
���������	
�	��
���

�������������	
���
�������
��
������
���

��������	�
���
����������� ���������	�
�����
�
���������	����������������


�	��������
��
�	���
�
��
��������������
������
��������	��
�	��������	���
�������

��������
���������
����
������ �������������������������������� !��

��������
��������������
�
��
������
��

���	�����
��
���������� �!���"�#�!��

$
	%������&����'�(���
���)��*�����

����
+��
���
�������������
�,$-���
�����%��
����
���
���
�
�
�������
����
��
��

	�������
��
���
���
�����������
������
��
�%�������	
��%��
	%�������
����
�

����+�������������
�+������.��%
+�����������
�����������
�������
��/�	��
�����
��

����
���
�����01�+���+�
+

mailto:researchonline@jcu.edu.au?subject=ResearchOnline%20Thesis%20Incident%20


The application of telepharmacy as an enabling 

technology to facilitate the provision of quality 

pharmaceutical services to rural and remote areas of 

Australia 
 

 

 

Thesis submitted by: 

 

 

Michael B KIMBER 

Diploma in Pharmacy, MPS 

Graduate Diploma in Advanced Management, FAIM 

 

 

 

 

 

 

 

 

 

 

 

in January 2007 

for the Degree of Doctor of Philosophy 

in the School of Pharmacy and Molecular Sciences 

James Cook University 

 



 

 

STATEMENT OF ACCESS 

 

I, the undersigned, author of this work, understand that James Cook University will make this thesis 

available for use within the University Library and, via the Australian Digital Theses network, for use 

elsewhere. 

 

I understand that, as an unpublished work, a thesis has significant protection under the Copyright Act 

and I do not wish to place any further restriction on access to this work. 

 

  

 

  

  

 

 

 

 

Signature                      Date: 17th May 2007 

 

Michael Kimber  

 

 

Page i 

The application of telepharmacy as an enabling technology to facilitate the provision of quality pharmaceutical services to 
rural and remote areas of Australia. 



 

STATEMENT OF SOURCES  

  

  

DECLARATION 

 

 

I declare that this thesis is my own work and has not been submitted in any form for another degree or 

diploma at any university or other institution of tertiary education. 

 

Information derived from the published or unpublished work of others has been acknowledged in the 

text and a list of references is given. 

  

 

 

 

 

 

 

Signature                      Date: 17th May 2007 

 

Michael Kimber  

 

Page ii 

The application of telepharmacy as an enabling technology to facilitate the provision of quality pharmaceutical services to 
rural and remote areas of Australia. 



 

ELECTRONIC COPY 

 

 

I, the undersigned, the author of this work, declare that the electronic copy of this thesis provided to 

the James Cook University Library is an accurate copy of the print thesis submitted, within the limits 

of the technology available. 

 

 

 

 

 

 

 

 

 

 

 

Signature                      Date: 17th May 2007 

 

Michael Kimber  

  

 

Page iii 

The application of telepharmacy as an enabling technology to facilitate the provision of quality pharmaceutical services to 
rural and remote areas of Australia. 



 

ABSTRACT  

The provision of quality pharmacy services to rural and remote communities is influenced by the 

National Strategy for the Quality Use of Medicines. The implementation of National Medicines Policy 

is challenged by the shortage of pharmacists in rural areas. Australia compares unfavourably with both 

the United Kingdom and the USA in this regard. The study by the Department of Employment and 

Workplace Relations in 2002 identified that there is a severe shortage of hospital pharmacists in New 

South Wales and acute shortages of community pharmacists in Queensland regional areas. 

 

Although the lack of a telecommunications infrastructure has been a major impediment to the 

extension of telehealth into rural Australia, the challenge of delivering pharmaceutical services into 

rural areas may be augmented by the provision of telepharmacy applications such as remote 

dispensing of medications, counselling and implementing medication reviews by video conferencing. 

 

The aims of this thesis were to ascertain the opinions of relevant healthcare professionals to the 

concepts of telepharmacy; to identify the requirements of a telepharmacy system suitable for use in 

rural Australia; to develop a pilot telepharmacy system and to demonstrate the system by dispensing a 

limited range of products locally and then remotely via telecommunications. Thereafter, to identify an 

area of telepharmacy where there is a clinical need and to demonstrate the applicability of 

telepharmacy by means of a trial involving volunteer patients. 

 

This study initially involved interviewing healthcare workers in northern Queensland, the Tiwi 

Islands, and the western coast of Tasmania to assess the receptiveness, requirements and potential for 

telepharmacy applications in rural and remote regions in Australia. 

 

Thereafter a comprehensive literature search on telepharmacy applications was conducted with a view 

to identifying suitable equipment for use in rural Australia. Whilst the search revealed a number of 

examples of commercial telepharmacy applications in the USA and Europe, none met all of the 

defined criteria for an ideal rural Australian telepharmacy system.  

 

Accordingly, two pilot telepharmacy systems were developed and constructed, based upon the 

identified criteria. For remote controlled operations under video supervision, the criteria for a 

telepharmacy application were defined as: 

�x a system capable of storing a range of individual medications to suit the intended application; 

�x a standard commercial dispensary computer program; 
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�x an automated method of removing individual packs from the storage unit;  

�x an image acquisition device to capture and store a picture of the dispensed pack, and  

�x a bar code reader to record the bar code of the dispensed product.  

 

In addition, video conferencing capability was required to enable the remote pharmacist to provide 

counselling and medication review services to the patient.  

 

Four trials were conducted using the constructed pilot telepharmacy equipment to demonstrate the 

validity, accuracy and reliability of the systems in dispensing a limited range of products locally and 

then remotely via telecommunications. These studies adequately demonstrated the operation of the 

telepharmacy dispensing systems and identified the requirement for a different design of bar code 

reader in any further trials. These studies also identified that the inclusion of video conferencing in a 

single remote telepharmacy application was not the optimum solution and that a separate video 

conferencing unit was required. A simple system of quality assurance, incorporating a dispensed pack 

image acquisition and bar code verification was also demonstrated, resulting in the addition of a 

significant patient safety factor to mitigate dispensing errors.  

 

In order to ascertain the level of support for the concept of telepharmacy and its potential applications, 

four key healthcare professional groups in rural northern Australia were surveyed. Pharmacists and 

medical practitioners were surveyed by post and the nurse group was surveyed at the 2006 Royal 

College of Nursing annual conference in Cairns. The nurse/healthcare group was an online Internet 

survey, advertised in the Nursing Careers and Allied Health booklet published in June 2006. The 

major findings were that 87 per cent of all the healthcare respondents supported the use of 

telepharmacy to provide professional pharmaceutical services to rural and remote areas of Australia. 

The study did, however, identify that 70 per cent of the pharmacist group surveyed were not 

supportive, or neutral to, the use of remotely operated automated dispensing equipment as a 

telepharmacy application in rural areas, when the local pharmacy was closed. The pharmacist group 

were also not supportive of the use of such equipment in remote areas where there was no community 

pharmacy (58 per cent disagreed or were neutral). These results were further analysed and revealed 

that the younger pharmacist age group (less than 10 years experience), were in favour of the use of the 

automated dispensing equipment as a telepharmacy application, where there was no community 

pharmacy, compared to the older pharmacist group (P< 0.05). 

 

Medication reviews are a key objective of the Fourth Community Pharmacy Agreement and are 

provided as a fee for service basis for face to face reviews conducted in the home. They were 
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identified in the surveys as a clinical need which may be solved by a telepharmacy application due to 

the difficulty and expensive of providing medication reviews to patients in rural and remote areas. 

  

A pilot study involving volunteer patients was conducted to demonstrate the use of a telepharmacy 

application in conducting medication reviews. The study recruited nine patients and the medication 

reviews were conducted by an accredited pharmacist via a local area wireless network, equivalent to a 

Broadband Internet connection. The telepharmacy interviews were recorded and provided valuable 

information for the pharmacist preparing the medication management reports. The patients were asked 

to complete a customer satisfaction questionnaire on conclusion of the video conference. Six of the 

patients rated the overall telepharmacy experience as excellent and three rated the experience as very 

good. 

 

Whilst not removing, or negating, the need for personal professional pharmacy services, there are 

many potential benefits for telepharmacy applications directed at rural communities. However, it is 

important that it includes and retains the active role of the pharmacist in the delivery of pharmacy 

services to achieve the highest quality of care for rural communities and for the safety, and welfare of 

the public related to the use of pharmaceuticals. Pharmacist involvement is essential for patient 

counselling and medication reviews, with their exclusion increasing risks to the patient and leading to 

a higher incidence of medication errors, adverse events, and excessive drug costs. The study has thus 

provided evidence that telepharmacy applications may potentially lead to unique and innovative ways 

to deliver quality pharmacy services to rural and remote areas.  
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Chapter 1   Introduction and Thesis Overview 

1.1 Thesis Title: 

 

The application of telepharmacy as an enabling technology to facilitate the provision of quality 

pharmaceutical services to rural and remote areas of Australia.  

 

1.2 Introduction 

 

Australia’s rural areas are characterised by small communities and towns spread over vast distances. 

The people of these communities and those who travel through them do not have ready access to 

quality pharmaceutical services that people living in cities and towns take for granted. Quality 

Pharmacy Services have been described as the dispensing, supply and distribution of medicines; the 

provision of knowledge and information about drugs, with the primary objective being the promotion 

and assurance of quality use of medicines (QUM); and the provision of pharmaceutical care, which 

involves pharmacists responding to patients’ drug-related needs to assist them achieve their desired 

health outcomes.(1)  

 

The map below, adapted from the National Key Centre for Social Applications of GIS at the 

University of Adelaide (GISCA) shows the coverage of pharmacies in Australia.(2)  

 

 

Figure 1: Localities further than 80 km from a pharmacy – dark shaded areas (GISCA) 
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The dark coloured portions of the map indicate the areas further than 80 km from a pharmacy. As can 

be readily observed, there are large areas of the continent where there is limited or no ready access to a 

pharmacy. 

 

Unfortunately, the availability of medicines in rural Australia still reflects old practice going back 

many decades. 

 

Many rural communities do not have access to a pharmacy and, as shown in the image below, where 

prescriptions need to be dispensed, out dated pick up and return procedures are still being used. The 

procedure shown in the image below involves the placing of a prescription in a collection box in a 

rural supermarket. The prescriptions placed in the box are picked up by a bus driver and transported to 

the nearest pharmacy some 40 km away over roads that are often closed due to poor weather. The 

filled prescription medicines are then returned to the supermarket, either later in the day, the next day, 

or when weather conditions permit. This is a procedure replicated across many remote areas in the 

country. This thesis seeks to provide viable alternatives by studying the various opportunities available 

using modern information technology and automation techniques to provide quality pharmaceutical 

services to rural and remote communities in Australia. 

 

 

Figure 2: Prescription Collection Box in a Supermarket – Rural Australia 2004
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1.3 Thesis overview  

 

As the above example illustrates, the provision of quality pharmaceutical services to rural and remote 

areas of northern Australia is a major problem. This is due to the vast distances across the top end of 

Australia, a shortage of pharmacists, and inadequate and poorly distributed pharmacy resources. This 

situation is even more critical in Aboriginal communities in rural and remote areas. Health Standards 

in rural and remote communities remain poor despite recent increases in funding. (3) The result is a 

higher mortality rate than that seen in urban communities. In the period 1997 to 1999, the number of 

deaths per 100,000 people was 20 per cent lower for males and 22 per cent lower for females living in 

metropolitan regions compared with remote areas.(4) A recent further study in 2005 by the Australian 

Institute of Health and Welfare (AIHW) has shown that there has been little change to these 

statistics.(5)  

 

Hamrosi et al.(6) concluded that medication misunderstandings and non-compliance within the 

Aboriginal community frequently occur and that pharmacists may be well positioned to provide 

Aboriginal health workers with medicines information and patient education skills, to encourage the 

effective use of medicines within the Aboriginal community. Fiore et al.(7) also stated in their 

discussion on the support needs for supply nurses in rural and remote Queensland that ongoing support 

of nurses involved in the supply of medication is a necessity, as it affects the promotion of QUM. 

Without support or information of a practical nature, these nurses are left in a difficult professional 

position. Pharmacists are the key to providing this support, however, it is impractical to have 

pharmacists stationed in every rural clinic, therefore innovative ways must be found to provide such 

support. Information technology has the potential to provide a number of innovative solutions.  

 

Currently a number of strategies such as patient air or road evacuation, referrals, visiting specialists 

and mobile health services such as the Royal Flying Doctor Service are used in an attempt to meet 

service gaps. However, these measures do not address the issue of staff shortages or the significant 

financial and social costs the patients may incur when transferred out of their community. From a 

client perspective, travelling long distances from a remote community to a city hospital for medical 

treatment can be a frightening experience.(8) Usually there are unknowns about the city hospital 

environment and the types of treatments that will be encountered. Familiar health professionals are no 

longer the healthcare providers. Family and friends are often not with the individual to advocate for 

them and provide support. Clients often don’t want to leave their community.  
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In 1999 the Australian government introduced an initiative to provide Pharmaceutical Benefits 

Scheme (PBS) medicines via the provisions of Section 100 of the National Health Act of 1953 to 

Aboriginal Health Services. This initiative has had some promising results; an example of the 

application of Section 100 in the Tiwi Islands shows that a community owned pharmacy model may 

yield positive health outcomes for Indigenous communities. However, this solution remains 

problematic. As stated by Murray in an article in the Australian Prescriber in 2003, health 

professionals have serious concerns about the community pharmacy model. Murray found that that “in 

an increasingly litigious environment, medical practitioners and health service providers are rightly 

concerned about medicolegal implications and insurers are reluctant to cover ‘illegal dispensing’”.(9) 

 

1.4 Study aims  

 

The six primary aims of this thesis can be summarised as:  

 

1. To ascertain the opinions of relevant healthcare professionals on the concepts of 

telepharmacy. 

2. To identify the requirements of a telepharmacy system suitable for use in rural 

Australia, by examination of the literature and discussion with key stakeholders.  

3. To develop a pilot telepharmacy system based upon the identified requirements. 

4. To demonstrate the validity, accuracy and reliability of the telepharmacy system in 

dispensing a limited range of products locally and then remotely via 

telecommunications. 

5. To identify an area of telepharmacy where there is a clinical need and which has broad 

support of the key professional stakeholders. 

6. To demonstrate the applicability of telepharmacy to the identified area of clinical need 

by means of a trial involving volunteer patients.  

 

Pilot studies play an important part in health research and provide information for the planning and 

justification for future randomised controlled trials.(10) Pilot and feasibility studies allow potential 

strategies to be tested and optimised to promote cost-efficiency.  

 

Two pilot studies are presented in this thesis. The first, a pilot telepharmacy system based upon 

identified requirements; the second, a pilot medication review study using telepharmacy techniques.  It 
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is postulated that the results from these pilot studies will provide important information necessary to 

justify future trials. 

1.5 Study hypotheses  

 

Throughout the work presented in this thesis, two specific hypotheses will be tested:  

 

1. Healthcare professionals, specifically pharmacists, medical practitioners, nurses and healthcare 

workers, support the introduction of telepharmacy applications to communities who may have 

poor access to pharmacy services in rural and remote Australia.  

 

Specifically this can be stated as: 

 

a. Healthcare professionals support the proposition that telepharmacy can provide 

professional pharmacy services such as patient counselling to remote communities. 

b. Healthcare professionals support the proposition that it is feasible for pharmacists to 

conduct medication reviews using telepharmacy techniques. 

c. Healthcare professionals support the proposition that it is feasible to provide 

medication dispensing services, by remotely located trained assistants, under 

telepharmacy supervision by pharmacists. 

d. Healthcare professionals support the proposition that it is feasible to provide 

medication dispensing services, under telepharmacy supervision by pharmacists, by 

using remotely located dispensing machines.  

 

2. The application of telepharmacy applications can be demonstrated by pilot studies. 

 

Specifically this can be stated as: 

 

a. Pilot studies using automated dispensing equipment can demonstrate the application 

of such equipment in a simulated environment. 

b. Pilot studies in a simulated environment can demonstrate the feasibility of conducting 

medication reviews using telepharmacy techniques such as video conferencing.  
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This thesis commences by introducing the current healthcare climate in rural Australia and the issues 

involved in providing and maintaining quality pharmaceutical services to underserved communities. 

The concept of telemedicine and its subset discipline, telepharmacy, is then introduced followed by a 

rural and remote areas of Australia. 



 

brief historical overview of telemedicine and telepharmacy applications. A summary of present day 

technologies that drive the discipline precedes an evaluation of the requirements, through examination 

of the literature, patent applications and user specifications, for a telepharmacy service directed at 

improving equity and access to pharmacy services in rural and remote areas of Australia.  

 

As preliminary work, informal interviews on remote pharmacy practices were conducted with 

pharmacists and healthcare workers in three locations: Cape York Peninsula, the Tiwi Islands and the 

west coast of Tasmania. 

 

By way of introduction to the concept of telepharmacy applications, surveys of the four healthcare 

professional stakeholders in northern Australia were undertaken. Pharmacists and medical 

practitioners, as well as nurses and healthcare workers, were surveyed on the concept of telepharmacy 

and their opinions on the provision of pharmacy services to rural and remote communities via 

telepharmacy. A discussion of the surveys follows and implications for future directions of study are 

addressed. 

 

The development of two variations of a pilot telepharmacy system designed to meet the key factors 

identified through this examination are then presented. This is followed by a review of the procedures 

used to test the system for accuracy and reliability via a remote connection equivalent to a Broadband 

Internet connection by using a local area network (LAN).  

 

Two versions of pilot dispensing equipment were constructed, using information from the literature on 

the functionality of such equipment, adapted to the supply of Australian PBS type products and 

additional requirements specified by the Tiwi Health Board consultant pharmacist. The system was 

calibrated and tested for accuracy to determine the functionality of each part of the system. 
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Next, an application amenable to the use of telepharmacy, that of medication reviews, is introduced. 

This application was identified through the surveys of the four healthcare professional groups as one 

having broad support by all of those surveyed and is also an area of focus as a priority in the Fourth 

Pharmacy Agreement between the Commonwealth of Australia and the Pharmacy Guild.(11) The video 

conferencing facility developed for the dispensing machine was then modified to conduct a patient 

Medication Review trial to determine the effectiveness of the teleconferencing in providing detailed 

patient counselling. A medication review telepharmacy trial involving nine volunteer patients is 

detailed. The methodological construct and research framework is presented followed by the study 

results and a discussion of the findings of the study. Finally, a summary of the thesis and its 

implications in terms of the study aims and hypotheses is presented. 

rural and remote areas of Australia. 



 

Chapter 1 

Introduction and Thesis Overview 

Chapter 2 

Review of Pharmacy Services and the Quality Use of Medicines 

Implications for Pharmacy Practice 

Implications for the provision of quality pharmaceutical services in rural  
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Figure 3: Graphical representation of the structure of the thesis 
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It is postulated that the results of this thesis will provide evidence for the efficacy of telepharmacy in 

conducting Medication Reviews in a controlled environment. If so demonstrated, these results may 

encourage the uptake of telepharmacy into pharmacy practice and in turn encourage pharmacists to use 

telepharmacy systems for other common pharmacy practices such as the supervision of pharmacy 

assistants and the use of automatic dispensing equipment, thus increasing the quality of 

pharmaceutical services for rural and remote communities without access to physical pharmacies. This 

has implications for the future provision of equitable and accessible pharmaceutical services in rural 

and remote communities.  

 

The use of information technologies and telecommunications in the form of telepharmacy systems has 

the potential to make a dramatic difference to the provision of pharmaceuticals in rural and remote 

areas and may be a potential solution to many of the health care service difficulties in Australia 

relating to the use, or misuse, of pharmaceutical products.(12) Telepharmacy has the potential to 

improve health care by enabling the delivery of pharmaceutical services to isolated and remote 

patients and by establishing health networks that enhance the quality use of medicines. 
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Chapter 2   Review of Pharmacy Services 

2.1 Pharmacy Services and Quality Use of Medicines 

 

Accessibility to services is a crucial element of the economic and social well-being of Australians.(13) 

One of the key issues is inequality of access to services between the city and rural areas. A number of 

methodologies have been developed over the last two decades to classify Australia into zones 

representing degrees of remoteness.(14) These classifications have mainly been used to analyse the 

variation in patterns of service provision in non-metropolitan Australia and the underlying socio-

demographic characteristics of the population living in this area. They have also been used as a basis 

for determining funding allocations in various programs that the Federal Government currently have in 

place. Of these methodologies, the Rural, Remote and Metropolitan Areas Classification (RRMA), 

developed in 1994, was widely adopted in government policy and legislation.(15) This chapter looks at 

the population levels and categorisation of remote regions in the context of the recognised health risk 

factor of ‘rurality’.  

 

Changes in pharmaceutical care and delivery of quality pharmacy services provides opportunities to 

alleviate some of the burden of ‘rurality’, a recognition that has led to a number of Government 

initiatives aimed at improving access to health services in remote regions. What is clear is the need for 

quality pharmaceutical advice and medication review. These initiatives and the implications for 

pharmaceutical prctice highlight the need for investigation into alternate service delivery. 

 

2.1.1 Definitions of Rural and Remote Areas 

 

Metropolitan centres in Australia are mostly located near or along the coast whilst the majority of the 

Australian continent consists of rural and remote areas. Between 1996 and 2001, the populations of 

major cities and inner regional areas grew by 7 per cent, while the populations in the other areas grew 

by less than 5 per cent.(5) In 2001, 87 per cent of the population lived in the major cities and inner 

regional centres, 10 per cent lived in outer regional areas, 2 per cent in remote areas and 1 per cent 

very remote areas. Males outnumbered females in the regional areas, substantially so in some age 

groups in remote areas. There were substantial differences in the age structure of the populations in 

each area. Children were proportionally more numerous in regional and especially remote areas. 
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There is also a significant population of Indigenous Australians, including Aboriginal and Torres Strait 

Islander people living in rural and remote areas. In 2001, the Indigenous population comprised 

approximately 2 per cent of the entire population in Australia. By way of contrast, 13 per cent of 

Indigenous populations lived in remote areas and 44 per cent in very remote areas.(5) 

 

One of the methods used to classify remoteness is through the development of the 

Accessibility/Remoteness Index of Australia (ARIA). ARIA has been prepared by the National Key 

Centre for Social Applications of Geographical Information Systems (GISCA) in conjunction with the 

Commonwealth Department of Health and Aged Care.(16) ARIA is an index of remoteness for every 

population locality in Australia and has become a widely accepted measure of remoteness.(13) ARIA is 

based on l 1,338 population localities identified on the 1:250 000 topographic map series. The distance 

between each of these localities and the 201 service centres (larger populated localities with more than 

5,000 people) in Australia was calculated. This index (in the PhARIA section of the website) shows 

that 0.9 per cent (approximately 156,000 people) of the Australian population live more than 80 

kilometres from a pharmacy and Indigenous populations experience less accessibility to a pharmacy 

than non-Indigenous populations.  

 

This is especially so in the Northern Territory where more than 60 per cent of the Indigenous 

population is located more than 80 kilometres from a pharmacy. Whilst this small percentage may give 

the impression that the Australian population is well served by pharmaceutical services, this is 

generally not the case in Outback Australia. In 2001, the Commonwealth Department of Health and 

Aged Care reported that there were 3,823 people per urban pharmacy and 4,104 per rural pharmacy. In 

Queensland there were 3,641 people per urban pharmacy and 4,056 people per rural pharmacy.(17) 

However, when one takes into account the small population base in the Outback compared to the 

urban areas, the area per person is very different. According to the 2001 Census data there are 2.1 

people per sq. km in Queensland.(18) The largest population areas, the Brisbane and Moreton statistical 

divisions, have a combined 106 people per sq. km, showing that the rest of Queensland has only 0.7 

people per sq. km. This factor is also reflected in the ARIA Index where a Category of 4 is used to 

represent “Moderately Accessible Areas”, a Category of 5 to represent “Remote” areas and a Category 

of 6 to represent “Very Remote” areas. The PhARIA website has a search facility to locate the specific 

measure of remoteness for the 4,926 pharmacies in Australia.(16) Except for pharmacies located along 

the eastern seaboard, most pharmacies in Queensland have an index number of 5 to 6, indicating their 
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geographic remoteness based upon the road distance people have to travel to reach a range of 

services.(19)a

 

‘Rurality’ is an internationally recognised risk factor and, contrary to their diverse nature, rural 

communities worldwide share common problems in health status and in access to health care.(20) 

People in rural communities have poorer health status and greater needs for primary health care, yet 

they are not as well served and have more difficulty accessing health care services than people in 

urban centres.(21) In the United Kingdom ensuring equal access to good quality health care remains a 

core aim of the National Health Service and overcoming geographical barriers to access has been 

stated as one of the principal challenges for providing health services in remote and rural areas.(22) In 

Australia it is widely recognised that the health of rural residents is poor when compared with their 

urban counterparts. Life expectancies for males and females were highest in major cities and lowest in 

very remote areas.(5) The average life expectancy for males was 77–78 years and for females was 83–

84 years in major and inner regional cities compared to 72 years for males and 79 years for females in 

Remote areas. 

 

Indigenous males and females have been reported as having a life expectancy of 56 and 63 years, 

respectively, compared with 77 and 82 years, respectively, for all Australian males and females. Over 

70 per cent of the excess mortality among Aboriginal people is accounted for by cardiovascular 

disease (26%), respiratory conditions (16%), injury and poisoning (15%) and diabetes (10%).(9) The 

striking feature of Aboriginal mortality is the massive excess of death in middle age - a profile almost 

without comparison in the world. 

 

Acute morbidity patterns in Aboriginal primary health care include a marked excess of infectious 

diseases related to crowding and poor environmental health (skin and middle ear infections, rheumatic 

fever, trachoma). There are also high rates of sexually transmitted infections which the available 

evidence suggests is related to poor access to treatment rather than behaviour. Chronic morbidity is 

highly prevalent in Aboriginal communities. Diabetes affects about 10–30 per cent of adults, and the 

prevalence of end stage renal failure in many areas is 20-fold higher than in the general population and 

has been doubling every five years in northern and central Australia. There are regional variations in 

patterns of infectious diseases (such as trachoma) and substance misuse (for example intravenous drug 

use versus petrol sniffing), but patterns of chronic disease are reasonably consistent. Population 

                                                      
a Whilst providing excellent information, the PhARIA website is not infallible and when travelling through the Cape York 

Peninsula in August 2002, I discovered that there is a pharmacy in Weipa which is not listed on the website. This has since 
been corrected, but if analyses are to be made which require accurate town-by-town data, then the PhARIA data will have 
to be checked against other sources such as State and Territory Health Department databases. 
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mobility means that 'remote' conditions will often show up in urban areas and vice versa. The 

disturbingly high psychological burden of illness imposed by the despair, anxiety and depression 

reported in Aboriginal communities may also predict episodes of back pain.(23, 24) The greater socio-

economic disadvantage experienced by Indigenous Australians exerts a disadvantage across a range of 

health conditions and the limited number of studies examining musculoskeletal conditions among 

Indigenous Australians suggest a high burden of illness associated with these conditions.(25) The 

following section looks at the changing role of pharmaceutical practice and the difficulties of 

providing service to remote communities. 
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2.1.2  Quality Pharmacy Services 

 

Quality Pharmacy Services have been described as the dispensing, supply and distribution of 

medicines; the provision of knowledge and information about drugs, with the primary objective being 

the promotion and assurance of quality use of medicines (QUM); and the provision of pharmaceutical 

care, which involves pharmacists responding to patients’ drug-related needs to assist them achieve 

their desired health outcomes.(1) The concept of quality also has to be considered from the point of 

view of the user. One definition of quality is anything that enhances the product (or service) from the 

viewpoint of the customer.(26) For example, a customer living in a rural area without easy access to 

pharmaceutical services or products has a very different viewpoint of what a quality pharmacy service 

is to that of a customer living in a city or town with, at least, a pharmacy or medical centre in every 

suburb.  

 

The concept of Pharmaceutical Care first emerged in the 1970s in the USA as described by Hepler and 

Strand.(27) This approach focused on the caring aspect of the pharmacy profession, relegating the 

aspects of dispensing, supply and distribution of medicines to a minor role. Pharmaceutical care was a 

concept developed within the profession that defined the pharmacist’s professional role in the health 

care system.(28) Roughead et al. also state, in their systematic review of the literature (1990-2002) on 

the value of pharmacist professional services in the community setting, that the focus of professional 

pharmacist services is to improve medication use and reduce medication misadventure.(29) 

 

As May identified in his 16th November 1997 oration to the Society of Hospital Pharmacists of 

Australia, the loss over the last three decades to the pharmaceutical industry of “the pharmacists’ 

historical role as compounders of materia medica removed the pharmacists’ most obvious professional 

function”, and “the repositioning of the caring role of the pharmacist at the heart of the profession 

offers a sound reason for the continued existence of the profession”.(30) Whilst the concept of 

pharmaceutical care involves the pharmacist directly in helping patients to achieve their desired health 

outcomes, this goal is difficult to accomplish in rural and remote areas.  

 

Traditionally the provision of patient advice and education is a free service and intimately tied to the 

dispensing or supply of medicines. In rural areas, because of the small population base, there is little 

financial incentive for a pharmacy to be established. A study by Casey in rural Minnesota, North and 

South Dakota, USA, identified that to continue providing geographic access to pharmacy services, 

rural pharmacies must maintain adequate staff and remain financially viable.(31) 
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Each State or Territory in Australia has a Pharmacy or Pharmacists Act, consistent with their 

responsibility for regulating the professions. While each Act covers relatively common ground on such 

matters as pharmacist registration, the professional and commercial practice of pharmacy, and the 

constitution and powers of regulatory authorities, they reflect local needs and conditions in each State 

and Territory.(32) The Commonwealth also has a regulatory interest through its National Health Act 

1953. The Act sets out statutory requirements for the administration of the Pharmaceutical Benefits 

Scheme (PBS), including the power to determine which pharmacies may “supply” pharmaceutical 

benefits to the public, and where these may be located.(32) 

 

The Queensland Pharmacists Registration Act 2001, as Amended,(33) states that “…a pharmacy 

practice is not carried on under the actual supervision and management of a pharmacist unless a 

pharmacist is personally present in the pharmacy”. The other states and territories have similar 

requirements. Arguably, however, these requirements, when understood alongside the necessity for 

financial viability for pharmaceutical presence, places unacceptable limits on access to quality care.  

In order to provide a quality pharmaceutical service to rural areas where there is no physical 

pharmacy, it will be necessary for the pharmacy profession and the relevant authorities such as the 

Commonwealth Government, State and Territory Pharmacy Boards, to separate the traditional 

dispensing and supply of medicines from the caring aspects of the APRA definition for Pharmacy 

Services.  

 

A paradigm shift is therefore required from the traditional view that a pharmacist must physically be 

present when a medicine is supplied to the situation where pharmacists are able to provide high quality 

pharmaceutical care, even when remotely situated from the patient, by using information technology 

and telecommunications concepts. Before moving on to discuss the potential application of technology 

the following section provides a review of initiatives that have been undertaken in an attempt to 

improve access to quality healthcare.   

2.1.3 National Medicinal Drug Policies 

 

Countries around the world, stimulated by the World Health Organisation, are implementing national 

medicinal drug policies to ensure that essential, affordable drugs of acceptable quality, safety and 

efficacy are available to their country’s population.  

 

The Commonwealth of Australia established the Australian Pharmaceutical Advisory Council (APAC) 

and the Pharmaceutical Health and Rational Use of Medicines Committee (PHARM) in 1991 in an 
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effort to improve the use of medicines and further develop a National Medicines Policy. The activities 

of the Commonwealth government, based on the advice provided by APAC and PHARM, together 

with representative groups from all interested parties in healthcare, resulted in the establishment of the 

National Prescribing Service in 1998 and the National Medicines Policy in 2000.  

 

The National Medicines Policy is based upon four central objectives within a framework of active and 

respectful partnerships, taking into account elements of social and economic policy.(34) The four 

central objectives are as follows: 

 

�x Timely access to the medicines that Australians need, at a cost individuals and the community 

can afford. 

�x Medicines meeting appropriate standards of quality, safety and efficacy. 

�x Quality use of medicines (QUM). 

�x Maintaining a responsible and viable medicines industry. 

 

In the implementation of this policy, a National Strategy for Quality Use of Medicines has been 

produced.(34) The key focus of the Quality Use of Medicines is to ensure medicines are used:  

 

�x judiciously - ensuring that the best possible treatment plan is chosen;  

�x appropriately - ensuring that when medicines are needed they are carefully selected, managed, 

monitored and reviewed;  

�x safely - minimising misuse, overuse and under-use of medicines and taking appropriate 

actions to solve medication problems such as adverse events; and  

�x efficaciously - ensuring that medicines achieve the goals of therapy by delivering beneficial 

changes in actual health outcomes.(35)  

 

The Quality Use of Medicines strategy described priority areas for activity over the three years (2000–

2003) and outlined six essential building blocks for the Quality Use of Medicines. These building 

blocks were:  

 

�x policy development and implementation;  

�x facilitation and coordination of QUM initiatives;  

�x the provision of objective information and assurance of ethical promotion of medicines; 

�x education and training;  

�x the provision of services and appropriate interventions; and  
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�x strategic research, evaluation and routine data collection. 

 

APAC is the coordinating committee for the implementation of the QUM Strategy. APAC comprises 

interested parties representing the major partners identified in the National Medicines Policy. APAC’s  

Strategic Plan for the period to 2005 was detailed under the four arms of the National Medicines 

Policy.(36) A study by Roughead et al. aimed at mapping all the quality use of medicines projects 

undertaken in Australia by capturing all the projects in a database and making them available via a 

website.(37) b

 

The progression and cascading of the National Medicines Policy and Strategies down to the provision 

of quality pharmaceutical services is encapsulated in recent studies on the Pharmacy Workforce, and 

the Third Community Pharmacy Agreement.(38) 

 

The first of the recent workforce reports, Pharmacy Labour Force 1998,(39) identified the following 

issues: 

 

�x The number of pharmacists per 100,000 population declined by 13.8% between 1990 and 

1996. This compared unfavourably with the USA and the UK, where increases in the number 

of pharmacists per 100,000 population were recorded. 

�x Australia was in the lower third of countries surveyed in the ratio of pharmacists to 

population. 

�x Postgraduate qualifications declined between 1996 and 1997. 

�x The ratio was only calculated per 100,000 population and did not take into account Australia’s 

vast geographical area. 

 

A study by the Department of Employment and Workplace Relations (DEWR) in 2002 found that 

there were national shortages of retail and hospital pharmacists in all states and territories.(40) The 

study also identified that there was a severe shortage of hospital pharmacists in New South Wales 

(NSW) and acute shortages of community pharmacists in Queensland regional areas. This indicates 

that the position has become more acute since the study by the Department of Employment and 

Workplace Relations and Small Business (DEWRSB) in December 1999 found that there were 

national shortages of retail and hospital pharmacists in all states except NSW.(41) 

 

                                                      
b Unfortunately the Quality Use of Medicines Map website appears to have been discontinued, or is under review, as it was 

not accessible when last viewed in September 2006. 
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A study by the Health Care Intelligence Pty Ltd (HCI) in 1999, reported that the market for hospital 

pharmacists may be nearly balanced by 2010, but there may be a shortage of community 

pharmacists.(42) The pharmacy workforce study, “A Demand Model for Hospital Pharmacists”,(43) 

prepared for the Society of Hospital Pharmacists by Karen O’Leary and published in December 2001, 

reported that the main drivers for the demand for hospital pharmacists are: 

 

�x The National Medicines Policy.  

�x The implementation of the APAC guidelines which follow on from the National Medicines 

Policy.  

�x Increased emphasis on patient safety. 

�x The introduction of PBS dispensing in public hospitals.  

 

These drivers were the reason for the HCI 1999 report coming to a set of different workforce 

conclusions to the O’Leary report. The O’Leary report summarises the demand for hospital 

pharmacists in the period to 2010 as follows: 

 

�x Approximately 310 qualified pharmacists are required immediately to fill positions currently 

vacant in hospitals across Australia. 

�x An additional 395 to 515 hospital pharmacists will be required in the period 2001-2006. This 

equates to at least 480 additional qualified pharmacists in this time period. 

�x An additional 715 to 1330 hospital pharmacists will be required in the period 2006-2010. 

This equates to at least 860 additional qualified pharmacists. 

 

Parts of the O’Leary report are incorporated into the updated HCI pharmacy workforce report, “A 

Study of the Demand and Supply of Pharmacists, 2000-2010”.(44) This report identifies workforce 

requirements for both community and hospital pharmacists. In Appendix 5 of this report, the 

Pharmacy Guild detailed a vision statement for the future, where it is envisaged that the role of the 

pharmacist will become increasingly focused on providing service rather than just supply of product. 

The Pharmacy Guild stated that the national roll-out of the Quality Care Pharmacy Program (QCPP) 

will result in there being a standardised requirement that all supply and dispensing of scheduled 

products be accompanied by professional counselling and/or advice and that �•there will also be a range 

of remunerated professional pharmacy and health care services. The provision of Medication 

Management Reviews (MMR) by pharmacists was the first example of this and it is envisaged that 

there will be many more such services provided which relate to the management of specific chronic 
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illnesses (disease states) or ongoing conditions such as diabetes, asthma, arthritis, incontinence and 

drugs/tobacco addiction.(45)  

 

In order to facilitate this vision, the Pharmacy Guild stated that certain structural changes are needed 

to pursue this development effectively. In order to obtain remuneration for specific professional 

services, it was identified that the following issues need to be addressed:  

 

�x There needs to be a radical change in the work flow arrangements in the pharmacy to free 

up pharmacists’ time to provide this range of additional services, e.g.: optimum use of 

pharmacy assistants trained in the dispensary area; dispensary computers to be relocated so 

the pharmacist can involve consumers in examining their medication regimens on screen 

while providing counselling about the medication being dispensed. 

�x Information technology (IT) systems need to be implemented to facilitate the provision and 

recording of services and care/management plans for consumers. 

�x Training programs must be implemented for pharmacists and pharmacy staff in relation to 

specific diseases or conditions to guarantee clinical competency and product knowledge 

and to ensure standardised protocols are followed. 

�x There needs to be an increase in the number of community pharmacists available to provide 

these additional services. 

�x Research is required to demonstrate the value and cost effectiveness of pharmacists 

providing these services; and possible sources of remuneration need to be investigated for 

these services, such as private insurance funds, Government or consumer fee for service.(44) 

 

The HCI report was funded through the Third Community Pharmacy Agreement Research and 

Development Grants Program.(38) The Third Community Pharmacy Agreement between the 

Commonwealth of Australia and the Pharmacy Guild, which terminated on the 30th June 2005, 

committed the parties to achieving the ten following objectives: 

 

1. Provision of a quality, personalised pharmacy service to the Australian community through 

a network of well distributed, accessible, and viable community pharmacies. 

2. Increased access to community pharmacies for persons in rural and remote regions of 

Australia. 

3. Continued development of an effective, efficient and well-distributed community pharmacy 

service in Australia taking into account the recommendations of the Competition Policy 

Review of Pharmacy and the objectives of National Competition Policy. 
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4. Greater financial stability for the parties to the Agreement through the introduction of risk 

sharing arrangements. 

5. Identification and development of ways in which information technology can be used to 

improve medication management and more broadly to improve the Australian health care 

system for the benefit of the community. 

6. Development of enhanced medication reviews, in cooperation with the medical profession, 

aimed at improving health outcomes and quality use of medicines for the Australian 

community. 

7. Implementation of quality standards. 

8. Coordination in the delivery of primary health care services and achievement of a multi-

disciplinary approach to the provision of quality health and pharmacy services for all 

sections of the community. 

9. A focus on achieving continued improvement in community pharmacy services provided to 

Aboriginal and Torres Strait Islander people.  

10. Generally, the fostering of a stable and viable community pharmacy sector in Australia.(38) 

 

The Fourth Community Pharmacy Agreement(11) between the Commonwealth of Australia and the 

Pharmacy Guild, which terminates on the 30th June 2010, comprises thirteen key points, which are 

summarised as follows: 

 

1. Total funding package for pharmacy and wholesalers of $11.1 billion over five years to 30 

June 2010. 

2. Pharmacy and wholesaler remuneration restructuring which results in a decrease in the cost 

of the PBS of $350 million. 

3. Reduced wholesaler margin to 7% and a $70 flat fee for items priced over $1,000. 

4. A Community Service Obligation (CSO) funding pool of $150m p.a. payable to wholesalers 

who guarantee supply of PBS medicines to all Australian pharmacies within 24 hours. 

5. Fee increases on 1 December 2005 and 1 July 2006. 

6. Consumer Medicine Information (CMI) and Improved Monitoring of Entitlements (IME) 

payments will be included in the dispensing fee. 

7. 10 cent payment for checking concessional entitlements, with review within 12 months to 

consider ongoing payment after 18 months. 

8. Annual fee indexation that will not fully reflect pharmacy cost increases. 

9. 10% pharmacy mark-up unchanged, but introduction of a $40 flat payment for items priced 

over $1,000. 
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11. No pharmacies in supermarkets. 

12. Special new rules for pharmacies to relocate into smaller shopping centres (with a large 

supermarket), large medical centres and large one pharmacy towns. 

13. Funding for professional pharmacy programs (including a Better Community Health 

program) which will provide: 

�x Medication reviews. 

�x Rural allowances and support. 

�x Improved Indigenous access to community pharmacy services. 

�x Dose administration aids for people at risk in the community. 

�x Pilot programs to develop pharmacy’s role in the care of asthma and diabetes. 

�x E-health initiatives. 

�x Review of PBS supplies to nursing homes and private hospitals. 

 

Of special interest to the provision of quality pharmacy services to rural areas are the funding 

initiatives for professional pharmacy programs (including a Better Community Health program), 

which will provide medication reviews, rural allowances and support, improved Indigenous access to 

community pharmacy services, dose administration aids for people at risk in the community and E-

health initiatives. 

 

2.1.4 Implications for Pharmacy Practice 

 

The dominant influence upon community pharmacists and pharmacy services will be the 

implementation of the Fourth Community Pharmacy Agreement. The Pharmacy Guild claims that this 

will create a strategic framework to elevate and uphold the professional status of community 

pharmacists and the potential for pharmacists to further integrate into the health system as key service 

providers. In the case of hospital pharmacists, the O’Leary report identifies three “activity streams” in 

the demand model for the hospital pharmacist workforce.(43) These activity streams are broadly 

described as Management, Policy and Procedures, Drug Distribution Services and Clinical Services. 

O’Leary reported that, based upon data from surveys of hospital pharmacists, on average: 

 

�x 16% of pharmacists’ time is spent managing the drug and personnel resources of the 

service and hospital wide activities such as institutional drug policy management, 

quality activities and clinical trial management. 
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�x 39% of pharmacists’ time is spent on the acquisition, manufacture and dispensing of 

medications. 

�x 41% of pharmacists’ time is spent providing clinical services to individual patients, 

drug information services and training and education. 

 

The HCI 2003 Pharmacy Workforce Report made numerous recommendations. These included 

overseas recruitment, increasing graduate supply, strategies against wastage, re-entry strategies, 

training and labour substitution and pharmacy rationalisation. The following discusses these 

recommendations in more detail.(44) 

 

2.1.4.1 Immigration 

There is scope for increasing pharmacist immigration rates, albeit from only a small base. The report 

stated that the most rational approach would be to target overseas labour markets where the standards 

of training are acceptable as a short-term, stopgap solution. The immigration rates, particularly from 

the traditional source of migrant pharmacists, the UK, may also reduce in the future due to proposed 

changes in the registration requirements for pharmacists to be introduced by APEC in the future. 

2.1.4.2 Graduate supply 

Increased student intake into Schools of Pharmacy in 2003 and 2004 would provide the supply 

benefits sought in the medium term. A related strategy suggested by the National Pharmacy 

Workforce Reference Group (NPWRG) concerns the fast tracking of students. Although those who 

have related degrees can usually gain credit for part or all of first year, the introduction of professional 

skills into the first year curriculum, means that some science graduates need to attend a summer school 

to attain a first year credit. It is feasible to do a four year course in a shorter time – this is currently 

happening in Tasmania with respect to nursing, and could be investigated in relation to pharmacy. 

2.1.4.3 Loss of Pharmacists from the Profession (wastage rates)  

In the longer term, a reduction in wastage from the projected 3–7 per cent range down to 2 per cent per 

annum (or lower) is stated as being a desirable outcome. In the short term, the disproportionate 

number of pharmacists over sixty years of age remaining in the workforce will continue to result in net 

workforce loss. It is also claimed that relaxing barriers to pharmacy ownership may enhance female 

labour participation in the pharmacy workforce, however, the logic behind such an assumption is not 

clear. 
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2.1.4.4 Re-entry strategies  

The NPWRG report noted that there is a huge pool of about 5,000 registered pharmacists not working 

in pharmacy. The NPWRG has suggested that an increase in re-entry rates would require: 

 

�x Research into the characteristics of “lapsed” pharmacists (age, gender, location, etc.). 

�x Their reasons for leaving the profession and the types of re-entry courses that would suit 

their needs. 

�x A national effort to provide innovative and flexible models for re-entry, including part-

time training, on the job training, existence of infrastructure, etc. 

2.1.4.5 Training and labour substitution 

It is claimed that an increased emphasis on training and labour substitution may constitute an 

important parallel avenue in augmenting the supply of pharmacy services, through greater efficiencies 

in the use of a given stock of pharmacy labour. This may be possible through better and more 

appropriate use of pharmacy technicians in both community and hospital settings. There are many 

repetitive, manual tasks that technicians could do, thus freeing pharmacists for patient counselling. 

Currently the substitution of technicians for pharmacy labour is often piecemeal and is happening by 

default, due to the shortage of pharmacists.(41) Vocational training competency standards are in place 

for community pharmacy and there is a move in some states to require technicians to complete such 

courses. Clearly, for the role of technicians to significantly expand, uniform enforceable standards of 

practice, under the jurisdiction of regulatory authorities are required. There are also concerns with the 

piecemeal approach to training technicians in hospitals. Pharmacists need to be trained on how to 

supervise, support and teach technical personnel. This should be an important part of the pharmacy 

school curriculum. There should be enhanced use of technology to support a professional service role 

such as the electronic transmission of prescriptions and increased automation. Streamlining workflow 

practices in pharmacies to release the time of pharmacists for provision of cognitive services is also 

required. 

2.1.4.6 Pharmacy Rationalisation 

The NPWRG report has suggested that further amalgamation of community pharmacies, leading to the 

creation of larger pharmacies, would provide a better platform for the delivery of cognitive services, 

although it was noted that, in the past, closures meant some pharmacists leaving the profession 

altogether.  
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2.1.4.7 Pharmacist Training and Support in Rural and Remote Areas 

Leversha et al. studied the provision of pharmacist training and support for rural pharmacy.(46) The 

rural area investigated was situated in Victoria and identified some interesting issues, when considered 

in conjunction with the National Medicines Policy. The study noted that healthcare professionals had 

limited knowledge of the Guidelines for Pharmacy Services for Residential Facilities, and this had led 

to some misunderstanding of the role of the pharmacist. Their findings highlighted that the shortage of 

pharmacists was a problem; as was the recruitment and retention of pharmacists in rural areas. Some 

pharmacists require up-skilling to provide clinical services and the role of the pharmacist as a member 

of the health-care team requires promotion. Pharmacy regulations that prevent the pharmacist from 

leaving the premises during working hours were also an issue since they limit the ability of the 

pharmacist to provide training to other healthcare professionals. This has since been amended in 

Queensland, where the Pharmacists Act (2001)(47) allows pharmacists to leave the premises for up to a 

period of one hour, without penalty. Research is required to gauge the effect of this change in the 

regulations. Formal continuing education for pharmacists is required and strategies need to be 

developed to cater for the lack of relieving staff in country areas. Leversha et al. noted that the 

preparation for the accreditation of residential care facilities represented an ideal opportunity for the 

pharmacist to become involved with the facility. 

2.1.5 Medication Reviews 

The increasing cost of the Pharmaceutical Benefit Scheme (PBS) over time focussed the Australian 

Government’s attention on the increasing use of prescribed medicines.(48) There has also been 

increasing recognition of medication related problems. These include adverse drug reactions and 

treatment failures from suboptimal use resulting in increased use of health care resources, increased 

length of hospital stay, specialised services and primary care services. A study of Australian general 

practices between October 1993 and June 1995 provided an example of the necessity for introducing a 

method of reviewing medication use in the population. In this study of the 805 incidents reported, 51 

per cent related to pharmacological management.(49) Of these, 30 per cent were as a result of an 

inappropriate drug being prescribed, 22 per cent were prescribing errors, and 13 per cent were for 

inappropriate dose being prescribed. A study in 2006 in New South Wales found that there were 

125,000 adverse event notifications for the year to July 2006. Medication errors still accounted for 

22,500 incidents (18 per cent).(50) 
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interaction and overdose.(51) Poor patient compliance with medication regimes also has adverse effects 

on health and quality of life outcomes. It has also been suggested that patient medication compliance 

is an indicator of understanding of the medication information provided, and if it was useful to 

them.(52, 53) There are many potential causes for medication-related problems, including patient 

confusion or misunderstanding, particularly in the elderly and with patients whose home language is 

not English.(6, 54, 55) In the United Kingdom, a study by Holland et al. noted that twenty eight per cent 

of all prescribed drugs are consumed by 7% of the population over the age of 75 and 6.5% of hospital 

admissions have been shown to be related to adverse drug reactions, particularly in older patients.(56) 

Failure to follow doctors’ instructions, lack of understanding of potentially negative drug interactions, 

and prescribers and/or pharmacists not having the full details of all medications that the patient is 

taking, including herbal or complementary medicines, those purchased over the counter or those 

prescribed by other doctors are also reasons for patient non-compliance. 

 

Medication Review for nursing home residents was approved for funding in the 1992 Federal budget. 

This service has recently become known as Residential Medication Management Review (RMMR). 

Medication Reviews have also been remunerated as part of the Enhanced Primary Care Items 

introduced to the Medical Benefits Schedule in 1999 and home-based medication reviews have been 

available to veterans since 1994. The Australian National Medicines Strategy integrates the earlier 

Policy on QUM and provides a framework to achieve appropriate medication use and improved health 

outcomes. QUM Policy is aimed at optimising medicinal drug use and thereby improving health 

outcomes. 

 

The Australian population is ageing, with complex chronic health conditions, and the resultant 

increasing medication consumption is associated with medication problems as well as benefits. As a 

result a large body of evidence, in Australia and overseas, has identified increasing medication 

problems with inappropriate consumption, adverse drug events, polypharmacy and drug compliance. 

Medication Management Reviews represent a policy response to these issues. The Community 

Pharmacy Agreement initiatives between the Pharmacy Guild and the Australian Government 

provided the opportunity to implement medication management services and the introduction of 

Enhanced Primary Care items provided a shift in the financing models for general practice. The 

current Fourth Community Pharmacy Agreement continues this initiative with increased funding. 

Medicines management is an initiative to identify and meet medication related needs and to identify, 

resolve and prevent medication related problems and improve health outcomes.  
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and is designed to ensure that consumers obtain the maximum benefit from their medication regimen 

and that medications are used in the home as effectively and efficiently as possible. The HMR 

initiative involves an eligible patient agreeing with his or her general practitioner, that an accredited 

pharmacist will be asked to conduct a detailed review of all the medications the patient is using and 

how he/she is using them. Normally this involves the patient’s preferred community pharmacy 

organising a home visit by the accredited pharmacist, who then prepares a report with relevant 

findings and recommendations, and forwards this to the general practitioner. At a subsequent visit the 

general practitioner discusses the HMR report with the patient and they agree on any steps required to 

improve the effectiveness of the medication regime.  

 

Since HMRs were introduced by the Australian Government in October 2001, they have become an 

established feature of pharmacy practice in Australia with two main forms now in use – one based in 

nursing homes or aged care facilities, and one based in the patient’s home. These medication 

management initiatives represent a response to these issues, and support the Quality Use of Medicines, 

a major element of Australia’s National Medicines Strategy. The stated objectives of the HMR 

program are to:  

 

1. achieve safe, effective and appropriate use of medicines by detecting and addressing potential 

medication-related problem/s that interfere with desired patient outcomes; 

2. improve the patient’s quality of life and health outcomes using a best practice approach, that 

involves a collaborative effort between the GP, pharmacist, other relevant health 

professionals, the patient and where appropriate, their carer;  

3. improve patients’ and health professionals’ knowledge and understanding about medications; 

and 

4. facilitate co-operative working relationships between members of the health care team, in the 

interests of patient health and well-being.(48) 

 

The HMR service is a structured and collaborative health care service provided to a patient to ensure 

his/her medicine use is optimal and fully understood and that continuity of care is enhanced. The goal 

is to maximise the benefits the patient derives from his or her medication regimen and thus to improve 

both health and quality of life outcomes. The HMR may also involve roles for other allied health 

professionals, such as a community nurse, as well as the patient’s carer(s). 

 

The following steps occur in an HMR service: 
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�x In an initial consultation the general practitioner assesses the need for a HMR, obtains patient 

consent, and asks the patient to nominate his or her preferred community pharmacy. The 

general practitioner provides the patient with a referral to the patient’s preferred pharmacy 

together with relevant clinical information.  

 

�x The community pharmacy arranges for an accredited pharmacist to undertake a clinical 

assessment of the patient’s medication management, preferably in the home. The accredited 

pharmacist and the patient’s regular community pharmacist can be the same person. In order 

to claim HMR payments, the proprietor of a community pharmacy must first register with the 

Health Insurance Commission (HIC) to be an approved Service Provider. Many pharmacies 

have arrangements in place with one or more accredited pharmacist(s) to carry out patients’ 

HMRs at an agreed rate of pay. 

 

�x The accredited pharmacist visits the patient and reviews his/her medications, including 

prescription medicines prescribed by the referring medical practitioner, herbal or 

complementary medicines, those purchased over the counter or those prescribed by other 

doctors and assesses their usage, storage and any other relevant issues. The accredited 

pharmacist provides a written report on the review to the medical practitioner. 

 

�x The medical practitioner then develops a medication management plan for discussion with the 

patient in a second consultation. During the second consultation, the medical practitioner 

ensures that the patient understands the reasons for any changes to their medication and is in 

agreement with such changes. The medical practitioner then provides the patient and the 

community pharmacist with a copy of the revised medication management plan. The 

community pharmacist may have further involvement in the implementation of a Medication 

Management Plan (MMP) developed by the medical practitioner. The role of the pharmacist 

here might involve providing or reinforcing advice and information about medications, aids 

and devices, and helping assess whether the changes made in the MMP have resulted in the 

desired outcomes for the patient. 

 

The introduction of the HMR service has been supported by a national MMR Facilitator Program. This 

program involves a Facilitator working in most Divisions of General Practice to provide medical 

practitioners, pharmacists and other relevant healthcare professionals with information, advice and 

practical support in relation to the HMR. Each State or Territory branch of the Pharmacy Guild also 
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employs a State Facilitator to oversee and coordinate the Facilitator Program in their respective 

jurisdictions. 

 

A 2003 randomised, controlled effectiveness study on medication reviews by Sorensen et al. in three 

states, Queensland, New South Wales and Western Australia reported that in total 54.4 per cent of 

recommendations were acted upon by the general practitioners participating in the study.(57) Follow up 

evaluations showed that 70.9 per cent of actions had positive outcomes, 15.7 per cent no effect and 3.7 

per cent had a negative outcome. Polypharmacy is common in older patients because they tend to have 

more illnesses for which medications are prescribed. A study by Bolton et al. reported that the quality 

assurance activity of medication review accompanied by general practitioner education was associated 

with reduced polypharmacy and, in particular, the reduced use of benzodiazepines.(58) 

 

The Urbis Review “Evaluation of the Home Medicines Review Program – Pharmacy Component”(48), 

reported that the number of accredited pharmacists increased from 1285 immediately after 

introduction of the HMR to 1597 in the April/June quarter of 2004. Since then the total number of 

accredited pharmacists has fluctuated slightly, with the most recent figure of 1595 the second highest 

recorded. As at May 2005, the total number of accredited pharmacists comprised around 13 per cent of 

employed community pharmacists in Australia. The largest numbers of accredited pharmacists are in 

NSW (some 36 per cent of the total) and Victoria (22%).(48) The Urbis Review revealed that in the 

course of the medication review process a large number of potential and unresolved medication and 

health related problems were identified.(48) Significant gains in compliance were reported in 

conjunction with overall consumer satisfaction with the service provided. However, the review found 

that the evidence for the effects on long term health outcomes of Medication Management Reviews 

conducted in the home setting was limited at this stage. 

 

Rural and remote locations have a relatively low number of MMR accredited pharmacists and this has 

been identified as a problem in various areas of Australia. The difficulty of slow HMR responses by 

rural community pharmacies may result in medical practitioners being discouraged from making 

further referrals to these pharmacies. 
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The vast distances in rural Australia are another barrier to rural pharmacy participation in the HMR 

program. The delivery of HMRs programs to rural and remote areas presents different barriers and 

therefore require different solutions.(59) Pharmacists conducting home visits may be obliged to travel 

many kilometres, adding considerably to the cost of conducting the HMR. Prior to July 2004 

pharmacies were not compensated for travel time. A rural loading can currently be claimed for HMRs 

involving a visit to the patient’s home, varying with the distance involved. As noted in the Urbis 
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Review, the rural loading is calculated according to the location of the community pharmacy and not 

where the accredited pharmacist is based, meaning that if an external accredited pharmacist is 

employed to conduct the HMR rather than the local community pharmacist, in rural areas the 

participating pharmacy may still be at a financial disadvantage since the accredited pharmacist’s travel 

costs to the local community pharmacy must be borne by that pharmacy. A review article in the 

Australian Journal of Pharmacy (AJP) by Boothman-Burrell noted that the HMR facilitator will often 

have to travel 5 to 6 hours by road to meet appointments in the Pilbara region of Western Australia.(60) 

Vaughan stated in an article in the AJP that the lives and health services of remote Aboriginal people 

are so different from the lives of the general Australian population that it is risky to assume that HMR 

will provide the same benefits.(61) However, Vaughan also noted that these issues do not make the 

provision of HMRs impossible in remote areas, but providing solutions to the disincentives would 

seem to be an imperative.  

 

Key findings of a survey of pharmacy customers in the Riverland region, a rural area of South 

Australia, noted that 74 per cent of respondents were unaware of the HMR service, and for those who 

had heard about the service, their main source of information was the media or a pharmacist. 

Furthermore, none of the respondents had undertaken an HMR, but 84 per cent would be happy to 

accept an HMR if it was suggested to them by their general practitioner.(62) In an article to the AJP, 

Miller noted that 15 HMRs would need to be generated to cover the cost of a single visit by an 

accredited pharmacist to the Riverland region.(63) 

  

In implementing the HMR initiative, it was reported in the Urbis Review that various strategies had 

been developed in an effort to overcome particular problems encountered. An example cited was in a 

country area where there was no accredited pharmacist available, arrangements had been made for a 

city based accredited pharmacist to travel to the area from time to time, to carry out a coordinated 

series of home visits. In Central Australia, HMR services were being provided for several remote 

Aboriginal communities by way of referrals from a city-based medical practitioner (who had formerly 

worked in the Centre and knew these communities) to an accredited pharmacist based in Alice 

Springs. The pharmacist then visited the communities and conducted medication reviews with the 

assistance of the local Aboriginal Medical Service, and on their premises. 

 

 

Page 28 

The application of telepharmacy as an enabling technology to facilitate the provision of quality pharmaceutical services to 

The Urbis Review also noted that in consultation with National Aboriginal Community Controlled 

Health Organisation (NACCHO) and other stakeholders a number of issues relating to particular 

limitations of the HMR in relation to Indigenous people had been raised.(48) These were that 

Indigenous people face significant problems relating to lack of access to medications or inappropriate 

usage of them. Inadequately resourced Aboriginal Medical Services (AMSs) may also not see HMRs 
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as a high priority. Hamrosi et al.(6) reported a general lack of access to medications and frequent 

inappropriate use of medications due to limited understanding, literacy and information all of which 

lead to non-compliance with instructions. 

 

Furthermore, the Urbis Review noted that various stakeholders, including some consumer 

representatives, suggested that a broader range of people should be able to initiate HMRs, for example, 

medical specialists, hospital staff, community nurses, practice nurses, physiotherapists, diabetes or 

asthma educators and indeed, most health workers who visit patients’ homes. It was also suggested 

that there needs to be some additional option available where the patient does not wish to have an 

HMR organised through a community pharmacy, or where (as in rural areas) there are few if any 

community pharmacies registered to conduct HMRs. Other issues raised in the report were that the 

Business Rules could be modified to allow the medical practitioner to refer a HMR directly to an 

accredited pharmacist which would be more consistent with the kinds of referrals medical practitioners 

are accustomed to making. Alternatively, several stakeholders took the view that the ‘original’ HMR 

model, where the accredited pharmacist comes from within the community pharmacy, had much to 

recommend it in terms of ongoing pharmacy relationships with customers and their medical 

practitioners. There were several suggestions for the introduction of certain automatic ‘triggers’ for 

consideration of an HMR, such as consumers reaching the PBS safety net level, patients being 

discharged from hospital in certain circumstances, or patients commencing anticoagulant therapy. 

 

The report also commented that conducting the HMR interview in the home appeared to provide the 

best possible opportunity for the accredited pharmacist to establish whether or not the consumer was 

using prescribed medications correctly and consistently, and whether there were any other factors 

(such as issues relating to use of over-the counter drugs, complementary or herbal products) which 

could raise matters of concern. However, given the relatively slow uptake of the program to date, the 

potential benefits of the HMR have so far been available to relatively limited numbers of consumers. 

The report stated that it is therefore essential to find ways of encouraging greater uptake of HMRs. 

The evaluation makes it clear that there are problems of access or appropriateness for particular 

sections of the population, including people living in rural or remote parts of the country. It was 

further noted in the report that a number of stakeholders stated that particular consideration needs to be 

given to developing an HMR model that will meet the needs of Indigenous people. 
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An interesting insight into the issues involving HMRs in rural situations was reported as a personal 

insight by Bhuiyan, a medical practitioner in Ouse, Tasmania.(64) Ouse is a small rural town in central 

Tasmania, 90 km northwest of Hobart. There is no pharmacy in Ouse and Bhuiyan, as the sole medical 

practitioner, also dispensed medications for the local community. In 2003, Bhuiyan organised for a 
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pharmacist to travel from Hobart to conduct HMRs. Despite his proximity to patients, and intimate 

knowledge of their medication, Bhuiyan reported that the HMRs raised his awareness of what 

medications his patients were actually taking and gave a valuable “peek” into his patients’ bathroom 

cabinets.  

2.1.6 Section 100 

The Australian Institute of Health and Welfare report, “Rural, regional and remote health. A study on 

mortality Summary of findings”(4) stated that despite Aboriginal and Torres Strait Islander people 

having much poorer health, the rate of expenditure on them through the Pharmaceutical Benefits 

Scheme (PBS) system was a third of that for other Australians in 1998–99. The supply of PBS 

medicine to remote area Aboriginal and Torres Strait Islander Health Services (ATSIHSs) under 

section 100 of the National Health Act of 1953 (S100) is an initiative to improve health outcomes by 

improving access to PBS medicines. These are also known as special PBS arrangements (SPBSAs). 

For the purposes of this thesis SPBSAs will be referred to simply as S100. 

 

S100 arose out of concerns about the supply of medicines to remote area ATSIHSs following a 1988 

transfer of responsibility of funding from Federal Government to State and Territory governments.(65) 

Under S100, approved ATSIHSs in remote centres and other remote areas are able to order PBS 

medicine in bulk through local pharmacies, and supply them as needed to patients from an on-site 

dispensary at the ATSIHS. The scheme does not utilise the direct pharmacist-to-client relationship, 

which applies with usual PBS dispensing arrangements.  

 

The usual co-payment associated with PBS medicine is not charged and the pharmacist remuneration 

structure is different. The removal of the co-payment has resulted in removal of the financial barriers 

to access to medicine for clients and the burden of meeting these costs where co-payments were paid 

by the ATSIHSs. Increased use of the PBS system to fund medicine has reduced disparities in PBS 

expenditure and has enabled funds previously spent on medicine to be redistributed to other areas of 

Aboriginal and Torres Strait Islander health. 

 

S100 was introduced at the beginning of 1999 in community-controlled health services in remote 

areas. Memoranda of understanding (MOU) were subsequently signed with the State and Territory 

governments to enable State and Territory-operated remote ATSIHSs to participate. The MOUs 

address protocols, quality use of medicine (QUM), application of reallocated medicine budgets, 

calculation of budget reallocations and performance evaluation. The MOU only apply to State and 

Territory-operated services. 
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There are two main types of ATSIHS authorised under S100: community-controlled, and State and 

Territory controlled. 

 

S100 was implemented for most State and Territory operated services in the same manner. The 

implementation of S100 in community-controlled services was less homogenous, but all services do 

share some basic characteristics. 

 

In 2005, the Pharmaceutical Society of Australia (PSA) issued the “The Provision of Pharmacy 

Services to Aboriginal and Islander Health Services”.(66) The PSA developed these Guidelines for 

pharmacists providing pharmacy services to Aboriginal and Islander Health Services (AHS). The PSA 

states that the “guidelines are designed to assist pharmacists to exercise their professional judgement 

in specific presenting circumstances and to promote a consistently high quality of service”. The 

Guidelines describe the provision of pharmaceutical and cognitive services to AHSs as:  

 

�x the dispensing, supply and distribution of medicines;  

�x provision of information and advice about medications, with the primary objective being the 

promotion of QUM;  

�x support services to assist with medication management; and  

�x pharmacists responding (through the AHS) to clients’ medication-related needs to help them 

achieve desired health outcomes. 

 

The PSA notes that the services should be delivered to the relevant professional standard and in a 

manner that is culturally appropriate to Indigenous clients. The Guidelines cover the supply of 

pharmaceuticals, on site access at the AHS for the pharmacist, education of AHS Staff, the provision 

of drug information services, the supply of dose administration aids and the review of medication 

charts in an AHS. In addition the pharmacist should participate in committees of the AHS, arrange 

HMRs, participate in client counselling, monitor adverse drug reaction reporting and therapeutic drug 

monitoring and undertake drug usage evaluation activities. Also where applicable, the pharmacist 

should provide assistance with AHS accreditation processes and other quality use of medicines 

(QUM) activities and implement quality assurance and continuous quality improvement activities. 

 

Thereafter the Guidelines specify six criteria which the pharmacist should comply with in the supply 
of S100 products to an AHS.  
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Whilst the Guidelines are comprehensive, they appear to represent more of a “wish list” than a 

realistic set of standards. Since there is no nationally accredited training program for AHS staff 

involved as dispensary assistants, it is difficult to see how even this requirement can be met.  This 

issue is covered in more depth in Chapter 4. 

 

The Kelaher report noted that pharmacists felt that the current level of remuneration under S100 was 

insufficient given the level of service provided.(67) One area that was seen as particularly problematic 

was the cost of the additional freight component. A number of ATSIHSs and pharmacists felt that the 

current rate did not sufficiently cover freight costs. The presence of visiting pharmacists was 

associated with greater increases in medicine utilisation, therefore such visits may foster more 

complete implementation of S100. Many pharmacists felt the administrative requirements of the 

support allowance were too demanding and the remuneration too poor. In many cases support that was 

provided was either at the cost to the pharmacist or cost to the ATSIHS.  

 

The Kelaher report on S100 noted that medicine utilisation data showed strong evidence of increased 

claims overall and the use of a broader range of medicine over the life of the program. The report also 

found that the impact of S100 was somewhat greater for community-controlled services than State and 

Territory-operated services. The survey results and the case studies in the report both suggested that 

S100 had increased access.(67) ATSIHS surveys suggested that access was most improved in services 

where there was a doctor and that medicine utilisation increased more in services where pharmacists 

visited than in services where they did not. 

2.1.7 Dose Administration Aids 

Dose administration aids (DAAs) are a method for improving QUM by making it easier for patients to 

know what medicines to take and when to take them. DAAs work by placing doses in individual 

compartments based on the time they are to be taken. In DAAs, all of the medications to be taken at a 

given dose time are organised together, and the correct number of tablets or capsules required to make 

up the prescribed dosage are packaged together for that dose time. Thus, theoretically, using DAAs 

should help people to take their medications correctly and safely. 

 

DAAs are widely used in Australia as a tool to assist with medication management in a variety of 

settings. There are a two primary policy drivers which have been responsible for the widespread 

proliferation of DAA use in Residential care facilities in Australia, these are the Quality Use of 

Medicines (QUM) Policy; and the 1997 Aged Care Act, which delineated accreditation standards that 

must be met by Residential Care Facilities.(1, 34, 68) 
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Current legislation in the States and Territories of Australia does not permit the preparation of DAAs, 

except under the direct supervision of a pharmacist, since this is classed as a dispensing operation. The 

logistical complications inherent in providing DAAs to rural and remote communities has resulted in 

either the withholding of DAAs, and supplying multiple medication packs to the patient, or the clinic 

staff preparing the DAAs “illegally”.(9) 

 

DAA use has the potential to positively impact in a variety of settings including assisting the elderly to 

maintain their independence, helping previously non-compliant patients to improve their levels of 

compliance, preventing some non-compliant patients from progressing to higher levels of care, savings 

in the cost of medication and health services provision resulting from increased compliance and better 

medication related management of disease states.(68) Medication misunderstandings and non-

compliance within the Aboriginal community frequently occur. It is claimed that DAAs improve 

understanding dosage requirements and increase compliance in the taking of medicines in Indigenous 

settings.(6) A recent study has shown that a pharmacy care program, designed to improve medication 

adherence for patients with multiple chronic medical conditions, including hypertension and elevated 

cholesterol levels, and which included the use of DAAs, was associated with substantial and sustained 

improvements in medication adherence among elderly patients receiving complex medication 

regimes.(69, 70) 

 

There are three main types of DAAs: 

 

�x Blister packs (commonly known as Webster packs) which come in different configurations but 

are essentially similar to the factory produced blister packs in which most solid dose 

medicines are supplied, except that each compartment may have multiple medicines with each 

dose regime in a separate blister. Most types can have a label with the patient’s name and 

instructions attached. Blister packs remain intact if dropped and protect medicines from dust, 

but usually have to be prepared off-site and are often not sufficiently durable for use in remote 

settings. 

�x Compartmentalised containers (commonly known as Dosett packs) usually consist of some 

kind of plastic container with dividers between each compartment and a lid. In some cases 

labels can be slipped in the back container but these types of containers are usually difficult to 

label appropriately. Dosett style containers are prone to a number of problems. If they are 

dropped medicine can be shaken into the wrong compartment, they are muti-use and require 

proper cleaning when refilled; an expensive and time consuming process. Individual 

compartments are not sealed, leading to the possibility of ingress of dirt into the 
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compartments. Anecdotal evidence has indicated that the Dosett type boxes at rural clinics are 

commonly washed out and left in the sun to dry and often inadequately labelled or not labelled 

at all. 

�x Automated medication dispensing systems, for example MPS Healthstream compliance 

packettes, are generally not suitable for rural and remote locations due to the cost, and 

complexity, of the equipment. 

 

Despite these problems the potential benefits of DAAs remain a strong incentive for their use. 

 

 

Figure 4: DAA packaging (Webster® packs) in the Tiwi Islands(71) 

 

Futuristic devices have also been suggested to improve medication compliance. Accenture’s Centre 

for Strategic Technology Research has developed a smart medicine cabinet appliance which works by 

using camera and face recognition software which can identify different persons in the household and 

detect which product is being taken out by the use of Radio Frequency Identification (RFID).(72) RFID 

is an automatic data capture technology that uses tiny tracking chips affixed to products. 

 

The above discussion demonstrates the initiatives under the National Medicines Policy, such as 

Medication Reviews, use of S100 provisions and DAAs have the potential to arrest some of the 

problems in Indigenous health due to ‘rurality’. However, legal issues concerning the preparation of 

DAAs in rural and remote clinics, where there is no pharmacist, are a major obstacle in realising this 

potential. Training courses for AHWs on the preparation of DAAs and changes to existing legislation 

are required.  

 

The following section discusses the necessity for additional methods to further extend these initiatives.  
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2.1.8 Implications for the provision of quality pharmaceutical services in rural 

Australia. 

 

I believe that the implementation of the National Medicines Policy, leading to the provision of quality 

pharmaceutical services in rural Australia, requires investigations in the following key areas: 

 

�x Continuing education needs for pharmacists practising in rural Australia, including the 

requirements for up-skilling in such areas as clinical pharmacy. 

�x Research into suitable distance education methodologies, where relieving staff are 

unavailable, to allow the pharmacist to attend formal training courses at educational 

institutions online. 

�x The need for supervisory and management training where pharmacy technicians are 

employed in pharmacist support roles. 

�x The training needs for support staff in community and hospital pharmacy, such as 

pharmacy dispensing technicians, and the awareness of pharmacists of the formal 

qualifications available under the Australian Qualification Framework. 

�x The training needs for healthcare professionals, working in rural hospitals and clinics, 

where there is no pharmacist available and who provide pharmaceutical services; the 

applicability of the formal qualifications available under the Australian Qualification 

Framework. 

�x Research into the recruitment and retention of pharmacists working in rural and remote 

areas. 

�x Overseas qualified pharmacists to work in rural and remote areas. The development of 

competency standards leading to equitable assessments of overseas pharmacist 

qualifications in line with the requirements of the Australian Qualification Framework, 

leading to an update of the current APEC accreditation procedures to enable overseas 

trained pharmacists to enter the workforce in a more expeditious way rather than the one to 

two year period such accreditation currently takes to complete the procedures.(73) 

�x Recruitment of new graduate pharmacists to work in full time or relieving positions in rural 

and remote areas, using innovative strategies such as providing credit against Higher 

Education Contribution Scheme (HECS) obligations.(74)  

�x Research into Automation and Workflow Strategies such as: 

�ƒ Automatic dispensing equipment. 

�ƒ Pharmacists providing counselling by telephone or video conferencing. 
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�ƒ Shared medication management reviews between pharmacy technicians, 

community/hospital pharmacists and consultant pharmacists using video 

communication technologies. 

 

The Pharmacy Guild states that the Quality Care Pharmacy Program (QCPP) will result in all 

dispensing and supply of scheduled products being accompanied by professional counselling and that 

�•there will also be a range of remunerated professional pharmacy and health care services. The 

provision of Medication Management Reviews  by pharmacists is the first example of this type of 

initiative and it is envisaged that there will be many more such services provided which relate to the 

management of specific chronic illnesses or ongoing conditions, such as diabetes and asthma, as 

identified in the Fourth Pharmacy Agreement.(45) 

 

Sunderland et al. identified in a 2005 study that rural communities value prevention advice and 

services and pharmacy is well placed to provide a valuable public health role, however, their role is 

currently being underutilised.(7) As discussed above, distance and the consequent limited financial 

viability of service provision in these remote areas suggests that in reality, it will be difficult to 

introduce these professional activities into rural and remote Australia, given the shortage of 

pharmacists. Indeed, the shortage of pharmacists in these areas has often resulted in the role of 

providing pharmacy services to rural and remote communities being shifted to medical practitioners, 

nurses, Aboriginal health care workers and other health workers.(75) 

 

Murray noted in an article in Australian Prescriber(9) that only the Northern Territory and Queensland 

have provision for use of prescription drugs by Aboriginal health workers and that for Aboriginal 

health workers, training and accreditation in the use of medicines is of vital interest, because it is one 

of the few areas of health practice that is specifically regulated by statute. While legislation does not 

prevent Aboriginal health workers from assessing and treating patients, the Poisons legislation limits 

who is able to prescribe and supply medicines. The fact that prescribing activities are often outside the 

legal framework is a failure of health policy rather than a reflection on appropriate multidisciplinary 

practice. Legislative reform to cover such realities should not get caught up in territorial disputes 

between professional groups; the focus should be on how to ensure community access to and quality 

use of essential medicines. Withholding treatment is just not an option. In most remote settings, the 

caseload is heavy, the treatments are standard - the CARPA Standard Treatment Manual(76) is used 

throughout the Northern Territory, the margin of safety for most of the commonly used drugs is high 

and there is often no doctor or pharmacist available. A failure to initiate therapy promptly in the 

Aboriginal health setting often leads to serious adverse outcomes. 
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As noted by Fiore et al. in their article on the support needs of supply nurses in rural and remote 

Queensland, many communities in rural and remote Australia are without a pharmacist.(7) In these 

communities it is necessary for the local general practitioner and the registered nurse (supply nurse) at 

a hospital to supply medications, in addition to their existing duties. Many of those involved will have 

had little access to training or support programs to facilitate the supply process, or the unique 

counselling and drug information skills that contribute to the quality use of medicines (QUM).  

 

Currently 65 out of 120 Queensland Health (QH) hospitals throughout rural and remote Queensland 

rely on supply nurses to provide medication services rather than pharmacists.(7)In 2001 with 

amendments to state legislation, Queensland Health announced a Quality Improvement and 

Enhancement Program (QIEP) to expand the scope of practice of Registered Nurses (RN) working in 

rural hospitals under the Health (Drugs and Poisons) Regulation 1996.(77) To achieve this, the existing 

Isolated Practice Course curriculum was reviewed and adapted to meet the needs of RNs working in 

both rural hospitals and isolated practice areas. The course was renamed the Rural and Isolated 

Practice Health (Drugs and Poisons) 1996 Registered Nurse Course. On completion of the course, RNs 

could apply to the Queensland Nursing Council (QNC) for an isolated practice areas and rural 

hospitals endorsement. Endorsed RNs or RIPRNs as they came to be called, would use specially 

designed policies and protocols (instead of a Medical Officer's order) to administer and supply certain 

Schedule Two (S2) poisons, Schedule Three (S3) poisons, Schedule Four (S4) restricted and Schedule 

Eight (S8) controlled drugs to outpatients presenting at their facilities. The RIPRN course is delivered 

throughout Queensland. The North Queensland Workforce Unit (NQWU) in Cairns is the authorised 

licence holder of the course with the QNC. RIPRNs use the standard treatments outlined in the 

Primary Care Clinical Manual(78) which is similar to the CARPA Standard Treatment Manual, but 

rather more detailed and comprehensive.c  

 

National Policies aimed at reducing the inequality of health provision in rural and remote regions of 

Australia have identified key areas for improvement.  

 

One area relates to increasing the graduate supply of pharmacists; others have included the wider use 

of Medication Reviews, the extension of S100 provisions to provide PBS products to Aboriginal 

communities, the increased availability of dose administration aids to increase patient compliance and 

the training of allied health professionals to take a greater role in pharmaceutical supply or dispensing.  

 

                                                      
cPersonal discussions with rural RNs, familiar with both standard treatment manuals, indicate that many rural nurses and 

healthcare workers prefer the clear and simple layout of the CARPA Manual.  
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Each of these provides important steps in overcoming the rural-metropolitan health divide. However, 

commentators such as Murray(9) and Hamrosi(6) have noted the importance of pharmacists in 

preventing medication abuse, an area of great concern and cost in regional areas. While the potential 

exists, the prohibitive financial reality of service provision in many remote areas remains.  

 

One of the ways that this barrier might be able to be overcome is through a greater uptake of 

technology among pharmaceutical professionals. The following chapter looks at the issues of 

telemedicine and its subset, telepharmacy, in Australia and overseas.  
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Chapter 3   Review of Telemedicine and Telepharmacy 

3.1 Introduction 

 

During the latter part of the twentieth century, information technology and telecommunications 

increased at a rapid rate. This has had profound effects upon the way in which healthcare is delivered 

in many countries. The manner in which consumers conduct their own research on medicines and 

diseases which affects both themselves and their families via the Internet has also changed 

considerably and consumers are now better informed and more demanding of healthcare professionals. 

There appears to be no limit, at this point, to the rapid advances in information technology and 

telecommunications. As computers reduce in size, whilst at the same time increase in power, there is 

little doubt that healthcare applications, which seemed to be mere science fiction just a short time ago, 

will become common place in the future. 

 

Telepharmacy is not a technology in itself, but rather is the use of diverse technologies to provide 

pharmacy services at a distance. These technologies may include the telephone, facsimile, two way 

radio, e-mail, audio and video-conferencing, personal computer, intra/Internet, interactive satellite 

television and specialised imaging devices. A telepharmacy transaction can be conducted either in 

real-time or in an asynchronous fashion (i.e. store-and-forward) depending on the requirement, such as 

the recording of a medication review video conference and making this available to the patient’s 

medical practitioner on an as required basis. Arguably, Australia’s involvement with telepharmacy 

dates back to the 1940s. In 1942 the Royal Flying Doctor Service (RFDS) introduced a remote outpost 

medical chest.(79) In an emergency, the personnel at the outpost station contacted the RFDS by high 

frequency radio (HF) and medical personnel could instruct the outpost personnel to remove drugs from 

the medicine chest and administer these drugs to the patient.  

 

This Chapter firstly briefly reviews the history of telemedicine and the telepharmacy applications 

which are a subset of these applications; the various means by which telepharmacy applications may 

be accomplished and, thirdly, telepharmacy experiences overseas and in Australia are discussed in 

some detail.  

 

 ‘Telemedicine’ is derived from the Greek “tele” meaning “at a distance” and our existing word 

“medicine” derived from the Latin “mederi” meaning, “to heal”. In 1967, Dr. Kenneth Bird created a 

two-way audiovisual microwave circuit that enabled physicians at the Massachusetts General Hospital 
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in Boston, MA to provide medical care to patients 2.7 miles away at the Logan International Airport 

Medical Station. Scientific papers were published documenting the results of over 1,000 patients that 

used the system.(80)  

 

There are also a number of new terms using the prefix “tele” resulting in terms such as telepsychiatry, 

teleradiology, and telepharmacy. Telecommunications, bringing medical and health care services to 

patients regardless of their physical location, is the common element in all of these terms. The term 

“telepharmacy” is similarly derived from “tele” and our existing word “pharmacy” which has origins 

from the Greek “pharmacon” meaning “poison”. The term telepharmacy is used frequently in this 

thesis.  

 

The World Health Organization (WHO) has defined telemedicine as the delivery of health-care 

services, where distance is a critical factor, by health-care professionals using information and 

communication technologies for the exchange of valid information for diagnosis, treatment and 

prevention of disease and injuries, and for the continuing education of health-care providers as well as 

research and evaluation, in the interest of advancing the health of individuals and their 

communities.(81) Some descriptions use the broader term “telehealth” to indicate care beyond that 

provided in medical encounters (e.g., health education, health-related web sites and so on).(82) 

 

Telemedicine is part of the larger concept, that of “eHealth”. The WHO programme on eHealth for 

health-care delivery (eHCD) encompasses eHealth applications that directly support prevention, 

patient diagnosis and patient management and care. These applications include tele-consultations, tele-

referrals, store and forward concepts (e.g. tele-radiology and tele-prescriptions), and electronic patient 

records (EPR). The WHO has defined eHealth as “the use, in the health sector, of digital data 

transmitted, stored and retrieved electronically in support of health care, both at the local site and at a 

distance.”(83) The United States Health Resources and Services Administration has defined 

telepharmacy as the use of electronic information and communication technology to provide and 

support comprehensive pharmacy services when distance separates the participants.(84) This broad 

definition of telepharmacy will be used for the purposes of this thesis. 

 

3.2 A brief history of Telemedicine   

  

Telemedicine began in the 20th century in conjunction with advances in information technology.(85) 

Current telemedicine systems originated from developments in the manned space-flight programmes 

of the United States and the USSR and separately from the pioneering efforts of a few physicians 
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using off-the-shelf commercial equipment. The genesis of telemedicine represents the confluence of 

two parallel developments in information technology. The first of these was the manned space flight 

program development of sophisticated technologies for biomedical telemetry, remote sensing, and 

communication in space. The second application stemmed from the telecommunications industry in 

the private sector, which was subsequently expanded immensely with the growth of computer 

technology.(86)  

 

In the space program, the monitoring of the human, system, and environmental components of space 

flight is essential to mission success. Nicogossan(87) stated that the database amassed by the National 

Aeronautics and Space Administration (NASA) during missions is derived from three contiguous 

components: preflight, in-flight, and postflight activities. In-flight monitoring is the combination of 

subjective and objective analytical methods that allow flight and ground personnel to sustain human 

health in the spaceflight environment. This in-flight monitoring generates data regarding human 

physiology during space flight in addition to other issues. Because pre- and postflight monitoring 

establish the critical baselines against which in-flight monitoring data are evaluated, in-flight 

monitoring parameters must be compatible with these baselines, and must be collected via minimally 

invasive, fully proven techniques. This approach to telemedicine has resulted in a notable record of 

health and safety during space flight. With the consultation assistance of ground controllers, in-orbit 

crews with pre-flight medical training are usually able to respond to unexpected events. Nonetheless, 

the number of critical measurements observed by ground controllers and astronauts during a mission 

has risen as mission complexity has increased. 

 

The Soviet space program also pioneered significant developments in telemedicine. In October 1957 

the Soviet Union launched Sputnik 1. A month later, November 1957, Sputnik 2 was launched with 

Laika, a dog, on board. This flight was the first time that telemetry was used to monitor physiological 

parameters in space. Technology evolved rapidly and permitted the first successful human space flight 

by Soviet cosmonaut Yuri Gagarin in April 1961. Space expeditions by both the USSR and the United 

States soon followed. The following Table provides summary information on Soviet space missions 

and their telemedicine applications.(88) 
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Table 1: Soviet space missions and their telemedicine applications 

Years Missions Parameters measured Comments 

1961 Vostok  Cardiovascular, Pulmonary, 

O2, CO2, H2O, Pressure 

First human space flight - 

Gagarin 

1961 Vostok-1 As above Audio and limited video 

capability 

1965 Voskhod-2 As above  

1975 Apollo-Soyuz Test Project As above,  

Body fluids,  

Toxicology, 

Biomedical research 

 

Intermittent measurement 

As indicated 

As required 

Audio and video capability 

1980’s COSMOS- Bion Satelittes As above Rhesus monkeys 

1990’s  Shuttle/Mir As above Telemedicine used 

extensively, highlighted by a 

fire, loss of pressure and 

various medical events. 

Doarn et al. Evolution of telemedicine in Russia: the influence of the space program on modern telemedicine programs.(88) 

 

Although NASA’s telemedicine programs had to focus primarily on the astronaut’s health and well-

being, it extended to supporting humans in various remote, extreme environments. Since the early 

1970s, NASA has been testing its telemedicine capabilities in terrestrial applications and providing 

feedback for its space operations.(89) The following Table provides summary information on NASA 

space missions and their telemedicine applications. 

 

Table 2: NASA space missions and their telemedicine applications 

Years Missions Parameters measured Comments 

1961-1963 Mercury Cardiovascular, Pulmonary, 

O2, CO2, H2O, Pressure 

 

1965 - 1966 Gemini As above  

1968 - 1972 Apollo As above  

1973 - 1974 Skylab As above,  

Body fluids,  

Toxicology 

 

Intermittent measurement 

As indicated 

1981 - present Shuttle As above  

2000  - present International Space Station As above  

Nicogossian et al. Evolution of telemedicine in the space program and earth applications.(87) 
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The shipping industry was an early user (around the 1920s) of telemedical services, since accidents 

can happen far out at sea.(90) In situations like this, emergency advice was called upon using radio. In 

the absence of medical personnel aboard sea bound vessels, medical information was requested and 

supplied via Morse code from the mainland.(85) This technique was quickly superseded by the use of 

radio and satellite when they became widely available.  

 

In 1990, Maritime Health Services (MHS) in Seattle, USA, initiated an occupational health service 

that allowed the medical officer on board a northern Pacific fishing trawler to communicate directly 

with a physician as needed around the clock.(80) This telemedicine system, known as the Medical 

Consultation Network (MedNet), is a customized video communications application based on a video-

conferencing system. Using the system, ocean-going vessels (or any remote site) can establish a live 

audiovisual link to an emergency physician at MHS. The Mermaid project is a European Union 

financed telemedicine project with global reach and 24 hour multilingual capability.(91)  

 

Ship-to-shore Telemedicine is still practised today by radio, although some vessels now use high-

bandwidth videoconferencing units. There have even been reports of ship-to-shore surgical 

consultations on US navy vessels. The telerobotic Zeus and da Vinci surgical systems permit solo 

surgery by a surgeon from a remote site. These telerobots hold the camera, replace the surgeon's two 

hands with robotic instruments, and serve in a master-slave relationship for the surgeon. Their robotic 

instruments simulate the motions of the surgeon's wrist, facilitating dissection.(92),(93)  
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The introduction of television had a major impact on the development of Telemedicine. In 1964, the 

University of Nebraska at Omaha used two-way closed-circuit television in the transfer of patient 

information to medical students and tested interactive video conferencing in mental health 

consultations. In another program, Native Americans received medical exams using a specially 

equipped van and two-way microwave communication to transmit radiographic and 

electrocardiographic images. This was one of the first interactive video links. The system was 

developed to facilitate education and training, to improve patient diagnosis and treatment by enabling 

specialist consultation, to foster collaborative research activity between the two sites and to utilise the 

state hospital resources in teaching at the psychiatric institute. (94) As previously mentioned, an 

application to exploit the versatility of television was located at the Logan Airport in Boston.(95) 

Developed by Dr Kenneth Bird, this system served to deliver 24 hour-a-day nursing and physician 

care to passengers and airport staff through a two-way audiovisual link.  On a typical day an average 

of 50 patients were seen via the system. As well as video and audio data, information such as vital 

signs, electrocardiographs (ECGs), electroencephalograms (EEGs) and digitised microscope slide 

rural and remote areas of Australia. 



 

images were sent via the Telemedicine system to the Massachusetts General Hospital where they 

could be reviewed by medical personnel. In a pioneering study, 1,000 patients were examined via the 

system with the conclusion that telediagnosis can be used to increase the availability of quality 

medical care.(95)  

 

The start of Telemedicine in Australia is thought to be the North-West Telemedicine Project. This 

project was set up in 1984 to provide health care to people in five remote towns south of the Gulf of 

Carpentaria using 20 two-way and 20 one-way (television-receiver only) satellite earth-stations. The 

communities were linked to the Mount Isa Base Hospital and the Royal Flying Doctor Service and 

were supplied with conference telephones, facsimiles and freeze-frame transceivers. Evaluations of the 

project demonstrated that the technology improved the health care of remote communities while 

reducing health care costs.(96)  

 

Psychiatry was one of the first specialties in Australia to experiment with videoconferencing as a 

means of providing clinical services to rural areas. Most states and territories in Australia now have 

some experience with psychiatric services via video-link. South Australia has some of the most 

advanced telepsychiatric services, with more than 2,000 patients seen and psychiatrically assessed 

using telemedicine since the inception of the programme.(97) 

 

3.3 Telemedicine today  

The lack of telecommunications infra- structure has been a major impediment to the extension of 

telehealth in rural Australia, particularly in areas such as north Queensland. In 1998, community 

groups, non-government organizations and government departments were consulted regarding the 

need for improved telecommunications in north Queensland and how this could be addressed through 

funding via Networking the Nation (NTN), an initiative of the Commonwealth government. As a 

result of these consultations, Networking North Queensland (NNQ) was developed as a collaborative 

project involving a number of health service providers, including the Queensland Ambulance Service, 

the Blue Care nursing organization, the Divisions of General Practice and the Queensland Health 

department. NNQ was a project to improve the health outcomes of people living in rural and remote 

north Queensland by increasing their access to telecommunications.(98)  

 

The primary objective of this component of the project was to provide basic, reliable 

videoconferencing to facilitate the delivery of health and other services, distance education, family 

support and business services. Videoconferencing facilities were installed in 21 communities in north 
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Queensland, the majority being rural or remote communities. Ten remote sites located at least 2 hours 

from an urban centre were chosen for analysis of videoconferencing usage and community access.(98)  

 

Table 3: Ten remote sites located at least 2 hours from an urban centre in Queensland 

Community Facility Staffing Population Travel time to 

nearest urban area 

Burketown Clinic 1 RN 220 5 

Camooweal Clinic 1.5 RNs 258 2 

Chillagoe Hospital 1 RN 150 3 

Cow Bay (Daintree)  4 teachers 500 2.5 

Croydon Hospital 1 RN 223 8 

Dajarra Clinic 1 RN 203 2 

Doomadgee Hospital 6 RNs; 2 GPs 754 5 

Georgetown Hospital 1 RN 298 6 

Karumba Clinic 2 RNs; 0.5 GPs 1043 6 

Normanton Hospital 6 RNs; 2 GPs 1328 6 

Watson J, Gasser L, Blignault I, Collins R. Taking telehealth to the bush: lessons from north Queensland.(98) 

 

The 1990s saw great advances in digital communications, digitisation processes and data compression 

technologies. This enabled the development of telemedical applications that could function without the 

use of high cost satellites or other expensive communication methods. The diminishing cost of 

personal computers combined with the advent of the Internet led to the popularity of low-bandwidth 

PC based videoconferencing as a medium for telemedical applications. Another factor influencing the 

spread of Telemedicine was a shift in health care attitudes, which began to recognise that medical care 

in rural areas was inequitable.  

  

The Australia and New Zealand Telehealth Committee have suggested that some additional drivers for 

the recent uptake of telehealth are an increase in the number and proportion of older people due to the 

maturation of the “baby boomers”, which has led to an increase in  potentially preventable chronic 

disabling conditions.(96) There has also been a paradigm shift from treatment to prevention and care. 

Health care of the future will progressively address the management of chronic conditions rather than 

responding to acute illness. The number of people going to hospital will continue to diminish. Over 

time health care is likely to be delivered at work or at home. Improved imaging techniques and 

knowledge will increase the capacity to provide care in the community and improved information 

technology and communications accompanied by reducing costs will lead to increased telehealth 

potential. Increased capacity to diagnose and treat disease are also adding pressures to reduce health 

care costs. Increased consumer demands and consumer education leading to empowerment in choices 
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about their own health care will also drive the uptake of telehealth applications as will a declining 

rural population combined with diminishing national boundaries.(99)  

 

Regardless of the specific driving factors at work, an increase in the number of telemedical programs 

and consultations is occurring each year, especially in the industrialized countries such as Japan, USA, 

Australia and Scandinavia. In 1993, at the start of the Telemedicine boom, there were just 10 

Telemedicine projects using interactive videoconferencing technology in the United States. Since then, 

the number of Telemedicine consultations has approximately doubled each year. In the US in 2002 

there were over 200 programmes in over 30 specialities.(85) A survey of Telemedicine activity in the 

USA found that 48,194 non-radiology teleconsultations were performed in 2003, from 157 

Telemedicine programs. (82) The most popular specialty was radiology, followed by mental health, 

ophthalmology, cardiology and dermatology. These specialities accounted for over 70 per cent of all 

teleconsultations. Data from the Telemedicine Information Exchange Websited indicates that 

approximately 70 per cent of all teleconsultations utilised interactive video with the remainder using 

store-and-forward or non-video interactive technologies and demonstrates the continuing growth in 

USA telemedicine programs.  

 

The best evidence for the effectiveness of telemedicine is in medical specialties for which verbal 

interactions are a key component of the patient assessment, such as psychiatry and neurology.(82) 

Various psychiatric and neurological assessments can be administered effectively via interactive 

videoconferencing. Likewise, treatments administered in these specialties via telemedicine appear to 

achieve comparability with face-to-face care. It can probably be concluded that medical care 

administered via interactive videoconferencing can achieve results that are comparable to their in-

person counterparts. 

                                                      
d http://tie.telemed.org/ 
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Primary Telemedicine Research 1998-2003
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Figure 5: Primary Telemedicine Research 

Craig and Patterson(85) identified the origins of the papers published in two specialised telemedicine 

journals: Journal of Telemedicine and Telecare and Telemedicine Journal and eHealth. 1998 – 2003 (n 

= 2952). Craig and Patterson also identified 52 telemedicine programmes in 2002 outside of the USA, 

with Canada (10), Australia (9) and the UK (9) being the major contributors. (85) 

rural and remote areas of Australia. 



 

3.4 Telepharmacy systems  

3.4.1 Communication 

 

The majority of telemedicine data is nowadays transmitted through terrestrial digital and analogue 

telephone networks or global system mobile (GSM), either directly or via Internet and the remote sites 

usually rely on satellite links. High frequency (HF) radio is still available and used worldwide. Many 

communication devices are commercially available to the pharmacist for the purpose of telepharmacy 

consulting. When selecting the appropriate equipment for an application, a number of factors must be 

considered. These include the type of information to be transmitted (text-only, audio, still images, 

video, telemetry), the required speed of transmission and the total quantity of information to be 

transmitted.(95) Important parameters to be considered in the selection of a communication system are: 

 

�x coverage requirements: local or regional; 

�x availability: permanent or temporal; 

�x modus and urgency of information transfer: real-time, store-and-forward; 

�x minimal and maximal up-link/down-link bandwidths; 

�x transmission protocols and compatibility with multiple senders/receivers; 

�x data encryption and safety; 

�x cost per equivalent amount of transmitted information, and 

�x overall system costs, that is purchase and cost of telecommunications traffic.(100) 

 

The financial costs relating to both the purchase of equipment and ongoing telecommunications fees 

must be considered when selecting infrastructure for telepharmacy. The success or failure of a 

telepharmacy system can largely depend on the correct selection of technologies that are appropriate to 

the specific requirements of the application.(101) For example, a telepharmacy project may be 

established on the assumption that all types of information will be required to be transmitted across a 

link. This may lead to disproportionately high set-up and running costs, which may not be justified by 

use of the system. The following sections will consider the various equipment and peripherals 

available, with reference to their telepharmacy application and cost.  
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3.4.2 Audio  

  

Voice transmitted by telephone or radio is the most common and widely accepted technology used to 

facilitate communication.(102) The wide availability and low cost of the telephone lends itself to 

extensive use in today’s health care system. The telephone has changed from a dial-and-talk 

instrument to a universal multimedia access tool.(103) Computer-linked telephones using Voice over 

Internet Protocol (VoIP) can perform with most of the functionality of the standard telephone at 

substantially lower cost. The public telephone system commonly connects the telephone via copper 

wire. Voice communication can also be conducted via HF radio, VHF or UHF radio. However, fibre 

optic cable, microwave circuits or satellite generally connect major centres.  

 

3.4.3 The facsimile  

 

The facsimile machine operates across the ordinary public telephone system and is inexpensive to 

purchase. The first facsimile machines became available in 1962. The wider availability of facsimile 

machines in the 1990s greatly aided communication through the ability to send an exact copy of any 

written communication.(104) The facsimile machine has contributed to communication in health care by 

its ability to send a copy of any written communication, anywhere in the world. The facsimile is a 

relatively secure mode of communication as it uses the standard public telephone system network for 

transmitting information. The public telephone system is a ‘point-to-point’ network service which 

minimizes the ability of a third party to intercept the data en route. In addition to this, cryptographic 

methods can be employed to scramble messages. Under current legislation, pharmacists are not 

allowed to dispense against a copied, faxed or emailed prescription. 

 

3.4.4 Videophones  

  

Videophones have an advantage over the conventional telephone in that they enable real time video as 

well as standard telephony. They are a relatively cheap, stand-alone product designed to be similar to 

use to a standard telephone. Videophones communicate over the low-speed public telephone system 

network and generally produce a low quality image at quarter Common Intermediate Format (CIF) 

resolution (176 pixels by 144 lines) at 8-15 frames/s.(99) Telepharmacy studies conducted in Australia 

using videophones have not been particularly successful, although there are some encouraging 
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developments in other fields.(75),(105) A Brisbane based study describing the positive use of video 

phones to support paediatric palliative care has shown promising results.(106) However, the availability 

of new third generation (3G, also called Next G™ by Telstra) mobile telephone networks will place 

the capability to conduct personal videoconferences in the hands of the general population. The 

availability of these networks in rural and remote areas is still likely to be an issue, however, the 

coverage should be far wider than ADSL broadband because the 3G network will replace the current 

CDMA network. It is expected that 3G networks will initially be introduced with speeds of 500-1100 

kbits/sec, well suited to video conferencing applications.(107) 

 

3.4.5 The personal computer   

  

The most versatile low-cost piece of equipment to facilitate telepharmacy transactions is the personal 

computer (PC). The PC can send many types of telepharmacy information such as text, audio, still 

images, video and telemetry, through the use of peripheral devices. For example a low cost Web 

Internet camera (webcam) and microphone can add videoconferencing to a personal computer. A 

telepharmacy video consultation, in its simplest form, can take place, using a PC equipped with 

webcam and microphone. Additional devices such as digital cameras, bar code scanners and printers 

can also be attached.   

 

Figure 6: Example of peripheral devices for the personal computer. 

A1: headset microphone ; A2: a telephone style handset for use with a PC; 

A3: a conference style microphone 
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Figure 7: D. Example of bar code reader. 

 

 

Figure 8: C. Web camera example (Logitech Quickcam Sphere) 
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Figure 9: D. Data (image) acquisition device on stand 

The installation of a bar code reader can be one of the simplest methods of increasing quality 

assurance in a telemedicine application that requires verification of the product. A report by Oren et al. 

in 2003 identified seven controlled studies on bar code implementation.(108) After bar code 

implementation, error rates decreased from 1 per cent to 0.2 per cent and one study identified a 

significant reduction in medication errors associated to bar code reading compared to keyboard 

entry.(108) 

 

PC Software can be tailor-made to suit the requirements of the specific application. For example, 

software can be designed to enable text-only applications, applications with still pictures or 

applications with full videoconferencing functionality. The versatility of the software also enables the 

development of other features such as imaging equipment to assist in the telepharmacy consultation. 

Many standard low-cost video conferencing applications are available such as Microsoft NetMeeting 

and Apple Computer’s iChat. The major consideration in using standard web based video 

conferencing software is the theoretical possibility of hacking into the video stream and thereby 

gaining access to private information. At present, of the common programmes available, only Apple 

computer’s iChat has the ability to encrypt the video conference. 
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Four telepharmacy transactions that can be easily conducted on the personal computer will be 

considered: electronic mail, store-and-forward telepharmacy and videoconferencing.  

3.4.5.1 Electronic mail (eMail) and Instant Messaging 

  

eMail, similar to the facsimile machine, enables the transmission of information across large distances 

with the added ability of being able to attach files such as images. With the growth of the Internet 

during the 1990s, eMail was rapidly adopted in healthcare applications. In many telemedicine 

applications eMail has been successfully employed across a diverse variety of specialties. However, 

under current legislation pharmacists are not allowed to dispense against an emailed prescription in 

Australia. Instant messaging differs from eMail in that it is an always on facility. As long as the user is 

signed into the instant messaging service text and files can be exchanged. Examples of commercial 

instant messaging services are Microsoft Messenger and iChat. Instant messaging can also be set up 

securely via a virtual private network (VPN). 

3.4.5.2 Store-and-forward  

  

Store-and-forward is an asynchronous technique where information is first acquired and stored on the 

local computer before it is transmitted to the receiving site. There are two main benefits of this 

method; firstly, the person recording the information and the person receiving it do not need to be 

viewing it at the same time and the information can be reviewed later at the convenience of the 

receiving party. Because the data are not sent immediately data compression techniques can be used. 

Data compression is a method that reduces the size of a file, enabling less time to transfer the file and 

therefore resulting in reduced data transmission costs. Store-and-forward techniques, while very 

popular in the areas of radiology(103), cardiology(109) dermatology(82) and pathology(110) have also 

become popular in many other areas of telemedicine.  

 

An example of store-and-forward technology in telepharmacy is where a technician at a remote site 

creates an image of both the label generated at the central pharmacy and the label of the prepackaged 

medication that was retrieved from the storage container for inspection by the central pharmacist. By 

means of store-and-forward technology, both images can be transmitted along the network and 

maintained in the central pharmacy’s database.(111)  
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3.4.5.3 Videoconferencing  

  

Videoconferencing is a dual/multiple audio-visual connection that can be employed for all kinds of 

meetings that requires visualization in addition to the transmission of sound. The participants are 

geographically separated, but they can still hear and see each other and is particularly useful in health 

care situations where face-to-face interaction is required. Videoconferences can be conducted between 

two or more locations. Multiple participant videoconferences (MCU) are often organized by third 

party providers.(112) The substantially lower cost of PC based videoconferencing over 

videoconferencing units has led to its increased popularity for telemedical consultations.  

 

Videoconferencing software such as Microsoft’s Netmeeting product and Apple Computer’s iChat 

enable any PC with a connection to the Internet, a low-cost Web camera (less than AU $200) and a 

microphone (less than AU $100) to conduct a videoconference to virtually anywhere in the world. 

Whilst videoconferencing via a PC may be cost effective and simple to acquire, it is technically more 

difficult to set up and operate than commercial videoconferencing units. For some PC applications 

(typically Microsoft based web chat software), a more detailed knowledge of software systems and 

telecommunications is required and therefore such factors must be considered when purchasing 

telepharmacy equipment. It is also necessary to consider security and confidentiality issues when using 

Internet based videoconferencing, as many PC videoconferencing software packages do not support 

data encryption.(113) The exception to this is Apple Computer’s iChat software which has inbuilt 

encryption for use over the Internet, although this then limits the participants to using the Apple 

Computer servers. However, PC based videoconferencing has been used extensively to provide 

telepharmacy services.(103) The North Dakota,(114) Texas(111) and Washington state(115) projects in the 

United States (described later) used either PC based videoconferencing or commercial 

videoconferencing facilities. 

 

Commercial videoconferencing equipment is generally installed in a studio or dedicated office, and in 

the past was expensive, and quite complicated to operate. The wide acceptance of videoconferencing 

technology and development of new teleconferencing units has resulted in considerably less expensive 

and easy to use options. Commercial teleconferencing units can be purchased for less than AUD 

10,000.(116)  
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The following provides an example of a commercial set top videoconferencing unit. This unit connects 

to a standard LCD television to enable videoconferencing. (116) 

 

Figure 10: Example of a set top videoconferencing unit (PolyCom Corp) 

 

Videoconferencing units consist of three basic components: a screen, communication equipment 

(camera, microphone and speakers) and a video software codec. Codecs compress and decompress 

data. The word codec is a shortening of the term Compressor/Decompressor. Compressing a data 

stream or a file reduces its data rate. It reduces the bandwidth required for transmission or 

broadcasting and the amount of space required for storage. Before the data can be used, though, it has 

to be decompressed. Both phases of a codec's work can be carried out in hardware, in software or a 

combination of both. IP based videoconferencing has emerged as a common communications interface 

and standard provided by manufacturers in their traditional Integrated Services Digital Network 

(ISDN) based systems. Business, government and military organizations still predominantly use H.320 

and ISDN for videoconferencing. Due to the popularity and relative low cost of the Internet, and 

broadband in particular, there has been a strong growth and use of H.323 protocol. This protocol has 

the advantage that it is accessible to anyone with a high speed Internet connection, such as Digital 

Subscriber Line (DSL).  

 

Although hardware videoconferencing units are more expensive than PC based videoconferencing 

systems, they are also more appropriate for room-based videoconferencing when many participants are 

involved. The units may also include peripheral devices such as document cameras, or other data 

acquisition devices. 
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Generally ISDN is still the communications network of choice for commercial videoconferencing 

units. However with the introduction of DSL Internet protocol (IP) based systems, DSL has become 

more popular due to the wide distribution and low-cost of Internet communications. Dedicated 

videoconferencing units are considered more secure than PC based videoconferencing due to the use 

of ISDN and other ‘point-to-point’ communication methods.  

 

Table 4: International Telecommunication Union (ITU) Protocols(102) 

Protocol Description 

H.320 The standard for public switched telephone networks (PSTN) 

or VTC over integrated services digital networks (ISDN) 

basic rate interface (BRI) or primary rate interface (PRI). 

H.320 is also used on dedicated networks such as T1 and 

satellite-based networks. Used by Microsoft NetMeeting. 

H324 The standard for transmission over Plain Old Telephone 

System  (POTS), or audio telephony networks. Poorer 

quality pictures because of restricted bandwidth.  

H.323 The standard for video over Internet Protocol (IP). This same 

standard also applies to voice over IP (VoIP). 

T.120 A family of protocols which allow computer supported 

cooperative working in conjunction with videoconferencing. 

H.264, MPEG-4 Part 10 A digital video codec standard which is noted for achieving 

very high data compression. It was written by the ITU-T 

Video Coding Experts Group (VCEG) together with the 

ISO/IEC Moving Picture Experts Group (MPEG) as the 

product of a collective partnership effort known as the Joint 

Video Team (JVT). Used by Apple for iChat. 

 

3.4.5.4 Communications infrastructure  

  

With all telepharmacy systems, a telecommunications service is required to transmit data from one 

point to another. There are two basic communication services: dial-up (dial-on-demand) or dedicated 

connections. Dial-up services include the public telephone system, Integrated Services Digital 

Network (ISDN), cellular telephone services and some satellite connections. Dial-up services require 

the users to initiate a process in order to use the service, as opposed to dedicated connections where a 

permanent connection exists between respective locations. Dedicated communications included 
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services such as DSL, cable Internet services, microwave links and satellite.(99) Asynchronous Digital 

Subscriber Line (ADSL) is a variation of DSL, where the upload and download speeds differ. 

  

Some of the factors that must be considered when choosing a transmission channel include the type of 

information to be transmitted; text, audio, still images or video, the required access and flexibility of 

the connection, the reliability of the service, the speed at which data must be transmitted (bandwidth) 

and the telecommunication costs.  

 

Table 5: Summary of the available bandwidth of various types of communication networks. 

Available Bandwidth 

 Cable ADSL Wireless Satellite 

Speed Speeds for Cable Standard 

are up to 8Mbps/256kbps 

and speeds for Cable 

Extreme are up 

to 17Mbps/128kbps 

Speeds range from 

256/64kbps to 

1500/256kbps 

Speeds range from 256/64kbps 

to 512/64kbps 

Speeds range from 

256kbps/dial-up to 

800/128kbps 

How 

does it 

work? 

Uses a cable modem 

connected to the Telstra / 

Foxtel cable 

Uses an ADSL 

modem connected 

to a phone line but 

doesn't tie it up 

Uses a wireless modem that 

connects to the Wireless 

Broadband (1xEV-DO) 

network, or a wireless mobile 

card, inserted into a laptop, that 

connects to the Wireless 

Broadband and Telstra CDMA 

1x networks 

Uses satellite for all 

downloads and dial-up (1-

Way Satellite), ISDN 

(Broadband Regional 

Connect) or satellite (2-

Way Satellite) for uploads 

     

http://my.bigpond.com/internetplans/broadband/pricing/   Accessed 5th July 2006 

 

Peterson and Anderson(117) noted that both the pharmacy computer data and the video conferencing 

signal can be transmitted over the Internet using DSL lines at 512 K bandwidth. Unfortunately, 

because ADSL typically operates with different upload and download speeds, the quality of service 

cannot always be guaranteed and there is no way to know in advance whether the transmission will be 

acceptable or not. Peterson and Anderson also stated that, on occasion, when the service has been 

disrupted between sites preventing the pharmacist from using the video conferencing system, the 

pharmacist must resort to calling the remote site and conducting the patient consultation by telephone. 
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3.5 Telepharmacy: an enabling technology 

 

Telepharmacy represents a unique and innovative way to deliver pharmacy services to rural areas 

incorporating all the safe practices offered by the traditional mode of delivery. Potential benefits to the 

rural communities include restoring access to health care, pharmacy services and pharmacists, and 

improving the chances of recruiting or retaining pharmacists in rural communities, as well as 

providing new clinical training sites for pharmacy students for teaching them how to deliver pharmacy 

services to rural communities in a unique way.(114) 

 

3.5.1 Telepharmacy models 

 

There are a number of telepharmacy initiatives already in full operation in the United States, using a 

variety of models. In North Dakota,(114) the telepharmacy sites are full-service pharmacies that have 

complete drug inventories including over-the-counter and prescription drugs, health and beauty aids, 

as well as other up-front general merchandise. The telepharmacy sites provide the same services as 

traditional pharmacies including filling prescriptions and performing both medication reviews and 

patient counselling. The telepharmacy sites satisfy North Dakota Board of Pharmacy regulations for 

pharmacy practice in the state. The processes used for filling a prescription at the remote sites are the 

same as traditional pharmacy services except that the pharmacist, technician, and patient are not 

present at the same site. Telepharmacy uses state-of-the-art technology allowing a licensed pharmacist 

at a central location to supervise a pharmacy technician in the dispensing of pharmaceuticals at a 

remote site through audio and video computer links. 
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Figure 11: North Dakota Telepharmacy Flow Chart 

 

Pharmacies are allowed to use pharmacy technicians to assist in the process of filling prescriptions as 

long as they are directly supervised by a licensed pharmacist. North Dakota pharmacists felt there was 

no reason that this supervision could not occur at a distance using modern technology links. They took 
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action on this premise, resulting in North Dakota being one of the first states to pass administrative 

rules that allow pharmacies to operate in certain remote areas without requiring a pharmacist to be 

present. The North Dakota State Board of Pharmacy has established “Telepharmacy Rules” to define 

guidelines for practitioners on how telepharmacy can be safely practiced.(5) In this model, a patient 

takes their prescription to the remote pharmacy site and gives it to the registered pharmacy technician, 

who prepares the prescription for dispensing by the pharmacist. The pharmacist reviews the patient's 

medication profile for drug interactions and other potential problems before examining digital pictures 

of the completed prescription for accuracy via videoconferencing equipment. Once the pharmacist has 

approved the prepared prescription, the pharmacy technician brings the patient to a private 

consultation room for counselling by the pharmacist on the proper use of their medication. Patient 

education counselling is required by the North Dakota Board of Pharmacy for all patients receiving 

telepharmacy services and also takes place via videoconferencing. Patient confidentiality is assured 

throughout the processing of their prescription. The pharmacist is ultimately responsible for proper 

preparing and dispensing of medications. 

 

Washington State(115) has a rule allowing remote dispensing devices. In this model the remote 

medication dispensing and patient-education process involves several steps. From the remote clinics 

the prescription is electronically transmitted to the base pharmacy. The pharmacist at the base site 

processes the prescription and, once satisfied with the data, transmits an electronic command to the 

remote site, readying the remote automatic dispensing (ADDS) machine to release the specific 

medication and print the label. An authorised person at the remote site (pharmacy technician or 

provider) logs into the system and then instructs the ADDS cabinet to dispense the medication and 

scan the bar code. The package bar code is verified and a label is printed. The label’s bar code is also 

scanned and the label is attached to the package. Visual verification of the medication and label and 

counselling of the patient is accomplished via a two-way videoconferencing system. The pharmacy 

technician escorts the patient to the counselling room containing the communication equipment. At 

remote sites, where physicians or nurse practitioners dispense the medication, label verification and 

counselling are performed locally by that individual or via the two-way videoconferencing system by 

the pharmacist. In these situations, the decision to have the pharmacist counsel the patient is generally 

at the discretion of the physicians or nurse practitioners.(115) 
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Medication bar 

code scanned, if 

correct, label 

prints. Label bar 

code scanned 

Prescription sent 

from remote clinic 

to base pharmacy 

Pharmacist enters order. Label generated for review 

with hard copy at base site

Label queue 

transmitted to remote 

site 

Queue appears on 

remote ADDS screen 

Authorised person at 

remote site enters user 

ID 

Authorised person 

clicks the queue, and 

medication drops from 

ADDS 

Remote site personnel 

connect via two-way 

videoconferencing to 

base pharmacy for 

prescription 

verification and patient 

counselling 

Pharmacist visually 

verifies that label has 

correct directions, 

tamperproof seal is not 

broken, and label is on 

correct bottle 

Patient receives 

pharmacist counselling 

via two-way 

videoconference 

Figure 12: Washington State Telepharmacy - Clifton et al. - Provision of pharmacy services to 

underserved populations via remote dispensing and two-way videoconferencing.(115) 
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Other states in the USA have adopted their own models. Nebraska has a dispensing model that 

delegates prescription processing to non-pharmacist healthcare professionals.(114) Arizona has 

approved off-site verification of prescriptions, and in other states, such as Minnesota and Iowa, 

telepharmacy requests are approved on a case-by-case basis. Pilot projects are also under way in other 

parts of the USA. The Texas Tech University Health Sciences Center(111) is conducting a telepharmacy 

pilot program providing pharmacy services to the western portion of the state. Since conducting its 

first telepharmacy consult in September 2002 from Turkey, Texas, by July 2003 there had been more 

than 390 prescriptions filled in Turkey using the telepharmacy system. The availability of this 

technology has enhanced the community's timely access to pharmacy services. Prior to telepharmacy, 

residents had to travel an hour each way to fill prescriptions. In addition to bringing pharmacy services 

to the community Texas Tech University Health Sciences Center (TTUHSC) School of Pharmacy uses 

the system as a training tool for its students.(118) 

 

Alaska is conducting a demonstration project that uses remote drug dispensing machines to provide 

medications to patients in nine rural areas and helps health care workers better track inventory. 

Participating rural clinics fax prescriptions to the Alaska Native Medical Center (ANMC) in 

Anchorage, where a pharmacist sends a command via computer to secure drug dispensing machines at 

the clinics. The system uses bar codes to track which drugs are dispensed, allowing ANMC to monitor 

who takes what drug and when. The bar coding technology is also claimed to reduce the chance of 

prescription errors and drug interactions. Each dispensing machine’s contents differ.(114) 

 

A study by Keeys et al. described a night time telepharmacy service at Sibley Memorial Hospital in 

Washington D.C. which commenced in 2001.(119) The services provided included prospective review 

of medication orders by a pharmacist, drug information and clinical pharmacy consultations under 

contract. Feedback by hospital staff was mostly favourable and nursing leaders exhibited strong and 

consistent support for the service. The chief nursing officer noted that prior to the telepharmacy 

service, night nursing supervisors were expected to provide medication order review and drug 

information services that would otherwise be performed by pharmacists. Nurses and physicians called 

the telepharmacy service for drug information questions or to obtain clinical pharmacy consultations. 
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supervise the sale of medicines and dispensing of prescriptions from a remote site.(120) This system has 

raised some important issues that are particularly relevant to the Australian situation, since Australia 

essentially follows the UK in the implementation of pharmacy rules and regulations. The Medicines 

Act in the UK requires that pharmacy or prescription-only medicines can only be sold or supplied 

under the supervision of a pharmacist. In the UK the Medicines Act does not specifically state that the 

rural and remote areas of Australia. 



 

pharmacist has to be physically present in the pharmacy to do this. However, the Medicines Act does 

require that a pharmacy is under the personal control of a pharmacist when it comes to the sale of 

medicines. This requirement for personal control is completely separate from that for supervision of 

the sale and supply of medicines other than general sale list medicines. In spite of this, the Royal 

Pharmaceutical Society has given the system some cautious support.  

 

The situation in Australia still requires clarification and none of the State or Territory Pharmacy 

Boards has taken the step of directly addressing distance dispensing under telepharmacy. The 

following statement by the Pharmaceutical Society (PSA) is essentially silent on the issue of 

telepharmacy:(121) 

 

“PSA recognises that distance dispensing is the only practicable alternative where a 

person does not have access to pharmacy services via reasonable means (e.g. living in a 

remote or isolated area, or unable to visit a pharmacy through indisposition). 

Prescriptions dispensed in this manner must comply with all relevant legislation and 

procedures endorsed by State Pharmacy Boards. Pharmacists have an obligation to do all 

that is reasonably necessary to make contact by telephone or other means with the client, 

to counsel and offer information. The consistently high standard and quality of care that 

pharmacists would normally be expected to deliver must not be compromised”. 
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3.5.2 Telepharmacy in Australia 

 

As mentioned in the introduction, Australia’s involvement with remote dispensing dates back to the 

1940s. In 1942 the Royal Flying Doctor Service (RFDS) introduced a remote outpost medical chest. A 

variation of this medical chest is still in use with approximately 50 drugs (including narcotic pain 

relievers and antibiotics) included. The grey-enamelled chests contain five closely packed trays 

containing eighty-five items plus a St John's First Aid manual and a simple anatomical chart.(122)  

 

 

Figure 13: RFDS Medical Chest (1) 

 

Figure 14: RFDS Medical Chest (2) 
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The anatomical chart enables a caller to describe the location of a pain or injury, while the doctor 

refers to a copy of the same chart as he listens to the symptoms. The contents of the chest, including 

bandages and dressings of various types and sizes, hypodermic syringes, a scalpel, dressing scissors, a 

kidney dish and a catheter, have been chosen to cover the greatest possible number of ailments and 

injuries with the smallest of items. The contents are under regular review by the RFDS Federal 

Medical Committee and there have been frequent changes over the years. A numbering system was 

adopted to prevent mistakes. All the drugs, ointments, powders and other medicaments are numbered, 

and the rate of change may be judged by numerous breaks in the sequence of numbers. They begin at 

5a and then jump to 8,10,15a, 18, and so on up to 107. Whenever an item was dropped from the chests 

its number was eliminated to avoid confusion. A large clearly-printed chart lists each item by number 

and then by the tray in which it reposes: A, B, C, D, or Bottom. Articles such as bandages and 

instruments are named and not numbered. There are approximately 1,300 RFDS medical chests in 

remote outposts in Australia, including 750 in Queensland.e In an emergency, the outpost personnel 

contact the RFDS and then RFDS medical staff will inform the authorised remote outpost personnel, 

by telephone or HF radio, which drugs to remove from the chest (using a code number) and how to 

appropriately administer the drug to the patient.(79)  

 

There have been several telepharmacy studies conducted in Australia. An evaluation was undertaken 

in 2002 to assess the effectiveness of a pilot videophone service in Victoria between a private 

pharmacy practice in Bairnsdale and a registered pharmacy depot in Omeo. This pilot project was 

undertaken by the Pharmaceutical Society of Australia with the assistance of the Monash University 

School of Rural Health, from a grant provided by the Victorian Department of Human Services.(105) 

The overall finding of the evaluation was that the project was successful in demonstrating that 

pharmacy advice and consultations can be delivered effectively by videophone.  

 

A second study, carried out by Nissen and Tett in Queensland, was less successful. In this study, 

videophones were again used as a communication tool. Significant technical and logistics difficulties 

were encountered, but despite these, the pharmacists and other health professionals taking part in the 

study all felt that telepharmacy had a potential role in activities such as case conferencing, patient 

counselling, support for new graduates working in rural locations, providing recommendations on 

over-the-counter medication and distance dispensing.(75) 

 

These conclusions were further confirmed by a survey of pharmacists on telepharmacy conducted by 

Wai Yan Lee in 2005 (see Chapter 4).(123) The community pharmacists servicing rural and remote 

                                                      
e Personal communication, Sally Mitchell, RFDS Cairns, July 2006. 
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areas around Australia were generally in favour of using telepharmacy to improve the delivery of 

healthcare, patient counselling, medication reviews and allowing pharmacies to function as hub sites 

to service surrounding outlying communities without access to physical pharmacies. Most of the 

respondents openly expressed their views about telepharmacy. In particular, the group of respondents 

who serviced rural and remote zones, where there is no access to physical pharmacies, were generally 

enthusiastic about the prospect of providing pharmaceutical care to remote localities using 

telepharmacy.  

 

Legitimate issues and concerns were raised about this new approach to pharmacy practice. These 

included the need for proper regulations and legislation, technology limitations and the costs of 

implementing and maintaining the system. Other concerns were the time taken for a telepharmacy 

event, location issues and education and training for pharmacists and other healthcare personnel taking 

part in telepharmacy activities.  

 

These concerns are not unique to telepharmacy and in other professions, such as physiotherapy, 

similar concerns have been raised. However, there have also been some considerable successes. An 

example of one of these successes was a prospective randomised controlled trial conducted by 

Russell(99) in Queensland to assess the treatment efficacy of a physiotherapy telemedicine system. The 

research model chosen for this study was the rehabilitation of 65 subjects who had undergone total 

knee replacement surgery. Randomised assigned participants, in either a traditional face-to-face 

therapy group or a telemedicine rehabilitation group, received treatment over a six-week period. The 

results of this study demonstrated that the rehabilitation outcomes produced via the telemedicine 

system were similar to those achieved in the traditional manner. The telemedicine therapy was found 

to produce greater improvements in a number of functional outcome measurements and a high level of 

satisfaction was expressed by participants who received treatment via the telemedicine method. 

 

3.5.2.1 The Importance of Pharmacist Involvement 

 

In Lee’s 2005 survey a little over 50 per cent of pharmacists currently servicing remote areas indicated 

that they were interested in using telepharmacy to conduct Home Medication Reviews (HMRs) for 

rural and remote communities. Since HMRs are a key priority in the Fourth Pharmacy Agreement, this 

has the potential to provide a significant and important service to rural and remote communities, which 

would normally require such reviews to be conducted by visiting pharmacists (see flow diagram 

below).  
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Figure 15: Possible Telepharmacy applications: Medication Reviews via video-link 

 

Whatever model of telepharmacy is implemented it is important that it includes and retains the active 

role of the pharmacist in the delivery of pharmacy services to achieve the highest quality of care for 

rural communities and for the protection, safety, and welfare of the public related to the use of 

pharmaceuticals.(114) Pharmacist involvement is essential for patient counselling and medication 

reviews. Exclusion of the pharmacist could potentially increase risks to the patient, leading to a higher 

incidence of medication errors, adverse events, excessive drug costs, and uncontrolled disease. 

Examples of models that often exclude pharmacists, particularly in providing patient counselling, 

include Internet pharmacies and models that delegate the pharmacist’s duties to other health 

professionals such as nurses and healthcare workers. Such models are commonly found in rural and 

remote Australia at present.  

 

A wide range of telepharmacy equipment now exists and this equipment is in daily use in countries 

such as the USA. Communication links have improved to a level where it is feasible to conduct remote 

pharmacy operations.  
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Table 6: Examples of Rural Dispensing Models 

United States Rural Telepharmacy Model Examples 

Washington State North Dakota 

Australian Rural
Clinic Model 

(no local pharmacist) 

Dispensing 
Stages 

Prescription 
Electronically sent to 

pharmacist from the rural 
clinic by Technician 

Prescription from rural  
pharmacy viewed by  

pharmacist via document 
camera or telefax 

 

Prescription read by  
nurse or healthcare worker 
(HCW) and stored locally 

Pharmacist enters details 
into dispensary system 
from electronic copy of 

prescription 
 

Technician enters details 
into dispensary system. 
Pharmacist verifies entry 

via dispensary system 
 

Nurse or HCW enters  
details into dispensary 
system or completes 

manual record 
 

 
 Prescription  

Entry and  
Verification 
 

Dispensing 
Process 

Technician activates 
automatic dispensing 
system to dispense 

the prescription 
 

Technician prepares the 
prescription for 

dispensing by the 
pharmacist under the 

pharmacist’s 
supervision via video 

link 

Nurse or HCW 
 dispenses the 

prescription 
 

Dispensing 
Verification 

Product bar code is 
read and the dispensed 

product is verified by 
the pharmacist via  

video link 

The dispensed 
product is verified by 
the pharmacist via  
document camera 

The prescriber verifies 
the dispensed product 
(various procedures) 

Patient  
Counselling 

Patient Counselling is 
conducted by the  

pharmacist via video link 
 as required 

Patient Counselling by  
the pharmacist via  

video link as required.  
This is when dispensing 

is deemed to have  
occurred 

Patient Counselling is 
conducted by pharmacist 

via telephone or by  
prescriber, nurse or  
HCW as required 
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3.5.3 Pharmacy Automation 

 

Information technology is employed in a number of applications in pharmacy practice. These 

applications range from dispensing software solutions to full automation systems. 

3.5.3.1 Dispensing software 

 

Computerised dispensing systems are now universally employed throughout Australian pharmacies. 

These systems maintain a database of patients. On entry of prescription details the system checks for 

dispensing errors, potential drug interactions and prepares labels according to current regulations. 

Most dispensing systems also maintain a database on current consumer medication information and 

allow the pharmacist to print out a patient leaflet as necessary. Based upon a national survey of 

pharmacists in 2005 WiniFRED seemed to be the most widely used dispensing system with 34.1% 

respondents using it; other dispensing systems, which were still being commonly used, include Locke 

(19.5%), Amfac (15.2%), Aquarius/Simple (12.0%) and MINFOS (8.5%).(123) With the exception of 

Locke, these systems are integrated into the online PBS claiming system and allow pharmacies to 

submit a claim to Medicare Australia each time a PBS/RPBS medicine is dispensed.(124) 

3.5.3.2 Dispensing equipment  

 

The invention and production of automated dispensing machines in the United States in the 1980’s 

brought hopes of reduced rates of medication errors, increased efficiency for pharmacy and nursing 

staff, ready availability of medications where they are most often used (the nursing unit or inpatient 

ward), and improved pharmacy inventory and billing functions.(125) 

 

3.5.3.3 Features of Automatic Dispensing Machines 

 

Automated dispensing machines are drug storage devices or cabinets that electronically dispense 

medications in a controlled fashion and track medication use. The machine’s principal advantage lies 

in permitting technicians and nurses to obtain medications for patients at the point of use. Most 

systems include security measures that require user identification and passwords. In hospital settings, 

internal electronic devices track nurses accessing the system, track the patients for whom medications 

are administered, and provide usage data to the hospital's financial office for the patients' bills. Re-
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stocking of these automated dispensing systems can be by centralised or decentralised pharmacies, or 

in some case, by authorised contractors. In a hospital setting, centralised pharmacies prepare and 

distribute medications from a central location; decentralised pharmacies reside on nursing units or 

wards, with a single decentralized pharmacy often serving several units or wards and usually receiving 

their medication stock and supplies from the hospital's central pharmacy. More advanced systems 

provide additional information support aimed at enhancing patient safety through integration into other 

external systems, databases, and the Internet. Some models use machine-readable code for medication 

dispensing and administration. There are three distinct groups of automated dispensers available: 

 

�x Unit dose repacking systems for inpatient and outpatient dispensing, the latter being 

used by some specialist units (e.g., psychiatry) to promote compliance; 

�x Ward-based automated dispensers which can have a dual role of giving a high degree of 

security as well as aiming to reduce the risks of medication administration errors; 

�x Pharmacy-based original pack dispensers, some of which are also used for ward stock 

box picking.(126)  

 

In all of the automated systems, the stock database and mechanical movements are governed by 

software which normally sits on a separate, dedicated computer. The stock levels of the system 

database can be interrogated to determine the presence and quantity of items stocked and the stock 

location points. The pharmacy’s inventory control system is usually connected to the automated 

dispensing system through an interface that allows the pharmacist to control the dispensing process. 

Once a product is selected, packs are usually transferred to the requesting station by some sort of 

transport system. Depending on the layout of the pharmacy involved, a combination of mechanised 

conveyors and gravity feed chutes may be used. Conveyors may include “dropoff” arms, which direct 

travelling packs to a particular delivery chute. Software controlling the conveyors may reside on the 

same PC as the main system or be managed separately.(126) In the United States a number of these type 

of units have been adapted for remote operations.(115) 

 

Freeborn commented in the British Hospital Pharmacist Journal in 2000, that the role of 

comprehensive “near patient” pharmacy service will eventually need some help from new 

technologies such as automated dispensing in order for this role to be successful.(127) Automated 

dispensing devices have become increasingly common in hospitals in the United States to either 

supplement or replace unit-dose distribution systems in an attempt to improve medication availability, 

increase the efficiency of drug dispensing and billing, and reduce errors.(125) A national survey of drug 

dispensing and administration practices indicated that 38 per cent of responding hospitals used 
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automated medication dispensing units and 8.2 per cent used machine-readable coding with 

dispensing.(128) Approximately seventy five per cent of respondents stated that their pharmacy was 

centralised and of these centralised pharmacies, 77 per cent were not automated. Hospitals that did 

have automated centralised pharmacies reported that greater than 50 per cent of their inpatient doses 

were dispensed via automated systems. Half of all responding hospitals used a decentralised 

medication storage system. One-third of hospitals with automated storage and dispensing systems 

were linked to the pharmacy computer. Importantly, about half of the surveyed hospitals reported drug 

distributions that bypassed the pharmacy including floor stock, borrowing patients’ medications, and 

hidden drug supplies. Telepharmacy is spreading in community settings in the USA and it has been 

noted that few states in the USA prohibit the practice of pharmacy with data, voice and video links and 

many pharmacy boards see technology as a powerful boost.(129, 130) 

 

Experience at the Wirral Hospital Trust in the United Kingdom, indicates that the introduction of 

automated dispensing equipment reduced dispensing error rates from 15.7 to 7.7 per 100,000 items 

dispensed.(131) Fitzpatrick further commented in an article in the Hospital Pharmacist that staff time 

released from dispensing due to the introduction of automation can then be used to deliver more 

patient-centred activities.(132) A 2005 report in Hospital Pharmacy indicated that automation will shape 

the future of hospital pharmacy and there are now more than 50 hospitals in the UK with automated 

dispensing systems and a further 30 are planning to implement automated systems in the near 

future.(133) 

 

In Australia, the few hospitals that use automation employ a combination of unit dose and original 

pack dispensing. An evaluation of automated drug distribution system in an Australian teaching 

hospital by Martin et al. identified the potential benefits to pharmacists of using such equipment, 

amongst others, as the ability to make use of pharmacy technicians rather than pharmacists, thus 

allowing pharmacists to spend more time in clinical involvement and review of medication.(134, 135) 

 

Information supplied by the suppliers of the Pyxis® range of equipmentf indicated that there were only 

seven hospital sites using Pyxis® automated equipment in Australia. These sites have 91 Med Units 

installed and 66 supply units. The only rural location to have these units installed is Townsville 

General Hospital with 27 units, including 13 main ward units.  

 

There is little information listing automated dispensing units installed in commercial use in 

community pharmacy in Australia, although several suppliers of automated dispensing equipment 

                                                      
f Email communication, 7th April 2004, S. Feeley, Pyxis Corp  
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have website presences or agents listed in Australia. The Business Review Weekly (BRW) reported a 

trial using a prototype machine in Victoria in 2006.(136) This article also reported that the Pharmacy 

Guild believed that “pharmacists are opposed to the concept of dispensing medicine by machine”. 

Chapters 4 and 6 further discuss the opinions of pharmacists on automation and telepharmacy.  

 

A by-product benefit of telepharmacy is its application in education and training. An innovative 

training model has been reported for the training of pharmacy students in telepharmacy in Texas USA. 

The reasons for implementing this model are stated as follows: 

 

�x To establish a pharmacy model utilizing technology in rural areas that would demonstrate that 

distance need not impair the pharmacist’s ability to deliver pharmaceutical care and products; 

such a model that demonstrates implementing pharmaceutical care in rural areas through 

telecommunications technology would be appealing to a pharmacy student as a clerkship 

training site.  

�x To prepare pharmacy students for expanded roles in community pharmacy practice 

implementing concepts of remote dispensing.  

�x To highlight business aspects of a functioning telepharmacy system between an independent 

pharmacy and a rural health clinic. 

�x To clarify the acceptability of remote faculty supervision to accrediting bodies and regulatory 

compliance agencies.(137) 

3.6 Chapter summary   

  

Telepharmacy is the use of various technologies to deliver a range of pharmacy services over distance. 

Among its many applications is the ability to deliver pharmacy services to isolated and remote 

patients, reduce professional isolation, assist in the delivery of education resources, decrease 

unnecessary referrals and establish pharmacy networks that enhance the quality of pharmaceutical 

services to rural and remote areas.  

  

Despite the long history of remote access to medical aid in Australia, dating back to the 1940s with the 

introduction of the outpost medical chests by the RFDS, there has been little uptake of more advanced 

telepharmacy applications. Where telepharmacy applications are used, such as the RFDS medicine 

chest, this typically does not involve pharmacists in rural and remote areas in Australia.  
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The Pharmacy Boards of the States and Territories have restrictive rules which preclude the practice of 

pharmacy without the physical presence of a pharmacist. The result of these rules is that pharmacy 

services in many rural and remote areas of Australia have been delegated to healthcare personnel such 

as nurses and healthcare workers.  

 

Over the past few decades, hospitals in the US and continental Europe have migrated towards unit 

dose dispensing and automation has become an integral part of this form of supply. In contrast, 

hospitals in the UK have opted for original pack dispensing, a system that requires a different type of 

machine.(126) In Australia, the few hospitals that use automation employ a combination of unit dose and 

original pack dispensing.  

 

In a comment to the Journal of Pharmacy Practice and Research in 2005, Bohr stated that “pharmacists 

should play a greater and more assertive role in health information technology by becoming the 

champions of electronic medicine management systems”.(138) Unfortunately, unless pharmacists 

become more proactive in this regard, it is likely that other health professionals will take over this role. 

For example, a National Health Call Centre Network is due to be established which will give callers 

round-the-clock access to qualified nurses who will assess symptoms over the phone using clinical 

decision making software.(139) It is important that pharmacists are involved in such a Call Centre so 

that medication related issues are referred to pharmacists rather than allowing requests for medicine 

information to be answered by nurses who are not trained to handle such queries.  

 

Automation is virgin territory in community pharmacy in Australia.  The experience gained from 

telemedicine applications has yet to be translated into telepharmacy initiatives in Australia. As noted 

by Reed, “telemedicine complements existing healthcare networks by bringing services to those who 

might otherwise not receive care”.(140) 

 

The following chapter details preliminary research undertaken to discover the applicability of 

automation and telemedicine in Australia.  
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Chapter 4   Field Studies 

Preliminary investigations into areas with a perceived need for additional pharmaceutical care were 

undertaken. Field studies were conducted in three rural and remote areas of Australia. These areas 

included Far North Queensland, the Tiwi Islands, and western Tasmania. These preliminary 

investigations raised a number of very useful issues including the need for an assessment of 

stakeholder support for telepharmacy, additional training systems, and associated support issues.  

For a variety of reasons, discussed below, investigation into these areas was discontinued; however, 

the issues raised provided a foundation for later research and so a brief explanation of each is 

provided.  

4.1 Far North Queensland 

Informal discussions conducted in Far North Queensland (Cape York Peninsula) during 2003 

indicated that: 

�x Nurses dispensed medications, without any supervision by pharmacists, under delegated 

orders by medical practitioners. 

�x A pharmacist at Cairns Base Hospital was theoretically available, but there appeared to be 

little formal consultation. 

�x There was no formal Medication Review program for patients at risk. 

�x DAAs were well regarded, but logistical difficulties made their use problematic. 

�x The staff were familiar with the use of video conferencing and most clinics were part of the 

Networking North Queensland program. 

 

Whilst there was no indication that there were any irregularities in the supply of medications through 

these clinics, it appeared that there was little input into use of medications by pharmacists and this area 

should be addressed if quality pharmaceutical services were to be made available to all Australians.  

 

It is likely that the Quality Use of Medicines strategy of ensuring that medicines are used judiciously, 

appropriately, safely and efficaciously cannot be implemented if the supply of medicines to patients 

does not include the input of a pharmacist. 
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Figure 16: Cape York Peninsula Clinic and Dispensary - no pharmacist available. 

 

4.2 Tiwi Island Health Board and Birdsville 

A preliminary visit was undertaken to the Tiwi Islands in July 2003 with the purpose of exploring the 

possibility of undertaking research studies on the Tiwi Islands. The Tiwi Islands are situated north of 

Darwin, Northern Territory, Australia. There are four clinics on the Tiwi Islands serving a population 

of approximately 2,500 people. The Tiwi Islands Local Government oversees the management of all 

communities on the Tiwi Islands. Four Community Management Boards, representing Nguiu, 

Pirlangimpi, Milikapiti and Wurankuwu, advise the Tiwi Islands Local Government about the running 

of their communities. Each community has a clinic. The two major clinics at Bathurst Island (Nguiu) 

and Mitchell Island (Pirlangimpi) were visited. Discussions were held with the senior medical 

practitioner on Bathurst Island (Dr Penny Roberts-Thomson), consultant pharmacist (Mr Rollo 

Manning) and a senior Aboriginal Health Worker (Ms Linda Pupangamirri), involved in dispensing 

and preparation of Webster packs at Nguiu Pharmacy (Bathurst Island) and other Aboriginal Health 

Workers and a RN. Thereafter discussions were held with the CEO of the Tiwi Health Board (Mr Bill 

Barclay) at the head office in Darwin.  

 

The result of these meetings was the definition of a research project on the Tiwi Islands which would 

involve: 

 

1. The identification of the training needs for healthcare professionals, working in rural clinics, 

where there is no pharmacist available and who provide pharmaceutical services to the local 

population; 
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2. Conduct focus groups of patients and healthcare workers to determine the level of patient 

compliance in taking their medication as well as customer satisfaction with the level of service 

they are receiving. 

3. Conduct a survey of existing training courses in pharmaceutical services available which 

would be suitable for rural healthcare workers. 

4. Conduct a gap analysis – competencies in existing training courses versus required 

competencies identified in the survey of training needs and procedures. 

5. Propose or develop training courses for these healthcare workers. 

6. Propose solutions to deficiencies (if any) identified in procedures and work practices in the 

provision of pharmaceutical services: 

�x Quality Control/Assurance. 

�x Automation of work procedures. 

�x Medicine information services. 

�x Pharmacist counselling services – personal, telephone or video conferencing. 

�x Provision of training. 

 

The proposal also included the provision for developing a recognised training and assessment program 

for pharmacy technicians working in rural and remote Indigenous communities, authorised by the 

appropriate health authority (the Tiwi Health Board in the case of the Tiwi Islands) and then the 

training delivered to the dispensing staff. The surveys and focus group interviews were to be repeated 

6 to 12 months after the identified changes were implemented and training completed to determine the 

effectiveness of the changes. 

 

A research proposal was subsequently submitted to the James Cook University Human Ethics 

Committee requesting approval to conduct the research as detailed above. Approval to conduct the 

research was received in August 2003 from the Tiwi Health Board. See Appendix A. 

 

During the period of August to November 2003, the situation regarding pharmacy assistant training in 

Australia was investigated.  

 

4.2.1 Pharmacy Assistant training programs - the Australian Qualifications 

Framework 
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was to be specifically tailored to the needs of rural and remote communities such as the Tiwi Islands. 

Experience in a Victorian private hospital has indicated that, in recent years, pharmacy technicians 

have increased their administrative and clinical roles and that with adequate training and supervision 

pharmacy technicians are capable of undertaking many of the routine tasks currently performed by 

pharmacists, allowing pharmacists to concentrate on their clinical role.(141) 

 

The Australian Qualifications Framework (AQF)(142) is a national framework for all education and 

training qualifications in Australia. There are twelve qualifications in the AQF. Six of these are 

relevant to the Vocational Education and Training (VET) sector. The twelve qualifications are listed in 

the following table.  

 

Table 7: The Australian Qualifications Framework (AQF) 

Schools Sector VET Sector Higher Education Sector 

 

 

 

 

 

 

 

 

 

 

 

Senior secondary certificate 

 

 

 

 

 

Advanced Diploma 

Diploma 

Certificate IV 

Certificate III 

Certificate II 

Certificate I 

 

Doctoral Degree 

Masters Degree 

Graduate Diploma 

Graduate Certificate 

Bachelor Degree 

Advanced Diploma 

Diploma 

 

Other than the program for Rural and Isolated Practice Registered Nurses(77) discussed in Chapter 2, 

there were no formal training programs for healthcare workers involved in the supply of 

pharmaceuticals in rural and remote areas where there is no physical pharmacy. 

 

The AQF ensures national consistency for all vocational education and training areas in the VET 

sector, therefore it is highly desirable that any course considered for the training of pharmacy 

assistants be part of the AQF. 

 

There are two Training Packages listed under the AQF for the training of pharmacy assistants. The 

term “Training Package” is a misnomer, since the Training Package lists the Units of Competency, 

and the packaging rules for each qualification. The Units of Competency includes a Unit descriptor, 
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which briefly describes what the unit is about, a list of Elements that comprise the Unit of Competency 

and the Performance Criteria for each Element. There is also a Range Statement that provides advice 

on how to interpret the scope and context of the unit of competence and an Evidence Guide which 

identifies the critical aspects, underpinning knowledge and skills to be demonstrated to confirm 

competence. The Training Package does not, however, include any training materials and therefore, if 

they are not available from a commercial or government source, they must be developed for each Unit 

of Competence.  

 

The first of the Training Packages available for pharmacy assistants is the WRP02 Community 

Pharmacy Training Package.(143) Training materials for this Training Package are available from the 

Pharmacy Guild on a commercial basis.  

 

There are four Certificates in Community Pharmacy. Certificate I in Community Pharmacy is designed 

to reflect the role of entry level employees working in the Pharmacy Industry under constant 

supervision. This qualification recognises the small business nature of the industry and the need for 

multi-skilling. The breadth, depth and complexity of knowledge and skills would prepare a person to 

perform a range of varied activities or knowledge applications where there is a clearly defined range of 

contexts in which the choice of action required is usually clear and there is limited complexity in the 

range of options to be applied. To achieve the Certificate I in Community Pharmacy, learners are 

required to complete all eight (8) Core units of competency, which are “Meet and greet pharmacy 

customers”, “Accept prescriptions for dispensing”, “Work effectively within the pharmacy industry”, 

“Apply point of sale handling procedures”, “Perform routine housekeeping duties”, “Apply safe 

working practices” , “Minimise theft” and “Operate retail equipment”. The Certificate II in 

Community Pharmacy is designed to reflect the role of employees who work with some degree of 

autonomy within a defined range of skilled operations, usually within a range of broader related 

activities involving known routines, methods and procedures, where some discretion and judgment is 

required. To achieve a Certificate II in Community Pharmacy learners must complete 26 competencies 

comprised of 23 Core Units of competency and 3 Elective Units.  
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The Certificate IV in Community Pharmacy is designed to reflect the role of employees who require 

breadth, depth and complexity in planning and initiating alternative approaches to skill or knowledge 

applications across a broad range of management requirements, evaluation and co-ordination. It 

incorporates self-directed application of knowledge and skills, with substantial depth in some areas 

where judgment is required such as planning and selecting appropriate staff, training staff, 

merchandising, recommending/providing products and services and equipment for self and others. 

Within the context of the Community Pharmacy industry, advice and information about medicines and 

medicinal products is provided to patients under the supervision of the pharmacist. The completion of 

the three core units of Certificate III in Community Pharmacy is a pre-requisite for Certificate IV in 

Community Pharmacy. To achieve a Certificate IV in Community Pharmacy 12 competencies must be 

completed. 

 

Many of the available training programs from the Pharmacy Guild are not suitable for rural healthcare 

workers because they are focussed on training assistants in community pharmacies. However, some of 

these units could be adapted to meet the needs of rural healthcare workers, particularly since the 

Pharmacy Guild has developed many of the training materials.  

 

The second Training Package, and the closest training program that would meet the needs of the needs 

of rural healthcare workers is the Certificate III in Health Service Assistance (Hospital/Community 

Health Pharmacy Assistance) HLT31402. This qualification covers workers who provide a range of 

varied assistance tasks to pharmacists in hospital and community health settings, and the common 

occupational title is pharmacy assistant. This qualification is not applicable to retail pharmacy 

workers. The Certificate III in Health Service Assistance (Hospital/Community Health Pharmacy 

Assistance) comprises 15 compulsory units.  

 

In the case of the HLT31402 Certificate III, the only training unit that would not be directly suitable 

for rural healthcare workers is the Small scale compound/ manufacture pharmaceutical products. The 

unit “Assist with prescription preparation” is only partly applicable and would require modification. 

 

The Pharmacy Board of Victoria states that Pharmacists may employ persons as dispensary assistants / 

hospital pharmacy technicians only if they have satisfactorily completed a course for dispensary 

assistants / hospital pharmacy technicians in their chosen area of practice (e.g. hospital or community 

pharmacy).(144) The courses approved by the Board are the above two courses above (WRP02 

Community Pharmacy Training Package, Certificate III in Community Pharmacy (Dispensary) and 
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HLT31402 Certificate III and in Health Service Assistance (Hospital/Community Health Pharmacy 

Assistance). 

 

4.2.2 Training of Indigenous Pharmacy Assistants 

 

The Kelaher et al. report on the Evaluation of PBS medicine supply arrangements for Remote Area 

Aboriginal Health Services(67) stated that the level of dispensary training that Aboriginal health 

workers (AHW) received varied between States and Territories. AHW training in NT, NSW, SA and 

WA had some pharmacy components, limited to one or two modules at more advanced levels (III and 

IV) of AHW training. The report noted that training Units in supplying medicine need to be included 

in AHW training, and that pharmacy subjects should be established as a specialist area in AHW 

training throughout Australia. It was widely agreed that more in-service training was needed for 

AHWs to overcome the current lack of formal pharmacy training. 

 

A number of Aboriginal and Torres Strait Islander Health Services (ATSIHS) have developed training 

initiatives for their health workers. Walgett Regional Aboriginal Medical Service (WAMS) have 

undertaken specific pharmacy technician training. The ATSIHS and the pharmacist currently fund this 

training. ATSIHWs believed that funding should be provided for all ATSIHSs to train AHWs in 

pharmacy and that S100 funds should be used to subsidise education and training.  The report noted 

that the Tiwi Health Board believed that appropriate and recognised Aboriginal pharmacy technician 

training courses should be developed. In ATSIHSs in NT, senior AHWs had the same role as RNs in 

the pharmacy, with both supplying pharmaceuticals in conjunction with the requirements of the 

CARPA Standard Treatment Manual. A respondent from the Tiwi Health Board to the authors of the 

report stated that having local Tiwi people involved in the dispensary ensured much better feedback 

and increased not just adherence but overall quality management. 

 

4.2.3 Implications for training Pharmacy Assistants on the Tiwi Islands 

 

After discussions with the consultant to the Tiwi Health Board, it was decided that additional training 

units covering rural operations, including the operation of telepharmacy video conferencing systems 

and the preparation of patient unit dose packages (DAAs commonly referred to as Dosett or Webster 

packs, discussed in Chapter 2) were required. 
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A principal requirement of the project was that training should be nationally recognised. Since there 

were no Registered Training Organisations in the Northern Territory authorised to deliver the 

Certificate III in Health Service Assistance (Hospital/Community Health Pharmacy Assistance), it was 

agreed that such a training program would be established.  

 

As a result a Registered Training Organisation (RTO), called HealthStar Training Network was 

created by the researcher in 2003 and was subsequently awarded registration as an RTO in December 

2003 (Provider Number 30988) and authorised to deliver a nationally accredited Certificate III in 

Health Service Assistance (Hospital/Community Health Pharmacy Assistance).  

 

Unfortunately the Tiwi Health Board was placed under administration in December 2003 and all 

research was cancelled. Subsequently the Tiwi Islands project was abandoned. 

 

4.3 The Birdsville Project 

 

The Shire of Diamantina's population is 315, of whom 109 live within the township of Birdsville and 

100 in Bedourie. However, during the main tourist season (April to October) the population of 

Birdsville swells with over 35,000 people who travel through the Shire to experience the "Birdsville 

Track" and the "Birdsville Races". This migration puts enormous pressure on the infra- structure and 

facilities in the town. Many of these visitors have not experienced the remoteness of inland Australia 

and are ill-prepared when travelling in the area. 

4.3.1 Health Services 

 

A nursing service was begun in Birdsville in 1923 by the Australian Inland Mission with the original 

hospital located 200m from the current site.(145) The original clinic was built in 1953 and was home to 

two remote area registered nurses. During the dry season only one RN services the health needs of the 

community. The Birdsville Clinic has video conferencing facilities but little else in the way of 

telemedicine. There is currently no mobile phone coverage in the Shire. With the anticipated growth 

rate and the huge increase in Birdsville's population during the dry season there is demonstrated need 

to provide pharmacy services to the existing and transient communities of Birdsville and Bedourie. 

The nearest available pharmacies, excluding the flying doctor chest and basic stocks held at the Clinic 

are Port Augusta (800 km), Charleville (850 km), Longreach (700 km) or Mt Isa (700 km).  
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The project for the Health Centre originally proposed that the establishment of a pharmacy in 

Birdsville would provide an ideal opportunity to: 

 

�x establish a telepharmacy service, which would allow a pharmacist to be employed during the 

busy tourist season (winter months) and  

�x remote supervision by a pharmacist situated in a major centre such as Mt Isa during the 

summer months.  

 

Although a new medical clinic in Birdsville was completed in September 2005, funding did not permit 

the incorporation of the two above objectives into the project. However, the Mayor of the Diamantina 

Shire Council foreshadowed future funding requests at the opening of the medical centre by the 

federal Minister for Local Government and the project may well proceed in the future when funding is 

available.(146) 

 

4.4 West Coast Tasmania Study 

4.4.1 Project Rationale 

 

As detailed in Chapter 2, pharmacy workforce reports show that there is likely to be a shortage of 

pharmacists in Australia for some time. This shortage is most acute in rural and remote areas, with 

many of these communities throughout Australia characterised by a lack of access to a pharmacist, due 

to the difficulties of recruiting pharmacists to these areas. There is a desperate need for innovative 

means of delivering pharmaceutical care and promoting the quality use of medicines by people living 

in rural and remote parts of Australia. The application of information and communication technology 

(ICT) represents an innovative and cost-effective solution. 

 

4.4.2 Project Outline 

 

The key aim of this project was to provide remote rural and regional communities with access to 

Pharmaceutical services via broadband technology. The project’s goals were defined as:  

 

�x Develop and test a product that allows pharmacists and patients at geographically 

disparate locations to communicate via a live video feed, and dispense medications 

without the need for in-person face-to-face contact. 
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�x Develop the technology to facilitate a seamless interaction between pharmacist and 

the remote patient. 

�x Deliver training from the Launceston General Hospital and the University of 

Tasmania to remote and rural locations.  

�x Evaluate the effectiveness of broadband in delivering pharmacy services to remote 

communities. 

�x Evaluate the impact on the workflow of pharmacists dispensing to patients at a 

remote location. 

 

A large number of rural and regional communities are unable to attract qualified pharmacists and other 

primary health care professionals, and therefore suffer from the inability to receive first-rate medical 

services. Through the use of broadband, this project planned to deliver pharmacy services to these 

communities. Secondly, the opportunity to deliver training to pharmacists and students at the remote 

locations was also a planned outcome of this project.  

 

For the purposes of a trial, the project team identified Queenstown on Tasmania’s West Coast as the 

trial site. Queenstown was to be the key pharmacy in the region, servicing towns such as Strahan and 

Zeehan via the remote dispensing technology. In addition to this, training was to be delivered from the 

University and LGH to pharmacists at the Queenstown Medical Union Pharmacy, and potentially 

Strahan. 

 

A field trip was undertaken during June 2004 and a number of key opinion leaders were interviewed 

on their views regarding the remote dispensing project. These interviews appear in Appendix E. 

Unfortunately due to unforeseen circumstances the West Coast Tasmania project plans were modified. 

As a result the main outcome of the project eventuated as a National Survey of Pharmacists’ 

Knowledge of and Attitudes towards Telepharmacy conducted by Lee.(123) 

 

4.5 Survey of Pharmacists on Telepharmacy 

 

A total sample of 516 pharmacies in rural and remote areas across Australia with PhARIA 

(Accessibility and Remoteness Index of Australia) number ranging from 3 to 6 were chosen to be 

included in the national survey conducted by Lee in 2005. The list of these pharmacies was obtained 

by permission from the Pharmacy Guild of Australia (PGA). The pharmacies were randomly selected 

from the PGA’s database of rural pharmacies. The pharmacies selected for this survey were quite 

 

Page 83 

The application of telepharmacy as an enabling technology to facilitate the provision of quality pharmaceutical services to 
rural and remote areas of Australia. 



 

evenly distributed throughout all the States and Territories in Australia to minimise any possibility of 

obtaining biased results from the survey. Lee reported that out of the 516 surveys sent out, 169 forms 

were returned.  

 

Of the surveys returned a total of 165 (response rate of 32 per cent) questionnaires were analysed with 

an overall consensus in favour of telepharmacy, with 73 per cent of respondents agreeing that 

telepharmacy could potentially improve provision of healthcare in rural and remote areas by 

pharmacists. Respondents, particularly who were servicing outlying communities with no access to 

physical pharmacies, expressed strong interest to use telepharmacy capabilities to deliver 

pharmaceutical care to the rural and remote community. In addition a little more than 50 per cent of 

respondents currently servicing remote areas were interested in using telepharmacy capabilities to 

conduct Home Medication Reviews (HMRs) for the rural and remote community, as opposed to only 

15 per cent of respondents not servicing these areas who expressed interest. A majority (67 per cent) 

of respondents thought that pharmacies using telepharmacy could act as hub sites to service adjacent 

remote areas, while a high 85 per cent of respondents strongly agreed that using telepharmacy would 

be a better option compared to Internet and mail order pharmacies. However, Lee noted that results 

obtained from the survey could be slightly biased due to the possibility that many respondents were 

already familiar with telepharmacy. 

 

Respondents also raised some concerns about key issues relating to the use of telepharmacy in rural 

and remote pharmacy practice. The main concerns mentioned were:  

 

�x regulations and legislation,  

�x time constraints,  

�x high costs,  

�x education and training,  

�x technology limitations and  

�x location. 

 

Lee concluded that despite the limitations of telepharmacy, there is still potential for incorporating 

telepharmacy into rural and remote pharmacy practice in Australia. There are areas of improvement 

for the system to work safely, effectively and efficiently. From the survey, Lee made some 

recommendations, which included:  

 

�x a panel of mentors to regulate the system,  
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�x guidelines to practice with telepharmacy capabilities,  

�x proper legislation and liability,  

�x government subsidy and  

�x an education and training program for patients, pharmacists and other health 

practitioners. 

 

4.6 Chapter Summary 

 

The Tiwi Islands project included the provision for developing a recognised training and assessment 

program for pharmacy technicians, working in rural and remote Indigenous communities. Accordingly 

an extensive review of the available pharmacy assistant training programmes indicated that the two 

recognised nationally accredited training packages, the first developed by the Pharmacy Guild for 

community pharmacy and the second by  Community Services and Health Training Australia were 

only partially suitable for the training of rural and remote pharmacy assistants. In order to provide a 

recognised Certificate level qualification to pharmacy assistants, a requirement of the Tiwi Pharmacy 

Board, at least two additional Units would have to be developed, particularly if telepharmacy training 

were to be included in the qualification. Unfortunately the placing of the Tiwi Health Board into 

administration halted any further research on the Tiwi Islands. The Birdsville project also did not 

eventuate because the new Health Clinic did not include the pharmacy that was originally proposed for 

the project. The Tiwi Island project did, however, provide much useful information on the 

requirements and specifications for a rural Australia telepharmacy model (see Chapter 6) and insight 

into the training requirements for rural and remote pharmacy assistants. 

 

The West Coast of Tasmania project’s first goal was to develop and test a product that allows 

pharmacists and patients at geographically disparate locations to communicate via a live video feed, 

and dispense medications without the need for in-person face-to-face contact. The second goal was to 

develop the technology to facilitate a seamless interaction between pharmacist and the remote patient 

and the third goal was to deliver training from the Launceston General Hospital and the University of 

Tasmania to remote and rural locations. The fourth goal was to evaluate the effectiveness of 

broadband in delivering pharmacy services to remote communities and the final goal was to evaluate 

the impact on the workflow of pharmacists dispensing to patients at a remote location. As part of this 

project, a national survey of pharmacists was conducted to ascertain the knowledge of and attitudes to 

the concept of telepharmacy.  
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Although this project also did not proceed to completion, much useful technical information was 

gained on video conferencing from project partner, Telstra, and on dispensing software from another 

project partner, Phoenix Software.  

 

The results from the national survey of pharmacists provided an excellent insight into the positive 

attitudes of pharmacists towards telepharmacy, particularly in the areas of the provision of 

pharmaceutical information and the conducting of medication reviews via video conferencing. 

 

The preliminary field studies undertaken in Queensland, the Tiwi Islands and western Tasmania 

revealed the necessity for further analysis of health care providers’ attitudinal responses to the 

possibilities of telepharmacy and therefore the possible uptake of technology. Accordingly, the three 

following Chapters in this thesis originate from the information gained from the above projects.  
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Chapter 5  Professional Opinions on Telepharmacy 

5.1 Introduction 

 

The field studies carried out on the Tiwi Islands, in Queensland and in Tasmania indicated that there 

was a wide range of opinions regarding the applicability of telepharmacy to Australian conditions. A 

more definitive research programme was necessary to establish the opinions of the key stakeholders; 

pharmacists, medical practitioners and nurses/healthcare workers, preferably those working in rural 

areas of Australia. The following chapter details research into the opinions of healthcare professionals 

on the concepts of telepharmacy. 

 

The following methods of data collection are applicable for social science (in this case pharmacy 

practice) research investigations:(147) 

 

1. The examination of published literature. 

2. Semi structured face to face interviews with key participants. 

3. Postal questionnaires for self completion by participants. 

4. Direct observation. 

5. Formation of focus groups. 

 

Surveys on the Internet are another method that has become easier over the past few years and this 

communication medium allows surveys to be conducted through self-administered questionnaires and 

data can be collected electronically.(148) This methodology was used for the survey of Nurses and 

Healthcare workers detailed in the following section. It has been suggested that the future use of e-

mail surveys in selected circumstances is promising, because the majority of physicians have Internet 

access and acknowledged interest in participating in e-mail surveys.(149) 

 

The examination of published literature was undertaken and this is detailed in the previous Chapters. 

Semi structured face to face interviews were conducted with pharmacists, medical practitioners and 

nurses/healthcare workers on the Tiwi Islands, northern Queensland and Tasmania. The opinions were 

quite disparate and in some cases non intuitive. For instance, a pharmacist in rural Tasmania was so 

opposed to the notion of remote video supervision of a remotely located nurse that she refused to even 

entertain the notion of participating in a telepharmacy trial. A nurse in remote northern Queensland 

was of the opinion that telepharmacy was essentially a waste of time as she was quite capable of 
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dispensing medicines and answering any questions her patients may have on those medicines. It 

should be noted, however, that in the case of the Tasmanian pharmacist, she had less than two years of 

post qualification experience and had yet to build up her confidence in her professional abilities. In the 

case of the remote northern Queensland nurse, she was a highly experienced Rural and Isolated 

Practice Registered Nurse (RIPRN) with an abundance of professional confidence.  

 

The rural medical practitioners interviewed were supportive of telepharmacy and were only wary of 

the remote dispensing automation concepts, mainly because of the sophistication of the technology. 

The general opinion of medical practitioners interviewed was that any increment in the quality of 

service to rural and remote populations could only be an advantage.  

 

The third method of data collection, that of using questionnaires, was the method employed to gather 

the opinions of the key stakeholders. The principal advantage of the postal questionnaire method is the 

ability to collect large amounts of data at minimal cost. This is especially true when the sample 

population is widely dispersed geographically, as it is in northern Australia. The other advantages of 

questionnaires are:(147)  

 

�x All respondents complete the questionnaire at approximately the same time. This prevents any 

distortion of the results due to the passage of time, which can occur when many people are 

interviewed by a small number of interviewers.  

�x The questionnaire is impersonal. That is, there can be no observer bias, provided that the 

questions are structured in as unbiased a way as possible and are unambiguous.  

�x It is possible for the questionnaire to be filled at the recipient's convenience. If the recipient is 

busy, they have the opportunity to complete it when it is suitable for them.  

�x All respondents have exactly the same questions, in the same order, using the same words. 

This is unlikely to be the case in an interview where interviews can anticipate questions and 

supply answers in advance of a set question. In addition, an interview format can lead to the 

interviewee offering responses which they feel may “please” the interviewer rather than the 

most honest or objective response. 

�x Questions can be either open ended or closed ended. Open ended questions leave space for the 

recipient to write a reply, whereas closed questions require the respondent to select one or 

more responses. It is possible to combine the two types of questions by giving a series of 

responses but leaving space for comment if the respondent finds the available responses 

inappropriate.  
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�x Questionnaires can be designed for recipients to fill in within a very short period of time. The 

questions can be designed so that the recipient has only to circle or tick a response and in 

some cases is not required to give any qualitative information.  

 

Closed questions can be designed to answer questions based on extent, strength or conviction of an 

emotion or feeling. Closed questions can also be used to rank a list of variables in order of importance 

or occurrence by the respondent. It is often more important to create closed questions and divide 

people along an imaginary line rather than capture every nuance of opinion. This facilitates the 

analysis of results, as the population of respondents can be separated into distinct, heterogeneous 

groups.  

 

Open ended questions allow respondents to qualify their answers and give reasons for their views. 

However, although open ended questions are harder to analyse they can be important when dealing 

with beliefs. Some analysis is possible by content analysis, where the number of times a particular 

point is made is counted. As a rule, closed questions are used when the alternative replies are known, 

limited in number, and clear cut. Open-ended questions are particularly suitable for complex issues 

where the range of replies is not known. Open-ended questions inevitably use more space and make 

the questionnaire less appealing to recipients. However, they can be useful in pilot studies for 

collecting a full range of views or opinions. 

 

Questionnaires suffer from a number of disadvantages. These are: 

 

�x The danger of a poor response rate through the indiscriminate use of questionnaires. It is 

important to explain to the recipient in a covering letter or on the questionnaire the nature of 

the study and reasons it is considered important to the researcher. It is also useful to describe 

the context in which the results of the study will be used and positive effects it may have for 

either the researcher or recipient. Many questionnaires ascertain information of a sensitive 

nature from the recipient and it is important to stress that the confidentiality of respondents 

will be ensured and no individual respondent identified. 

�x Poor response rates can drastically reduce the validity of results, as can a sample of 

respondents who are not representative of their population. The validity of data must be 

questioned when either only a few responses have been obtained, or when only a small 

percentage of the sampled population has responded. For the results of a survey to be useful, 

the numbers involved should be relatively large and should represent a large proportion of the 

total sample.  
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�x It is difficult to ask in-depth questions, as this risks an increase in non-response due to 

complexity and a greater amount of time needed to complete the questionnaire. This can lead 

to a lack of detailed information in the results. 

�x There is always the possibility of people marking the wrong box accidentally. It seems likely 

that this constitutes only a small source of error in a well laid out questionnaire. 

�x Completing a questionnaire requires the recipient's time without providing any immediate 

benefit. The researcher can however, stress potential long-term benefits for the recipients as 

mentioned above. 

�x There is a need to translate shorter technical language into longer everyday speech, which all 

recipients can understand. This reduces the number of questions that can be asked, or 

increases the length of the questionnaire, with the attendant risk of a discouraging response.  

�x There is a high degree of self selection in response. That is, recipients who have strong 

feelings about the subject of the questionnaire are more likely to respond than are recipients 

who are indifferent to the subject.  

�x The greatest problem of surveys is undoubtedly that of non response. This phenomenon varies 

with the sample population, depending on factors such as the literacy of the population and the 

level of interest in the subject around which the survey is based. Response rates are also 

influenced by the design of the questionnaire, its appearance and the text of the accompanying 

letter. The inclusion of a reply envelope is essential and sending a second mailing to non 

responders if possible will also serve to increase the response rate.(150) 

 

The survey questionnaires in this thesis were used to ascertain the opinions or responses of the key 

professional stakeholders. The surveys of pharmacists and medical practitioners employed the use of 

postal questionnaires. Because of the difficulty in obtaining a suitable mailing list, the methods used 

for the nurse/healthcare worker group comprised an Internet online form and asking nurses at the 

Royal College of Nursing annual conference to complete the questionnaires. The medication review 

trial detailed in Chapter 7 used a questionnaire at the end of the video conference to ascertain the 

patient’s impressions of the telepharmacy process. 

 

In this thesis a combined closed and open question format was used in the surveys to obtain the 

opinions of the healthcare professionals on telepharmacy. 
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5.2 The Surveys 

5.2.1 Introduction 

 

Four surveys of health practitioners were undertaken to ascertain the opinions of these professionals 

on the concepts of telepharmacy. Two of the surveys, of pharmacists and medical practitioners, 

involved the use of postal questionnaires. The third survey, of nurses, was administered at the Royal 

College of Nursing 2006 conference held in Cairns, North Queensland and the fourth survey, of nurses 

and healthcare workers, was an Internet download. 

 

Each survey comprised two sections. Section 1 had eight general questions and dealt with the 

demographics of the professional sample (e.g. gender, years in practice, population where the 

professional practised, and the postal code where practising). The postal codes were further analysed 

and coded into ARIA Codes (see Chapter 2) in order to provide a means of classifying the respondents 

into rurality groupings. The remainder of Section 1 of the survey form comprised questions relating to 

the supply of medications to rural and remote areas and Aboriginal Health Services. The final general 

question investigated the availability of ADSL Broadband telecommunications in the area where the 

professional practised. Section 1 for the Pharmacist survey also had two additional questions relating 

to medication reviews. These questions enquired of the pharmacist group if the respondent was 

accredited to conduct HMRs and, if the respondent was not accredited, if they thought it feasible to 

collect the information to allow an accredited pharmacist to prepare a medication review report. 

 

The second section of the survey dealt with the professional’s opinions on telepharmacy. There were 

eight general questions in Section 2 and these comprised three groups. The first group (three 

questions) related to questions concerning professionals’ opinions on the feasibility of using 

telepharmacy to provide services and counselling. The second group (two questions) was concerned 

with professionals’ opinions on the feasibility of using telepharmacy to conduct Medication Reviews 

by telepharmacy. The final group of the general questions (three questions) dealt with the 

professionals’ opinions on remote dispensing using telepharmacy techniques. As in Section 1, there 

were two additional questions for the pharmacists’ group. These two questions related to the interest of 

the pharmacist in providing telepharmacy services. 

 

Section 2 used the Likert scale to measure attitude and provided a range of responses to the given 

statements. There were five categories of response from 1 = strongly agree to 5 = strongly disagree. 

Likert scales fall within the ordinal level of measurement where the response categories have a rank 
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order, but the intervals between values cannot be presumed equal.(151) The Likert scale was devised by 

Likert in the 1930’s and has the advantage that it can look interesting to respondents and people often 

enjoy completing a scale of this kind.(147) Commonly used statistical computer programs typically 

convert categorical results into number formats in order to calculate the statistics. According to 

Jamieson(151)methodological and statistical texts are clear that for ordinal data one should not employ 

the median or mode as a “measure of central tendency” because the arithmetical manipulations 

required to calculate the mean and standard deviation are inappropriate for ordinal data where the 

numbers generally represent verbal statements. However, as Jamieson then goes on to note, this is 

commonly ignored in many published manuscripts and that it has become common practice to assume 

Likert-type categories constitute interval-level measurements. In the analyses that follow, these 

observations are acknowledged and non-parametric statistical methods are employed. For comparison 

of proportions analysis of data  analysis of data using the chi-square test was conducted and a P-value 

of below 0.05 was considered to be statistically significant. Relationships between variables were 

investigated using Mann-Whitney U-test and the Kruskal-Wallis analysis of variance for independent 

groups of samples.  

 

The survey responses were treated anonymously and confidentially, and data from all the respondents 

were pooled. The completed survey forms were scanned into a PC equipped with a Hewlett Packard 

scanner and Remark Office OMR 6 (Principia Products, Gravic Inc., Malvern, U.S.A.). The Remark 

software automatically tabulated the data based upon the parameters specified in the scanning process. 

Data consisting of categorical variables were analysed with the Remark Statistical reporting function 

and SPSS® 14.0 for Windows (SPSS® Inc., Chicago, U.S.A.) and Microsoft Excel 2003. 

 

Each of the four surveys was analysed individually and then the data for the common 16 questions 

identified above were combined and the appropriate non-parametric procedures computed. Chi-

squared tests were run on the categorical data using the crosstabs method. Categorical data were 

converted to numeric data to enable the Mann-Whitney U and the Kruskal-Wallis tests to be computed 

where appropriate. 

 

Where additional comments written by the respondents were included, these were transcribed and 

analysed separately.  
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5.2.2 Survey of Pharmacists in Northern Australia on Telepharmacy  

5.2.2.1 Methods 

 

A total sample of 269 pharmacies in rural and remote areas in northern Queensland (Postal Codes of 

4605 (Murgon) and above, Northern Territory and Western Australia Postal Codes 0801 and above), 

were chosen to be included in the survey. The list of these pharmacies was obtained from the James 

Cook University School of Pharmacy data base. All pharmacies meeting the Postal Code criteria 

above were selected for the survey. 

 

The survey forms were addressed to “The Pharmacist” and were mailed out to 269 pharmacies on the 

list. The James Cook University Human Ethics Committee had given approval for the survey to be 

carried out as a low risk study for ethics approval application, support for the survey was also obtained 

from the Pharmacy Guild of Australia and the survey was issued a Survey Certificate (No.656) (see  

Appendix A). 

 

Each 3-page survey form (refer to appendix B1) was attached with a cover letter, an U.S.-published 

article on the North Dakota Telepharmacy Project (see Appendix F) and a reply-paid envelope. The 

cover letter explained the purpose of the survey, which was to assess the opinions of pharmacists 

working in rural and remote parts of northern and central Queensland, Northern Territory and northern 

Western Australia and provide a brief introduction to telepharmacy. The article on the North Dakota 

Telepharmacy Project, which accompanied the survey was chosen because it gave a detailed 

description of a telepharmacy project in North Dakota and details of other telepharmacy projects in the 

United States and would assist pharmacists unfamiliar with the concepts of telepharmacy to better 

understand what the survey was about. Approval was obtained from the publisher to copy this article 

and disseminate it as part of the survey (see Appendix F).  

 

The respondents were given one-month’s time to complete and return the survey and an incentive to 

enter into the draw for an iPod (valued at $300) to encourage return of the survey forms prior to the 

due date was also included. Supplementary Human Ethics Approval was obtained authorising this 

incentive (refer to Appendix B). Because of the incentive, and the simple design of the survey form, it 

was considered unnecessary to send out a follow-up reminder letter. A study on postal survey response 

rates of pharmacists conducted in New South Wales by Paul et al. concluded that “A moderately sized 
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monetary incentive is able to achieve a significant increase in response rates for retail pharmacists, 

thereby reducing potential bias in the sample”.(152) 

 

The survey form comprised two main sections (refer to Appendix B1). 

  

The first part of the survey was aimed at collecting information about the demographics of the 

pharmacist sample (e.g. gender, number of years of experience in pharmacy practice, location of 

practice (Post Code), population of the practice location and whether or not the pharmacist offered 

healthcare services to rural and remote areas without physical access to pharmacies and if the 

pharmacist planned to provide these services in the future.  

 

The first part of the survey also asked questions relating to the supply of S100 services to Aboriginal 

and Islander Health Services; whether the pharmacist was accredited to conduct Medication Reviews 

or, if not accredited, whether the pharmacist thought that it was feasible to collect the data required to 

send on to an accredited pharmacist to prepare a medication review report and finally if the pharmacist 

has access to broadband ADSL in their practice.  

 

The second part of the survey form was concerned with pharmacist’s opinions about using 

telepharmacy as part of pharmacy practice. The questions required responses of “Strongly 

Agree”, “Agree”, “Neutral”, “Disagree” and “ Strongly Disagree”. The issues canvassed included the 

pharmacist’s opinions regarding the potential of telepharmacy to improve healthcare in rural and 

remote communities by providing professional pharmacy services such as patient counselling and 

medication reviews. Other questions included the pharmacist’s opinions on delivering pharmacy 

services in rural and remote areas, by supervision of trained assistants by video link and the operation 

of remote automated dispensing machines. A free format section was also included in the form to 

enable the pharmacist to express his/her opinions about telepharmacy. 

5.2.2.2 Results 

 

Out of the 269 surveys sent out, 99 forms were returned (response rate of 37 per cent) and were 

analysed. 12 of the analysed survey forms had some unanswered questions, but were included in the 

analyses.  

5.2.2.2.1 Profile of the respondents 

Of the 99 respondents 55 per cent were males and 45 per cent were females (refer to Table 9 for a 

summary of Section 1 responses).  
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The respondents were heavily weighted towards a high degree of experience, with 70 per cent listing 

more than 10 years of experience. Of the four experience groups in the survey, 30 per cent had less 

than 10 years experience, 20 per cent had 10 to 19 years experience, 26 per cent had 20 to 29 years 

experience and 23 per cent had more than 30 years experience. From the data obtained, of the three 

population groups being serviced by the rural pharmacists surveyed, the majority (67%) were 

servicing towns of more than 10,001 people. 

5.2.2.2.1.1 Location: 

The location of the respondents reflects the targeted nature of the survey. The following table shows 

the distribution of respondents grouped by Pharmacy ARIA Categories (PhARIA), the index of 

pharmacy locations. The index results, ranging from 0 (high accessibility) to 12 (high remoteness), 

have been divided into the 6 category classification system as follows:(2) 

Table 8: Pharmacist Respondents by PhARIA 

Pharmacy ARIA Categories Percent of respondents 

Category 1 - Highly Accessible  0% 

Category 2 - Accessible (Group A) 10% 

Category 3 - Accessible (Group B)  50% 

Category 4 - Moderately Accessible  21% 

Category 5 - Remote 10% 

Category 6 - Very Remote 9% 
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Figure 17: Pharmacy respondents by PhARIA area where they practice. 
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Considering the advantages that could be extended to rural and remote communities without access to 

physical pharmacies, a relatively low proportion of the respondents (33 per cent) supplied 

pharmaceutical services to these areas. 

 

Even fewer of the respondents (13 per cent) provided S100 pharmaceutical services to Aboriginal 

Health Services (AHS), and only 10 per cent were planning to offer pharmaceutical services to rural 

and remote communities in the future. 

 

Two questions were included in the survey on medication reviews. In the first of these questions, 27 

per cent of the respondents indicated that they were accredited to conduct medication reviews. This 

corresponded to the 23 per cent of pharmacists accredited to conduct medication reviews reported in 

the Lee National Telepharmacy Survey conducted in 2005.(123) The second specific pharmacist 

question asked, if the pharmacist was not accredited, did the pharmacist think it feasible to interview a 

patient and collect the requisite information to be sent to an accredited pharmacist to prepare a 

Medication Review. A majority of respondents (55 per cent) thought that this was feasible, although 

20 per cent thought this question was not applicable and 9 per cent were unsure. 

 

On the question if Broadband ADSL was available in the area where the pharmacist practiced the vast 

majority (93%) of the respondents indicated that it was available in the area where the pharmacist 

practised. 
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Table 9 Summary of Responses - Pharmacist Survey Section 1 

Variable % n 

Gender 
Male 
Female 

 
54.5% 
45.5% 

 
54 
45 

Years of Practice 
LT 10 yrs 
10 to 19 yrs 
20 to 29 yrs 
MT 30 yrs 

 
30.3% 
20.2% 
26.3% 
23.2% 

 
30 
20 
26 
23 

Population of town/city where practising 
LT 5000 
5001 to 10000 
MT 10001 

 
15.2% 
18.2% 
66.7% 

 
15 
18 
66 

Pharmacist provides pharmacy services in any rural and remote areas, where 
there are no physical pharmacies. 
Missing 
No 
Yes 

 
   
1.0% 
65.7% 
33.3% 

 
  
 1 
65 
33 

Pharmacist provides S100 services to any Aboriginal and Islander Health 
Services, where there is no physical pharmacy. 
NA 
No 
Unsure 
Yes 

 
  
 3.0% 
81.8% 
  2.0% 
13.1% 

 
   
3 
81 
  2 
13 

If pharmacist does not provide pharmacy services in any rural and remote 
areas, where there are no physical pharmacies, does pharmacist plan to offer 
services to these areas in the future: 
Missing 
NA 
No 
Unsure 
Yes 

 
   
 
6.1% 
19.2% 
37.4% 
27.3% 
10.1% 

 
 
 
  6 
19 
37 
27 
10 

Broadband ADSL available where pharmacist practices 
Missing 
No 
Unsure 
Yes 

 
1.0% 
3.0% 
3.0% 
92.9% 

 
  1 
  3 
  3 
92 

Pharmacist accredited to conduct Medication Reviews 
No 
Yes 

 
72.7% 
27.3% 

 
72 
27 

If pharmacist is not accredited, does pharmacist think it feasible to interview 
a patient and collect the requisite information to be sent to an accredited 
pharmacist to prepare a Medication Review 
Missing 
NA 
No 
Unsure 
Yes 

 
 
   
6.1% 
20.2% 
10.1% 
  9.1% 
54.5% 

 
 
   
6 
20 
10 
  9 
54 

 

Section 2 of the survey form was dedicated to questions about the pharmacist’s opinions on 

telepharmacy. A series of ten questions were posed and the respondents asked to rate their response to 

the question using the rating scale “Strongly Agree”, “Agree”, “Neutral”, “Disagree” and “Strongly 

Disagree” (refer to Table 10 for a summary of responses). 
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The first question in this section asked if the pharmacist thought that telepharmacy can improve the 

provision of health care by pharmacists to rural and remote communities, who may have poor access 

to health services. The majority of the respondents were supportive of this question: 32 per cent 

strongly agreed and 61 per cent agreed. Only 5 respondents disagreed and none strongly disagreed. 

 

The second question in this section asked if the pharmacist thought it feasible to use telepharmacy to 

provide professional health care services, like patient counselling, to remote communities. The 

majority of the respondents were supportive of this question: 28 per cent strongly agreed and 59 per 

cent agreed. Only six of the respondents (6 per cent) disagreed and one strongly disagreed. 

 

The third question asked if the pharmacist would be interested in using telepharmacy capabilities in 

his/her pharmacy to deliver health care to remote areas without pharmacies. Of the respondents 19 per 

cent strongly agreed and 31 per cent agreed. However thirty five of the respondents (35 per cent) were 

neutral, nine of the respondents (9 per cent) disagreed and four strongly disagreed. 

 

The fourth question asked if the pharmacist thought that medication reviews (e.g. HMRs) could be 

carried out by using telepharmacy. Of the respondents 16 per cent strongly agreed and 44 per cent 

agreed. However twenty one of the respondents (21 per cent) were neutral, sixteen of the respondents 

(16 per cent) disagreed and two strongly disagreed. 

 

The fifth question asked if the pharmacist thought that medication reviews, carried out by using 

telepharmacy, would require the help of a trained person or healthcare worker in the remote location to 

assist the patient during the review. The majority of the respondents were in favour of a trained remote 

assistant (86 per cent agreed or strongly agreed). Of the respondents 42 per cent strongly agreed and 

43 per cent agreed. Twelve of the respondents (12 per cent) were neutral, two of the respondents 

disagreed and none strongly disagreed. 

 

The sixth question asked if the pharmacist would be interested in offering a medication review service 

to residents in outlying areas using telepharmacy capabilities at his/her pharmacy. The majority of the 

respondents were in favour of a trained remote assistant (86 per cent agreed or strongly agreed). Of the 

respondents 15 per cent strongly agreed and 26 per cent agreed. However forty one of the respondents 

(41 per cent) were neutral, eleven of the respondents (11 per cent) disagreed and five strongly 

disagreed. 

 

The seventh question asked if the pharmacist thought there was potential for pharmacies using 

telepharmacy to act as a site to deliver pharmacy services (e.g. dispensing by trained assistants under 
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video supervision) to remote areas without pharmacies. The majority of the respondents were in 

favour of using a trained remote assistant to deliver pharmacy services under video supervision (71 per 

cent agreed or strongly agreed). Of the respondents 17 per cent strongly agreed and 55 per cent agreed. 

However five of the respondents (5 per cent) were neutral, twenty of the respondents (20 per cent) 

disagreed and three strongly disagreed. 

 

The eighth question asked if the pharmacist thought there was potential for a Call Centre, operated by 

pharmacists, using telepharmacy, to provide professional health care services like patient counselling, 

to rural and remote communities when the local pharmacy is closed. The majority of the respondents 

were in favour of using a Call Centre, operated by pharmacists, to provide professional health care 

services to rural and remote communities when the local pharmacy is closed (73 per cent agreed or 

strongly agreed). Of the respondents 16 per cent strongly agreed and 57 per cent agreed. However, 

twelve of the respondents (12 per cent) were neutral, ten of the respondents (10 per cent) disagreed 

and four strongly disagreed. 

 

The ninth question asked if the pharmacist thought there was potential for a Call Centre, operated by 

pharmacists, using telepharmacy, to dispense prescriptions for rural and remote communities when the 

local pharmacy is closed, by operating a remote automated dispensing machine situated in a secure 

area. Only a minority of the respondents were in favour of using such a Call Centre to provide 

dispensing services to rural and remote communities when the local pharmacy is closed (30 per cent 

agreed or strongly agreed). Of the respondents only 7 per cent strongly agreed and 23 per cent agreed. 

However twenty seven of the respondents (27 per cent) were neutral and the majority of the 

respondents were not in favour of such an approach (42 per cent): thirty two of the respondents (32 per 

cent) disagreed and ten strongly disagreed (10 per cent). 

 

The final question asked if the pharmacist thought there was potential for a Call Centre, operated by 

pharmacists, using telepharmacy, to deliver pharmacy services to remote areas, without pharmacies, 

by operating remote automated dispensing machines situated in a secure area such as the local medical 

centre. Only a small majority of the respondents were in favour of using such a Call Centre to provide 

dispensing services to rural and remote communities where there is no local pharmacy (43 per cent 

agreed or strongly agreed versus 33 per cent who disagreed or strongly disagreed). However, twenty 

four of the respondents (24 per cent) were neutral. 
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Table 10: Summary of Responses - Pharmacist Survey Section 2 

Variable % n 

1. Pharmacist thinks that telepharmacy can improve the provision of 
health care by pharmacists to rural and remote communities, who 
may have poor access to health services. 
Strongly Agree 
Agree 
Neutral 
Disagree 

 

 
 
 
32.3% 
60.6% 
2.0% 
5.1% 

 
 
 
32 
60 
  2 
  5 

2. Pharmacist thinks that it is feasible to use telepharmacy to provide 
professional health care services, like patient counselling, to remote 
communities.  
Strongly Agree 
Agree 
Neutral 
Disagree 
Strongly Disagree 

 

 
 
 
28.3% 
58.6% 
  6.1% 
  6.1% 
  1.0% 

 
 
 
28 
58 
  6 
  6 
  1 

3. Pharmacist thinks that medication reviews (e.g. HMRs) could be 
carried out by using telepharmacy. 
Strongly Agree 
Agree 
Neutral 
Disagree 
Strongly Disagree 

 

 
 
16.2% 
44.4% 
21.2% 
16.2% 
  2.0% 

 
 
16 
44 
21 
16 
  2 

4. Pharmacist thinks that medication reviews, carried out by using 
telepharmacy, would require the help of a trained person or 
healthcare worker in the remote location to assist the patient during 
the review.  
Strongly Agree 
Agree 
Neutral 
Disagree 

 

 
 
 
42.4% 
43.4% 
12.1% 
  2.0% 

 
 
 
42 
43 
12 
  2 

5. Pharmacist thinks there is potential for pharmacies using 
telepharmacy to act as a site to deliver pharmacy services (e.g. 
dispensing by trained assistants under video supervision) to remote 
areas without pharmacies. 
Strongly Agree 
Agree 
Neutral 
Disagree 
Strongly Disagree 

 

 
 
 
17.2% 
54.5% 
  5.1% 
20.2% 
  3.0% 

 
 
 
17 
54 
  5 
20 
  3 

6. Pharmacist thinks there is potential for a Call Centre, operated by 
pharmacists, using telepharmacy, to provide professional health 
care services like patient counselling, to rural and remote 
communities when the local pharmacy is closed.  
Strongly Agree 
Agree 
Neutral 
Disagree 
Strongly Disagree 
Missing 

 

 
 
 
 
16.2% 
56.6% 
12.1% 
10.1% 
  4.0% 
  1.0% 

 
 
 
 
16 
56 
12 
10 
  4 
  1 
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Variable % n 
7. Pharmacist thinks there is potential for a Call Centre, operated by 

pharmacists, using telepharmacy, to dispense prescriptions for rural 
and remote communities when the local pharmacy is closed, by 
operating a remote automated dispensing machine situated in a 
secure area. 
Strongly Agree 
Agree 
Neutral 
Disagree 
Strongly Disagree 

 

 
 
  
 
 7.1% 
23.2% 
27.3% 
32.3% 
10.1% 

 
 
 
 
  7 
23 
27 
32 
10 

8. Pharmacist thinks there is potential for pharmacies using 
telepharmacy to deliver pharmacy services to remote areas, without 
pharmacies, by operating remote automated dispensing machines 
situated in a secure area such as the local medical centre. 
Strongly Agree 
Agree 
Neutral 
Disagree 
Strongly Disagree 

 

 
 
  
 
 5.1% 
37.4% 
24.2% 
23.2% 
10.1 
 

 
 
 
 
5 
37 
24 
23 
10 

9. Pharmacist would be interested in using telepharmacy capabilities 
at his/her pharmacy to deliver health care to remote areas without 
pharmacies.  
Strongly Agree 
Agree 
Neutral 
Disagree 
Strongly Disagree 
Missing 
 

 
 
19.2% 
31.3% 
35.4% 
  9.1% 
  4.0% 
  1.0% 

 
 
19 
31 
35 
  9 
  4 
  1 

10. Pharmacist would be interested in offering a medication review 
service to residents in outlying areas using telepharmacy 
capabilities at his/her pharmacy. 
Strongly Agree 
Agree 
Neutral 
Disagree 
Strongly Disagree 
Missing 
 

 
 
 
15.2% 
26.3% 
41.4% 
11.1% 
  5.1% 
  1.0% 

 
 
 
15 
26 
41 
11 
  5 
  1 

 

5.2.2.3 Further Analysis 

 

The data consisting of categorical variables were analysed with SPSS® 14.0 for Windows (SPSS Inc., 

Chicago, U.S.A.), using appropriate non-parametric statistical functions, such as “Frequencies” and 

“Crosstabs”, along with the Pearson Chi-square and Kruskal-Wallis test. Table 11 reveals information 

about the gender differences between respondent pharmacists. There were significant differences 

(P<0.05) in the responses to two of the questions (indicated by the shaded areas in the Table).  
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Question 3 of the Pharmacist Survey asked the population area in which the pharmacist practised in 

three different groupings; less than 5,000 people, 5,001 to 10,000 people and greater than 10,000 

people. 

 

The situation for population area in which the pharmacist practised (Question 3) was, however, found 

to be significant  indicating in this sample group surveyed more male pharmacists practised in remote 

areas than female pharmacists (Chi-square= 7.2, df =2, P = 0.028). 

 

The second question that was found to be significant was Question 6, the provision of S100 services to 

AHSs (Yates’ Correction for Continuity Chi-square= 4.6, df =1, P = 0.032) indicating that there was a 

difference in the sample group surveyed and that more female pharmacists supplied S100 services than 

male pharmacists. However, caution needs to be exercised in interpreting these results since only 13 of 

the 99 pharmacists surveyed indicated that they were involved in the supply of S100 services to AHSs.  

 

Table 11: Responses to Pharmacist Survey by Gender - Pearson Chi-Square Tests 

Question Value df Asymp. Sig. 

(2-sided) 

Years of Practice 1.228 3 .746 

Population of town/city where practising 7.187 2 .028 

PhARIA where practising 

 

1.643 4 .801 

Pharmacist provides pharmacy services in any rural and remote areas, where 

there are no physical pharmacies. 

2.506 1 .113 

Pharmacist provides S100 services to any Aboriginal and Islander Health 

Services, where there is no physical pharmacy. 

4.605 1 .032 

If pharmacist does not provide pharmacy services in any rural and remote areas, 

where there are no physical pharmacies, does pharmacist plan to offer services to 

these areas in the future 

.541 1 .462 

Broadband ADSL available where pharmacist practices 

 

.466 1 .495 

Pharmacist accredited to conduct Medication Reviews 

 

.309 1 .578 

If pharmacist is not accredited, does pharmacist think it feasible to interview a 

patient and collect the requisite information to be sent to an accredited 

pharmacist to prepare a Medication Review 

.050 1 .822 

Pharmacist thinks that telepharmacy can improve the provision of health care by 

pharmacists to rural and remote communities, who may have poor access to 

health services. 

3.182 2 .204 
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Question Value df Asymp. Sig. 

(2-sided) 

Pharmacist thinks that it is feasible to use telepharmacy to provide professional 

health care services, like patient counselling, to remote communities. 

0.894 2 .640 

Pharmacist thinks that medication reviews (e.g. HMRs) could be carried out by 

using telepharmacy. 

.667 2 .717 

Pharmacist thinks that medication reviews, carried out by using telepharmacy, 

would require the help of a trained person or healthcare worker in the remote 

location to assist the patient during the review. 

.092 2 .955 

Pharmacist thinks there is potential for pharmacies using telepharmacy to act as 

a site to deliver pharmacy services (e.g. dispensing by trained assistants under 

video supervision) to remote areas without pharmacies. 

1.653 2 .438 

Pharmacist thinks I think there is potential for a Call Centre, operated by 

pharmacists, using telepharmacy, to provide professional health care services 

like patient counselling, to rural and remote communities when the local 

pharmacy is closed.  

3.915 2 .233 

Pharmacist thinks there is potential for a Call Centre, operated by pharmacists, 

using telepharmacy, to dispense prescriptions for rural and remote communities 

when the local pharmacy is closed, by operating a remote automated dispensing 

machine situated in a secure area. 

1.182 2 .554 

Pharmacist thinks there is potential for pharmacies using telepharmacy to deliver 

pharmacy services to remote areas, without pharmacies, by operating remote 

automated dispensing machines situated in a secure area such as the local 

medical centre. 

0.971 2 .615 

Pharmacist would be interested in using telepharmacy capabilities at his/her 

pharmacy to deliver health care to remote areas without pharmacies.  

.034 2 .983 

Pharmacist would be interested in offering a medication review service to 

residents in outlying areas using telepharmacy capabilities at his/her pharmacy. 

.201 2 .904 

 

The data were then further analysed by ARIA. The ARIA variable was collapsed into two categories; 

urban and rural (ARIA 1 and 2 for urban and ARIA 3-6 for rural). The results appear in Table 12 

below. There were only two questions which resulted in a significant difference (P < 0.05), as shown 

in the shaded areas of the table. These were the population of the town/city where practising and the 

question which asked if medication reviews, carried out by using telepharmacy, would require the help 

of a trained person or healthcare worker in the remote location to assist the patient during the review. 

 

The results (Figure 18) reveal that 56 per cent of rural pharmacists practise in rural locations with a 

population greater than 10,001, in an ARIA classified areas of 3-6. Eighteen per cent practise in towns 

with populations between 5001 and 10,000 and 15 per cent in populations below 5000. The remaining 
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pharmacists, (10 per cent) classified as urban by ARIA numbers 1 and 2 practise in areas with a 

population greater than 10,001. 

  

Figure 18: Pharmacist survey-Population of the town/city where practising by ARIA group. 

The results of the question asking if medication reviews, carried out by using telepharmacy, would 

require the help of a trained person or healthcare worker in the remote location to assist the patient 

during the review show that 89 per cent (Figure 19) of pharmacists in rural areas believed that an 

assistant would be required. The urban group indicated that 40 per cent of respondents thought that an 

assistant would be required. However, this is from a very small base of only 10 pharmacists.  

 

Figure 19: Pharmacist survey-Medication reviews, carried out by using telepharmacy, would 

require the help of a trained assistant, by ARIA group. 
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Table 12: Responses to Pharmacist Survey by ARIAGrouping - Pearson Chi-Square  

Question Value df Asymp. Sig. 

(2-sided) 

Gender 0.94 1 0.332 

Years of Practice 0.042 1 0.838 

Population of town/city where practising 5.287 1 0.021 

Pharmacist provides pharmacy services in any rural and remote areas, where 

there are no physical pharmacies. 

0.198 1 0.657 

Pharmacist provides S100 services to any Aboriginal and Islander Health 

Services, where there is no physical pharmacy. 

0.479 1 0.489 

If pharmacist does not provide pharmacy services in any rural and remote areas, 

where there are no physical pharmacies, does pharmacist plan to offer services 

to these areas in the future 

0.362 1 0.547 

Broadband ADSL available where pharmacist practices 

 

0.718 1 0.397 

Pharmacist accredited to conduct Medication Reviews 

 

0.041 1 0.839 

If pharmacist is not accredited, does pharmacist think it feasible to interview a 

patient and collect the requisite information to be sent to an accredited 

pharmacist to prepare a Medication Review 

0.859 1 0.354 

Pharmacist thinks that telepharmacy can improve the provision of health care 

by pharmacists to rural and remote communities, who may have poor access to 

health services. 

0.743 1 0.389 

Pharmacist thinks that it is feasible to use telepharmacy to provide professional 

health care services, like patient counselling, to remote communities. 

0.021 1 0.885 

Pharmacist thinks that medication reviews (e.g. HMRs) could be carried out by 

using telepharmacy. 

0.073 1 0.787 

Pharmacist thinks that medication reviews, carried out by using telepharmacy, 

would require the help of a trained person or healthcare worker in the remote 

location to assist the patient during the review. 

6.911 1 0.009 

Pharmacist thinks there is potential for pharmacies using telepharmacy to act as 

a site to deliver pharmacy services (e.g. dispensing by trained assistants under 

video supervision) to remote areas without pharmacies. 

0.007 1 0.934 

Pharmacist thinks I think there is potential for a Call Centre, operated by 

pharmacists, using telepharmacy, to provide professional health care services 

like patient counselling, to rural and remote communities when the local 

pharmacy is closed.  

0.032 1 0.859 
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Question Value df Asymp. Sig. 

(2-sided) 

Pharmacist thinks there is potential for a Call Centre, operated by pharmacists, 

using telepharmacy, to dispense prescriptions for rural and remote communities 

when the local pharmacy is closed, by operating a remote automated dispensing 

machine situated in a secure area. 

0.002 1 0.962 

Pharmacist thinks there is potential for pharmacies using telepharmacy to 

deliver pharmacy services to remote areas, without pharmacies, by operating 

remote automated dispensing machines situated in a secure area such as the 

local medical centre. 

0.24 1 0.624 

Pharmacist would be interested in using telepharmacy capabilities at his/her 

pharmacy to deliver health care to remote areas without pharmacies.  

0.015 1 0.903 

Pharmacist would be interested in offering a medication review service to 

residents in outlying areas using telepharmacy capabilities at his/her pharmacy. 

0.758 1 0.384 

 

The data were then further analysed by experience groups. The experience variable was collapsed into 

two categories; less than 10 years experience and more than 10 years experience. The results appear in 

Table 13 below. There were four questions which resulted in a significant difference (P < 0.05), as 

shown in the shaded areas in the table. These were: 

�x Pharmacist thinks that it is feasible to use telepharmacy to provide professional health care 

services, like patient counselling, to remote communities (Figure 20). 

�x Pharmacist thinks that medication reviews (e.g. HMRs) could be carried out by using 

telepharmacy (Figure 21). 

�x Pharmacist thinks there is potential for a Call Centre, operated by pharmacists, using 

telepharmacy, to dispense prescriptions for rural and remote communities when the local 

pharmacy is closed, by operating a remote automated dispensing machine situated in a secure 

area (Figure 22). 

�x Pharmacist thinks there is potential for pharmacies using telepharmacy to deliver pharmacy 

services to remote areas, without pharmacies, by operating remote automated dispensing 

machines situated in a secure area such as the local medical centre (Figure 23). 
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Table 13: Responses to Pharmacist Survey by Experience Grouping - Pearson Chi-Square  

Question Value df Asymp. Sig. 

(2-sided) 

Gender. 1.067  0.302 

Population of town/city where practising. 1.001  0.317 

PhARIA where practising. 0.832  0.362 

Pharmacist provides pharmacy services in any rural and remote areas, where 

there are no physical pharmacies. 

0.941  0.332 

Pharmacist provides S100 services to any Aboriginal and Islander Health 

Services, where there is no physical pharmacy. 

0.039  0.843 

If pharmacist does not provide pharmacy services in any rural and remote areas, 

where there are no physical pharmacies, does pharmacist plan to offer services 

to these areas in the future 

0.337  0.562 

Broadband ADSL available where pharmacist practices 

 

0.622  0.43 

Pharmacist accredited to conduct Medication Reviews 

 

2.416  0.12 

If pharmacist is not accredited, does pharmacist think it feasible to interview a 

patient and collect the requisite information to be sent to an accredited 

pharmacist to prepare a Medication Review 

1.788  0.181 

Pharmacist thinks that telepharmacy can improve the provision of health care 

by pharmacists to rural and remote communities, who may have poor access to 

health services. 

6.288  0.012 

Pharmacist thinks that it is feasible to use telepharmacy to provide professional 

health care services, like patient counselling, to remote communities. 

4.595  0.032 

Pharmacist thinks that medication reviews (e.g. HMRs) could be carried out by 

using telepharmacy. 

6.659  0.01 

Pharmacist thinks that medication reviews, carried out by using telepharmacy, 

would require the help of a trained person or healthcare worker in the remote 

location to assist the patient during the review. 

1.343  0.247 

Pharmacist thinks there is potential for pharmacies using telepharmacy to act as 

a site to deliver pharmacy services (e.g. dispensing by trained assistants under 

video supervision) to remote areas without pharmacies. 

0.496  0.481 

Pharmacist thinks I think there is potential for a Call Centre, operated by 

pharmacists, using telepharmacy, to provide professional health care services 

like patient counselling, to rural and remote communities when the local 

pharmacy is closed.  

2.978  0.084 
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Question Value df Asymp. Sig. 

(2-sided) 

Pharmacist thinks there is potential for a Call Centre, operated by pharmacists, 

using telepharmacy, to dispense prescriptions for rural and remote communities 

when the local pharmacy is closed, by operating a remote automated dispensing 

machine situated in a secure area. 

5.339  0.021 

Pharmacist thinks there is potential for pharmacies using telepharmacy to 

deliver pharmacy services to remote areas, without pharmacies, by operating 

remote automated dispensing machines situated in a secure area such as the 

local medical centre. 

12.423  0 

Pharmacist would be interested in using telepharmacy capabilities at his/her 

pharmacy to deliver health care to remote areas without pharmacies.  

0.037  0.847 

Pharmacist would be interested in offering a medication review service to 

residents in outlying areas using telepharmacy capabilities at his/her pharmacy. 

0.214  0.644 

 

 The questions which showed significant differences were further analysed as shown in the following 

Figures 20-23. 

 

Figure 20: Pharmacist thinks that it is feasible to use telepharmacy to provide professional 

health care services 
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Figure 21: Pharmacist thinks that HMRs could be carried out by using telepharmacy. 

 

 

Figure 22: Pharmacist thinks there is potential for a Call Centre, operated by pharmacists, using 

telepharmacy, to dispense prescriptions for rural and remote communities when the local 

pharmacy is closed. 

 

Page 109 

The application of telepharmacy as an enabling technology to facilitate the provision of quality pharmaceutical services to 
rural and remote areas of Australia. 



 

 

Figure 23: Pharmacist thinks there is potential for pharmacies using telepharmacy to deliver 

pharmacy services to remote areas, without pharmacies. 

 

5.2.2.4 Discussion 

 

The results from the survey of Pharmacists indicated that there was no significant difference in 

opinions on telepharmacy between male and female pharmacists (Section 2 questions). There were 

two identified gender differences in Section 1 responses; the population areas where female 

pharmacists practised was different to male pharmacists and more female pharmacists indicated that 

they supplied PBS S100 services to AHSs, albeit on a low sample base of only 13 respondents; 10 

female and 3 male. This is an interesting finding and should be followed up in future research. There 

were also two identified differences when analysed by ARIA, although the values on analysis were too 

small to yield any worthwhile results. 

 

The data analysed by years of experience did, however, reveal some interesting differences. On the 

question of whether the pharmacist thought it feasible to use telepharmacy to provide professional 

health care services, like patient counselling, to remote communities (Figure 20), the younger group 

(less than 10 years experience) were unanimous in agreeing with the proposition, whilst the older 

group (more than 10 years of experience), whilst still positive (81 per cent), showed some 

reservations. 
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On the question of whether the pharmacist thought that medication reviews (e.g. HMRs) could be 

carried out by using telepharmacy (Figure 21), 77 per cent of the younger group agreed with the 

question, whilst 54 per cent of the older group agreed. 

 

The differences in opinion between the two age groups became more apparent in the next two 

questions. On the question of whether the pharmacist thought there was potential for a Call Centre, 

operated by pharmacists, using telepharmacy, to dispense prescriptions for rural and remote 

communities when the local pharmacy is closed, by operating a remote automated dispensing machine 

situated in a secure area (Figure 22), 40 per cent of the younger group agreed, but only 25 per cent of 

the older group agreed with the proposition. The final question revealed a significant difference in 

opinion between the age groups on the question of if the pharmacist thought there was potential for 

pharmacies using telepharmacy to deliver pharmacy services to remote areas, without pharmacies, by 

operating remote automated dispensing machines situated in a secure area such as the local medical 

centre (Figure 23). The results show that 67 per cent of the younger group agreed with the proposition, 

whilst only 32 per cent of the older group agreed. 

 

This difference in opinion may reflect the relatively lower risk averse attitude of the younger group or 

perhaps the difficulty that the older pharmacist group may have with technology when compared to 

the younger group. The older pharmacist group’s opinion may also be influenced by previous failed 

attempts to use technology. Whatever the underlying reasons for the difference in opinion, it is 

nevertheless interesting that the majority of the older pharmacist group do not support the use of 

remote automated dispensing machines, even where there is no pharmacy. This may indicate a lack of 

understanding by the older pharmacist group of the medication issues confronting communities in 

rural and remote Australia. 
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5.2.3 Survey of Medical Practitioners in Northern Queensland on Telepharmacy  

5.2.3.1 Methods 

 

A total sample of 609 medical practitioners in rural and remote areas in northern Queensland (Postal 

Codes of 4700 (Rockhampton) and above), were chosen to be included in the survey. The list of these 

medical practitioners was purchased from the Queensland Board of Medical Practitioners. All medical 

practitioners, with addresses published on the Register and meeting the Postal Code criterion above 

were selected for the survey. The format chosen for the survey was a postal survey, with a stamped 

envelope included for the return of the forms.  A Victorian study in 2003/4 showed that postal surveys 

of medical practitioners had superior response rates to telephone interviews.(153)  

 

The survey forms were addressed to the name of the medical practitioner as specified on the Register 

and were mailed out to 609 medical practitioners on the list. The James Cook University Human 

Ethics Committee had given approval for the survey to be carried out as a low risk study (refer to 

Appendix A for ethics approval application).  

 

As per the pharmacist survey, each 3-page survey form (refer to Appendix B2) was attached with a 

cover letter, an U.S.-published article on the North Dakota Telepharmacy Project (refer to Appendix 

F) and a reply-paid envelope. The cover letter explained the purpose of the survey, which was to 

assess the opinions of medical practitioners working in rural and remote parts of northern and central 

Queensland and provide a brief introduction to telepharmacy. As with the survey sent to pharmacists, 

the article on the North Dakota Telepharmacy Project accompanied the survey—chosen because it 

gave a detailed description of a telepharmacy project in North Dakota and details of other 

telepharmacy projects in the United States and would assist medical practitioners unfamiliar with the 

concepts of telepharmacy to better understand what the survey was about. Approval was obtained 

from the publisher to copy this article and disseminate it as part of the survey (refer to Appendix F).  

 

The respondents were given one-month’s time to complete and return the survey and an incentive to 

enter into the draw for an iPod (valued at $300) to encourage return of the survey forms prior to the 

due date was also included. Supplementary Human Ethics Approval was obtained authorising this 

incentive (refer to Appendix A). Because of the incentive, and the simple design of the survey form, it 

was considered unnecessary to send out a follow-up reminder letter.  
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The survey form had two main sections; most of the questions were similar to those included in the 

pharmacist survey to enable comparison.  

 

The first part of the survey was aimed at collecting information about the demographics of the medical 

practitioner sample (e.g. gender, number of years of experience in medical practice, location of 

practice (Post Code), population of the practice location and whether or not the medical practitioner 

offered healthcare services to rural and remote areas without physical access to pharmacies and if the 

medical practitioner planned to provide these services in the future. The first part of the survey also 

asked questions relating to the supply of S100 services to Aboriginal and Islander Health Services and 

if the medical practitioner has access to broadband ADSL in their practice.  

 

Section 2 of the survey form was concerned with the medical practitioner’s opinions about using 

telepharmacy as part of pharmacy practice. The questions required responses of ‘Yes’, ‘No’, ‘Unsure’, 

and ‘Non Applicable’. The issues canvassed included the medical practitioner’s opinions regarding the 

potential of telepharmacy to improve healthcare in rural and remote communities by providing 

professional pharmacy services such as patient counselling, and medication reviews. Other questions 

included the medical practitioner’s opinions on delivering pharmacy services in rural and remote 

areas, by supervision of trained assistants by video link and the operation of remote automated 

dispensing machines. 

 

A free format section was also included in the form to enable the medical practitioner to express 

his/her opinions about telepharmacy. 

5.2.3.2 Results 

 

Out of the 609 surveys sent out, 104 forms were returned. However, 3 of the surveys were returned 

blank where the medical practitioner had indicated on the form that he was retired. Therefore, a total 

of 101 (response rate of 17 per cent) survey forms were analysed. Seven of the analysed survey forms 

had some unanswered questions, but were included in the trial analyses.  

 

Question 1, asked the gender of the medical practitioner: 64 per cent of the respondents were males 

and 36 per cent were females (refer to Table 15 for a summary of Section 1 responses).  

 

The respondent medical practitioners were heavily weighted towards a high degree of experience, with 

91 per cent listing more than 10 years of experience. Of the four experience groups in the survey, 9 per 
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cent had less than 10 years experience, 31 per cent had 10 to 19 years experience, 35 per cent had 20 

to 29 years experience and 24 per cent had more than 30 years experience. 

 

Location 

The location of the medical practitioner respondents reflects the targeted nature of the survey. The 

following table shows the distribution of respondents grouped by ARIA Categories. 

 

Table 14: Medical Practitioner ARIA Categories 

 Percent of respondents 

Category 1 - Highly Accessible  0% 

Category 2 -Accessible (Group A) 3% 

Category 3 - Accessible (Group B)  65% 

Category 4 - Moderately Accessible  17% 

Category 5 - Remote 4% 

Category 6 - Very Remote 12% 

 

From the data obtained, of the three population groups being serviced by the rural medical 

practitioners surveyed, the majority (75 per cent) were servicing towns of more than 10,001 people. 

 

Question three of Section 1 asked the medical practitioner if he/she provided medicine supply services 

in any rural and remote areas, where there are no physical pharmacies. A surprisingly high number of 

respondents (22 per cent) supplied medicines where there are no physical pharmacies. 

 

A number of the respondents (8 per cent) indicated that they were involved in the provision of S100 

pharmaceutical services to Aboriginal Health Services (AHS), and only 9 per cent were planning to 

offer medicine supply services to rural and remote communities in the future. 

 

The final question in Section 1 of the survey asked the medical practitioner if Broadband ADSL was 

available in the area where he/she practiced. The vast majority (91 per cent) of the respondents 

indicated that Broadband ADSL was available in the area where the medical practitioner practised. 

 

Page 114 

The application of telepharmacy as an enabling technology to facilitate the provision of quality pharmaceutical services to 
rural and remote areas of Australia. 



 

 

Table 15: Summary of Responses - Doctor Survey Section 1 

Variable % n 

Gender 

Male 

Female 

 

63.6% 

36.4% 

 

68 

39 

Years of Practice 

LT 10 yrs 

10 to 19 yrs 

20 to 29 yrs 

MT 30 yrs 

Missing 

 

  9.3% 

30.8% 

34.6% 

24.3% 

  0.9% 

 

10 

33 

37 

26 

  1 

Population of town/city where practising 

LT 5000 

5001 to 10000 

MT 10001 

 

15.0% 

10.3% 

74.8% 

 

16 

11 

80 

Doctor provides medicine supply services in any rural and remote areas, 

where there are no physical pharmacies. 

Yes 

No 

Unsure 

NA 

 

   

22.4% 

72.0% 

  3.7% 

  1.9% 

 

  

24 

77 

4 

2 

Doctor provides S100 medicine supply services to any Aboriginal and 

Islander Health Services, where there is no physical pharmacy. 

Yes 

No 

Unsure 

NA 

 

  

 8.4% 

82.2% 

  7.5% 

  1.9% 

 

   

9 

88 

8 

2 

If doctor does not provide medicine supply services in any rural and remote 

areas, where there are no physical pharmacies, does doctor plan to offer 

services to these areas in the future: 

Yes 

No 

Unsure 

NA 

Missing 

 

   

 

  6.1% 

19.2% 

37.4% 

27.3% 

10.1% 

 

 

 

 10 

53 

16 

25 

3 

Broadband ADSL available where doctor practices 

Yes 

No 

Unsure 

 

90.7% 

  1.9% 

  7.5% 

 

97 

2 

8 
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Section 2 of the survey form was dedicated to questions about the medical practitioner’s opinions on 

telepharmacy. A series of ten questions were posed and the respondents asked to rate their response to 

the question using the rating scale “Strongly Agree”, “Agree”, “Neutral”, “Disagree” and “Strongly 

Disagree”. 

 

The first question in this section asked if the medical practitioner thought that telepharmacy can 

improve the provision of health care by pharmacists to rural and remote communities, who may have 

poor access to health services. The majority of the respondents were supportive of this question: 33 

per cent strongly agreed and 56 per cent agreed. Only 2 respondents disagreed and none strongly 

disagreed, refer to Table 16 for Section 2 responses. 

 

The second question in this section asked if the medical practitioner thought it is feasible to use 

telepharmacy to provide professional health care services, like patient counselling, to remote 

communities. The majority of the respondents were supportive of this question: 23 per cent strongly 

agreed and 63 per cent agreed. Only three of the respondents (3 per cent) disagreed and none strongly 

disagreed. 

 

The third question asked if the medical practitioner thought that medication reviews (e.g. HMRs) 

could be carried out by using telepharmacy. Of the respondents 12 per cent strongly agreed and 56 per 

cent agreed. However nineteen of the respondents (18 per cent ) were neutral, ten of the respondents (9 

per cent) disagreed and three strongly disagreed. 

 

The fourth question asked if the medical practitioner thought that medication reviews, carried out by 

using telepharmacy, would require the help of a trained person or healthcare worker in the remote 

location to assist the patient during the review. The majority of the respondents were in favour of a 

trained remote assistant (84 per cent agreed or strongly agreed). Of the respondents 36 per cent 

strongly agreed and 49 per cent agreed. Nine of the respondents (8 per cent) were neutral, six of the 

respondents (6 per cent) disagreed and two strongly disagreed. 
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The fifth question asked if the medical practitioner thought there was potential for pharmacies using 

telepharmacy to act as a site to deliver pharmacy services (e.g. dispensing by trained assistants under 

video supervision) to remote areas without pharmacies. The majority of the respondents were in 

favour of using a trained remote assistant to deliver pharmacy services under video supervision (86 per 

cent agreed or strongly agreed). Of the respondents 23 per cent strongly agreed and 63 per cent agreed. 

However twelve of the respondents (11 per cent) were neutral, three of the respondents disagreed and 

none strongly disagreed. 
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The sixth question asked if the medical practitioner thought there was potential for a Call Centre, 

operated by pharmacists, using telepharmacy, to provide professional health care services like patient 

counselling, to rural and remote communities when the local pharmacy is closed. The majority of the 

respondents were in favour of using a Call Centre, operated by pharmacists, to provide professional 

health care services to rural and remote communities when the local pharmacy is closed (67 per cent 

agreed or strongly agreed). Of the respondents 16 per cent strongly agreed and 51 per cent agreed. 

However twenty four of the respondents (22 per cent) were neutral, ten of the respondents (9 per cent) 

disagreed and one strongly disagreed. 

 

The seventh question asked if the medical practitioner thought there was potential for a Call Centre, 

operated by pharmacists, using telepharmacy, to dispense prescriptions for rural and remote 

communities when the local pharmacy is closed, by operating a remote automated dispensing machine 

situated in a secure area. Of the respondents only 9 per cent strongly agreed and 47 per cent agreed. 

However, twenty seven of the respondents (25 per cent) were neutral and thirteen of the respondents 

(12 per cent) disagreed and six strongly disagreed (6 per cent). 

 

The final question asked if the medical practitioner thought there was potential for a Call Centre, 

operated by pharmacists, using telepharmacy, to deliver pharmacy services to remote areas, without 

pharmacies, by operating remote automated dispensing machines situated in a secure area such as the 

local medical centre. A small majority of the respondents were in favour of using such a Call Centre to 

provide dispensing services to rural and remote communities where there is no local pharmacy (53 per 

cent agreed or strongly agreed versus 20 per cent who disagreed or strongly disagreed). However 

twenty eight of the respondents (26 per cent) were neutral. 

 

Table 16: Summary of Responses - Doctor Survey Section 2 

Variable % n 

Doctor thinks that telepharmacy can improve the provision of health care by 

doctors to rural and remote communities, who may have poor access to 

health services. 

Strongly Agree 

Agree 

Neutral 

Disagree 

Strongly Disagree 

 

 

 

12.1% 

57.9% 

17.8% 

  9.3% 

  2.8% 

 

 

 

13 

62 

19 

10 

  3 
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Variable % n 

Doctor thinks that it is feasible to use telepharmacy to provide professional 

health care services, like patient counselling, to remote communities.  

Strongly Agree 

Agree 

Neutral 

Disagree 

Strongly Disagree 

 

 

35.5% 

48.6% 

  8.4% 

  5.6% 

  1.9% 

 

 

38 

52 

  9 

  6 

  2 

Doctor thinks that medication reviews (e.g. HMRs) could be carried out by 

using telepharmacy. 

Strongly Agree 

Agree 

Neutral 

Disagree 

 

 

23.4% 

62.6% 

11.2% 

  2.8% 

 

 

25 

67 

12 

  3 

Doctor thinks that medication reviews, carried out by using telepharmacy, 

would require the help of a trained person or healthcare worker in the 

remote location to assist the patient during the review.  

Strongly Agree 

Agree 

Neutral 

Disagree 

Strongly Disagree 

 

 

 

15.9% 

51.4% 

22.4% 

  9.3% 

  0.9% 

 

 

 

17 

55 

24 

10 

  1 

Doctor thinks there is potential for pharmacies using telepharmacy to act as a 

site to deliver pharmacy services (e.g. dispensing by trained assistants under 

video supervision) to remote areas without pharmacies. 

Strongly Agree 

Agree 

Neutral 

Disagree 

Strongly Disagree 

Missing 

 

 

 

  9.3% 

46.7% 

25.2% 

12.1% 

  5.6% 

  0.9% 

 

 

 

10 

50 

27 

13 

  6 

  1 

Doctor thinks there is potential for a Call Centre, operated by pharmacists, 

using telepharmacy, to provide professional health care services like patient 

counselling, to rural and remote communities when the local pharmacy is 

closed.  

Strongly Agree 

Agree 

Neutral 

Disagree 

Strongly Disagree 

Missing 

 

 

 

 

 

11.2% 

42.1% 

26.2% 

15.0% 

  4.7% 

  0.9% 

 

 

 

 

12 

45 

28 

16 

  5 

  1 
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Variable % n 

Doctor thinks there is potential for a Call Centre, operated by pharmacists, 

using telepharmacy, to dispense prescriptions for rural and remote 

communities when the local pharmacy is closed, by operating a remote 

automated dispensing machine situated in a secure area. 

 Strongly Agree 

Agree 

Neutral 

Disagree 

Strongly Disagree 

Missing 

 

 

  

 

  9.3% 

46.7% 

25.2% 

12.1% 

  5.6% 

  0.9% 

 

 

 

 

10 

50 

27 

13 

  6 

  1 

Doctor thinks there is potential for pharmacies using telepharmacy to deliver 

pharmacy services to remote areas, without pharmacies, by operating remote 

automated dispensing machines situated in a secure area such as the local 

medical centre. 

Strongly Agree 

Agree 

Neutral 

Disagree 

Strongly Disagree  

Missing 

 

 

  

 

11.2% 

42.1% 

26.2% 

15.0% 

  4.7% 

  0.9 % 

 

 

 

 

12 

45 

28 

16 

  5 

  1 

 

5.2.3.3 Further Analysis 

The data consisting of categorical variables were analysed with SPSS® 14.0 for Windows. Table 17 

reveals information about the gender differences between respondent medical practitioners. There 

were no significant gender differences (P<0.05) in the responses to the questions.  

 

Table 17: Responses to Medical Practitioner Survey by Gender –Chi-Square, Kruskal-Wallis 

test. 

Question Chi-

Square 

df Asymp. Sig.  

Years of Practice 0.332 1 0.564 

Population of town/city where practising 0.038 1 0.845 

ARIA where practising 0.013 1 0.909 
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Question Chi-

Square 

df Asymp. Sig.  

Doctor provides pharmacy services in any rural and remote areas, where 

there are no physical pharmacies. 

2.059 1 0.151 

Doctor provides S100 services to any Aboriginal and Islander Health 

Services, where there is no physical pharmacy. 

0.464 1 0.496 

If doctor does not provide pharmacy services in any rural and remote areas, 

where there are no physical pharmacies, does doctor plan to offer services 

to these areas in the future 

1.289 1 0.256 

Broadband ADSL available where doctor practices 0.865 1 0.352 

Doctor thinks that telepharmacy can improve the provision of health care by 

pharmacists to rural and remote communities, who may have poor access to 

health services. 

0.407 1 0.524 

Doctor thinks that it is feasible to use telepharmacy to provide professional 

health care services, like patient counselling, to remote communities. 

0.002 1 0.969 

Doctor thinks that medication reviews (e.g. HMRs) could be carried out by 

using telepharmacy. 

0.344 1 0.557 

Doctor thinks that medication reviews, carried out by using telepharmacy, 

would require the help of a trained person or healthcare worker in the 

remote location to assist the patient during the review. 

0 1 0.986 

Doctor thinks there is potential for pharmacies using telepharmacy to act as 

a site to deliver pharmacy services (e.g. dispensing by trained assistants 

under video supervision) to remote areas without pharmacies. 

0.696 1 0.404 

Doctor thinks there is potential for a Call Centre, operated by pharmacists, 

using telepharmacy, to provide professional health care services like patient 

counselling, to rural and remote communities when the local pharmacy is 

closed.  

0.502 1 0.479 

Doctor thinks there is potential for a Call Centre, operated by pharmacists, 

using telepharmacy, to dispense prescriptions for rural and remote 

communities when the local pharmacy is closed, by operating a remote 

automated dispensing machine situated in a secure area. 

0.696 1 0.404 

Doctor thinks there is potential for pharmacists using telepharmacy to 

deliver pharmacy services to remote areas, without pharmacies, by 

operating remote automated dispensing machines situated in a secure area 

such as the local medical centre. 

0.502 1 0.479 

 

The data were then further analysed by ARIA. The ARIA variable was collapsed into two categories; 

urban and rural (ARIA 1 and 2 for urban and ARIA 3-6 for rural). No significant differences (P< 0.05) 

were found in this analysis. 
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A further analyse by experience groups was then undertaken. The experience variable was collapsed 

into two categories; less than 10 years experience and more than 10 years experience. Only one 

question indicated a significant difference; where the doctor indicated that he/she provided pharmacy 

services in rural and remote areas, where there are no physical pharmacies (Chi-Sq. = 4.7, df = 1, P = 

0.03). 

 

 

Figure 24: Doctor provides rural medication services where there is no pharmacy. 

 

The above figure indicates that 23 per cent (22 respondents out of 96) of the older doctor group (more 

than 10 years experience) provided pharmacy services in rural and remote areas, where there are no 

physical pharmacies. Only ten doctors were in the less experienced group. 
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5.2.4 Survey of Nurses on Telepharmacy  

5.2.4.1  Methods 

 

The third survey, of nurses, was administered at the Royal College of Nursing 2006 conference held in 

Cairns, North Queensland. As with the previous two surveys the James Cook University Human 

Ethics Committee had given approval for the survey to be carried out as a low risk study (refer to 

Appendix A for ethics approval application).  

 

A poster requesting conference participants to complete the survey forms was displayed at the James 

Cook University conference desk. As an incentive to encourage the completion of the questionnaire, 

each survey form was entered in a draw to win an iPod (valued at $300). The entries were drawn at the 

final day of the conference.  

 

The survey form had two main sections (refer Appendix B3). Most of the questions were similar to 

those included in the pharmacist survey to enable comparison.  

 

The first part of the survey was aimed at collecting information about the demographics of the nurse 

sample (e.g. gender, number of years of experience in nursing practice, location of practice (Post 

Code), population of the practice location and whether or not the nurse offered healthcare services to 

rural and remote areas without physical access to pharmacies and if the nurse planned to provide these 

services in the future. The first part of the survey also asked questions relating to the supply of S100 

services to Aboriginal and Islander Health Services and if the nurse has access to broadband ADSL in 

their practice.  

 

Section 2 of the survey form was concerned with nurse’s opinions about using telepharmacy as part of 

pharmacy practice. The questions required responses of ‘Yes’, ‘No’, ‘Unsure’, and ‘Non Applicable’. 

The issues canvassed included the nurse’s opinions regarding the potential of telepharmacy to improve 

healthcare in rural and remote communities by providing professional pharmacy services such as 

patient counselling and medication reviews. Other questions included the nurse’s opinions on 

delivering pharmacy services in rural and remote areas, by supervision of trained assistants by video 

link and the operation of remote automated dispensing machines. 
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Because the surveys were administered at a conference, and time was of the essence for conference 

attendees, no free format section was included in the form to enable the nurse to express his/her 

opinions about telepharmacy. Reference material including the North Dakota publication and JCU 

documentation including Ethics Committee Approval was available at the JCU conference desk. 

5.2.4.2 Results 

 

Out of the 360 attendees at the conference, 59 forms were completed. However, one of the surveys 

was returned incomplete. Therefore, a total of 58 (response rate of 16 per cent) survey forms were 

analysed.  

 

Question 1, asked the gender of the nurse: 12 per cent of the respondents were males and 88 per cent 

were females (refer to Table 19 for a summary of Section 1 responses).  

 

The respondent nurses were heavily weighted towards a high degree of experience, with 91 per cent 

reporting more than 10 years of experience.  

 

From the data obtained, of the three population groups being serviced by the nurses surveyed, the 

majority (85 per cent) were servicing towns of more than 10,001 people. 

 

Question four of Section 1 asked the nurse if he/she provided medicine supply services in any rural 

and remote areas, where there are no physical pharmacies. As per the medical practitioner survey, a 

surprisingly high number of respondents (26 per cent) supplied medicines where there are no physical 

pharmacies. 

 

The location of the respondents reflects the attendees at the conference. The following table shows the 

distribution of respondents grouped by ARIA Categories. 
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Table 18: Nurse ARIA Categories 

 Percent of respondents 

Category 1 – Highly Accessible  66% 

Category 2 – Accessible (Group A) 7% 

Category 3 – Accessible (Group B)  24% 

Category 4 – Moderately Accessible  4% 

Category 5 – Remote 0% 

Category 6 – Very Remote 0% 

 

Only a small number of the respondents (9 per cent) indicated that they were involved in the provision 

of S100 pharmaceutical services to Aboriginal Health Services (AHS) and only one of the respondents 

was planning to offer medicine supply services to rural and remote communities in the future. 

 

The final question in Section 1 of the survey asked the nurse if Broadband ADSL was available in the 

area where he/she practiced. The majority (81 per cent) of the respondents indicated that Broadband 

ADSL was available in the area where the nurse practised. 

Table 19: Survey of Nurses Section 1 

Variable % n 

Gender 

Male 

Female 

 

12.1% 

87.9% 

 

  7 

51 

Years of Practice 

LT 10 yrs 

10 to 19 yrs 

20 to 29 yrs 

MT 30 yrs 

 

  8.6% 

10.3% 

39.7% 

41.4% 

 

  5 

  6 

23 

24 

Population of town/city where practising 

LT 5000 

5001 to 10000 

MT 10001 

 

10.3% 

  5.2% 

84.5% 

 

  6 

  3 

49 

Nurse provides medicine supply services in any rural and remote areas, 

where there are no physical pharmacies. 

Yes 

No 

NA 

 

   

25.9% 

58.6% 

15.5% 

 

  

15 

34 

  9 
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Variable % n 

Nurse provides S100 medicine supply services to any Aboriginal and Islander 

Health Services, where there is no physical pharmacy. 

Yes 

No 

Unsure 

NA 

 

  

  8.6% 

69.0% 

  5.2% 

17.2% 

 

   

  5 

40 

  3 

10 

If nurse does not provide medicine supply services in any rural and remote 

areas, where there are no physical pharmacies, does nurse plan to offer 

services to these areas in the future: 

Yes 

No 

Unsure 

NA 

 

   

 

  1.7% 

39.7% 

20.7% 

37.9% 

 

 

 

  1 

23 

12 

22 

Broadband ADSL available where nurse practices 

Yes 

No 

Unsure 

NA 

 

81.0% 

6.9% 

10.3% 

  1.7% 

 

47 

 4 

  6 

  1 

 

Section 2 of the survey form was dedicated to questions about the nurse’s opinions on telepharmacy.  

 

A series of ten questions were posed and the respondents asked to rate their response to the question 

using the rating scale “Strongly Agree”, “Agree”, “Neutral”, “Disagree” and “Strongly Disagree”. 

 

The first question in this section asked if the nurse thought that telepharmacy can improve the 

provision of health care by pharmacists to rural and remote communities, who may have poor access 

to health services. The majority of the respondents were supportive of this question: 16 per cent 

strongly agreed and 72 per cent agreed, (refer Table 20 for a summary of responses). 

 

The second question in this section asked if the nurse thought it feasible to use telepharmacy to 

provide professional health care services, like patient counselling, to remote communities. The 

majority of the respondents were supportive of this question: 28 per cent strongly agreed and 66 per 

cent agreed. Three respondents were neutral in their answer and one disagreed. 

 

The third question asked if the nurse thought that medication reviews (e.g. HMRs) could be carried out 

by using telepharmacy. Of the respondents 24 per cent strongly agreed and 72 per cent agreed. One of 

the respondents was neutral and one disagreed. 
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The fourth question asked if the nurse thought that medication reviews, carried out by using 

telepharmacy, would require the help of a trained person or healthcare worker in the remote location to 

assist the patient during the review. All of the respondents were in favour of a trained remote assistant.  

 

The fifth question asked if the nurse thought there was potential for pharmacies using telepharmacy to 

act as a site to deliver pharmacy services (e.g. dispensing by trained assistants under video 

supervision) to remote areas without pharmacies. The majority of the respondents were in favour of 

using a trained remote assistant to deliver pharmacy services under video supervision (81 per cent 

agreed or strongly agreed). Of the respondents 19 per cent strongly agreed and 62 per cent agreed. 

Five of the respondents were neutral and six of the respondents disagreed. 

 

The sixth question asked if the nurse thought there was potential for a Call Centre, operated by 

pharmacists, using telepharmacy, to provide professional health care services like patient counselling, 

to rural and remote communities when the local pharmacy is closed. The majority (76 per cent) of the 

respondents were in favour of using a Call Centre, operated by pharmacists, to provide professional 

health care services to rural and remote communities when the local pharmacy is closed. Of the 

respondents 17 per cent strongly agreed and 59 per cent agreed. 

 

The seventh question asked if the nurse thought there was potential for a Call Centre, operated by 

pharmacists, using telepharmacy, to dispense prescriptions for rural and remote communities when the 

local pharmacy is closed, by operating a remote automated dispensing machine situated in a secure 

area. Of the respondents only 19 per cent strongly agreed and 62 per cent agreed. However five of the 

respondents (9 per cent) were neutral and six of the respondents (10 per cent) disagreed and none 

strongly disagreed.  

 

The final question asked if the nurse thought there was potential for a Call Centre, operated by 

pharmacists, using telepharmacy, to deliver pharmacy services to remote areas, without pharmacies, 

by operating remote automated dispensing machines situated in a secure area such as the local medical 

centre. A majority of the respondents were in favour of using such a Call Centre to provide dispensing 

services to rural and remote communities where there is no local pharmacy (76 per cent agreed or 

strongly agreed versus 10 per cent who disagreed or strongly disagreed). Eight of the respondents (14 

per cent) were neutral. 
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Table 20: Nurse Survey Section 2 

Variable % n 

Nurse thinks that telepharmacy can improve the provision of health care by 

pharmacists to rural and remote communities, who may have poor access to 

health services. 

Strongly Agree 

Agree 

Neutral 

 

 

 

15.5% 

72.4% 

12.1% 

 

 

 

  9 

42 

  7 

Nurse thinks that it is feasible to use telepharmacy to provide professional 

health care services, like patient counselling, to remote communities.  

Strongly Agree 

Agree 

Neutral 

Disagree 

 

 

27.6% 

65.5% 

  5.2% 

  1.7% 

 

 

16 

38 

  3 

  1 

Nurse thinks that medication reviews (e.g. HMRs) could be carried out by 

using telepharmacy. 

Strongly Agree 

Agree 

Neutral 

Disagree 

 

 

24.1% 

72.4% 

  1.7% 

  1.7% 

 

 

14 

42 

  1 

  1 

Nurse thinks that medication reviews, carried out by using telepharmacy, 

would require the help of a trained person or healthcare worker in the 

remote location to assist the patient during the review.  

Strongly Agree 

Agree 

 

 

 

25.9% 

74.1% 

 

 

 

15 

43 

Nurse thinks there is potential for pharmacies using telepharmacy to act as a 

site to deliver pharmacy services (e.g. dispensing by trained assistants under 

video supervision) to remote areas without pharmacies. 

Strongly Agree 

Agree 

Neutral 

Disagree 

 

 

 

19.0% 

62.1% 

  8.6% 

10.3% 

 

 

 

11 

36 

  5 

  6 
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Variable % n 

Nurse thinks there is potential for a Call Centre, operated by pharmacists, 

using telepharmacy, to provide professional health care services like patient 

counselling, to rural and remote communities when the local pharmacy is 

closed.  

Strongly Agree 

Agree 

Neutral 

Disagree 

 

 

 

 

17.2% 

58.6% 

13.8% 

10.3% 

 

 

 

 

10 

34 

  8 

  6 

Nurse thinks there is potential for a Call Centre, operated by pharmacists, 

using telepharmacy, to dispense prescriptions for rural and remote 

communities when the local pharmacy is closed, by operating a remote 

automated dispensing machine situated in a secure area. 

Strongly Agree 

Agree 

Neutral 

Disagree 

 

 

 

 

  

 

 19.0% 

62.1% 

8.6% 

10.3% 

 

 

 

 

11 

36 

  5 

  6 

Nurse thinks there is potential for pharmacists using telepharmacy to deliver 

pharmacy services to remote areas, without pharmacies, by operating remote 

automated dispensing machines situated in a secure area such as the local 

medical centre. 

Strongly Agree 

Agree 

Neutral 

Disagree 

 

 

  

 

17.2% 

58.6% 

13.8% 

10.3% 

 

 

 

 

10 

34 

  8 

  6 

 

5.2.4.3 Further Analysis 

 

The data consisting of categorical variables were analysed with SPSS® 14.0 for Windows. The results 

from Section 1 of the survey of nurses indicated that there was no significant difference (P<0.05) in 

opinions, other than the population of the town or city where the nurse practised (shaded portion in 

Table 21). This difference is due to the bias introduced into the survey, since it was conducted at the 

Royal College of Nursing annual conference and there were a significant number of nurses from urban 

areas. 
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Table 21: Section 1 Responses to Nurse Survey by Gender - Chi-Square, Kruskal-Wallis test. 

Question Chi-

Square 

df Asymp. Sig.  

Years of Practice 0.250 1 0.617 

Population of town/city where practising 4.433 1 0.035 

ARIA where practising 2.022 1 0.155 

Nurse provides pharmacy services in any rural and remote areas, where 

there are no physical pharmacies. 

0.031 1 0.860 

Nurse provides S100 services to any Aboriginal and Islander Health 

Services, where there is no physical pharmacy. 

1.732 1 0.188 

If nurse does not provide pharmacy services in any rural and remote areas, 

where there are no physical pharmacies, does nurse plan to offer services to 

these areas in the future 

0.345 1 0.557 

Broadband ADSL available where nurse practices 0.206 1 0.650 

 

The survey results for Section 2 of the survey appear in the following table: 

Table 22: Section 2 Responses to Nurse Survey by Gender – Chi-Square, Kruskal-Wallis test. 

Question Chi-

Square 

df Asymp. Sig.  

Nurse thinks that telepharmacy can improve the provision of health care by 

pharmacists to rural and remote communities, who may have poor access to 

health services. 

0.862 1 0.353 

Nurse thinks that it is feasible to use telepharmacy to provide professional 

health care services, like patient counselling, to remote communities. 

1.148 1 0.284 

Nurse thinks that medication reviews (e.g. HMRs) could be carried out by 

using telepharmacy. 

0.184 1 0.668 

Nurse thinks that medication reviews, carried out by using telepharmacy, 

would require the help of a trained person or healthcare worker in the 

remote location to assist the patient during the review. 

0.030 1 0.863 

Nurse thinks there is potential for pharmacies using telepharmacy to act as a 

site to deliver pharmacy services (e.g. dispensing by trained assistants 

under video supervision) to remote areas without pharmacies. 

0.334 1 0.563 

Nurse thinks there is potential for a Call Centre, operated by pharmacists, 

using telepharmacy, to provide professional health care services like patient 

counselling, to rural and remote communities when the local pharmacy is 

closed.  

0.046 1 0.830 

 

 

 

Page 129 

The application of telepharmacy as an enabling technology to facilitate the provision of quality pharmaceutical services to 
rural and remote areas of Australia. 



 

Question Chi-

Square 

df Asymp. Sig.  

Nurse thinks there is potential for a Call Centre, operated by pharmacists, 

using telepharmacy, to dispense prescriptions for rural and remote 

communities when the local pharmacy is closed, by operating a remote 

automated dispensing machine situated in a secure area. 

0.334 1 0.563 

Nurse thinks there is potential for pharmacies using telepharmacy to deliver 

pharmacy services to remote areas, without pharmacies, by operating 

remote automated dispensing machines situated in a secure area such as the 

local medical centre. 

0.046 1 0.830 

 

The results from Section 2 of the survey of nurses indicated that there was no significant difference in 

opinions on telepharmacy between male and female nurses (Section 2 questions). The one identified 

gender difference was in the Section 1 responses; the population areas. Table 23 indicates that 

proportionally more male nurses practised in towns of less than 10,000 population than female nurses 

(albeit on a very low sample base). 

 

Table 23: Population Nurse Survey Gender Cross-tabulation 

  Gender Total 

  Male Female   

Population  Less than 5000 Count 2 4 6 

  5,001 to 10,000 Count 1 2 3 

  More than 10,001 Count 4 45 49 

Total Count 7 51 58 

 

 

The data were then further analysed by ARIA. The ARIA variable was collapsed into two categories; 

urban and rural (ARIA 1 and 2 for urban and ARIA 3-6 for rural). One significant difference (P< 0.05) 

was found in this analysis (Figure 25). 
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Figure 25: Nurse Group, population of the town/city where practising by ARIA group. 

Further analyse by experience groups was then undertaken (Figure 26). The experience variable was 

collapsed into two categories; less than 10 years experience and more than 10 years experience. Only 

one question indicated a significant difference (P < 0.05); if the nurse group thought that there was 

potential for pharmacies using telepharmacy to act as a site to deliver pharmacy services (e.g. 

dispensing by trained assistants under video supervision) to remote areas without pharmacies. 

However, the small number of respondents (5) in the less than 10 year experience group indicates that 

this result is probably unreliable. 
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Figure 26: Experience variable -nurse group; potential for pharmacies using telepharmacy to 

act as a site to deliver pharmacy services (e.g. dispensing by trained assistants under video 

supervision. 

 

Table 19 reveals that a large number (84 per cent) of the respondents who attended the Royal College 

of Nursing conference were from population areas of greater than 10,001 people. This information, 

when considered in conjunction with Table 18, which shows that 72 per cent of the respondents 

practised in ARIAs 1 and 2, indicates that the survey results should only be extrapolated to rural areas 

with care. 

 

5.2.4.4 Conclusion 

The survey of nurses suffers from the disadvantage that it was conducted at an annual conference. The 

participants, although highly experienced (91% having practised for more than 10 years), were mostly 

based in urban areas (72 per cent in ARIA < 3). This survey is therefore biased towards the opinions of 

urban nurses and the results, although interesting, need to be considered from that point of view. 
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5.2.5 Survey of Nurses/Healthcare workers on Telepharmacy  

5.2.5.1  Methods 

The fourth survey, of nurses and healthcare workers, was an Internet download. As with the previous 

three surveys the James Cook University Human Ethics Committee had given approval for the survey 

to be carried out as a low risk study (refer to Appendix A for ethics approval application).  

 

An Internet website was set up with the domain name of www.telepharmacy.com.au, using the 

software program Dreamweaver MX (Macromedia Inc.). 

 

A survey form was prepared in Acrobat 7 (Acrobat Professional, Adobe Inc.) format (see Appendix 

B4), to allow online submission of the completed form. For respondents who did not wish to download 

the Acrobat 7 to enable online completion of the form, two additional downloads were prepared: one 

in Word (Microsoft Corporation) and the other in Acrobat 5 format. These forms could be completed 

offline and either emailed, posted or telefaxed to the addresses and contact numbers provided on the 

website. The website also provided additional information on telepharmacy and links to telepharmacy 

websites of interest. Information on the survey was provided via a download document link. This 

document also provided details of the James Cook University complaints procedure.  

 

The respondents were given one-month’s time to complete and return the survey and an incentive to 

enter into the draw for an iPod (valued at $300) to encourage return of the survey forms prior to the 

due date was also included. Supplementary Human Ethics Approval was obtained authorising this 

incentive (refer to Appendix A). The use of an incentive is commonly used to encourage participation 

in web-based surveys. Bosnjak and Tuten state that the willingness to participate in a web-based 

survey has been shown to be highest for a prize draw group.(154) 

 

The survey was advertised in the Nursing Careers and Allied Health booklet published in June 2006. 

 

Unfortunately the response to the survey was very poor and only 28 completed forms were returned.  

 

Question 1 asked the gender of the nurse/healthcare worker: 18 per cent of the respondents were males 

and 82 per cent were females (refer to Table 25 for a summary of Section 1 responses).  
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The respondent nurse/healthcare workers were weighted towards a high degree of experience, with 68 

per cent listing more than 10 years of experience. Of the four experience groups in the survey, 32 per 

cent had less than 10 years experience, 7 per cent had 10 to 19 years experience, 36 per cent had 20 to 

29 years experience and 25 per cent had more than 30 years experience. 

 

From the data obtained, of the three population groups being serviced by the nurse/healthcare workers 

surveyed, the majority (61 per cent) were servicing towns of more than 10,001 people. 

 

The following table shows the distribution of respondents grouped by ARIA Categories. These 

categories were derived from converting the postal code where the respondent practised to the 

appropriate ARIA code. 

 

Table 24: Nurse Healthcare worker ARIA Categories 

 Percent of respondents 

Category 1 - Highly Accessible  18% 

Category 2 -Accessible (Group A) 0% 

Category 3 - Accessible (Group B)  68% 

Category 4 - Moderately Accessible  0% 

Category 5 - Remote 4% 

Category 6 - Very Remote 11% 

 

Question 5 of Section 1 asked the nurse/healthcare worker if he/she provided medicine supply services 

in any rural and remote areas, where there are no physical pharmacies. A low number of respondents 

(7 per cent) supplied medicines where there are no physical pharmacies and 11 per cent provided S100 

medicine supply services to AHSs (Question 6) and only 3 per cent planned to provide such services 

in the future (Question 7). 

 

The final question in Section 1 of the survey asked the nurse/healthcare worker if Broadband ADSL 

was available in the area where he/she practiced. The vast majority (93 per cent) of the respondents 

indicated that Broadband ADSL was available in the area where the nurse practised. 
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Table 25: Nurse Healthcare Worker Survey Section 1 

Variable % n 

Gender 

Male 

Female 

 

17.9% 

82.1% 

 

  5 

23 

Years of Practice 

LT 10 yrs 

10 to 19 yrs 

20 to 29 yrs 

MT 30 yrs 

 

32.1% 

  7.1% 

35.7% 

25.0% 

 

  9 

  2 

10 

  7 

Population of town/city where practising 

LT 5000 

5001 to 10000 

MT 10001 

 

14.3% 

25.0% 

60.7% 

 

  4 

  7 

17 

Nurse/HCW provides medicine supply services in any rural and remote 

areas, where there are no physical pharmacies. 

Yes 

No 

NA 

 

 

  7.1% 

85.7% 

  7.1% 

 

 

  2 

24 

  2 

Nurse/HCW provides S100 medicine supply services to any Aboriginal and 

Islander Health Services, where there is no physical pharmacy. 

Yes 

No 

Unsure 

NA 

 

 

10.7% 

82.1% 

  3.6% 

  3.6% 

 

 

  3 

23 

  1 

  1 

If  Nurse/HCW does not provide medicine supply services in any rural and 

remote areas, where there are no physical pharmacies, does Nurse/HCW  

plan to offer services to these areas in the future: 

Yes 

No 

Unsure 

NA 

 

 

 

3.6% 

57.1% 

10.7% 

28.6% 

 

 

 

  1 

16 

  3 

  8 

Broadband ADSL available where Nurse/HCW  practices 

Yes 

No 

 

92.9% 

  7.1% 

 

26 

  2 

 

Section 2 of the survey form was dedicated to questions about the nurse’s opinions on telepharmacy. 

A series of ten questions were posed and the respondents asked to rate their response to the question 

using the rating scale “Strongly Agree”, “Agree”, “Neutral”, “Disagree” and “Strongly Disagree”. 
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The first question in this section asked if the nurse/healthcare worker thought that telepharmacy can 

improve the provision of health care by pharmacists to rural and remote communities, who may have 

poor access to health services. The majority of the respondents were supportive of this question: 25 

per cent strongly agreed and 43 per cent agreed. Nine respondents were neutral in their answer (32 per 

cent) and none disagreed or strongly disagreed, (refer Table 26 for a summary of responses). 

 

The second question in this section asked if the nurse/healthcare worker thought it is feasible to use 

telepharmacy to provide professional health care services, like patient counselling, to remote 

communities. The majority of the respondents were supportive of this question: 39 per cent strongly 

agreed and 50 per cent agreed. Three respondents were neutral in their answer (11 per cent) and none 

disagreed or strongly disagreed. 

 

The third question asked if the nurse/healthcare worker thought that medication reviews (e.g. HMRs) 

could be carried out by using telepharmacy. Of the respondents 21 per cent strongly agreed and 64 per 

cent agreed. Four of the respondents (14 per cent) were neutral, none disagreed or strongly disagreed. 

 

The fourth question asked if the nurse/healthcare worker thought that medication reviews, carried out 

by using telepharmacy, would require the help of a trained person or healthcare worker in the remote 

location to assist the patient during the review. The majority of the respondents were in favour of a 

trained remote assistant (79 per cent agreed or strongly agreed). Of the respondents 32 per cent 

strongly agreed and 57 per cent agreed. Three of the respondents (11 per cent) were neutral, none of 

the respondents disagreed or strongly disagreed. 

 

The fifth question asked if the nurse/healthcare worker thought there was potential for pharmacies 

using telepharmacy to act as a site to deliver pharmacy services (e.g. dispensing by trained assistants 

under video supervision) to remote areas without pharmacies. The majority of the respondents were in 

favour of using a trained remote assistant to deliver pharmacy services under video supervision (64 per 

cent agreed or strongly agreed). Of the respondents 7 per cent strongly agreed and 57 per cent agreed. 

Eight of the respondents were neutral, two of the respondents disagreed and none strongly disagreed. 
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operated by pharmacists, using telepharmacy, to provide professional health care services like patient 

counselling, to rural and remote communities when the local pharmacy is closed. The majority of the 

respondents were in favour of using a Call Centre, operated by pharmacists, to provide professional 

health care services to rural and remote communities when the local pharmacy is closed (82 per cent 

agreed or strongly agreed). Of the respondents 14 per cent strongly agreed and 68 per cent agreed. 
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The seventh question asked if the nurse/healthcare worker thought there was potential for a Call 

Centre, operated by pharmacists, using telepharmacy, to dispense prescriptions for rural and remote 

communities when the local pharmacy is closed, by operating a remote automated dispensing machine 

situated in a secure area. Of the respondents only 7 per cent strongly agreed and 57 per cent agreed. 

However, eight of the respondents (29 per cent) were neutral and two of the respondents (7 per cent) 

disagreed and none strongly disagreed.  

 

The final question asked if the nurse/healthcare worker thought there was potential for a Call Centre, 

operated by pharmacists, using telepharmacy, to deliver pharmacy services to remote areas, without 

pharmacies, by operating remote automated dispensing machines situated in a secure area such as the 

local medical centre. A majority of the respondents were in favour of using such a Call Centre to 

provide dispensing services to rural and remote communities where there is no local pharmacy (82 per 

cent) agreed or strongly agreed. Five of the respondents (18 per cent) were neutral. 

 

Table 26: Nurse Healthcare Worker Survey Section 2 

Variable % n 

Nurse/HCW thinks that telepharmacy can improve the provision of health 

care by pharmacists to rural and remote communities, who may have poor 

access to health services. 

Strongly Agree 

Agree 

Neutral 

 

 

 

 

25.0 

42.9 

32.1 

 

 

 

7 

12 

9 

Nurse/HCW thinks that it  is feasible to use telepharmacy to provide 

professional health care services, like patient counselling, to remote 

communities.  

Strongly Agree 

Agree 

Neutral 

 

 

 

 

39.3 

50.0 

10.7 

 

 

11 

14 

3 

Nurse/HCW thinks that medication reviews (e.g. HMRs) could be carried out 

by using telepharmacy. 

Strongly Agree 

Agree 

Neutral 

 

 

21.4 

64.3 

14.3 

 

 

6 

18 

4 
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Variable % n 

Nurse/HCW thinks that medication reviews, carried out by using 

telepharmacy, would require the help of a trained person or healthcare 

worker in the remote location to assist the patient during the review.  

Strongly Agree 

Agree 

Neutral 

 

 

 

32.1 

57.1 

10.7 

 

 

 

9 

16 

3 

Nurse/HCW thinks there is potential for pharmacies using telepharmacy to 

act as a site to deliver pharmacy services (e.g. dispensing by trained assistants 

under video supervision) to remote areas without pharmacies. 

Strongly Agree 

Agree 

Neutral 

Disagree 

 

 

 

2 

16 

8 

2 

 

 

 

7.1 

57.1 

28.6 

7.1 

Nurse/HCW thinks there is potential for a Call Centre, operated by 

pharmacists, using telepharmacy, to provide professional health care services 

like patient counselling, to rural and remote communities when the local 

pharmacy is closed.  

Strongly Agree 

Agree 

Neutral 

 

 

 

 

14.3 

67.9 

17.9 

 

 

 

 

4 

19 

5 

Nurse/HCW thinks there is potential for a Call Centre, operated by 

pharmacists, using telepharmacy, to dispense prescriptions for rural and 

remote communities when the local pharmacy is closed, by operating a remote 

automated dispensing machine situated in a secure area. 

Strongly Agree 

Agree 

Neutral 

Disagree 

 

 

 

 

7.1 

57.1 

28.6 

7.1 

 

 

 

 

2 

16 

8 

2 

Nurse/HCW thinks there is potential for pharmacies using telepharmacy to 

deliver pharmacy services to remote areas, without pharmacies, by operating 

remote automated dispensing machines situated in a secure area such as the 

local medical centre. 

Strongly Agree 

Agree 

Neutral 

 

 

 

 

14.3 

67.9 

17.9 

 

 

 

 

4 

19 

5 

 

5.2.5.2 Further Analysis 

Because of the small number of respondents to this survey, further statistical analysis was unlikely to 

reveal any meaningful results; therefore no further analysis was undertaken.  
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5.3 Discussion of Survey Results 

5.3.1 Combined survey results 

 

The survey results for each of the above four surveys were combined into a single database and a 

variable “Profession” created to enable analysis of the healthcare groups. The data consisting of 

categorical variables were analysed with SPSS® 14.0 for Windows using appropriate non-parametric 

statistical functions, such as “Frequencies” and “Crosstabs”, along with the Chi-square Kruskal-Wallis 

test. Table 27 reveals the summary results for Section 1 questions.  

 

In Section 1 of the combined results, of the total of 292 respondents, the female group was slightly 

larger than the male group (54 per cent). The respondents were experienced professionals, 82 per cent 

had more than 10 years of experience. The majority (73 per cent of the respondents practised in towns 

of more than 10,001 population and also mostly practised in rural locations (71 per cent) classified as 

ARIA 3 and above. Of the total professionals surveyed 69 per cent did not provide medicine supply 

services where there were no physical pharmacies, 80 per cent did not provide S100 services, 44 per 

cent were not planning to provide such services in the future. The majority of the respondents (90%) 

practised in areas where Broadband ADSL was available.  

Table 27: Total Combined Surveys  (Pharmacists, Doctors, Nurses and HCWs) Section 1 – 

Descriptive Statistics and Chi-square 

Variable % n 292 Chi-sq df P 

Gender 

Male 

Female 

 

45.9% 

54.1% 

 

134 

158 

51.829 3 <0.001 

Years of Practice 

LT 10 yrs 

10 to 19 yrs 

20 to 29 yrs 

MT 30 yrs 

 

 

18.5% 

20.9% 

32.9% 

27.4% 

 

54 

61 

96 

80 

16.225 3 <0.001 
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Variable % n 292 Chi-sq df P 

Population of town/city where practising 

LT 5000 

5001 to 10000 

MT 10001 

 

 

14.0% 

13.4% 

72.6% 

 

  41 

  39 

212 

6.565 3   0.087 

ARIA where practising 

Highly Accessible 

Accessible (Group A) 

Accessible (Group B) 

Moderately Accessible 

Remote 

Very Remote 

 

 

 

14.7% 

  5.8% 

51.7% 

14.0% 

  5.1% 

  8.6% 

 

  43 

  17 

151 

  41 

  15 

  25 

96.894 3 <0.001 

Healthcare professional provides medicine 

supply services in any rural and remote areas, 

where there are no physical pharmacies. 

Yes 

No 

Unsure 

NA 

 

 

 

25.3% 

68.5% 

  1.4% 

  4.5% 

 

 

 

  74 

200 

    4 

  13 

12.383 3   0.006 

Healthcare professional provides S100 

medicine supply services to any Aboriginal 

and Islander Health Services, where there is 

no physical pharmacy. 

Yes 

No 

Unsure 

NA 

 

 

 

 

10.3% 

79.5% 

  4.8% 

  5.5% 

 

 

 

 

  30 

232 

  14 

  16 

9.116 3   0. 28 

If  Healthcare professional does not provide 

medicine supply services in any rural and 

remote areas, where there are no physical 

pharmacies, does healthcare professional  plan 

to offer services to these areas in the future: 

Yes 

No 

Unsure 

NA 

 

 

 

 

 

  7.5% 

44.2% 

19.9% 

25.3% 

 

 

 

 

 

  22 

129 

  58 

  74 

7.274 3 0.064 
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Variable % n 292 Chi-sq df P 

Broadband ADSL available where healthcare 

professional  practices 

Yes 

No 

Unsure 

NA 

 

 

89.7% 

  3.8% 

  5.8% 

  0.3% 

 

 

262 

  11 

  17 

    1 

7.346 3 0.062 

 

As detailed in Table 28, Section 2 of the combined survey results, 81 per cent thought (strongly agreed 

or agreed) that telepharmacy could improve the provision of health care by pharmacists to rural and 

remote communities, who may have poor access to health services. A further 87 per cent (strongly 

agreed or agreed) thought that it was feasible to use telepharmacy to provide professional health care 

services, like patient counselling, to remote communities. On the subject of medication reviews, 80 per 

cent of the respondents thought that medication reviews (e.g. HMRs) could be carried out by using 

telepharmacy and that this would require the help of a trained person or healthcare worker in the 

remote location to assist the patient during the review (82 per cent strongly agreed or agreed). The 

respondents (67 per cent) also strongly agreed or agreed that there was potential for pharmacies using 

telepharmacy to act as a site to deliver pharmacy services (e.g. dispensing by trained assistants under 

video supervision) to remote areas without pharmacies and that there was potential for a Call Centre, 

operated by pharmacists, using telepharmacy, to provide professional health care services like patient 

counselling, to rural and remote communities when the local pharmacy is closed. However, only 53 

per cent (strongly agreed or agreed) of respondents felt there was potential for a Call Centre, operated 

by pharmacists, using telepharmacy, to dispense prescriptions for rural and remote communities when 

the local pharmacy is closed, by operating a remote automated dispensing machine situated in a secure 

area and 57 per cent thought that there was potential for pharmacies using telepharmacy to deliver 

pharmacy services to remote areas, without pharmacies, by operating remote automated dispensing 

machines situated in a secure area such as the local medical centre. See Section 5.4 Hypothesis Testing 

for further discussion. 
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Table 28: Total Combined Surveys (Pharmacists, Doctors, Nurses and HCWs) Section 2 - 

Descriptive Statistics and Chi-square 

Variable % n  292 Chi-sq df P 

Healthcare professional thinks that telepharmacy 

can improve the provision of health care by 

pharmacists to rural and remote communities, who 

may have poor access to health services. 

Strongly Agree 

Agree 

Neutral 

Disagree 

Strongly Disagree 

 

 

 

 

20.9% 

60.3% 

12.7% 

  5.1% 

  1.0% 

 

 

 

 

  61 

176 

  37 

  15 

    3 

24.096 3 <0.001 

Healthcare professional thinks that it is feasible to 

use telepharmacy to provide professional health 

care services, like patient counselling, to remote 

communities.  

Strongly Agree 

Agree 

Neutral 

Disagree 

Strongly Disagree 

 

 

 

 

31.8% 

55.5% 

  7.2% 

  4.5% 

  1.0% 

 

 

 

 

  93 

162 

  21 

  13 

    3 

1.259 3 0.739 

Healthcare professional thinks that medication 

reviews (e.g. HMRs) could be carried out by using 

telepharmacy. 

Strongly Agree 

Agree 

Neutral 

Disagree 

Strongly Disagree 

 

 

 

 

20.9% 

58.6% 

13.0% 

6.8% 

0.7% 

 

 

 

61 

171 

38 

20 

2 

22.698 3 <0.001 
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Variable % n  292 Chi-sq df P 

Healthcare professional thinks that medication 

reviews, carried out by using telepharmacy, would 

require the help of a trained person or healthcare 

worker in the remote location to assist the patient 

during the review.  

Strongly Agree 

Agree 

Neutral 

Disagree 

Strongly Disagree 

 

 

 

 

 

28.4% 

53.8% 

13.4% 

  4.1% 

   0.3% 

 

 

 

 

 

  83 

157 

  39 

  12 

    1 

28.458 3 <0.001 

Healthcare professional thinks there is potential 

for pharmacies using telepharmacy to act as a site 

to deliver pharmacy services (e.g. dispensing by 

trained assistants under video supervision) to remote 

areas without pharmacies. 

Strongly Agree 

Agree 

Neutral 

Disagree 

Strongly Disagree 

 

 

 

 

 

13.7% 

53.4% 

15.4% 

14.0% 

  3.1% 

 

 

 

 

 

  40 

156 

  45 

  41 

    9 

10.102 3 0.018 

Healthcare professional thinks I think there is 

potential for a Call Centre, operated by 

pharmacists, using telepharmacy, to provide 

professional health care services like patient 

counselling, to rural and remote communities when 

the local pharmacy is closed.  

Strongly Agree 

Agree 

Neutral 

Disagree 

Strongly Disagree 

 

 

 

 

 

 

14.4% 

52.7% 

18.2% 

11.0% 

  3.1% 

 

 

 

 

 

 

  42 

154 

  53 

  32 

    9 

12.235 3 0.007.2 
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Variable % n  292 Chi-sq df P 

Healthcare professional thinks there is potential 

for a Call Centre, operated by pharmacists, using 

telepharmacy, to dispense prescriptions for rural 

and remote communities when the local pharmacy 

is closed, by operating a remote automated 

dispensing machine situated in a secure area. 

Strongly Agree 

Agree 

Neutral 

Disagree 

Strongly Disagree 

 

 

 

 

 

 

10.3% 

42.8% 

22.9% 

18.2% 

  5.5% 

 

 

 

 

 

 

  30 

125 

  67 

  53 

  16 

41.026 3 <0.001 

Healthcare professional thinks there is potential 

for pharmacies using telepharmacy to deliver 

pharmacy services to remote areas, without 

pharmacies, by operating remote automated 

dispensing machines situated in a secure area such 

as the local medical centre. 

Strongly Agree 

Agree 

Neutral 

Disagree 

Strongly Disagree 

 

 

 

 

 

 

10.6% 

46.2% 

22.3% 

15.4% 

  5.1% 

 

 

 

 

 

 

  31 

135 

  65 

  45 

  15 

28.958 3 <0.001 
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5.3.2 Survey results – pharmacist and medical practitioner groups combined. 

 

The survey results for the nurses and nurse/HCW, surveys three and four, each had some issues. This 

is because the ARIA grouping for the nurse group was biased towards urban practice and may not 

reflect a rural opinion and there were a relatively small number of respondents in the nurse/HCW 

group (N=28).  

 

Accordingly the survey results for the pharmacist and medical practitioner groups were combined into 

a single database and a variable “Profession” created to enable analysis of the two groups. The data 

consisting of categorical variables were analysed with SPSS® 14.0 for Windows using appropriate 

non-parametric statistical functions, such as “Frequencies” and the Chi-square Kruskal-Wallis test.  

 

In Section 1 of the pharmacist and medical practitioner combined results, of the total of 206 

respondents, the female group was slightly smaller than the male group (41 per cent). The respondents 

were experienced professionals, 81 per cent had more than 10 years of experience. The majority (71 

per cent of the respondents practised in towns of more than 10,001 population and also mostly 

practised in rural locations (94 per cent) classified as ARIA 3 and above. Of the total professionals 

surveyed 69 per cent did not provide medicine supply services where there were no physical 

pharmacies, 82 per cent did not provide S100 services, 90 per cent were not planning to provide such 

services in the future. The majority of the respondents (92 per cent) practised in areas where 

Broadband ADSL was available.  

Table 29 reveals the summary results for Section 1 questions. The shaded portions of the table indicate 

significant results (P<0.05).  
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Table 29: Combined Pharmacist and Medical Practitioner Surveys Section 1 – Descriptive 

Statistics and Chi-square 

Pharmacists Doctors Variable  

% n % n 

Total 

n=206 

Chi-

sq 

P 

Gender 

Male 

Female 

 

54.5% 

45.5% 

 

54 

45 

 

63.6% 

36.4% 

 

68 

39 

 

122 

84 

0.868 0.351 

Years of Practice 

LT 10 yrs 

10 to 19 yrs 

20 to 29 yrs 

MT 30 yrs 

Missing 

 

30.3% 

20.2% 

26.3% 

23.2% 

 

30 

20 

26 

23 

 

9.3% 

30.8% 

34.6% 

24.1% 

  0.9% 

 

10 

33 

37 

26 

  1 

 

40 

53 

63 

49 

  1 

5.874 0.015 

Population of town/city where 

practising 

LT 5000 

5001 to 10000 

MT 10001 

 

 

15.2% 

18.2% 

66.7% 

 

 

15 

18 

66 

 

 

15.0% 

10.3% 

74.8% 

 

 

16 

11 

80 

 

 

 31 

 29 

146 

1.24 0.265 

ARIA where practising 

Highly Accessible 

Accessible (Group A) 

Accessible (Group B) 

Moderately Accessible 

Remote 

Very Remote 

 

0% 

10.1% 

49.5% 

21.2% 

10.1% 

9.1% 

 

0 

10 

49 

21 

10 

9 

 

     0% 

  2.8% 

64.5% 

16.8% 

3.7% 

12.1% 

 

0 

3 

69 

18 

4 

13 

 

    0 

  13 

118 

  39 

  14 

  22 

0 0.991 

Healthcare professional 

provides medicine supply 

services in any rural and remote 

areas, where there are no 

physical pharmacies. 

Yes 

No 

Unsure 

NA 

Missing 

 

 

 

 

 

33.3% 

65.7% 

 

 

1.0% 

 

 

 

 

 

33 

65 

 

 

1 

 

 

 

 

 

22.4% 

72.0% 

3.7% 

1.9% 

 

 

 

 

 

24 

77 

4 

2 

 

 

 

 

 

 

57 

142 

4 

 2 

1 

4.105 0.043 

df=1 
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Pharmacists Doctors Variable   

% n % n 

Total 

n 206 

Chi-sq P 

Healthcare professional provides 

S100 medicine supply services to 

any Aboriginal and Islander 

Health Services, where there is 

no physical pharmacy. 

Yes 

No 

Unsure 

NA 

 

 

 

 

 

13.1% 

81.8% 

2.0% 

3.0% 

 

 

 

 

 

 

13 

81 

2 

3 

 

 

 

 

 

 

8.4% 

82.2% 

7.5% 

1.9% 

 

 

 

 

 

9 

88 

8 

2 

 

 

 

 

 

  22 

169 

  10 

   5 

1.973 0.16 

If  Healthcare professional does 

not provide medicine supply 

services in any rural and remote 

areas, where there are no 

physical pharmacies, does 

healthcare professional  plan to 

offer services to these areas in 

the future: 

Yes 

No 

Unsure 

NA 

Missing 

 

 

 

 

 

 

 

 

10.1% 

37.4% 

27.3% 

19.2% 

6.1% 

 

 

 

 

 

 

 

 

10 

37 

27 

19 

6 

 

 

 

 

 

 

 

 

6.1% 

19.2% 

37.4% 

27.3% 

10.1% 

 

 

 

 

 

 

 

 

10 

53 

16 

25 

3 

 

 

 

 

 

   

 

 

20 

  90 

  43 

  44 

9 

0.248 0.618 

Broadband ADSL available 

where healthcare professional  

practices 

Yes 

No 

Unsure 

NA 

Missing 

 

 

 

92.9% 

3.0% 

3.0% 

 

1.0% 

 

 

 

92 

3 

3 

 

1 

 

 

  

90.7% 

1.9% 

7.5% 

  

 

 

 

 

97 

2 

8 

 

 

 

 

189 

  5 

  11 

   

  1 

1.565 0.211 

df=1 

 

The first significant result (P<0.05), indicated by the shaded portions in Table 29 show the differences 

in years of practice between the two professional groups. Inspection of Table 9 reveals that 30% of the 

pharmacist group had less than 10 years of experience, whilst only 9 per cent of the medical 

practitioner group had less than 10 years experience (Table 15). 
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The second significant result was on the question whether the pharmacist or medical practitioner 

provided medicine supply services to rural and remote areas without physical pharmacies. Figure 27 

graphically shows the differences. As would be expected, the pharmacist group provided a greater 

proportion of these services than the medical practitioner group. 

 

 

Figure 27: Provides medicine supply services in any rural and remote areas, where there are no 

physical pharmacies. 

 

As detailed in Table 30, Section 2 of the combined survey results, 81 per cent thought that 

telepharmacy could improve the provision of health care by pharmacists to rural and remote 

communities, who may have poor access to health services. A further 85 per cent thought that it was 

feasible to use telepharmacy to provide professional health care services, like patient counselling, to 

remote communities. On the subject of medication reviews, 74 per cent of the respondents thought that 

medication reviews (e.g. HMRs) could be carried out by using telepharmacy and that this would 

require the help of a trained person or healthcare worker in the remote location to assist the patient 

during the review (76 per cent agreed). The respondents (64 per cent) also agreed that there was 

potential for pharmacies using telepharmacy to act as a site to deliver pharmacy services (e.g. 

dispensing by trained assistants under video supervision) to remote areas without pharmacies and that 
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there was potential for a Call Centre, operated by pharmacists, using telepharmacy, to provide 

professional health care services like patient counselling, to rural and remote communities when the 

local pharmacy is closed (63 per cent). However, only 44 per cent of respondents felt there was 

potential for a Call Centre, operated by pharmacists, using telepharmacy, to dispense prescriptions for 

rural and remote communities when the local pharmacy is closed, by operating a remote automated 

dispensing machine situated in a secure area and 48 per cent thought that there was potential for 

pharmacies using telepharmacy to deliver pharmacy services to remote areas, without pharmacies, by 

operating remote automated dispensing machines situated in a secure area such as the local medical 

centre. The shaded portions of the table indicate significant results (P<0.05). The Figures (28-32) that 

follow Table 30 graphically show the differences between the pharmacist and medical practitioner 

groups for the significant results indicated in the Table.  

 

See also Section 5.4 Hypothesis Testing for further discussion. 

Table 30: Combined Pharmacist and Medical Practitioner Surveys Section 2 – Descriptive 

Statistics and Chi-square  

Pharmacists Doctors Variable  

% n % n 

Total 

n=206 

Chi-

sq 

P 

 

1. Healthcare professional 

thinks that telepharmacy can 

improve the provision of health 

care by pharmacists to rural 

and remote communities, who 

may have poor access to health 

services. 

Strongly Agree 

Agree 

Neutral 

Disagree 

Strongly Disagree 

 

 

 

 

 

 

 

32.3% 

60.6% 

2.0% 

5.1% 

 

 

 

 

 

 

 

32 

60 

  2 

  5 

 

 

 

 

 

 

 

12.1% 

57.9% 

17.8% 

  9.3% 

  2.8% 

 

 

 

 

 

 

 

13 

62 

19 

10 

  3 

 

 

 

 

 

 

 

45 

122 

 22 

15 

3 

14.38 0 
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Variable  Pharmacists Doctors Total 

n=206 

Chi-

sq 

P 

      2. Healthcare professional 

thinks that it is feasible to use 

telepharmacy to provide 

professional health care 

services, like patient counselling, 

to remote communities.  

0.691 0.406 
     

     

     

     

     

Strongly Agree 28.3% 28 35.5% 38 41 

Agree 58.6% 58 48.6% 52 120 

Neutral   6.1%   6 8.4% 9 25 

Disagree   6.1%   6 5.6% 6 16 

Strongly Disagree   1.0%   1   1.9% 2 4 

     3. Healthcare professional 

thinks that medication reviews 

(e.g. HMRs) could be carried 

out by using telepharmacy. 
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Strongly Agree 

Agree 

Neutral 

Disagree 

Strongly Disagree 

 

 

 

16.2% 

44.4% 

21.2% 

16.2% 

  2.0% 

 

 

 

16 

44 

21 

16 

  2 

 

 

 

23.4% 

62.6% 

11.2% 

  2.8% 

 

 

 

25 

67 

12 

  3 

 

 

 

41 

111 

33 

19 

2 

17.96 0 

 4. Healthcare professional 

thinks that medication reviews, 

carried out by using 

telepharmacy, would require the 

help of a trained person or 

healthcare worker in the remote 

location to assist the patient 

during the review.  

 

 

 

 

 

 

42.4% 

43.4% 

12.1% 

  2.0% 

 

 

 

 

 

 

 

42 

43 

12 

  2 

 

 

 

 

 

 

 

15.9% 

51.4% 

22.4% 

  9.3% 

  0.9% 

 

 

 

 

 

 

 

17 

55 

24 

10 

  1 

 

 

 

 

 

 

 

59 

  98 

36 

12 

1 

8.977 0.003 

Strongly Agree 

Agree 

Neutral 

Disagree 

Strongly Disagree 
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Variable  Pharmacists Doctors Total 

n=206 

Chi-

sq 

P 

5. Healthcare professional 

thinks there is potential for 

pharmacies using telepharmacy 

to act as a site to deliver 

pharmacy services (e.g. 

dispensing by trained assistants 

under video supervision) to 

remote areas without 

pharmacies. 

Strongly Agree 

Agree 

Neutral 

Disagree 

Strongly Disagree 

Missing 

 

 

 

 

 

  

 

 

17.2% 

54.5% 

  5.1% 

20.2% 

  3.0% 

 

 

 

 

 

 

 

 

17 

54 

  5 

20 

  3 

 

 

 

 

 

 

 

 

9.3% 

46.7% 

25.2% 

12.1% 

5.6% 

0.9% 

 

 

 

 

 

 

 

 

10 

50 

27 

13 

6 

1 

 

 

 

 

 

 

 

 

27 

104 

32 

33 

9 

1 

8.864 0.003 

6. Healthcare professional 

thinks I think there is potential 

for a Call Centre, operated by 

pharmacists, using 

telepharmacy, to provide 

professional health care services 

like patient counselling, to rural 

and remote communities when 

the local pharmacy is closed.  

Strongly Agree 

Agree 

Neutral 

Disagree 

Strongly Disagree 

Missing 

 

 

 

 

 

 

 

 

 

16.2% 

56.6% 

12.1% 

10.1% 

  4.0% 

  1.0% 

 

 

 

 

 

 

 

 

 

16 

56 

12 

10 

  4 

  1 

 

 

 

 

 

 

 

 

 

11.2% 

42.1% 

26.2% 

15.0% 

4.7% 

0.9% 

 

 

 

 

 

 

 

 

 

12 

45 

28 

16 

5 

1 

 

 

 

 

 

 

 

 

 

28 

101 

40 

26 

4 

2 

16.30 0 
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Variable  Pharmacists Doctors Total 

n=206 

Chi-

sq 

P 

7. Healthcare professional 

thinks there is potential for a 

Call Centre, operated by 

pharmacists, using 

telepharmacy, to dispense 

prescriptions for rural and 

remote communities when the 

local pharmacy is closed, by 

operating a remote automated 

dispensing machine situated in a 

secure area. 

Strongly Agree 

Agree 

Neutral 

Disagree 

Strongly Disagree 

Missing 

 

 

 

 

 

 

 

 

 

 

 

7.1% 

23.2% 

27.3% 

32.3% 

10.1% 

 

 

 

 

 

 

 

 

 

 

 

  7 

23 

27 

32 

10 

 

 

 

 

 

 

 

 

 

 

 

9.3% 

46.7% 

25.2% 

12.1% 

5.6% 

0.9% 

 

 

 

 

 

 

 

 

 

 

 

10 

50 

27 

13 

6 

1 

 

 

 

 

 

 

 

 

 

 

 

17 

73 

54 

45 

16 

1 

16.30 0 

8. Healthcare professional 

thinks there is potential for 

pharmacies using telepharmacy 

to deliver pharmacy services to 

remote areas, without 

pharmacies, by operating remote 

automated dispensing machines 

situated in a secure area such as 

the local medical centre. 

Strongly Agree 

Agree 

Neutral 

Disagree 

Strongly Disagree 

Missing 

 

 

 

 

 

 

 

 

 

5.1% 

37.4% 

24.2% 

23.2% 

10.1% 

 

 

 

 

 

 

 

 

 

5 

37 

24 

23 

10 

 

 

 

 

 

 

 

 

 

11.2% 

42.1% 

26.3% 

15.0% 

4.7% 

0.9% 

 

 

 

 

 

 

 

 

 

12 

45 

28 

16 

5 

1 

 

 

 

 

 

 

 

 

 

17 

82 

52 

39 

15 

1 

2.834 0.092 

df=1 
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5.3.2.1 Significant results (P<0.05), pharmacist, medical practitioner groups. 

 

The following charts illustrate the significant differences in opinion between the pharmacist and 

medical practitioner groups (shaded areas in Table 30). 

 

 

Figure 28: Pharmacist vs. Doctor-Telepharmacy can improve the provision of health care by 

pharmacists to rural and remote communities, who may have poor access to health services. 
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Figure 29: Pharmacist vs. Doctor-Medication reviews (e.g. HMRs) could be carried out by using 

telepharmacy. 

 

 

Figure 30: Pharmacist vs. Doctor-Medication reviews, carried out by using telepharmacy, would 

require the help of a trained person or healthcare worker in the remote location to assist the 

patient during the review. 
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Figure 31: Pharmacist vs. Doctor-There is potential for a Call Centre, operated by pharmacists, 

using telepharmacy, to provide professional health care services like patient counselling, to rural 

and remote communities when the local pharmacy is closed. 

 

 

Figure 32: Pharmacist vs. Doctor-There is potential for a Call Centre, operated by pharmacists, 

using telepharmacy, to dispense prescriptions for rural and remote communities when the local 

pharmacy is closed, by operating a remote automated dispensing machine. 

5.3.3 Free format comments 

The free format sections in the surveys sent to pharmacists and medical practitioners yielded some 

interesting (and valid) additional comments. As indicated by the survey responses, there were more 

cautious comments from the pharmacist group. Issues raised by both groups included the potential 

logistics and technical problems, security of the product, maintenance of stock within expiry dates, 

payment methods, legal issues and language and cultural issues. Three of the medical practitioner 

respondents raised the issue of RFDS medicine chests; two comments were particularly enlightening: 

 

“Australian remote communities already have a ‘telepharmacy’ service.  The RFDS and 

remote communities have been operating a basic dispensing service for many years”. 

 

“As DMO (Flying Dr) out of Darwin in early 70’s, each station/community had a medicine 

chest with drugs labelled in different compartments and numbered.  There were 2 radio 

 

Page 155 

The application of telepharmacy as an enabling technology to facilitate the provision of quality pharmaceutical services to 
rural and remote areas of Australia. 



 

schedules/day.  Consultations took place and drugs were ordered by numbers with advice on 

how & when to take the medicines.  It worked!!”. 

 

Some selected positive comments from the medical practitioner group are as follows: 

 

“We currently use telemedicine video link up to assess patients in areas up to 300kms distance 

from here for anaesthetic assessment for upcoming operations.  I think there is a good 

potential for telepharmacy to be successful”. 

 

“Interesting and promising concept.  Be great if could work!”. 

 

“I love the idea that remote communities will enjoy the same professional care as those in 

urban areas”. 

 

Some negative comments from the medical practitioner group include: 

 

“Although a good idea, the logistics would be quite difficult.  Acceptance by our 

predominantly Indigenous population would be very difficult.  English is usually their second 

language.  There is a great degree of suspicion regarding tele-conference & tele-medicine to 

begin with”. 

 

“I don’t like the idea of removing humans from all this as patients need to be able to consult 

with pharmacists. How does the prescriber fit into all this?” 

 

“Most of the patients who require regular prescriptions are elderly patients who have problems 

of sight and hearing.  Automated machines could be a problem”. 

 

The pharmacist responses were, on the whole, less positive and more considered, as indicated by the 

following remarks: 

 

“An excellent initiative.  As a confirmation of drug being taken, MIMS and Webstercare issue 

graphics images, especially as many foil packed items are now hidden from view, this could 

be incorporated.” 
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first language.  There’s some important issues that need to be taken into account, however, 

within the group of people we service, namely language and cultural differences.  I would be 

happy to be involved in further discussion and the involvement of community members in the 

feasibility of and acceptability of this mode of service delivery”. 

 

“Doing HMR’s by videolink seems like a good idea.  Bit dubious about the practicalities of 

checking scripts by videolink especially if one or both of the locations is particularly busy.  

Very much against machines remotely dispensing medicines, who’s liable if there is an error?” 

 

“Telepharmacy sounds like the opportunity that businesses like Coles-Myer would be looking 

for”. 

 

“If automated dispensing machines get introduced there is a worrying potential for them to 

leave “remote” areas and be used in general areas.  This could be very damaging to 

pharmacy”. 

 

The full transcribed list of comments appears in Appendix B5. 
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5.4 Hypothesis Testing 

 

Hypothesis 1 (Chapter 1) states that:  

 

1. Healthcare professionals, specifically pharmacists, medical practitioners, nurses and healthcare 

workers, support the introduction of telepharmacy applications to communities who may have 

poor access to pharmacy services in rural and remote Australia. 

 

This hypothesis can be further elaborated as follows: 

 

a. Healthcare professionals support the proposition that telepharmacy can provide 

professional pharmacy services such as patient counselling to remote communities. 

b. Healthcare professionals support the proposition that it is feasible for pharmacists to 

conduct medication reviews using telepharmacy techniques. 

c. Healthcare professionals support the proposition that it is feasible to provide 

medication dispensing services, by remotely located trained assistants, under 

telepharmacy supervision by pharmacists. 

d. Healthcare professionals support the proposition that it is feasible to provide 

medication dispensing services, under telepharmacy supervision by pharmacists, by 

using remotely located dispensing machines.  

 

Survey questions 1 – 8 were used to test this hypothesis. The numbering of the questions follows the 

Doctor, Nurse and Nurse/Healthcare workers survey forms (Section 2). 

 

The variables “Strongly Agree” and “Agree” were combined (collapsed) into one variable “Agree”. 

The variables “Strongly Disagree” and “Disagree” were also combined, and in order to provide a 

robust test of opinion, the variable “Neutral” was combined into the variable “Disagree” (refer Table 

31). 
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Table 31: Section 2 Questions Collapsed variables – Total Combined Surveys (Pharmacists, 

Doctors, Nurses and HCWs) 

Variable % n  292 

Healthcare professional thinks that telepharmacy can improve the provision 
of health care by pharmacists to rural and remote communities, who may 
have poor access to health services. 
Agree 
Disagree 

 
 
 
81.2% 
18.8% 

 
 
 
237 
  55 

Healthcare professional thinks that it is feasible to use telepharmacy to 
provide professional health care services, like patient counselling, to remote 
communities.  
Agree 
Disagree 

 
 
 
87.3% 
12.7% 

 
 
 
255 
 37 

Healthcare professional thinks that medication reviews (e.g. HMRs) could be 
carried out by using telepharmacy. 
Agree 
Disagree 

 
 
79.5% 
20.5% 

 
 
232 
  60 

Healthcare professional thinks that medication reviews, carried out by using 
telepharmacy, would require the help of a trained person or healthcare 
worker in the remote location to assist the patient during the review.  
Agree 
Disagree 

 
 
 
82.2% 
17.8% 

 
 
 
240 
  52 

Healthcare professional thinks there is potential for pharmacies using 
telepharmacy to act as a site to deliver pharmacy services (e.g. dispensing by 
trained assistants under video supervision) to remote areas without 
pharmacies. 
Agree 
Disagree 

 
 
 
 
67.1% 
32.5% 

 
 
 
 
196 
 95 

Healthcare professional thinks there is potential for a Call Centre, operated 
by pharmacists, using telepharmacy, to provide professional health care 
services like patient counselling, to rural and remote communities when the 
local pharmacy is closed.  
Agree 
Disagree 

 
 
 
 
67.1% 
32.2% 

 
 
 
 
196 
 94 

Healthcare professional thinks there is potential for a Call Centre, operated 
by pharmacists, using telepharmacy, to dispense prescriptions for rural and 
remote communities when the local pharmacy is closed, by operating a remote 
automated dispensing machine situated in a secure area. 
Agree 
Disagree 

 
 
 
 
53.1% 
46.6% 

 
 
 
 
155 
136 

Healthcare professional thinks there is potential for pharmacies using 
telepharmacy to deliver pharmacy services to remote areas, without 
pharmacies, by operating remote automated dispensing machines situated in 
a secure area such as the local medical centre. 
Agree 
Disagree 

 
 
 
 
56.8% 
42.8% 

 
 
 
 
166 
125 
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The following model (Figure 33) shows the hypothesis testing for the total combined surveys. 

Hypothesis 1

1a

1c

1b

1d

Question 2:1

Question 2:2

Question 2:6

Question 2:3

Question 2:4

Question 2:5

Question 2:7

Question 2:8

81.2% 

87.3% 

67.1%

79.5%

82.2%

67.1%

53.1%

56.8%

Accept

Accept

Accept

Accept

 

Figure 33: Hypothesis 1: Flow Chart  

Key to questions below: 

Hypothesis 1: Healthcare professionals, specifically pharmacists, medical practitioners, nurses and healthcare 
workers, support the introduction of telepharmacy applications to communities who may have poor access to 
pharmacy services in rural and remote Australia. 

2:1 Telepharmacy can improve the provision of health care 
by pharmacists to rural and remote communities, who may 
have poor access to health services. 
2:2 It is feasible to use telepharmacy to provide professional 
health care services, like patient counselling, to remote 
communities. 

1a. Telepharmacy can provide professional pharmacy 
services such as patient counselling to remote communities 

2:6 There is potential for a Call Centre, operated by 
pharmacists, using telepharmacy, to provide professional 
health care services like patient counselling, to rural and 
remote communities when the local pharmacy is closed. 
2:3 Medication reviews (e.g. HMRs) could be carried out by 
using telepharmacy. 

1b. It is feasible for pharmacists to conduct medication 
reviews using telepharmacy techniques. 

2:4 Medication reviews, carried out by using telepharmacy, 
would require the help of a trained person or healthcare 
worker in the remote location to assist the patient during the 
review. 

1c. It is feasible to provide medication dispensing services, 
by remotely located trained assistants, under telepharmacy 
supervision by pharmacists. 

2:5 There is potential for pharmacies using telepharmacy to 
act as a site to deliver pharmacy services (e.g. dispensing by 
trained assistants under video supervision) to remote areas 
without pharmacies. 
2:7 There is potential for a Call Centre, operated by 
pharmacists, using telepharmacy, to dispense prescriptions 
for rural and remote communities when the local pharmacy 
is closed, by operating a remote automated dispensing 
machine situated in a secure area. 

1d. It is feasible to provide medication dispensing services, 
under telepharmacy supervision by pharmacists, by using 
remotely located dispensing machines. 

2:8 There is potential for pharmacies using telepharmacy to 
deliver pharmacy services to remote areas, without 
pharmacies, by operating remote automated dispensing 
machines situated in a secure area such as the local medical 
centre. 
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Hypothesis 1 a . 

 

In testing hypothesis 1a, that healthcare professionals support the proposition that telepharmacy can 

provide professional pharmacy services such as patient counselling to remote communities, the results 

for Section 2, Questions 1, 2 and 6 are examined.  

 

The null hypothesis, that there is no significant support for telepharmacy applications amongst the key 

health professional groups is false if the “Agree” variable is greater than the “Disagree” variable 

Figures 34, 35 and 36 indicate that there is broad agreement across the four professional groups that 

telepharmacy can improve the provision of health care by pharmacists to rural and remote 

communities, who may have poor access to health services and that it is feasible to use telepharmacy 

to provide professional health care services, like patient counselling, to remote communities.  

 

Figure 34: Hypothesis 1a-General Question Section 2:1 
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Figure 35: Hypothesis 1a-General Question Section 2:2 

 

Figure 36: Hypothesis 1a-General Question Section 2:6 

 

Figure 36 shows the responses for Section 2, Question 6, and indicates that there is support amongst 

the four professional groups surveyed that there is potential for a Call Centre, operated by pharmacists, 
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using telepharmacy, to provide professional health care services like patient counselling, to rural and 

remote communities when the local pharmacy is closed. 

 

The null hypothesis is rejected. This therefore leads to the conclusion that there is broad support 

amongst the key professional groups surveyed for the provision of professional pharmacy services to 

rural and remote communities utilising telepharmacy techniques. 

 

Hypothesis 1 b . 

 

Hypothesis 1 b states that healthcare professionals support the proposition that it is feasible for 

pharmacists to conduct medication reviews using telepharmacy techniques. This section of the 

hypothesis (1b) is again tested by the null hypothesis. This can be stated that there is no significant 

support for conducting medication reviews by telepharmacy amongst the key health professional 

groups if the “Agree” variable is greater than the “Disagree” variable. 

 

The two questions in the survey that address this application are questions Section 2, Questions 3 and 

4 and Figures 37 and 38 again reveal that there is broad agreement across the four professional groups 

that medication reviews (e.g. HMRs) could be carried out by using telepharmacy and that medication 

reviews, carried out by using telepharmacy, would require the help of a trained person or healthcare 

worker in the remote location to assist the patient during the review.  
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Figure 37: Hypothesis 1b-General Question Section 2:3 

 

Figure 38: Hypothesis 1b-General Question Section 2:4 
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Since both these results indicate the “Agree” variable is greater than the “Disagree” variable, the null 

hypothesis is rejected, with the acknowledgement that a helper will be required to assist the patient 

during the medication review interview by telepharmacy. It is therefore concluded that there is support 

amongst the key professional groups surveyed for conducting medication reviews via telepharmacy. 

 

Hypothesis 1 c . 

Hypothesis 1 c states that healthcare professionals support the proposition that it is feasible to provide 

medication dispensing services, by remotely located trained assistants, under telepharmacy supervision 

by pharmacists. 

 

Question 5 of the survey addressed this issue: 

 

�x There is potential for pharmacies using telepharmacy to act as a site to deliver pharmacy 

services (e.g. dispensing by trained assistants under video supervision) to remote areas without 

pharmacies. 

 

Figure 39 shows the responses for Section 2, Question 5, and indicates that there is support amongst 

all professional groups surveyed that there is potential for pharmacies using telepharmacy to act as a 

site to deliver pharmacy services (e.g. dispensing by trained assistants under video supervision) to 

remote areas without pharmacies (variable Agree > Disagree). 

 

Figure 39: Hypothesis 1c-General Question Section 2:5 
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Hypothesis 1 d. 

Hypothesis 1 d states that healthcare professionals support the proposition that it is feasible to provide 

medication dispensing services, under telepharmacy supervision by pharmacists, by using remotely 

located dispensing machines. The questions that address remote dispensing are Section 2, Questions 7 

and 8. These questions stated: 

 

�x There is potential for a Call Centre, operated by pharmacists, using telepharmacy, to dispense 

prescriptions for rural and remote communities when the local pharmacy is closed, by 

operating a remote automated dispensing machine situated in a secure area. 

�x There is potential for pharmacies using telepharmacy to deliver pharmacy services to remote 

areas, without pharmacies, by operating remote automated dispensing machines situated in a 

secure area such as the local medical centre. 

 

Figure 40: Hypothesis 1d-General Question Section 2:7 
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Figure 40 shows the responses for Section 2, Question 7, and indicates that there is partial support 

amongst the four professional groups surveyed that there is potential for a Call Centre, operated by 

pharmacists, using telepharmacy, to dispense prescriptions for rural and remote communities when the 

local pharmacy is closed, by operating a remote automated dispensing machine situated in a secure 

area.  

 

The professional group that is in disagreement is the pharmacist group, indicating that there is 

sensitivity in the pharmacist group for automated dispensing machines to be used to supply 

medications when the local pharmacy is closed.  

 

 

Figure 41: Hypothesis 1d-General Question Section 2:8 

 

Figure 41 shows the responses for Section 2, Question 8, and also indicates that there is partial support 

amongst the four professional groups surveyed that there is potential for pharmacies using 

telepharmacy to deliver pharmacy services to remote areas, without pharmacies, by operating remote 

automated dispensing machines situated in a secure area such as the local medical centre. 
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Again, the professional group that is in disagreement is the pharmacist group, indicating that there is 

sensitivity in the pharmacist group for automated dispensing machines to be used to supply 

medications in communities without a local pharmacy. 

 

The reason for this disagreement will need further investigation. It could be postulated that the reason 

for the difference in opinion is that the pharmacist group does not wish to see the use of a dispensing 

machine, after hours, when there is a local pharmacy in the community in order to protect the viability 

of the pharmacy.  

 

Further analysis of the pharmacist survey data was undertaken. The survey responses for the above 

two questions were statistically analysed against the gender, experience of the pharmacist, population 

area where practising, and ARIA classification where pharmacist practised. This analysis revealed no 

significant differences (P<0.05) in the responses, except for one group (Table 32). Further analysis 

identified (Chi-sq.=10.478, df=3, P=0.015) that the less experienced group of pharmacists (<10 years) 

were more comfortable with the concept of operation of remote dispensing machines in areas where 

there was no physical pharmacy than the older pharmacist groups (see Figure 42). 

 

Table 32: Section2 Pharmacist Group Questions, 7&8 analysed by grouping variables 

Grouping 

Variable 

Question Pearson Chi-

Square 

df P - Value 

Gender 7 1.200 1 0.273 

 8 0.220 1 0.639 

Years of practice 7 5.952 3 0.114 

 8 13.656 3 0.003 

Population where 

practising 

7 0.971 2 0.615 

 8 1.269 2 0.530 

ARIA where 

practising 

7 5.071 4 0.280 

 8 3.818 4 0.431 
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Figure 42 Section 2: Question 8, by Years of Experience 

 

However, the reason for the older pharmacist groups not supporting an automatic dispensing machine 

in a community where there is no pharmacy is intriguing, since, as discussed in Chapter 2, this is an 

area where pharmacists have essentially handed over the supply of medications to other healthcare 

professionals such as nurses. The reason may be as simple as the fear of not being able to provide 

personal supervision of the dispensing process, distrust amongst the older pharmacy groups of 

information technology or it may be a combination of other factors requiring closer examination in 

future studies. 

 

In accepting the hypothesis that there is support for remote dispensing, either by video supervision or 

by the use of automatic dispensing machines, it can be stated that there is no significant support for the 

use of remote dispensing machines by the pharmacist group since the “Agree” variable is less than the 

“Disagree” variable. The three other professional groups did support the hypothesis and therefore the 

hypothesis is accepted with the acknowledgement that the pharmacist group is only in partial 

agreement with the hypothesis. 
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5.4.1 Further testing 

 

In order to check that the inclusion of the nurse and nurse/HCW surveys into the combined results of 

all four surveys did not skew the results of the hypothesis testing, the model (Figure 33) was 

recalculated using only the pharmacist and medical practitioner combined results.  

Table 33: Section 2 Questions Collapsed variables – Combined Pharmacist/Medical Practitioner 

Surveys 

Variable % n  206 

1. Healthcare professional thinks that telepharmacy can improve the 
provision of health care by pharmacists to rural and remote communities, 
who may have poor access to health services. 
Agree 
Disagree 

 
 
 
81.1% 
18.9% 

 
 
 
176 
  52 

2. Healthcare professional thinks that it is feasible to use telepharmacy to 
provide professional health care services, like patient counselling, to remote 
communities.  
Agree 
Disagree 

 
 
 
85.4% 
14.6% 

 
 
 
176 
  30 

3. Healthcare professional thinks that medication reviews (e.g. HMRs) could 
be carried out by using telepharmacy. 
Agree 
Disagree 

 
 
73.8% 
26.2% 

 
 
152 
  54 

4. Healthcare professional thinks that medication reviews, carried out by 
using telepharmacy, would require the help of a trained person or healthcare 
worker in the remote location to assist the patient during the review.  
Agree 
Disagree 

 
 
 
76.2% 
23.8% 

 
 
 
157 
  49 

5. Healthcare professional thinks there is potential for pharmacies using 
telepharmacy to act as a site to deliver pharmacy services (e.g. dispensing by 
trained assistants under video supervision) to remote areas without 
pharmacies. 
Agree 
Disagree 

 
 
 
 
63.9% 
36.1% 

 
 
 
 
131 
 74 

6. Healthcare professional thinks there is potential for a Call Centre, 
operated by pharmacists, using telepharmacy, to provide professional health 
care services like patient counselling, to rural and remote communities when 
the local pharmacy is closed.  
Agree 
Disagree 

 
 
 
 
63.2% 
36.8% 

 
 
 
 
129 
  75 

7. Healthcare professional thinks there is potential for a Call Centre, 
operated by pharmacists, using telepharmacy, to dispense prescriptions for 
rural and remote communities when the local pharmacy is closed, by 
operating a remote automated dispensing machine situated in a secure area. 
Agree 
Disagree 

 
 
 
 
43.9% 
56.1% 

 
 
 
 
  90 
115 

8. Healthcare professional thinks there is potential for pharmacies using 
telepharmacy to deliver pharmacy services to remote areas, without 
pharmacies, by operating remote automated dispensing machines situated in 
a secure area such as the local medical centre. 
Agree 
Disagree 

 
 
 
 
48.3% 
51.7% 

 
 
 
 
  99 
106 
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Hypothesis 1

1a

1c

1b

1d

Question 2:1

Question 2:2

Question 2:6

Question 2:3

Question 2:4

Question 2:5

Question 2:7

Question 2:8

81.1% (81.2%) 

85.4% (87.3%) 

63.2% (67.1%)

73.8% (79.5%)

76.2% (82.2%)

63.9% (67.1%)

43.9% (53.1%)

48.3% (56.8%)

Accept

Accept

Accept

Reject

 

Figure 43: Hypothesis 1: Flow Chart pharmacist, medical practitioner group combined  

(Total combined survey results in brackets). Key to model questions below: 

Hypothesis 1: Healthcare professionals, specifically pharmacists, medical practitioners, nurses and healthcare 
workers, support the introduction of telepharmacy applications to communities who may have poor access to 
pharmacy services in rural and remote Australia. 

2:1 Telepharmacy can improve the provision of health care 
by pharmacists to rural and remote communities, who may 
have poor access to health services. 
2:2 It is feasible to use telepharmacy to provide professional 
health care services, like patient counselling, to remote 
communities. 

1a. Telepharmacy can provide professional pharmacy 
services such as patient counselling to remote communities 

2:6 There is potential for a Call Centre, operated by 
pharmacists, using telepharmacy, to provide professional 
health care services like patient counselling, to rural and 
remote communities when the local pharmacy is closed. 
2:3 Medication reviews (e.g. HMRs) could be carried out by 
using telepharmacy. 

1b. It is feasible for pharmacists to conduct medication 
reviews using telepharmacy techniques. 

2:4 Medication reviews, carried out by using telepharmacy, 
would require the help of a trained person or healthcare 
worker in the remote location to assist the patient during the 
review. 

1c. It is feasible to provide medication dispensing services, 
by remotely located trained assistants, under telepharmacy 
supervision by pharmacists. 

2:5 There is potential for pharmacies using telepharmacy to 
act as a site to deliver pharmacy services (e.g. dispensing by 
trained assistants under video supervision) to remote areas 
without pharmacies. 
2:7 There is potential for a Call Centre, operated by 
pharmacists, using telepharmacy, to dispense prescriptions 
for rural and remote communities when the local pharmacy 
is closed, by operating a remote automated dispensing 
machine situated in a secure area. 

1d. It is feasible to provide medication dispensing services, 
under telepharmacy supervision by pharmacists, by using 
remotely located dispensing machines. 

2:8 There is potential for pharmacies using telepharmacy to 
deliver pharmacy services to remote areas, without 
pharmacies, by operating remote automated dispensing 
machines situated in a secure area such as the local medical 
centre. 
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5.4.2 Discussion 

 

The results of the modified model (pharmacist/medical practitioner groups) indicate that Hypotheses 

1a, b and c are accepted, whist Hypothesis 1d is rejected. On closer examination of the answers to 

questions 7 and 8, the results show that the pharmacist group are again in disagreement and therefore 

the conclusions of the combined group analysis are still valid as shown in the bar charts below. 
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Figure 44: Hypothesis 1d-Combined Groups - General Question Section 2:7 
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Figure 45: Hypothesis 1d-Combined Groups - General Question Section 2:8 
 

Page 172 

The application of telepharmacy as an enabling technology to facilitate the provision of quality pharmaceutical services to 
rural and remote areas of Australia. 



 

 

5.5 Chapter Summary 

 

Four surveys of health practitioners were undertaken to ascertain the opinions of these professionals 

on the concepts of telepharmacy. Two of the surveys, of pharmacists and medical practitioners, 

involved the use of postal questionnaires. The third survey, of nurses, was administered at the Royal 

College of Nursing 2006 conference held in Cairns, North Queensland and the fourth survey, of nurses 

and healthcare workers, was an Internet download. 

 

The surveys had their limitations. The pharmacist medical practitioner surveys had response rates of 

37 per cent and 17 per cent respectively and it could be postulated for both surveys that a proportion of 

the respondents responded because they were attracted to the concepts of information technology and 

its application and therefore could be biased in this regard.  

 

The survey of nurses conducted at the Royal College of Nursing conference could also be criticised 

since most of the nurses completed the survey on the spot, although there was no requirement to do so 

since the forms could be taken away and completed during the conference (16 per cent of the 

conference attendees completed the survey). However, these results must also be viewed with caution 

due to the small sample size and the limitations of the ARIA classifications for this group, since the 

analysis of the post code indicated that only 15 per cent of the respondents practised in remote or very 

remote areas. 

 

The Internet survey of nurses and healthcare workers had a poor uptake of only 28 respondents. This 

was probably due to the fact that only one advertisement was placed in the Nursing Careers and Allied 

Health booklet and a longer advertising and response period may have increased the response rate. 

Another complicating factor was that the online survey form was prepared using the Acrobat 7 

Professional program (Adobe Inc). This required the respondent to download a copy of Acrobat 

Reader 7 to complete the survey and this was a large download (>22 MB) requiring a Broadband 

connection. Additional methods were provided such as Word (Microsoft Corp) and Acrobat (pdf) 

documents for download from the website, together with a telefax number and email address. The 

majority (25) of the forms were received this way. 

 

Nevertheless, the results of the surveys indicated that there was broad support amongst the health 

professionals surveyed for the concepts of telepharmacy and that further studies should be undertaken 

to demonstrate telepharmacy applications such as Medication Reviews. 
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Two of the questions did, however, reveal a difference in opinions of pharmacists versus the other 

three professional groups on the use of automatic dispensing machines, after hours, where there was a 

local pharmacy and in communities where there was no pharmacy. 

 

These surveys, in conjunction with the Lee survey,(123) provide interesting insights into the opinions of 

the various healthcare professionals into the possible uses of telepharmacy. It is important to 

understand the receptiveness of healthcare professionals to the introduction of telepharmacy 

applications. The results also indicate that further studies are required to identify the reasons for the 

lack of support by pharmacists for the use of remote dispensing machines, even though the model 

presented indicated that the machines were to be controlled remotely by pharmacists.  

 

In the Lee survey, a total sample of 516 pharmacies in rural and remote areas across Australia with 

PhARIA (Accessibility and Remoteness Index of Australia) number ranging from 3 to 6 were chosen 

to be included. The pharmacies were randomly selected from the Pharmacy Guild of Australia’s 

database of rural pharmacies. The pharmacies selected for this survey were quite evenly distributed 

throughout all the states and territories in Australia to minimise any possibility of obtaining biased 

results from the survey. 165 forms were analysed (response rate of 32 per cent) and the results are 

shown in the table below. 

 

General Views on Telepharmacy (Lee, National Survey of Pharmacists) 

Variable Yes % No %   Unsure 

% 

1. Can telepharmacy improve healthcare provision to outlying area 

without pharmacies? 

72.7 3.1 24.2 

2. Can pharmacies using telepharmacy act as a hub site to deliver 

services to remote areas? 

66.5 11.4 22.2 

3. Is telepharmacy feasible to provide healthcare services, like 

patient counselling to communities? 

71.3 6.0 22.8 

4. Interested in using telepharmacy to deliver healthcare to remote 

areas without pharmacies (with endorsement from the Pharmacy 

Board)? 

51.5 20.2 28.2 

5. Can HMRs be done via telepharmacy capabilities? 38.5 29.8 31.7 
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Variable Yes % No %   Unsure 

% 

6. Interested to offer HMRs using telepharmacy to outlying 

communities?   

31.3 36.2 32.5 

7. Any concerns about telepharmacy? 50.0 21.3 28.8 

8. Is telepharmacy better than Internet and mail order 

pharmacies? 

85.4 1.8 12.8 

 

Of particular interest are the responses to the questions 1-3 in the Lee survey on the use of 

telepharmacy to provide healthcare services to remote communities. The responses to these questions 

indicate a positive level of support for the use of telepharmacy to provide healthcare services. When 

compared to the responses to the first two questions in the survey of pharmacists described in section 

5.2.2 (Table 10), 93 per cent of pharmacist respondents thought that telepharmacy could improve the 

provision of healthcare by pharmacists to rural and remote communities who may have poor access to 

health services and 87 per cent thought that it was feasible to provide professional healthcare services 

such as patient counselling to remote communities via telepharmacy.  

 

The results regarding the conduct of medication reviews (question 5) via telepharmacy were less clear. 

In the Lee survey 39 per cent of pharmacists surveyed agreed on the use of telepharmacy to conduct 

medication reviews, compared to 61 per cent who agreed to this proposition in the survey of 

pharmacists in northern Australia (question 3, Table 10). 

 

Question 6 of the Lee survey asked if the pharmacist was interested in offering HMRs to outlying 

communities. Of the respondents, 31 per cent agreed compared to 42 per cent who agreed in the 

survey of pharmacists in northern Australia (question 10, Table 10). 

 

Question 4 of the Lee survey asked if the pharmacist was interested in using telepharmacy to deliver 

healthcare to remote areas without pharmacies. Of the respondents 52 per cent indicated that they were 

interested compared to 51 per cent in the survey of pharmacists in northern Australia (question 9, 

Table 10). 

 

These results were sufficiently encouraging to indicate that further studies were required to 

demonstrate the application of telepharmacy by developing pilot telepharmacy equipment. This is 

described in the following chapter. 
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Chapter 6  Development of a telepharmacy system  

 

6.1 Introduction 

 

Whilst the surveys described in the previous chapter found that there was limited support for 

automated dispensing of medicines outside of pharmacies, other aspects of telepharmacy found 

support. These included the provision of medication information via telepharmacy and the possibilities 

of remote medication reviews. Alongside the study of the receptiveness of telepharmacy applications 

among healthcare professionals was an examination of the applicability of available automated 

dispensing machines to the Australian context. This chapter discusses design requirements needed for 

suitable automated dispensing, existing equipment available, and provides schematics of test machines 

suitable for the local context. The results of this study provide prototype equipment which would 

enable pharmaceutical professionals to adapt telepharmacy to an area of particular need: Medication 

Reviews in rural and remote areas. 

 

In March 1999, R.W. Manning, then Senior Policy and Planning Officer for Territory Health Services 

(Northern Territory Australia), wrote the following requirements for a system to allow technology to 

provide pharmaceuticals to remote communities:(155) 

 

�x transmit online prescriptions; 

�x combine prescribing and dispensing programs; 

�x allow supply at time of prescribing; 

�x use inventory control with portable data entry; 

�x have visual and oral communications between remote health clinic and pharmacy; 

�x develop Consumer Medical Information (CMI) to be electronically produced for local 

community; 

�x use “telepharmacy” to allow pharmacist to monitor procedures in distant locations; 

�x communications directly with clinic staff; 

�x have patient medication profiles available to pharmacist for online viewing; 

�x allow clinic staff to link up with District Medical Officer (DMO) at all locations. 
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In order to achieve this, Manning stated that it would be necessary to make use of existing 

commercially available software and to integrate this into a program such as the Rural Health 

Information System, (now called Primary Care Information System or PClS). Manning further claimed 

that this would provide technical expertise, reduce time for implementation, assist in training and 

provide economies of scale. Furthermore to achieve this aim it would be necessary to establish an 

appropriate body to manage the change process. The results expected would be: 

 

�x a reduction in the high staff turnover in remote health clinics now being experienced 

�x an overall satisfaction from all stakeholders in the process 

�x a high degree of uniformity in actions across all clinics and their operations 

 

Unfortunately these recommendations were not accepted by the Territory Health Services, but some 

elements were subsequently incorporated into the Nguiu Pharmacy project in the Tiwi Islands (see 

Chapter 4).  

 

The introduction of simple quality control measures is a further example of how technology can 

provide a quality pharmaceutical service. Peterson et al. stated that one of the main factors identified 

as being important in reducing the risk of dispensing errors was having mechanisms for checking 

dispensing procedures.(156) This is even more important in areas where pharmacists are not available 

and the responsibility for medication supply has been delegated to nurses. Rich in her article on “How 

we think about medication errors: A model and a charge for nurses”(157) stated that “Utilization of 

simple prescription technologies, like bar codes and onscreen drug images, can reduce medication 

dispensing errors by one full percentage point.” 

 

The requirements for a videolink were further defined in the Victoria Department of Human Services 

Remote Pharmacy Pilot Project Evaluation which stated “The overall finding of the evaluation was 

that the pilot pharmacy videophone project has been successful in demonstrating that pharmacy advice 

and consultations can be delivered effectively by videophone. The videophone service has been highly 

valued and has facilitated improved access to primary health care service in a remote community in 

Victoria”.(158) This study therefore entrenched the requirement for a video conferencing capability to 

be incorporated in a remote dispensing machine. 

 

A draft outline specification prepared by Australian Vending Innovations further defined a 

telepharmacy system suitable for Australian conditions.(159) This outline specification included a flow 

chart of the required processes, including the ability to accept credit card and EFTPOS card payments. 
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Whilst there is no record of such a machine being built the specifications are very comprehensive. 

However, the draft specification did not include a description of the dispensing software and therefore 

it is likely that the software was to be custom written for the application.  

Figure 46: Australian Vending Innovations Flow Chart 
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Particular issues identified in the preliminary studies and Manning’s requirements for telepharmacy 

applications in Australia provide a foundation for adapting existing automated dispensing systems to 

suit local requirements. 

 

In July 2005, Manning further refined these requirements to provide pharmaceuticals to remote 

communities in an unpublished report entitled “Remote controlled robotic dispensing machine”.(160) 

The requirements were defined as follows: 

 

�x Doctor prescribes on IT system chosen by clinic as its preferred Patient Information 

Recall System. 

�x Prescription is transmitted electronically to central pharmacy which has the contract to 

supply and dispense for the nominated health centre where the doctor is practicing. 

�x Pharmacist enters prescription data into database for patient to check that all is okay 

and there are no adverse reactions likely with other prescribed medicines or 

previously diagnosed treatments. 

�x Pharmacist sends electronic signal to remote dispensing machine at the health centre 

and instructs machine to drop a packet of drug out of compartment in which it is 

stored. 

�x Pharmacist instructs printer at remote health centre to print the label for the prescribed 

medication. 

�x Pharmacy technician at remote health centre matches up the packet and the label in 

view of the pharmacist at the central point through web video camera. 

�x Dispensing is complete and labelled medicine is handed to patient with appropriate 

counselling by either the pharmacy technician or the supervising pharmacist by video 

link. 

�x Machine is refilled on a regular basis from the central location of the host pharmacy. 

 

In addition, in the Manning(160) report he concluded that the number of medicines to be held by the 

machine at a clinic need only be less than 100. In the Tiwi Pharmacy Upgrade Project it was found 

that for a population of 2,500 people the number of medicines dispensed in a three month period in 

total was 12,000 and of these 4,300 were for chronic disease management. A further analysis showed 

that the top 50 represented 3,592 (83%). A good case could be made for a machine to hold just 50 

products although if one existed with a capacity of up to 100 products this could be utilised. The high 
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prescribing of perindopril erbumine (Coversyl) tablets on the Tiwi Islands is due to the work on 

prevention of renal disease. In Minnesota in the U.S.A., Mendota Healthcare has installed an 

automatic dispensing machine named InstyMeds which has a limited but comprehensive stock level of 

80 individual products for after hours medical centre use where no physical pharmacy is available.(161)  

 

Other conclusions from the Manning report were: 

 

�x Machine refill would ideally be done along the same lines as say the catering modules 

on airlines. A full cartridge replacing a partly used cartridge on a regular basis. The 

replacement would come from the central location. 

�x Speed is not a factor – the degree of speed does not matter as it is the convenience to 

the patient to receive their medicines that is the motivation for this device. The 

volume of usage is not great – the quality use of medicine is a key improvement 

sought. 

�x Connectivity by Broadband should be assumed. 

 Figure 47: Remote controlled dispensing machine (Manning) 

Doctor writes prescription and sends
electronically to pharmacy

Pharmacist enters details into patient file in
dispensing system

Pharmacist sends signal to robotic
dispensing machine at health centre

Release product for supply from machine.
Print label

Label attached to product at remote clinic.
Patient gets medicine

Supply at remote clinic supervised by 
video. Counselling of patient by video is
also available

Doctor writes prescription and sends
electronically to pharmacy

Pharmacist enters details into patient file in
dispensing system

Pharmacist sends signal to robotic
dispensing machine at health centre

Release product for supply from machine.
Print label

Assistant labels product at remote clinic,
Gives patient medicine

Supply at remote clinic supervised by 
video. Counselling of patient by video is
also available

 

The above specifications whilst comprehensive do not include the provision for bar code reading. 
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A search of the United States and European Patent Office databases revealed a number of issued 

Patents in the U.S.A., European Patent Office and World Patents. The search criteria used were 

“pharmaceutical dispensing systems”, “telepharmacy” and “automated pharmaceutical”. 

Table 34: Automated Dispensing and Telepharmacy - Relevant Patents 

S# Ref Description Publication Details Comments 

6  
 
A Automated dispensing system(162)  

1974-01-15 
US3786421 – 
 

Atlantic Richfield Co 

23 B Prescription drug-dispensing apparatus(163) 1977-10-18 
US4054343 

 

 
13  

 
C 

Pharmaceutical dispensing cabinet(164) 1981-05-19 
US4267942 – 
 

 
 

22 D Drug dispensing apparatus(165) 1987-05-12 
US4664289 

Sanyo Electric 

20 E A dispenser for use with a drug dispensing device(166) 1993-10-14 
AU4439693 

Baxter 

 
12  

 
F System, method and device for remote data capture(167).  

1993-10-20: EP0566441 
– 
 

Euro CP Sarl 

21 G Drug dispensing system(168) 1994-08-17 
GB2275123 

 

 
5  

 
H Automated dispensing system for pharmaceutical 

products(169)  

1995-08-18: 
NL1000542C –  
 

Consumer Health 
Entrepreneurs 

18 I Drug storing apparatus for automatic drug dispensing 
machines(170) 

1997-01-23 
AU4447496 

King Sheng Wu 

19 J Processing apparatus for dispensing(171) 1997-05-06 
JP9117492 

Tokyo Shokai 

 
11  

 
K Pharmaceutical dispensing device and methods (172) 

1998-04-28 US5745366 
– 
 

Omnicell.com 

 
9  

 
L Pharmaceutical dispensing system(173)  

1999-05-25: US5907493 
– 
 

SmartCabinet 
RDS Robot System 
Innovat.com 

 
10  

 
M Pharmaceutical dispensing arrangement(174)  

2001-02-20 US6189727 
– 

S&S XRay 

17 N Drug dispensing apparatus(175) 2001-03-01 
JP2000103401 

Sanyo Electric 

 
4  

 
O 

Integrated system and method of vending prescription 
medications using a network of remotely distributed, 
automated dispensing units(176)  

2001-12-11 US6330491 
– 
 

Lion Nicholas 

 
3  

 
P 

Integrated system and method of vending prescription 
medications using a network of remotely distributed, 
automated dispensing units(177)  

2002-05-23: 
US2002062175 –  
 

Lion Nicholas 

8  Q Medical pharmaceutical dispensing and selling system and 
pharmaceutical dispensary supporting system (178) 

2002-10-25 
JP2002312482 – 
 

Mitsui Bussan 

16 R Systems and methods for drug dispensing(179) 2003-07-03 
US2003125837 

Telepharmacy-
solutions.com 

15 S Drug dispensing cabinet having a drawer interlink, 
counterbalance and locking system(180) 

2004-02-19 
WO2004014285 

McKesson 
Automation 
Robot Rx System 

 
2  

 
T System and apparatus for the dispensing of drugs(181)  

2004-06-10 
US2004111179 –  
 

Pyxis® Corp 

7  
 
U Automated dispensing system(182)  

2004-10-07 
WO2004085262 
 

ARX 
Rowa Speed Case 
Arxinter.net 

14 V Method for controlling a drug dispensing system(183) 2005-03-24 
US2005065645 

ADDS 
Telepharmacy-
solutions.com 

1  W Automated dispensing system(184)  2006-02-01: EP1620319  
 

ARX Ltd 
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Twenty-three Patents with some relevance to the above requirements were examined. The most 

relevant Patents were those issued to Telepharmacy Solutions (ADDS machine, used in the 

Washington State project(115)), McKesson Automation’s Robot Rx System, ARX Ltd’s Rowa Speed 

Case installed in hospitals in the United Kingdom and the Pyxis® Corporation MedStation (units 

installed in a number of hospitals in Australia) and Omnicell’s Medication Dispensing System. 

 

Examples of commercial automated dispensing equipment: 

 

  

Figure 48: ADDS machine - Telepharmacy Solutions (www.telepharmacysolutions.com) 

 

 

Figure 49: RobotRx McKesson Automation (www.mckesson.com) 
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Figure 50: ROWA Speed Case ARX Ltd  (www.arxinter.net) 

 

 

Figure 51: MedStation Pyxis® Corporation (www.pyxis.com) 

 

Whilst all of the above patents had some key elements of the ideal requirements for a remote 

dispensing machine suitable for use in Australia, none had all the necessary elements. Most of the 

automated equipment installed in the U.S.A. is used for automated counting from bulk containers. 
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Based upon the Manning Tiwi Island Pharmacy requirements and the Australian Vending 

Innovations(159) draft specifications, the essential requirements for an automatic dispensing system 

suitable for rural Australia are summarised as follows: 

6.1.1.1 Requirements: 

1. A unit capable of storing a range of 80-100 individual medications, with multiple pack storage 

for high volume products. 

2. Entry of patient details into a standard dispensing system, preferably employing a touch screen 

type entry. 

3. An automated method of removing, preferably, an individual product from the storage unit. 

4. An image acquisition capability to store a picture of the dispensed product pack and the expiry 

date and batch number if required. 

5. Bar code reading of the dispensed product. 

6. Video supervision of the dispensing unit. 

7. For remote operation, all the above features a method of reliably taking control of the 

automatic dispensing unit and operating it remotely, along with a method of viewing the 

patient’s prescription if an online prescribing system is not available. 

8. A video conferencing capability to enable the remote pharmacist to provide counselling 

services to the patient. This video conferencing capability could also then be used to provide 

medication reviews for patients in rural and remote areas who do not have easy access to a 

medication review pharmacist. 

 

6.2 Development of a pilot au tomatic dispensing machine. 

 

In order to test the hypothesis that a remote dispensing machine could dispense a limited range of 

products, and since a commercial remote dispensing machine was not available, it was proposed to 

develop two styles of pilot machines with the capability of dispensing demonstration products. The 

equipment was also to be capable of reading product barcodes and take images of the final pack prior 

to supply from the machine. It was proposed to use commercially available software and hardware 

wherever possible to reduce development costs. A trial was proposed comparing the operation of the 

pilot dispensing machine locally and then remotely. 
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6.2.1 Specifications 

 

The purpose of this section is to describe the development of a pilot telepharmacy system to 

demonstrate that it is feasible such equipment could meet the requirements of a rural or remote clinic 

with no pharmacist. As stated by Lopes et al. in a paper delivered at the Intelligent Robots and 

Systems International Conference in 2004, the usage of standard components, whenever possible, has 

an important impact on the overall cost of actually producing a robotic system and this is an important 

constraint for many research groups.(185) In the construction of the systems described below, whenever 

possible, standard hardware and software components were incorporated into the design. There are 

two basic equipment designs.  

 

The first design employs a variety of automation techniques from vending equipment (InstyMeds) to 

advanced robotics (RobotRx). The feature of this design is that individual product packs are selected 

and supplied. In most designs quality control features such as barcode scanning, video supervision and 

image acquisition are employed. 

 

The second design consists of a cabinet design where individual compartments are filled with product. 

Each compartment may be configured to hold an individual pack or a stock of packs. The pharmacist 

releases the product for supply and an individual compartment is then opened. An example of this type 

of equipment is the Pyxis® MedStation. In ward use, typically a patient medication profile will be 

prepared by a clinical pharmacist and then a patient code is supplied to the ward nursing staff to allow 

the product to be removed from the MedStation as required. In some instances, for example a 

refrigerator, the door of the unit is opened by code number entry and the entire contents are available 

for selection. Dispensing safeguards such as barcode reading and, to a lesser extent, video supervision 

are employed. The design of demonstration pilot equipment will be discussed in four sections:  

 

1. System layout 

2. Design principles and process flow chart  

3. Individual Design Elements mapped to requirements 

4. The software required to meet the requirements 

 

The requirements discussed in the Manning specifications and the Australian Vending Innovations 

draft specifications in the Introduction will be listed to highlight how these requirements were 

incorporated into the design specifications. 
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6.2.1.1 System layout. 

6.2.1.1.1 Design A – Robotic version 

Design Principles 

Figure 52: Plan Layout Drawing Design A – Robotic version 

Bar code Reader 

Supervisory Webcam 

Product Image Webcam 

Exit Shute 

Product Storage 

Lynx 5 Axis robotic arm 

Maximum path of arm rotation 

Product Path 
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6.2.1.2 Design Principles and process flow chart 

Figure 53: Process Flow chart - Design A – Robotic Version 

Doctor writes prescription. Prescription is 

imaged and sent electronically to pharmacy by 

email or instant messaging. 

Pharmacist connects to remote dispensing 

machine and enters details into patient file in 

WiniFRED dispensing system. 

Pharmacist checks inventory system on remote 

machine and stock location point where 

product is stored. 

Pharmacist selects appropriate command and 

instructs robotic unit to remove pack from 

stock location point. 

Robotics unit removes product from stock 

location point and moves to bar code reader. 

Bar code is read automatically. 

Robotics unit moves product to discharge 

point under imaging webcam. 

Pharmacist checks barcode and pack image and 

saves image to patient file. 

WiniFRED system is used to print label 

remotely and patient information leaflet if 

required. 

Pharmacist instructs remote pharmacy 

assistant/healthcare worker to remove pack 

from the robotics machine and attach the label. 

Remote pharmacy assistant/healthcare worker 

takes patient to video counselling unit and 

pharmacist provides information to patient as 

required. Product packs are placed in front of 

video and visually checked again by 

pharmacist. 

Pharmacist instructs remote pharmacy 

assistant/healthcare worker to supply the 

product to the patient and take payment. 

The product is only deemed to be “dispensed” 

at this stage. 
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Legend 

Number Description Number Description 

1 Videoconferencing computer 8 Product imaging webcam 

2 Scanner or imaging unit 9 Supervisory webcam 

3 Keyboard & mouse(shared via KVM 

switch) 

10 Robotic arm 

4 Screen 1 – robotic unit 11 Discharge shute 

5 Screen 2  - videoconferencing 12 Bar code reader 

6 Videoconferencing webcam 13 Product storage area 

7 Printer 14 Robotic unit computer 

 

Figure 54: Design A – Robotic Version 
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6.2.1.3 Individual Design Elements mapped to requirements 

 

 

 

For the purpose of a pilot machine demonstration, a unit capable of supplying individual products 

from 10–12 storage locations, being approximately 10 per cent of the commercial unit requirements 

and suitable for demonstrating reproducibility and programming. 

 

A honeycomb of 12 storage locations was constructed, each compartment holding one product pack. 

 

 

Figure 55: Pilot dispensing machine storage compartments 

 

 

Requirement 2. Entry of patient details into a standard dispensing system, preferably 

employing a touch screen type entry. 

 

Requirement 1. A unit capable of storing a range of 80-100 individual medications, with 

multiple pack storage for high volume products. 

 

A national survey of pharmacists in 2005 by Lee(123) included a question about the use of dispensing 

systems in Australia. The WiniFRED seemed to be the most widely used dispensing system with 34.1 
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per cent respondents using it. Other dispensing systems, which were still being commonly used, 

include Locke (19.5%), Amfac (15.2%), Aquarius/Simple (12.0%) and MINFOS (8.5%).  

 

An add on touch screen attachment was also incorporated into the final design (Magic Touch, Keytec 

Inc, Richardson, TX 75081). 

 

The WiniFRED dispensing system (PCA NU Systems) was installed on the controlling PC, together 

with a printer to print labels.  

 

  

Requirement 3. An automated method of removing, preferably, an individual product 

from the storage unit. 

 

A micro robotic arm was constructed (Lynx  5 Axis Robotic Arrm, (Lynxmotion, Inc.  

Pekin, IL 61555-0818). 

 

 

 

Figure 56: Vertical elevation - operating envelope Lynx 5 Axis Arm 

 

The initial model constructed (Version 1) had rotational problems and consistently caught on the 

microprocessor wiring. 
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Problem area 

where arm catches 

on microprocessor 

wiring 

Version 1 

Figure 57: Lynx 5 Axis Arm- Version 1 

 

A second version (Version 2) was constructed from scratch using larger servo motors and a rotating 

gripper. This version also had mechanical problems as the gripper servo was too heavy for the arm and 

severely limited the operating envelope and the base rotation was inconsistent. 

  

 

 

Gripper arm 

problem 

Version 2 

Rotational problem 

Version 2 

Figure 58: Modified Lynx 5 Axis Arm- Version 2 

 

A third version was constructed using an updated base from Lynx which proved reliable in operation. 
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_ 

 

Modified Gripper 

arm and Base  

Version 3 

Figure 59: Modified Lynx 5 Axis Arm- Version 3 

 

The version 3 arm can successfully remove an individual pack from one of the storage locations and 

place it in the delivery slot. The successful robotic arm (Version 3) was incorporated into the pilot 

dispensing machine. 

 

 

Requirements 4&5. An image acquisition capability to store a picture of the dispensed 

product pack and the expiry date and batch number if required and bar code reading of the 

dispensed product. 

 

Various designs were trialled, the final unit is shown in Figure 60. This unit incorporated two 

webcams to capture images of both sides of the pack and a barcode reader. 
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Upper Webcam 

Lower WebCam 

Bar Code Reader 

 

Figure 60: Data acquisition and barcode reading 

 

Equipment specifications: 

Various webcams were trialled, the main issue being to find a webcam capable of focussing within 

150 mm, this being the average distance required to fill the frame with a product pack.  

 

Of the many cameras trialled, the most successful were the Swann (Swann Corp), DLink300 (D-Link 

Corporation, Fountain Valley, CA 92708), QuickCam (Logitech Corporation, Romanel-Sur-Morges, 

Switzerland) and iSight (Apple Corporation, Cupertino, CA). The barcode reader installed was a Wasp 

CCD keyboard wedge scanner (Wasp Bar Code Technologies, Plano, TX, 75074).  

rural and remote areas of Australia. 



 

 

 

 

Of the many webcams trialled and described above, the most suitable for in cabinet installation for 

viewing the dispensing operation was the Logitech QuickCam 

 

  

Figure 61: Design A – Robotic Version 

 

 

 

Requirement 7. For remote operation, all the above features plus a method of reliably 

taking control of the automatic dispensing unit and operating it remotely, plus a method 

of viewing the patient’s prescription if an online prescribing system is not available. 

 

Requirement 6. Video supervision of the dispensing unit. 

 

Discharge point under 

imaging webcam. 

Modified Lynx 5 Axis Arm- 

Version 3 

Modified Lynx 5 Axis Arm- 

Version 3 

Imaging webcam 

 

Trials done used two commercially available software products PCAnywhere (Symantec Corporation) 

and Microsoft Remote Desktop (Microsoft Corporation). These software programs allow a local 

computer to take control of a remote computer over a LAN, the Internet, or direct dialup. Early trials 

used PCAnywhere, but this was changed to Microsoft Remote Desktop when the iChat video 

conferencing program (Apple Corporation) was used. The Apple iSight camera and iChat combination 

provided a superior video conferencing platform because iChat uses the H264 video codec (see 

Chapter 3) and encryption. 
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Requirement 8. A video conferencing capability to enable the remote pharmacist to 

provide counselling services to the patient. This video conferencing capability could also 

then be used to provide medication reviews for patients in rural and remote areas who do 

not have easy access to a medication review pharmacist. 

 

Initial trials of video conferencing used Microsoft NetMeeting and PC equipment with various 

webcams. Whilst acceptable, the video conferencing images and sound were often problematic, as 

reported by Peterson and Anderson.(117) With the release of the Apple iChat video conferencing 

software and iSight webcam, this equipment was trialled and proved to be a superior video 

conferencing system with the additional advantage of encryption. The remote connection software was 

therefore changed to Microsoft Remote Desktop as this program allows Apple equipment to connect to 

PC type equipment using the Windows XP operating system. 
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6.2.1.3.1 Design  B – Storage Cabinet version 

 

 

Requirement 1. A unit capable of storing a range of 80-100 individual medications, with 

multiple pack storage for high volume products. 

 

 

For the purpose of a pilot machine demonstration, a unit capable of supplying individual products 

from 10-12 storage locations, being approximately 10 per cent of the commercial unit requirements 

and suitable for demonstrating reproducibility and programming. 

 

 

Doctor writes prescription. Prescription is 

imaged and sent electronically to pharmacy by 

email or instant messaging. 

Pharmacist connects to remote dispensing 

machine and enters details into patient file in 

WiniFRED dispensing system. 

Pharmacist checks inventory system on remote 

machine and stock location drawer where 

product is stored. 

Pharmacist selects appropriate command and 

opens the drawer to allow remote pharmacy 

assistant/healthcare worker to remove pack 

from drawer. 

Pharmacist checks barcode and pack image and 

saves image to patient file. 

WiniFRED system is used to print label 

remotely and patient information leaflet if 

required. Instructs assistant to attach the label. 

Pharmacist instructs remote pharmacy 

assistant/healthcare worker to remove pack 

from the drawer to under imaging webcam and 

barcode scanner. 

Remote pharmacy assistant/healthcare worker 

takes patient to video counselling unit and 

pharmacist provides information to patient as 

required. Product packs are placed in front of 

video and visually checked again by 

pharmacist. 

Pharmacist instructs remote pharmacy 

assistant/healthcare worker to supply the 

product to the patient and take payment. 

The product is only deemed to be “dispensed” 

at this stage. 

Figure 62: Flow chart - Design B – Cabinet Version 
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A storage cabinet version was constructed with three drawers. The top drawer had a rotary carousel 

with 4 compartments installed to allow individual packs to be supplied. The second and third drawers 

were constructed to allow a product pack to be removed from a reduced selection of products. This 

design mimics the Pyxis® MedStation. 
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Servo motor 

controller 

Servo motor  

for drawer 3 

Servo motor  

for drawer 2 

Servo motor  

for drawer 1 

Figure 63: Cabinet style storage drawers

rural and remote areas of Australia. 



 

 

 

Drawer 1 open 

showing carousel 

Figure 64: Cabinet style storage drawers, showing top drawer carousel. 

 

 

Locking lever 

mechanism 

Servo motor operating the 

locking lever 

Figure 65: Cabinet style storage drawers, showing opening mechanism. 
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Locking bar 

Locked Position 

Open Position 

Servo Motor 

Locking Lever 

Figure 66: Cabinet style storage drawers, diagram of opening mechanism. 

 

All the other requirements were the same as for the first design, therefore only the operation of the 

release of the locking catches to allow access to the drawers was trialled. 
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6.2.1.4 The software required to meet the requirements. 

 

In order to operate the remote dispensing unit, the pharmacist uses Microsoft Remote Desktop 

software to connect to the remote computer. This setup automatically accepts a connection from the 

controlling computer. Diagrammatically this is represented as follows: 

 

 

Inventory Software 
(Wasp Inventory) 

Video Supervision Software 
(Active WebCam) 

Dispensing Software  
WiniFRED 

Robotic Software 
(5 Axis) 

 
 
 
 
 
 
 
 
Remote Operating 
Software 
(Microsoft Remote 
Desktop) 

Bar Code Software 
(Wasp Bar Code) 

Remote 
Dispensing Computer 

Pharmacist 

 

Figure 67: Software Components 

 

 

Page 200 

The application of telepharmacy as an enabling technology to facilitate the provision of quality pharmaceutical services to 
rural and remote areas of Australia. 



 

6.2.1.4.1 Video Supervision Software 

 

The software used for video supervision was either ProQ or Active WebCam. This program allows 

multiple webcams to be connected to the remote computer. The webcam outputs can be adjusted from 

full motion video (30 frames per second (fps)) to a single frame every minute. The frames can be 

recorded to disk and stored on the remote computer. For the purposes of remote supervision and to 

save on disk space, the software was set to record at one frame per 10 seconds. 

6.2.1.4.2 Dispensing System Software 

 

WiniFRED dispensing software was installed on the remote PC and interfaced to the printer. 

 

Figure 68: WiniFRED program interface 

6.2.1.4.3 Inventory Software 

 

The trial software used was Wasp Inventory, a basic inventory control software program. The software 

was setup with the 12 location storage points detailed below. 
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Row 

A 

D1, D2, D3 

Corresponding to programs  

Storage location points 

C1, C2, C3 

Corresponding to programs  

Storage location points 

B1, B2, B3 

Corresponding to programs  

Storage location points 

A1, A2, A3 

Corresponding to programs  

Storage location points 

Row 

B 

Row 

C 

Row 

D 

1 

Column 

2 

Column 

3 

Column 

Figure 69: Location storage points corresponding to location storage and program routines 

6.2.1.4.4 Robotics Unit Software 

 

The robotics unit was controlled by 5 Axis ROBOT software (Beyond Technologies). This software 

allows the robotic arm to be programmed to follow a complex series of moves in three dimensions. 

The simplest way to program the robotic arm is to set the software in record mode and use the 

individual component sliders to record each segment. A complete sequence is then saved as a file. 

Each file has a location name and corresponds to the program needed to move a product pack from 

one of the defined storage locations to the bar code reading position, pause to allow the code to be read 

and then to move the product on to the discharge point under the imaging camera as shown in the 

layout drawing. The twelve product storage location points in the pilot unit were each programmed 
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with a routine to instruct the robotic arm to remove the pack from that specific location point to the 

discharge point, via the barcode reader. 
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Grip Wrist

Elbow

Shoulder 

Base 

Figure 70: 5 Axes item descriptions 

 

 

Figure 71: 5 Axes program interface 

Range of movements possible: 0 – 255, corresponding to a movement of the robotic arm of 1800.  

rural and remote areas of Australia. 



 

 

Table 35: Example of program routine to move a product pack from location A1(Fig 69) 
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6.2.1.4.5  Barcode reading software 

 

The bar code reading software used for the trial was the Wasp Inventory software. The bar code reader 

used for the trial is a keyboard wedge design and therefore the bar code read by the unit can be 

recorded by most text reading programs on the local computer such as Microsoft Excel. 

 

6.2.2 Calibration of the equipment 

 

In order to determine the accuracy of the robotic arm to withdraw a pack from a specific point and 

move the pack 1800, a series of cycles were completed in local operation mode and the variation 

calculated. 

6.2.2.1 Method 

 

The robotic arm was set up and connected to the local computer via the serial port connection. A pick 

up point was set at the beginning of the cycle. A mark was drawn on the support section of the pick up 

point and the pack was aligned to this line (see below).  

 

Pick up point 

mark 

Figure 72: (a) Pick up Point 
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Pack placed in 

position at pick 

up point. 

Figure 73: (b) Pick up Point 

A cycle was then instigated via the 5 axis software to pick up the pack and move it 1800 to the 

discharge point. The discharge point had a calibrated rule attached to the support section. Each cycle 

was timed and recorded. The left hand position of the pack was read from the calibrated rule after the 

robotic cycle had discharged the pack (see below). 

 

 

Discharge point 

showing rule 

Figure 74: (a) Discharge Point 
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Reading point 

Figure 75: (b) Discharge Point with pack. 

Top and bottom images of the pack were recorded at the discharge point. The bar code reader was also 

set up at the discharge point and the robotic cycle adjusted to allow the bar code on the pack to be 

passed through the reading beam and read immediately prior to being delivered to the discharge point. 

Each bar code reading result was recorded using an Excel spreadsheet. Ten separate packs were cycled 

through the system and this series was repeated three times to give 30 individual measurements. 
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Top camera 

Bar code reader 

Bottom camera 

Figure 76: Calibration set up 
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6.2.2.1.1 Results 

 

The cycle times and final pack positions were statistically analysed. The mean and standard deviations 

are presented in the Table below.  

 

Table 36: Robotic Calibration cycle times and final pack positions 

Statistics 

 

Placement 

Accuracy Cycle Time 

N Valid 30 30

  Missing 0 0

Mean 6.0870 4.3453

Std. Deviation .27806 .50540

Range .97 1.66

Minimum 5.65 3.66

Maximum 6.62 5.32

Coefficient of Variation 11.6% 4.6%
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Figure 77: Robotic Calibration cycle times 
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Figure 78: Robotic Calibration final pack positions 

 

The spreadsheet recordings of the bar codes were inspected and compared to the actual bar codes on 

the pack to determine the accuracy of the readings. All readings corresponded to the pack bar codes. 

 

Each of the images at the discharge point were subjectively inspected to determine if the images were 

sufficiently clear to enable identification of the pack. The top images were satisfactory and allowed 

identification of the product, although the images were not clear enough to read all the fine print on 

the pack. The bottom images were not satisfactory as the clear plastic shelf distorted the text. 
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Figure 79:  Image of bottom of the pack 

 

 

Figure 80: Image of the top of the pack 

6.2.2.1.2 Discussion 

 

The results indicated that the imaging procedure would require some modification if fine details such 

as pharmacy labels, batch numbers and expiry dates were to be visible, as in the situation of a 

medication review. The lower camera images whilst probably suitable for video supervisory purposes, 

were not clear enough to read and indicated that the clear plastic shelf was not a satisfactory solution 
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for the image acquisition. A single bar code reading was missed during the first cycle. The missed bar 

code was probably due to the incorrect pressure of the robot jaws and the cellulose packing film on the 

pack. The pressure of the jaws was adjusted by 10 points and the further two cycles were satisfactory. 

 

6.2.2.1.3 Conclusion 

 

The robotic cycles were consistent and the variation in placement accuracy within the operating needs 

of the equipment. No packs were placed outside of the measurement rule. The bar codes were read 

consistently except for one reading. However, this indicates that a second bar code reader, located at a 

different point in the machine, would probably be necessary in a production. 

 

The images from the top camera were satisfactory from a video supervision point of view. However, 

for fine print reading such as expiry date or batch number, as required in medication reviews, a higher 

quality image would be required. This issue is addressed in Chapter 7. 

 

To investigate the performance of the pilot dispensing machine, the equipment was operated on a local 

basis and a complete cycle of withdrawing a pack from each of the storage locations and discharging 

the product after an image was taken at the exit point. This same cycle was then repeated after 

connecting the equipment via the remote software and a wireless LAN.  
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6.2.3 Study 1. Investigation of the operation of the pilot robotic dispensing 

machine 

6.2.3.1 Introduction 

 

To investigate the performance of the pilot dispensing machine, the equipment was first assembled 

according to the user requirements described in Chapter 5 and calibrated as described in the previous 

section. The equipment was then operated on a local basis. The aim of this study was to investigate the 

performance of the equipment when operated by the local controlling computer. 

 

6.2.3.2 Methods 

6.2.3.2.1 Equipment and procedure 

The equipment described in Section 6.2.1.1.1 - robotic version was used for this study. 

Bar code Reader 

B 
Supervisory Webcam 

Product Image Webcam 

Exit Shute 

C 

Product Storage  A 

Lynx 5 Axis robotic arm 

Maximum path of arm rotation 

Product Path 
 

Figure 81: Layout of Robotic Dispensing Equipment 
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START 

Prescription received. 
Pharmacist enters details into patient file in 

dispensing system. 

Pharmacist checks inventory system and stock 

location point where product is stored. 

Software: Wasp Inventory. 

Pharmacist selects appropriate command and 

instructs robotic unit to remove pack from 

stock location point. Location A on Layout 

above. Software: 5 Axis. 

Robotics unit removes product from stock 

location point and moves to bar code reader. 

Bar code is read automatically. Location B on 

Layout above. Software: Wasp Inventory. 

Robotics unit moves product to discharge point 

under imaging webcam. Location C on Layout 

above. Software: 5 Axis, Active WebCam. 

Pharmacist checks barcode and pack image and 

saves image to patient file. 

WiniFRED system is used to print label and 

patient information leaflet if required. 

Pharmacist removes pack from the robotics 

machine and attaches the label. 

Pharmacist provides information and 

counselling to patient as required.  

END
 

Figure 82: Flow Chart of the Process – Local operation of the robotic dispensing machine 

 

Three full cycles were completed, each cycle comprised: 

�x withdrawing a pack with the robotic arm from each of 10 storage locations,  

�x reading the bar code,  

�x taking an image at the exit point, and  

�x discharging the product.  

6.2.3.2.2 Measurements 

 

The position of each pack was measured after the robotic operation using the rule method as described 

in the calibration section above. Each cycle was also timed. 
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6.2.3.3 Results 

 

The cycle times and final pack positions were statistically analysed. The mean and standard deviations 

are presented in the Table below. 

 

Table 37: Robotic local run cycle times and final pack positions 

 Statistics 
 
Robotic Local Cycle Time 
  
N Valid 30 
  Missing 0 
Mean 13.11 
Std. Deviation .65 
Range 2.69 
Minimum 11.68 
Maximum 14.37 
Coefficient of Variation 4.8% 
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Figure 83: Robotic local run cycle times 
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Table 38: Robotic local run, cycle times and final pack positions 

 Statistics 
 
Robotic Local Place Precision  
N Valid 30 
  Missing 0 
Mean 8.17 
Std. Deviation 2.41 
Range 10 
Minimum 3 
Maximum 13 
Coefficient of Variation 30.1% 
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Figure 84: Robotic local run, final pack placement positions 
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The Wasp Inventory recordings of the bar codes were inspected and compared to the actual bar codes 

on the pack to determine the accuracy of the readings. All readings corresponded to the pack bar 

codes. 

6.2.3.4 Discussion 

 

As found in the calibration trial above, the results indicated that the imaging procedure would require 

some modification if fine details such as pharmacy labels, batch numbers and expiry dates were to be 

visible, as in the situation of a medication review. The lower camera images whilst probably suitable 

for video supervisory purposes, were not clear enough to read and indicated that the clear plastic shelf 

was not a satisfactory solution for the image acquisition. 

 

The robotic arm placed all the packs in the discharge position, although the accuracy was not as 

precise as in the trial. 

 

The cycle times during the calibration trial showed Coefficient of Variation 11.6% compared to 4.8% 

during the above trial. The maximum cycle time for the trial was 14.4 seconds. This is suitable for 

local operations in a small dispensary. 

 

The placement accuracy during the calibration trial showed Coefficient of Variation 4.6% compared to 

30.1% during the above trial. This was probably due to the initial positions of the pack in the storage 

locations as the packs were placed in the rack position and not aligned to any particular point as was 

done during the calibration trials.  

6.2.3.5 Conclusion 

 

The robotic equipment operated as per the design requirements when operated in local mode. The 

placing accuracy of the packs, whilst indicating a larger variation than the calibration trial, was within 

the tolerances of the discharge shute. 
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6.2.4 Study 2. Investigation of the operation of the pilot robotic dispensing 

machine when operated remotely. 

6.2.4.1 Introduction 

 

To investigate the performance of the pilot dispensing machine, after connecting the equipment via the 

remote software and a wireless LAN, the equipment used for Study 1 above was assembled according 

to the user requirements described in Chapter 5. The equipment was then operated remotely. The aim 

of this study was to investigate the performance of the equipment when operated by the remotely 

situated pharmacist. 

6.2.4.2 Methods 

6.2.4.2.1 Equipment and procedure 

 

The robotic dispensing equipment is set up as per Study 1. Using Windows Remote Desktop a laptop 

(to simulate the remotely situated pharmacist) was then connected to the dispensing equipment. The 

dispensing equipment was set to automatically receive the remote computer. At this point the laptop 

displayed the screen of the dispensing machine and was able to operate the equipment in the same way 

as in Study 1. 
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Top camera image 

MS Remote Desktop 
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Figure 85: Laptop operating remote computer 

Robotic software (5 Axis) 

Spreadsheet to record bar 

codes (Excel) 

Pro Q Software 

Supervisory camera image 

Pro Q Software 

Bottom camera image 

 

rural and remote areas of Australia. 



 

START 

Prescription received Prescription is imaged and 

sent electronically to pharmacist by email.  

Pharmacist connects to remote dispensing 

machine and enters details into patient file in 

dispensing system. Software: WiniFRED.

Pharmacist checks inventory system and stock 

location point where product is stored. 

Software: Wasp Inventory. 

Pharmacist selects appropriate command and 

instructs robotic unit to remove pack from 

stock location point. Software: 5 Axis. 

Robotics unit removes product from stock 

location point and moves to bar code reader. 

Bar code is read automatically.  

Software: Wasp Inventory, Excel. 

Robotics unit moves product to discharge point 

under imaging webcam. 

Software: 5 Axis, ProQ. 

Pharmacist checks barcode and pack image and 

saves image to patient file. 

WiniFRED system is used to print label and 

patient information leaflet if required. 

Pharmacist instructs remote pharmacy 

assistant/healthcare worker to remove pack 

from the robotics machine and attach the label. 

Pharmacist provides information and 

counselling to patient as required.  

END 

 

Figure 86: Flow Chart of the Process – Remote operation of the robotic dispensing machine 

 

Operating the equipment remotely, three full cycles were completed, each cycle comprised: 

�x withdrawing a pack with the robotic arm from each of the 12 storage locations,  

�x reading the bar code,  

�x taking an image at the exit point,  

�x printing the label, and 

�x discharging the product.  
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6.2.4.2.2 Measurements 

The position of each pack was measured after the robotic operation using the rule method as described 

in the calibration section above. Each cycle was also timed. 

6.2.4.3 Results 

The cycle times and final pack positions were statistically analysed. The mean, range and standard 

deviations are presented in the Table below.  

 

Table 39: Robotic Remote Run Cycle times  

 Statistics 
N Valid 30 
  Missing 0 
Mean 32.05 
Std. Deviation 7.51 
Range 21.40 
Minimum 25.91 
Maximum 47.31 
Coefficient of Variation 26.3% 
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Figure 87: Robotic Remote Run Cycle times 
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It was not possible to record the bar codes when connecting remotely as the bar code reader did not 

recognise the command when the software was operated via Microsoft Remote Desktop. 

 

 Statistics 
 

Table 40: Robotic Remote Place Precision 

 
N Valid 30 
  Missing 0 
Mean 6.30 
Std. Deviation 4.84 
Range 23 
Minimum -3 
Maximum 20 
Coefficient of Variation 76.8% 
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Figure 88: Robotic Remote Run Placement Precision 
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The cycle times were also significantly different to those recorded when operating the equipment 

locally as in Study 1, however, the precision of pack placement showed a more normal distribution.  

 

6.2.4.4 Discussion 

 

As found in the Study 1 above, the results indicated that the imaging procedure would require some 

modification if fine details such as pharmacy labels, batch numbers and expiry dates were to be 

visible, as in the situation of a medication review. The quality of the images had also degraded. The 

upper camera images were still suitable for video supervisory purposes, but were not clear enough to 

read. The lower camera images were unsuitable. The supervisory camera images were suitable for the 

purpose. 

 

Whilst the robotic arm placed all the packs in the discharge position, the accuracy was not as precise 

as in the trial, but was closer to a normal distribution than Study 1. The slower cycle time is an 

expected result in remote operation. This delay is due to latency in the signal transmission and the load 

on the local PC processor due to the remote software. Latency is not an issue in this application, since 

the slower cycle times are not critical and the equipment operated satisfactorily in remote operation. 

This is not the case in other time critical telemedicine applications, such as telesurgery, where a 

latency of greater than 500 milliseconds can impact upon the ability of the surgeon to complete a task 

and on the accuracy with which the task is completed.(186) 

 

When connected remotely, the bar code reader did not recognise the bar codes. This was determined to 

be a factor of the bar code reader design. The particular bar code reader installed was in the form of a 

“wedge decoder” and acted as a keyboard substitute. Wedge decoders are the easiest to integrate and 

are supported with nearly all terminals.(187) However, because the bar code reader was acting as a 

proxy keyboard, when the remote laptop assumed control of the robotic computer this control was 

software based and did not operate the remote keyboard. As a result the bar code reader was not able 

to be controlled by the remote computer. 

 

 

 

 

 

Page 221 

The application of telepharmacy as an enabling technology to facilitate the provision of quality pharmaceutical services to 
rural and remote areas of Australia. 



 

6.2.4.5 Conclusion 

 

The robotic equipment operated as per the design requirements when operated in remote mode, except 

for the bar code reading and the lower camera images. The placing accuracy of the robotic arm, whilst 

indicating a larger variation than the calibration trial, was more precise than in Study 1 and within the 

tolerances of the discharge shute. 

 

The failure of the bar code reader in remote operation indicates that a different design of bar code 

reader, rather than the “keyboard wedge design” will be required for more advanced trials. 

 

The degraded image of the lower camera also indicates that a different approach is required where 

higher quality images are required such as in the case of medication reviews. This degraded image 

from the cameras also indicated that the bandwidth capability of the equipment was at its limits. The 

addition of full motion video capability to enable video conferencing to the equipment would be 

unrealistic.  

 

It was therefore decided to add a second computer to the pilot equipment, dedicated to video 

conferencing. A single screen was maintained by the installation of a KVM switch (OmniView 4 Port, 

Belkin Corporation) which allows one monitor to be shared between other computers. The operation 

of the telepharmacy equipment in video conferencing mode will be discussed in Chapter 7. 

 

Peterson and Anderson(114) in their article “The North Dakota Telepharmacy Project: Restoring and 

Retaining Pharmacy Services in Rural Communities”, have noted the import of separating audio and 

video functionality. They stated: 

 

“It is not recommended to integrate the audio/video conferencing system with the 

pharmacy operations software system. One site attempted to do this and experienced 

significant problems in that, if one system went down, the other system was also 

affected, producing complete system failure (ie, prescription operations and video). 

Keeping the systems separate allows the prescription operations to continue if there is a 

video system failure”. 
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Figure 89: Robotic Dispensing Equipment with Video Conferencing capability via a second 

dedicated PC

rural and remote areas of Australia. 



 

Study 3. Investigation of the operation of the pilot cabinet dispensing equipment.  

6.2.4.6 Introduction 

 

To investigate the performance of the pilot cabinet dispensing equipment, the equipment was first 

assembled according to the user requirements described in Chapter 5 and Section 6.2.1.3.1. The 

equipment was then operated on a local basis. The aim of this study was to investigate the 

performance of the equipment when operated by the local controlling computer. 

 

6.2.4.7 Methods 

6.2.4.7.1 Equipment and procedure 

The equipment described in Chapter 5, Specifications and Section 6.2.1.3.1 - cabinet version was used 

for this study. 

 

START 

Prescription received. 
Pharmacist enters details into patient file in 

dispensing system. 

Pharmacist checks inventory system and stock 

location point where product is stored. 

Software: Wasp Inventory. 

Pharmacist selects appropriate command and 

opens the drawer to remove pack from drawer 

above. Software: 5 Axis. 

Pharmacist removes pack from the drawer and 

places under imaging webcam and barcode 

scanner. 

Pharmacist checks barcode and pack image and 

saves image to patient file. 

WiniFRED system is used to print label and 

patient information leaflet if required. 

Pharmacist removes pack from the imaging 

station and attaches the label. 

Pharmacist provides information and 

counselling to patient as required.  

END 

 

Figure 90: Flow Chart of the Process – Local operation of the cabinet dispensing equipment 
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Three full cycles were completed (6 packs in total per cycle), each cycle comprised: 

�x withdrawing a pack from each of the 4 compartments in the top drawer, 

�x withdrawing a pack from the middle drawer, 

�x withdrawing a pack from the lower drawer, 

�x reading the bar code of each pack,  

�x taking an image of each pack, and  

�x labelling the product.  

 

There are only 6 possible stock location points in the cabinet dispensing equipment: 

�x Top drawer: Locations 1-4 

�x Middle drawer: Location 5 

�x Lower drawer: Location 6 

 

 

 

Controlling computer 

Top camera 

Bar Code reader 

Pack location point 

Lower camera 

Top drawer (4 compartments) 

Middle drawer 

Bottom drawer 

Figure 91: Cabinet dispensing unit 
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6.2.4.8 Results 

 

The cycle times were recorded. The mean and standard deviations are presented in the Table below.  

 

Table 41: Cabinet version cycle times 

 Statistics 

N Valid 30 

  Missing 0 

Mean 4.1 

Std. Deviation .73 

Range 2.7 

Coefficient of Variance 18.0% 
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Figure 92: Cabinet version cycle times 
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The recordings of the bar codes were inspected and compared to the actual bar codes on the pack to 

determine the accuracy of the readings. All readings corresponded to the pack bar codes. 

6.2.4.9 Discussion 

 

The quality of the pack images were of the same resolution as those in Study 1. As found in the 

calibration trial, the results indicated that the imaging procedure would require some modification if 

fine details such as pharmacy labels, batch numbers and expiry dates were to be visible, as in the 

situation of a medication review. The lower camera images whilst probably suitable for video 

supervisory purposes, were not clear enough to read and indicated that the clear plastic shelf was not a 

satisfactory solution for the image acquisition. 

 

In this study, the operator manually placed the pack in the imaging station and the accuracy of 

placement was not measured. The pharmacist also placed the packs under the bar code reader and 

waited for the audio signal from the reader indicating that the bar code had been read.  

 

6.2.4.10 Conclusion 

 

The cabinet equipment operated as per the design requirements when operated in local mode. The 

operation of the equipment was simpler than the robotics unit since the product could only be in one of 

six locations. 
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6.2.5 Study 4. Investigation of the operation of the pilot cabinet dispensing 

equipment when operated remotely. 

 

6.2.5.1 Introduction 

To investigate the performance of the pilot dispensing machine the equipment was connected via the 

remote software and a wireless LAN. The equipment used for Study 3 above was assembled according 

to the user requirements described in Chapter 5 and Section 6.2.1.3.1. The equipment was then 

operated remotely. The aim of this study was to investigate the performance of the equipment when 

operated by the remotely situated pharmacist. 

 

6.2.5.2 Methods 

6.2.5.2.1 Equipment and procedure 

The cabinet dispensing equipment was set up as per Study 3. Using Windows Remote Desktop a 

laptop (to simulate the remotely situated pharmacist) was then connected to the dispensing equipment. 

The dispensing equipment was set to automatically receive the remote computer. At this point the 

laptop displayed the screen of the dispensing machine and was able to operate the equipment in the 

same way as in Study 3. 

 

Figure 93: Image and Bar Code acquisition- remote operation of the cabinet dispensing 

equipment 
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START 

Prescription received Prescription is imaged and 

sent electronically to pharmacist by email  

Pharmacist connects to remote dispensing 

cabinet and enters details into patient file in 

dispensing system. Software: WiniFRED 

Pharmacist checks inventory system and stock 

location point where product is stored. 

Software: Wasp Inventory 

Pharmacist selects appropriate command and 

opens the drawer to allow remote pharmacy 

assistant/healthcare worker to remove pack 

from drawer 

Pharmacist instructs remote pharmacy 

assistant/healthcare worker via Videolink to 

remove pack from the drawer to under imaging 

webcam and barcode scanner. 

Remote pharmacy assistant/healthcare worker 

moves product to imaging webcam and barcode 

scanner. 

Software: Active WebCam, Pro Q 

Pharmacist checks barcode and pack image and 

saves image to patient file. 

WiniFRED system is used to print label and 

patient information leaflet if required. 

Pharmacist instructs remote pharmacy 

assistant/healthcare worker via Videolink to 

attach the label and give patient information 

Pharmacist provides information and 

counselling to patient as required.  

END

 

Figure 94: Flow Chart of the Process – Remote operation of the cabinet dispensing equipment 

 

Operating the equipment remotely, three full cycles were completed (6 packs in total per cycle), each 

cycle comprised: 

�x withdrawing a pack from each of the 4 compartments in the top drawer,  

�x withdrawing a pack from the middle drawer, 

�x withdrawing a pack from the lower drawer, 

�x reading the bar code of each pack, 

�x taking an image of each pack, and  

�x labelling the product.  
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6.2.5.3 Results 

The cycle times were recorded. The mean and standard deviations are presented in Table 43.  

able 42: Cabinet version remote operation - cycle times 

 

 

T

 Statistics 
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N Valid 30 

  Missing 0 

Mean 6.1 

Std. Deviation .65 

Range 2.7 

Minimum 4.7 

Maximum 7.4 

Coefficient of Variation 10.7% 

 

The recordings of the bar codes were inspected and compared to the actual bar codes on the pack to 

etermine the accuracy of the readings. All readings corresponded to the pack bar codes. 

.2.5.4 Discussion 

The quality of the pack images were of the same resolution as those in Study 2. As found in Study 2 

bove, the results indicated that the imaging procedure would require some modification if fine details 

sistant manually placed the pack in the imaging station and the accuracy of 

lacement was not measured. The assistant also placed the packs under the bar code reader and waited 

d

 

6

 

a

such as pharmacy labels, batch numbers and expiry dates were to be visible, as in the situation of a 
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for the image acquisition. 
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6.2.5.5 Conclusion 
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6.2.6 Development of Video Conferencing and Imaging units. 

 

The initial video conferencing units were constructed by the researcher to simulate the functionality of 

the SPARC type video kiosk similar to those units that were intended for the aborted Tasmania West 

Coast project.  

 

 

Figure 95: LHS-SPARC type video kiosk and RHS-Pilot videoconferencing trial unit (Mk 2) 

Image acquisition devices (webcams) connected to the video conferencing unit are used, where 

appropriate, to take images of the patient’s medication and transmit these to the pharmacist. 

 

The above four studies all indicated that the quality of the images as acquired by the webcams was 

suboptimum. Although the video images were suitable for supervision of the remote assistants, they 

were not suitable for video conferencing. 
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Various Internet video conferencing systems were trialled, both Windows based systems and Apple 

systems. 

 

6.2.6.1 Method 

 

Two computers were set up with the appropriate software and then connected via a wireless LAN at a 

speed of 500 – 700 kbits/sec. The minimum required bandwidth or speed for Video Conferencing is 

128 KBPS, the recommend bandwidth for video conferencing data transfer is 384 KBPS or greater.(188) 

 

A standard passage consisting of 114 words was read by two people on either side of the video 

conference. A male and a female were used in each video conference to evaluate the difference in 

voice pitch and clarity. Each side of the video conference was recorded using a video camera 

(recording A and B). The recordings, unedited, were then played back on a television and the quality 

of each side of the video conference was evaluated on a 1-10 scale where 1 was very poor and 10 was 

excellent. The ratings by the two people (designated A and B) on either side of the video conference 

were summed and a total ranking calculated. 

 

The results are summarised below: 

Table 43: Webcam and Video Conference Software Evaluation. 

Computers Video conferencing 

Software 

Webcam Recording 

A Rating 

Sound 

Recording 

A Rating 

Video 

Recording 

B Rating 

Sound 

Recording 

B Rating 

Video 

Rank 

Total 

PC/PC NetMeeting/NetMeeting Swan/ QuickCam 4 5 5 5 19 

PC/PC NetMeeting/Trillian Swan/ 

QuickCamSphere 

4 4 6 6 20 

PC/iMac Trillian/iChat QuickCam 

Sphere/iSight 

6 6 8 8 28 

iMac/iMac iChat/iChat iSight/iSight 8 9 9 9 35 

 

6.2.6.2 Results 

 

Whilst based upon an assessment of only two people and therefore subjective, the iMac/iMac video 

conference was clearly superior in both sound and video with a score of 35. The other system that was 

suitable for video conferencing was the PC/iMac combination using Trillian software on the PC and 

iChat on the iMac. The two other systems trialled were considered not suitable. It should be noted that 
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the first two systems trialled used older style USB 1 type webcams and NetMeeting, which is also an 

older protocol based upon the H320 protocol, whilst the iChat software uses the superior H264 

protocol. 

 

Based upon these results the image capture device was rebuilt to use the iChat software and the iSight 

camera. The two systems are shown below, the PC webcam system (A) and the iSight/iMac system 

(B).  

 

Figure 96: Image Capture Devices 

The quality of the images from the two image capture systems were evaluated and the iSight (B) was 

considered to be of higher quality. An example image from each of the two systems is shown below, 

with the PC/Swan webcam image (C) and the iMac/iSight webcam (D). 
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Figure 97: Images from webcams - C = PC, D = iMac 
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6.3 Hypothesis Testing 

 

Hypothesis 2 (Chapter 1) states that: 

2. The application of telepharmacy applications can be demonstrated by pilot studies. 

Specifically this can be stated as: 

a. Pilot studies using automated dispensing equipment can demonstrate the application 

of such equipment in a simulated environment. 

 

The studies described in this Chapter demonstrate that the two versions of pilot dispensing equipment 

developed can satisfactorily dispense products in a simulated dispensary environment. The equipment 

was then operated in a simulated remote environment using a wireless LAN adjusted to Broadband 

Internet speeds. The remote trials demonstrated that the pilot equipment could be also satisfactorily 

operated under such conditions, with the comment that the bar coding equipment in the robotic version 

of the pilot equipment requires a different design when operated under remote conditions. The results 

of the studies therefore provide a basis for the support of the hypothesis that pilot studies using 

automated dispensing equipment can demonstrate the application of such equipment in a simulated 

environment. The main issues identified in the studies were the limitations of the pilot equipment to 

dispense more than 10–12 products at a time and therefore future trials will require the development of 

storage and retrieval systems for a range (80–100) of product lines suitable for rural conditions. Such 

commercial equipment is available overseas and could potentially be modified (with appropriate 

funding) to Australian rural conditions for use in future trials. An Australian developed system 

(Bluepoint) is reported to be undergoing trials in Victoria.(136) Preliminary examination of the details 

provided on the website (www.expressrx.com.au) indicate that this equipment could potentially be 

modified to suit rural conditions. 

 

6.3.1.1 Conclusion 

 

The image capture device using the iSight webcam was the superior system and this equipment should 

be used in the Medication Review trial described in Chapter 7.  

 

Similar equipment would be suitable for use in a stand-alone situation, in combination with a barcode 

reader to provide a low cost effective quality control unit for all dispensing operations. When such 

equipment is used in conjunction with a dispensing system such as WiniFred, a robust and reliable 
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system of quality control is possible. WiniFred currently supports bar code entry via a reader so the 

addition of imaging capture to the dispensary system is a relatively minor expense. 

 

In a survey of pharmacists’ attitudes towards dispensing errors conducted by Peterson et al.(156) the 

respondent pharmacists reported that they thought that the risk of dispensing errors was increasing and 

most were aware of dispensing errors that had left their pharmacy undetected during the past 6 months 

prior to the survey (1999). The results of the survey also indicated that in order to reduce the 

occurrence of errors, methods must be devised to identify the sources of errors and to implement 

strategies to correct them and quality assurance and quality systems should be an integral part of 

pharmacy dispensing practice. 

 

The following image (Figure 78) illustrates how a pack image could be simply integrated into the 

current WiniFred dispensing system by entering the image details into the dispensing record for the 

patient under the Note section of the software using a simple standard file convention of: 

  

{patient name}_date_ product dispensed.  

 

Any other standard file naming convention would be suitable. 

 

Figure 98: WiniFred Note section with pack image file details. 
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6.4 Chapter Summary 

 

The definition of the requirements by the Senior Policy and Planning Officer for Territory Health 

Services (Northern Territory, Australia) to allow technology to provide pharmaceuticals to remote 

communities provided an excellent grounding for the development of a telepharmacy system aimed at 

rural and remote communities in Australia. Further investigation of specifications (Australian Vending 

Solutions) and a search of patents on telepharmacy systems also provided much useful information on 

the possible design of such systems. 

 

Further and more detailed specifications were provided by the Tiwi Health Board project group and 

this eventuated in a set of eight key requirements for a telepharmacy system, designed for use in rural 

and remote Australia. These requirements were defined as follows: 

 

(i) A unit capable of storing a range of 80–100 individual medications, with multiple 

pack storage for high volume products. 

(ii)  Entry of patient details into a standard dispensing system, preferably employing a 

touch screen type entry. 

(iii)  An automated method of removing, preferably, an individual product from the 

storage unit. 

(iv) An image acquisition capability to store a picture of the dispensed product pack 

and the expiry date and batch number if required. 

(v) Bar code reading of the dispensed product. 

(vi) Video supervision of the dispensing unit. 

(vii)  For remote operation, all the above features plus a method of reliably taking 

control of the automatic dispensing unit and operating it remotely, plus a method of 

viewing the patient’s prescription if an online prescribing system is not available. 

(viii)  A video conferencing capability to enable the remote pharmacist to provide 

counselling services to the patient. This video conferencing capability could also 

then be used to provide medication reviews for patients in rural and remote areas 

who do not have easy access to a medication review pharmacist. 

  

Using the above requirements, two versions of pilot telepharmacy systems were developed. The first 

version was a fully automatic robotic version, with a limited capacity of products, but with all the 

other requirements above. The second version was a simplified cabinet version, also with a limited 
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supply of products, but otherwise meeting the requirements. Both these versions were trialled firstly 

by local operation and then by remote operation using a wireless LAN tuned to simulate a broadband 

Internet connection. These trials indicated three issues that required further development.  

 

The first of these was that, in remote operation of the robotic version of the automatic dispensing 

system, the system was not capable of reading the bar code. This was identified as being due to the 

style of the bar code reader, since it acted as an auxiliary to the keyboard when operated in remote 

mode, the remote keyboard was not part of the remote equipment operation. It was determined that 

this could easily be solved by a different bar code reader in future designs. 

 

The second issue was the quality of the product image when viewed by the remote pharmacist, 

particularly in the application of the system to medication reviews. This issue was solved by the 

development of an imaging acquisition device, with a more precisely calibrated stand and adjustment 

capability. 

 

The final issue was that of the quality of the image and sound during video conferencing. This issue 

was solved by experimentation of various personal computer based equipment and setups. The use of a 

second computer to provide the video conferencing capability was found to be the most suitable 

solution, as was the change of equipment to that which was designed to use the ITU 

telecommunication H264 protocol rather than the H320 protocol.  

 

This change of equipment resulted in a superior video conferencing experience and image acquisition 

capability and was therefore the equipment used for the medication review patient trial described in 

Chapter 7. 
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Chapter 7  Medication Reviews 

7.1 Medication Reviews, a clinical area of pharmacy that is amenable to 

telepharmacy 

 

The national survey of pharmacists conducted by Lee in 2005 indicated that 51 per cent of respondent 

pharmacists servicing outlying communities were interested in using telepharmacy capabilities to 

conduct Medication Reviews (eg HMR’s). The surveys of healthcare professionals, pharmacists, 

medical practitioners, nurses and nurses/healthcare workers described in Chapter 5 indicated an even 

higher support for the concept of conducting medication reviews via telepharmacy. 

 

The survey of pharmacists, restricted to the geographical areas of northern Queensland, Northern 

Territory and northern Western Australia, indicated that 61 per cent of pharmacists surveyed thought 

that medication reviews could be carried out by using telepharmacy (Chapter 5, Survey 1, Section 2 

question 4). The survey of medical practitioners, restricted to the geographical areas of northern 

Queensland, indicated that 86 per cent of medical practitioners surveyed thought that medication 

reviews could be carried out by using telepharmacy (Chapter 5, Survey 2, Section 2 question 3). 

Furthermore 97 per cent of nurses surveyed at the Royal College of Nursing Annual Conference, 

Cairns July 2006 also supported the use of telepharmacy to conduct Medication Reviews (Chapter 5, 

Survey 3, Section 2 question 3). 

 

During the course of this study, Medication Reviews became a priority under the Third Pharmacy 

Agreement and in the latest Fourth Pharmacy Agreement (in force until 2010). Currently funding 

arrangements are in place to remunerate pharmacists for the conduct of Medication Reviews (currently 

$180 per review). A successful pilot study would provide the basis for lobbying the Health Insurance 

Commission (HIC) to expand the current remuneration to include telepharmacy as a method of 

conducting Medication Reviews for patients in rural and remote areas who would not otherwise be 

able to have their medications comprehensively reviewed. 

 

The existing Queensland Health videoconferencing network represents an ideal infrastructure to 

introduce medication reviews to the public health sector. Queensland Health has established a Safe 
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Medications Practice Unit and one of their first priorities is to trial medication reviews in rural south 

east Queensland in 2007.g

 

The clinical area of Medication Reviews therefore represents an ideal area to study on the 

effectiveness of telepharmacy in offering professional pharmacy services. In this chapter a method of 

conducting Medication Reviews using the type of equipment described in Chapter 6 is discussed. 

Thereafter, a Medication Review patient trial is introduced and the results of the trial are described. 

7.2 The Medication Review trial 

 

It was proposed to recruit a group of 8–12 patients to participate in the trial using video conferencing 

to conduct Medication Reviews. Information provided by the Cairns Division of General Practice 

indicates that 72 HMRs were conducted in Cairns in 2004 and 106 in 2005. 

 

The patients were recruited by advertising for volunteers to participate in the trial. The advertisement 

was displayed, with copies of the Patient Information and Informed Consent Form (Appendix C), in 

the waiting room of the QML facilities adjacent to the Clifton Beach Medical Centre. The patients 

were selected with the approval and assistance, where possible, of their medical practitioner. The 

medical practitioners at the Clifton Beach Medical Centre agreed to assist in this regard. 

 

Pharmacists’ Professional Practice Standards allow the HMR to be conducted in an appropriate 

location other than the home. The proposed trial was planned to take place in the QML facilities 

adjacent to the Clifton Beach Medical Centre, Cairns, Queensland. At present HMR’s are conducted 

on a face to face basis, although some accredited pharmacists will use the information collected by 

community pharmacists to compile their reports, checking information with the patient as required. 

                                                      
g Personal communication, Christine Mac Lean, Queensland Health, December 2006. 
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7.3  Design of the Me dication Review Trial 

 

The purpose of this trial was to determine if the use of telepharmacy techniques are appropriate for the 

conduct of Medication Reviews by simulating a Broadband ADSL Internet connection between the 

accredited pharmacist conducting the Medication Review and the patient. This is particularly 

applicable for patients in rural and remote areas where it is difficult for a pharmacist to personally visit 

the patient’s home. The trial was in the form of a pilot study in order to collect information and 

develop appropriate procedures for the conduct of medication reviews via telepharmacy. Pilot studies 

play an important role in providing information for the planning and justification of future large 

trials.(189)  

 

The aims and hypotheses relevant to this trial were: 

Aims: 

To investigate, through video conferencing, whether Medication Reviews can be effectively and 

efficiently conducted in an environment simulating a Broadband ADSL Internet connection 

between the accredited pharmacist conducting the Medication Review and the patient. 

 

Hypothesis: 

 

In Chapter 1 the following hypothesis was proposed 

2. The application of telepharmacy applications can be demonstrated by pilot studies. 

Specifically this can be stated as: 

a. Pilot studies using automated dispensing equipment can demonstrate the application of 

such equipment in a simulated environment. 

b. Pilot studies in a simulated environment can demonstrate the feasibility of conducting 

medication reviews using telepharmacy techniques such as video conferencing. 

 

This study is concerned with hypothesis 2b. 

 

The QML facility was used to simulate a remote environment. The accredited medication review 

pharmacist was situated in one room and the patient in another. The patient was not able to see or hear 

the pharmacist except through the video link. QML approved the after hours use of their facilities in 

the Clifton Beach shopping centre for the trial. The medication review pharmacist had a computer with 

video conferencing facilities and the area where the patient was situated also had such facilities. In 
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addition to the video conferencing units, an image acquisition device, connected to the video 

conferencing unit was used, where appropriate, to take images of the patient’s medication and transmit 

these to the pharmacist.  

 

A helper was on hand to assist the patient with the technology and the interview. The use of a helper in 

this situation was supported by the healthcare professional surveys described in Chapter 5. The survey 

of pharmacists indicated that 86 per cent of pharmacists surveyed thought that medication reviews, 

carried out by using telepharmacy, would require the help of a trained person or healthcare worker in 

the remote location to assist the patient during the review. (Chapter 5, Survey 1, Section 2 question 5). 

The survey of medical practitioners indicated that 67 per cent of medical practitioners surveyed 

thought that the help of a trained person or healthcare worker would be necessary (Chapter 5, Survey 

2, Section 2 question 4). Furthermore all of nurses surveyed at the Royal College of Nursing Annual 

Conference, Cairns July 2006 also thought that the help of a trained person or healthcare worker 

would be necessary (Chapter 5, Survey 3, Section 2 question 4). 

 

The medication review pharmacist participating in the trial was a lecturer from the James Cook 

University School of Pharmacy accredited to conduct medication reviews.  

 

7.3.1 Methodology and patient recruitment 

 

The patients were recruited by advertising for volunteers to participate in the trial. The advertisements 

were displayed, with copies of the Patient Information and Informed Consent Form (See Appendix C), 

in the waiting room of the QML facilities adjacent to the Clifton Beach Medical Centre and the QML 

Smithfield rooms. Where possible the patients were selected with the approval and assistance of their 

medical practitioner(s). All patients were asked to carefully read Patient Information and sign the 

Informed Consent form prior to participating in the trial.  

 

All volunteers who wished to participate in the trial were considered. 

7.3.1.1 Inclusion criteria 

�x The patient currently takes 5 or more regular medications; these medications may be either 

prescription, over the counter, complementary or herbal medications, or 

�x The patient currently takes more than 12 doses of medication/day, or 

�x Significant changes have been made to the patient’s medications in the last 3 months, or 
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�x The patient takes medications with a narrow therapeutic index or medications requiring 

therapeutic monitoring – for example, Warfarin, or 

�x The patient has any symptoms suggestive of an adverse drug reaction, or 

�x The patient is attending a number of different doctors, both general practitioners and 

specialists, or 

�x The patient has recently been discharged from a hospital (in the last 4 weeks). 

7.3.1.2 Exclusion criteria 

For the purposes of this trial: 

�x Children under the age of 18 years; 

�x Inability to speak or write in English; 

�x Symptoms of Dementia. 

7.3.2 Selecting a system 

 

Taking into account the issues that arose during the development of the telepharmacy system 

described in Chapter 6, the system selected for the Medication Review trial was the iChat 

videoconferencing system and three Apple computers (Apple mini 1.6 GHz , iMac G5 2.33 GHz, 

iMac G3 700MHz - Apple Computer Inc.). 

7.4 Procedure 

 

An appointment was made for the telepharmacy conference. The patient collected all the medications 

he/she currently was currently taking and brought them to the telepharmacy conference. The trial took 

place over three separate days (Thursday evening, Friday evening and Saturday afternoon). After the 

official working day was over, the QML rooms at Clifton Beach were set up with the equipment for 

the trial as shown in the layout (refer to the following diagram). This arrangement provided 

appropriate privacy for the patient during the conduct of the Medication Review. 
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Figure 99: Room Layout for Medication Review Trial 

 

The patients arrived in the waiting room at the appropriate appointment times, were offered coffee and 

asked if they were still happy to participate in the videoconference. The Informed Consent forms were 

reviewed. All patients agreed to participate. 

 

When the accredited medication review pharmacist was ready for the videoconference, the patient was 

taken to the patient interview room. The pharmacist was already in the other interview room. 
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An IP computer to computer link (Bonjour, Apple Computer Inc) was established between the three 

computers using an encrypted wireless network, (Airport Extreme, Apple Computer Inc). Two of the 

computers, the pharmacist unit and the patient unit (see layout above for room layout), were then 

connected via video conferencing. The videoconference link was established at approximately 680 

kbits/sec. 

 

Figure 100: Videoconference, Pharmacist View, Interview Room 2 

A helper was on hand to assist the patient with the technology and the interview. The image 

acquisition device, connected to the video conferencing unit, was also used, where appropriate, to take 

images of the patient’s medication and transmit these to the pharmacist. The researcher was also on 

hand to assist the pharmacist with the technology and video tape the video conference for future 

reference. The following is an example of the product images captured during the video conference 

and transmitted to the interviewing pharmacist (patient names have been edited). 

 

Figure 101: Medication Review Trial product images 

The patient was requested to have all his/her medications available and preferably, where space 

permitted, to place them on the table between the patient and the videoconferencing monitor (see 

Figure 102).  
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Figure 102: Videoconference, Patient View, Interview Room 1 

The accredited medication review pharmacist conducted the review using a standard medication 

review check list.  

 

A question and answer format was used after an appropriate greeting and settling in period. Each 

medication the patient was currently taking was discussed and was held up to the videoconference 

camera for the pharmacist to view. Where the image was not clear enough for the pharmacist to view, 

the pack was taken by the helper to the third computer which had an imaging device attached. Images 

were then taken and sent to the pharmacist by instant messaging via the Bonjour network. 

 

  

Figure 103: Third computer with imaging device attached Interview Room 1 

All the videoconferences were recorded (recorder.xhead, version 4, www.xheadsoftware.com) and 

saved to file. At the end of the conference, the videolink was terminated and the patient was asked to 

complete an assessment form on their videoconference experience (see Appendix C for a copy of this 
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Patient Audio Quality 
Scale 1 - 5 

Video Quality 
Scale 1 - 5 

A 3 4 
B 4 4 
C 3 4 
D 3 4 
E 4 4 
F 4 4 
G 3 4 
H 3 4 
I 4 4 

The results from the completed patient satisfaction forms were tabulated and appear in the Table 

below. 

 

Table 44: Medication Review Trial - Audio and Video Quality 

The saved videoconferences were reviewed at the end of the trial and the quality of the sound and the 

clarity of the image were graded by the researcher and the assistant, using a scale of 1 to 5, where 1 

was very poor, 2 was poor, 3 was acceptable, 4 was very good and 5 was excellent). The results of the 

grading by the two viewers were summed and a median grading calculated as shown in the Table 

below. 

 

7.5 Results 

form). The medication review pharmacist, using the checklist and notes taken during the conference 

together with the saved videoconference recordings, prepared a report which was sent to the patient’s 

general practitioner. 
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Gender Female Female Male Female Female Male Female Female Male
Year of Birth 1937 1952 1947 1965 1958 1946 1957 1946 1952
How do you rate the quality of the video image? Excellent Excellent Excellent Very Good Excellent Very Good Excellent Excellent Very Good
How do you rate the quality of the sound? Very Good Excellent Good Good Excellent Very Good Good Good Excellent
How do you rate the time taken to organise the video 
conference? Excellent Excellent Excellent Very Good Excellent Very Good Very Good Excellent Excellent
How would you rate the privacy of your conversation 
with the pharmacist? Excellent Excellent NA Excellent Excellent Very Good Very Good Excellent Excellent
How would you rate how well the pharmacist answered 
your questions? NA Excellent Excellent Excellent Excellent Very Good Very Good Excellent Excellent
How would you rate the professionalism of the Staff 
assisting the telepharmacy experience? Excellent Excellent Excellent Excellent Excellent Very Good Very Good Excellent Excellent
How would you rate your telepharmacy experience 
overall? Excellent Excellent Excellent Very Good Excellent Very Good Very Good Excellent Excellent
If the Telepharmacy service was only available as a 
telephone call, rather than a video conference, do you 
believe that this would be an effective way of 
conducting a review of your medications? Yes Yes Yes Yes No Somewhat No No No
If you were not able to travel to a pharmacy would you 
use the Telepharmacy facility to seek advice from the 
pharmacist on a minor illness ? Yes Yes Yes Yes Yes Yes Yes Yes Yes
If you were not able to travel to a pharmacy would you 
use the Telepharmacy facility to seek advice from the 
pharmacist on non-prescription  medicines? Yes Yes Yes Yes Yes Yes Yes Yes Yes
If you were not able to travel to a pharmacy would you 
use the Telepharmacy facility to seek advice from the 
pharmacist on prescription medicines ? Yes Yes Yes Yes Yes Yes Yes Yes Yes
If you were not able to travel to a pharmacy would you 
use the Telepharmacy facility in the future if it was 
available Yes Yes Yes Yes Yes Yes Yes Yes Yes  

Table 45: Patient Telepharmacy Experience Survey Responses 

 

 



 

 

 

7.5.1 Patient Telepharmacy Experience Survey 

 

Questions 1 and 2 were Gender and Date of Birth. Two thirds of the patients were female. The range 

of birth years was 1937 to 1965. 

 

Table 46: Gender and Birth Year of Telepharmacy Medicine Review Trial Participants 

Gender Birth Year
Female 1937

Male 1946
Female 1946

Male 1947
Female 1952

Male 1952
Female 1957
Female 1958
Female 1965  

 

The next series of questions required responses of “Poor”, “Fair”, “Good”, “Very Good”, “Excellent” 

and “Not Applicable”. The issues canvassed included the patient’s opinions of the telepharmacy 

experience. Question Three asked the patient to rank the quality of the video. Of the respondents, six 

rated the video quality as “Excellent”. 

 

Table 47: Patient Telepharmacy Medicine Review Trial Opinions on Quality of Video 
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Question Four asked the patient to rank the quality of the sound. Of the respondents, four rated the 

sound quality as “Good”, two rated the sound as “Very Good” and three rated the sound as 

“Excellent”. 

 

Table 48: Patient Telepharmacy Medicine Review Trial Opinions on Quality of Sound 

 

 

 

Question five, asked the patient to rate the time taken to organise the video conference. Of the 

respondents, six rated this as “Very Good” and three rated it as “Excellent”. 

 

Table 49: Patient Telepharmacy Medicine Review Trial Opinions on the time taken to organise 

the video conference. 

 

 

Question six, asked the patient to rate the privacy of the video conference. Of the respondents, two 

rated this as “Very Good” and six rated it as “Excellent”, and one thought the question was “Not 

Applicable”. 
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Table 50: Patient Telepharmacy Medicine Review Trial Opinions on the privacy of the video 

conference. 

 

 

Question seven, asked the patient to rate how well the pharmacist answered his/her questions during 

the video conference. Of the respondents, two rated this as “Very Good” and six rated it as 

“Excellent”, and one thought the question was “Not Applicable”. 

 

Table 51: Patient Telepharmacy Medicine Review Trial Opinions on how well the pharmacist 

answered his/her questions during the video conference. 

 
 

Question eight, asked the patient to rate the professionalism of the Staff assisting the telepharmacy 

experience. Of the respondents, two rated the staff as “Very Good” and seven rated the staff as 

“Excellent”. 

 

Question nine, asked the patient to rate the overall telepharmacy experience. Of the respondents, three 

rated the experience as “Very Good” and six rated the experience as “Excellent”. 
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Table 52: Patient Telepharmacy Medicine Review Trial Opinions on the overall telepharmacy 

experience. 

 

 

Question ten required responses of “Yes”, “No”, “Not Sure”, and “Somewhat”, and asked the patient 

if the Telepharmacy service was only available as a telephone call, rather than a video conference, did 

he/she believe that this would be an effective way of conducting a Medication Review. Of the 

respondents, four answered “Yes” and four answered “No”, and one thought a telephone review would 

be “Somewhat” suitable. 

 

Table 53: Patient Telepharmacy Medicine Review Trial Opinions if telephone could be used for 

a Medication Review if videoconferencing was not available. 

 

 

The next group of questions related to the patient’s opinion of the applicability of telepharmacy and 

required responses of “Yes”, “No”, and “Not Applicable”.  
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Questions eleven, twelve, thirteen and fourteen asked if the patient were not able to travel to a 

pharmacy would he/she use the telepharmacy facility to seek advice from the pharmacist on 

�x a minor illness? 

�x non-prescription medicines? 

�x on prescription medicines? 

Of the respondents, all answered “Yes” that they would use telepharmacy in these circumstances. 

 

The final question asked if the patient were not able to travel to a pharmacy would he/she use a 

telepharmacy facility in the future if it was available. Of the respondents, all answered “Yes” that they 

would use telepharmacy in this circumstance. 

 

7.6 Discussion 

When using the iChat software operating over a LAN at simulated broadband speeds of between 500-

700 kbits/second, the interview process and the collection of data to produce a Medication Review 

report were highly satisfactory. The rating by the patients of the quality of the video images was in the 

range of very good to excellent and the sound was in the range of good to excellent. The use of 

videoconferencing to conduct a Medication Review was considered by all the participants to be in the 

range of Very Good to Excellent. The use of telephony only to conduct a Medication Review was, 

however, considered to be an unsatisfactory method by four of the participants, with one not certain. 

All the patients agreed that they would be prepared to use telepharmacy, if they were not able to travel 

to a pharmacy, and would use telepharmacy in such a situation to seek advice on minor illnesses, non-

prescription and prescription medicines.  

 

This study on the use of videoconferencing for conducting a Medication Review was accomplished 

using a LAN at speeds of 500 – 700 kbits/sec. The purpose of the study was to determine if it is 

feasible to conduct Medication Reviews using videoconferencing. Based upon previous work by 

Nissen and Tett,(75) where telecommunications problems marred their study, it was felt that the process 

of conducting the reviews was the important issue, rather than introducing a further variable. With the 

increase in speed and reliability of telecommunication platforms, Broadband speeds of 500-700 

kbits/sec are quite feasible in most rural areas within a few years. Current ADSL speeds available 

from Telstra (Table 5) range from 256/64 kbps to 1500/256 kbps. Telstra claim that the third 

generation (3G) mobile broadband network (NextG) introduced in Australia in October 2006 will have 

average speeds of 550Kbps to 1.5Mbps and peak network downlink speeds of 3.6 Mbps.h

                                                      
h www.bigpond.com 
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This pilot study therefore represents a “baseline”, indicating that Medication Reviews can feasibly be 

accomplished via telepharmacy. The reports prepared as a result of the medication reviews appear in 

Appendix C. Patient details have been removed from the reports to protect patient privacy. 

 

This approach is supported by Russell in his Thesis entitled “Establishing the Efficacy of 

Telemedicine as a Clinical Tool for Physiotherapists: From systems design to randomised controlled 

trial”, where he states that “Ideally, a public telephone system connection should be used when 

evaluating a telemedicine system designed to run via the standard telephone system. However, this 

study has demonstrated that an experimental LAN communications platform can adequately emulate a 

public telephone system connection”. This approach was therefore adopted for the Medication Review 

trial. 

 

The video recordings from the patient video conferencing interviews were edited to conform with 

Internet viewing requirements (320X240 pixel resolution)(190) (Apple QuickTime Pro). These videos 

are suitable for store and forward applications and were tested on a local intranet. Two full patient 

interviews, one from the patient’s perspective and one from the pharmacist’s perspective are available 

for review (see Appendix G). The patient involved has given specific Informed Consent for the 

interview to be made available for the purposes of reviewing this thesis. 

 

The pharmacist did have some difficulty with the sound quality. This was due to the interview room, 

where the patient was situated, being a large open room with hard sound reflecting surfaces. The 

pharmacist, however, was still able to successfully conduct the interviews. The sound, from the 

patient’s perspective, was graded as good to excellent (Table 48). The reason for this difference in 

sound quality was that the pharmacist was situated in a much smaller room with less sound reflecting 

surfaces. In telepharmacy implementation it will be necessary to situate the equipment accordingly to 

avoid large open spaces with hard sound reflecting surfaces. 
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The images of the medication packs were transmitted at a resolution of 352 by 288 pixels. The images 

were easy to read and all details on the label legible (see Figure 101 above). Resolutions of 768 by 512 

pixels have been found to be adequate in dermatology telemedicine applications for the evaluation of 

burns care and image quality greater than 1024 by 768 pixels are probably unnecessary for burn 

interpretation.(191) Given the resolution requirements for label verification are not as critical as those of 

a skin burn verification, resolutions higher than 352 by 288 pixels are probably unnecessary for 

verification of pack images, however, the equipment used for the trial is capable of delivering the 

resolutions up to 1024 by 768 pixels if required. 

rural and remote areas of Australia. 



 

 

7.7 Hypothesis Testing 

 

2. The application of telepharmacy applications can be demonstrated by pilot studies. 

Specifically this can be stated as: 

a. Pilot studies using automated dispensing equipment can demonstrate the application of 

such equipment in a simulated environment. 

b. Pilot studies in a simulated environment can demonstrate the feasibility of conducting 

medication reviews using telepharmacy techniques such as video conferencing. 

 

Hypothesis 2 a. was discussed in Chapter 6.  

 

In accepting the hypothesis that a pilot study can demonstrate the feasibility of conducting medication 

reviews using telepharmacy techniques such as video conferencing, the results from Tables 45 to 51 

were examined.  

 

The results from the pilot study demonstrate that there is sufficient patient acceptability and 

information to justify the next step, which would consist of the planning and justifying a randomised 

controlled medication review trial using patients domiciled in remote areas. Such an enlarged study 

would involve the recruiting of patients in suitable remote areas, where broadband 

telecommunications were available. Ideally a minimum of 60 patients should be recruited to allow for 

two groups of at least 30 patients. A general rule of thumb for such a study has been stated at 30 

patients or greater to estimate a parameter.(189) The patient group would be randomly divided into two 

groups. The first group would have medication reviews conducted using the conventional HMR 

procedure. A medication review pharmacist would visit the remote location in person and conduct the 

review face to face. The second group would have the medication reviews conducted using 

telepharmacy techniques as described in this Chapter. A patient satisfaction questionnaire would be 

administered to both patient groups and to the medical practitioners, pharmacists and helpers involved 

in the trial.  

 

The information from such a trial would provide an excellent basis for estimating the suitability and 

costs of using telepharmacy techniques for medication reviews in comparison with conventional HMR 

procedures. If successful, the information gained from such a study would provide a basis for 

approaching the HIC to fund medication reviews using telepharmacy techniques for remotely situated 
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patients who may not normally be able to have such reviews conducted because of time, cost or 

resource reasons. 

 

7.8 Chapter summary 

 

The purpose of the trial was to clearly establish if medication reviews were feasible using 

telepharmacy techniques under controlled conditions and to provide information for the planning and 

justifying of a randomised controlled medication review trial involving patients domiciled in remote 

areas. 

 

Under controlled network situations and acknowledging the limited composition of the volunteer 

patient group, the trial was a clear success. The patients participating in the trial were unanimous in 

their support for the concept and expressed a clear opinion that telepharmacy is a practical alternative 

in the situation where distance makes it difficult to conduct a medication review in the conventional 

face-to-face format in the home. There were some limitations in the trial. There were no patients aged 

over 70 years, and therefore the trial did not investigate older age groups and their acceptance (or 

otherwise) of the technology. The trial selection criteria excluded patients with English as a second 

language, those with obvious signs of dementia, and also excluded children.  

 

A respondent to the survey of pharmacists on telepharmacy stated in the free format section: 

 

“I would only consider telepharmacy if there was absolutely no alternative”.  

 

This is perhaps an unfortunate conclusion from the pharmacy profession as is at odds with the 

expressions of support for the concept by the medical profession respondents to the survey on 

telepharmacy.  

 

A more pragmatic opinion, expressed by a medical practitioner in the free format section of the 

survey, sums up the approach to medication reviews by telepharmacy, which stated 

 

“The whole point of a HMR is that it is ‘face to face’.  However, better a ‘screen’ than NO review”. 
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Chapter 8  Discussion, Recommendations and Conclusion 

8.1 Discussion 

 

The continent of Australia with its vast distances and majority of people clustered along the seaboards 

makes it extremely difficult to provide quality pharmaceutical services in rural and remote areas. As 

telecommunications increase in speed and reliability, the use of information technology has the 

potential to greatly reduce the isolation that many rural populations experience. To date, however, the 

uptake of telepharmacy in Australia is virtually non-existent.  

 

Partly this is due to the apathy of the pharmacy profession in addressing the issues of pharmaceutical 

services in rural and remote areas and also partly due to the cost containment efforts by the State and 

Territory governments. Australia was, arguably, one of the pioneers of telepharmacy with the 

introduction, and continued use, of the RFDS medicine chest. Unfortunately, this pioneering spirit did 

not extend to the application of the medicine chest program by involving the pharmacist in the 

prescribing process. The entire RFDS medicine chest system is administered by medical practitioners 

and healthcare workers. This same attitude also extends to the rural and remote clinics. Whilst some 

States, such as Queensland, have included a District Pharmacist as a resource that a nurse or healthcare 

worker can utilise as necessary, there is no data available to indicate that such resources are regularly 

consulted. The result is a rural and remote health system that has few pharmacists, other than those in 

private practise in rural towns, and pharmaceutical services have been delegated to other healthcare 

professionals. There are no data that can be analysed to identify medication adverse events in rural and 

remote areas arising from such causes as incorrect dosage, dispensing of the wrong medicine and drug 

interactions. Hamrosi et al.(6), reported “Aboriginal health workers reported a general lack of access to 

medications and frequent inappropriate use of medications due to limited understanding, literacy and 

information all of which lead to non-compliance with instructions”.  

 

The implications of a failed high technology project should also be carefully considered. There will be 

considerable expenditure on such a project, both in human effort and capital expenditure. Therefore it 

is of utmost importance that such a project is well resourced and project managed by experienced 

personnel. The implementation of a high technology project is only the first step; the staff at the 

remote clinics will need to manage the system on a daily basis and therefore it is imperative that full 

and comprehensive training and ongoing personnel development is a fundamental part of any 

telepharmacy system. 

 

Page 258 

The application of telepharmacy as an enabling technology to facilitate the provision of quality pharmaceutical services to 
rural and remote areas of Australia. 



 

8.2 Recommendations 

8.2.1 Training 

There are no pharmacy assistant training courses for healthcare workers working in rural and remote 

communities. The courses that are available are either directed at community(192) or hospital pharmacy 

assistant training.(193)  

 

8.2.1.1 Recommendation 1 

 

Develop a training course for AHWs working in rural and remote areas to prepare Dose 

Administration Aids (DAAs).  

 

The issues confronting medication compliance are well known, particularly for elderly patients.(6, 69, 70) 

These issues take on an extra dimension when the patient resides in a rural or remote community. As 

discussed in Section 2.1.7, DAAs are a method of improving medication adherence for patients with 

multiple chronic medical conditions. Current legislation in the States and Territories of Australia do 

not permit the preparation of DAAs, except under the direct supervision of a pharmacist, since this is 

classed as a dispensing operation. The logistical complications inherent in providing DAAs to rural 

and remote communities has resulted in either the withholding of DAAs, and supplying multiple 

medication packs to the patient, or the clinic staff preparing the DAAs “illegally”.(9)  

 

It is recommended that a training course for AHWs be created that focuses on the proper preparation 

of DAAs in rural and remote clinics, including supervision, quality and legal issues. This course 

should be incorporated into the VET system and be nationally accredited at a Certificate II level, 

incorporating a number of the units already in the Certificate III in Health Service Assistance 

(Hospital and Community Health Pharmacy Assistance) HLT31402, and including a new unit 

covering DAAs, as described below.  

 

State and Territory governments and other stakeholders will need to be consulted to change the current 

pharmacy laws to permit AHWs holding this proposed qualification to legally prepare DAAs in rural 

and remote clinics.  

8.2.1.2  Recommendation 2 

 

Develop a training course for pharmacy assistants working in rural and remote areas.  
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The Certificate III in Health Service Assistance (Hospital and Community Health Pharmacy 

Assistance) HLT31402 could form a suitable basis for this course. As discussed in Chapter 4, 

HLT31402 is divided essentially into three sections. Section 1 prepares the student for working 

effectively in a workplace and includes business and communication units. Section 2 comprises three 

introductory level courses in health sciences such as basic medical terminology and complying with 

infection control procedures. There are then seven pharmacy oriented units in Section 3 that are 

directly applicable to pharmacy practice. Of these units two are not suitable for rural and remote 

clinics in that they involve the training of the assistant to help with the preparation of extemporaneous 

products and small scale pharmaceutical manufacture. Both of these activities are unnecessary in rural 

and remote clinics.  

 

These units should therefore be replaced by two telepharmacy units; the first aimed at the medication 

review process conducted by video conferencing and the supply of Scheduled medicines under video 

supervision. The second unit required would be aimed at the dispensing of imprest and S100 products, 

under video supervision and the preparation of DAAs (Webster, Dosett packs). In addition, a basic 

pharmacology unit will be required, similar in content to that of the RIPRN course.  

 

At present there are no course materials available for the pharmacy component of the Certificate III 

HLT31402 course, although Performance Criteria have been developed. In order for a nationally 

accredited Certificate to be awarded, the training must be delivered by a Registered Training 

Organisation, with the Course approved by the appropriate State or Territory Training Authority. 

 

Individual Statements of Attainment in the pharmacy units could be made available in order to address 

the current lack of appropriate formal pharmacy assistant training courses for rural and remote 

healthcare workers handling and supplying medications. 

 

8.2.2 Telepharmacy Systems Implementation 

 

In order to provide an improvement in the quality of pharmaceutical services to rural and remote 

communities, it is recommended that the introduction of information technology be implemented in a 

step-wise manner. 

 

The implementation pyramid shows the stepwise implementation of telepharmacy from the simple 

introduction of imaging and bar code reading to the full installation of a remote dispensing machine. 
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Once a telepharmacy project has been identified, the first step should be to develop an appropriate 

training course for AHWs and other professional staff involved, followed by a comprehensive training 

programme. This will avoid the project being compromised because the key personnel are not familiar 

with the proposed system. This is shown in Step 1 of the Implementation Pyramid in Figure 104. 

Local Dispensing 
with Video 

Supervision

Remote 
Dispensing 

Machine

Step 1

Step 2

Step 3

Step 4
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Figure 104: Implementation progression pyramid 

 

8.2.2.1 Recommendation 3 

 

Introduce bar code readers and imaging devices for all dispensing systems. 

rural and remote areas of Australia. 



 

 

Initially, all installations where medications are supplied, should be equipped with a bar code reader 

connected to an appropriate dispensing or inventory control system, which recognises the bar code and 

displays the name of the product on a screen for the remote healthcare worker to accept.  

 

This is a relatively low cost and simple implementation and could use existing software such as that 

used in the Tiwi Island Pharmacy project. The image below shows the implementation of a dispensing 

system, with touch screen which also is connected to a bar code reader. 

 

 

 

Figure 105: Tiwi Island Pharmacy Project touch screen dispensing system demonstrated by an 

AHW at Nguiu Pharmacy, Tiwi Islands.(71) 
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A simple imaging device of the design below could also be added at low cost: 

 

Figure 106:  Imaging device 

This unit comprises a webcam (iSight, Apple Computer Inc.) mounted on a modified drill press at a 

cost of less than $200 for camera and stand. 

 

The low cost of both the bar code reader and the imaging unit is such that all pharmacies and clinics 

should have such an installation, regardless of whether they practise in a city, town or rural area 

because of the quality assurance function they provide. Flynn et al. noted in the Journal of the 

American Pharmaceutical Association that the “utilization of simple technologies, like bar codes and 

onscreen drug images, can reduce medication dispensing errors by one full percentage point”.(194) 

 

Recommendation 3 is represented by Step 1 in the implementation pyramid. 

8.2.2.2 Recommendation 4 

 

Introduce medication reviews via telepharmacy. 

 

Once video conferencing is available at Broadband speeds, the opportunity arises to implement 

medication reviews via videolink. The staff in the remote area will need special training in this regard 

and the first telepharmacy unit described in Recommendation 1 should be completed before such an 

operation commences. This area is unique and the important finding to come out of this thesis is that 
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medication reviews conducted by video conferencing are feasible and, provided there are no 

communication issues and a competent helper is on hand to assist the patient, the outcome is quite 

acceptable to the patient.  

 

In the Queensland Health environment, the existing videoconferencing network represents an ideal 

infrastructure to introduce medication reviews to the public health sector. Queensland Health has 

established a Safe Medications Practice Unit and one of their first priorities is to trial medication 

reviews in rural south east Queensland in 2007. 

 

Since medication reviews and eHealth initiatives are priority areas in the Fourth Pharmacy Agreement 

and the implementation does not require changes to legislation, medication reviews by telepharmacy 

should be considered a high priority project where considerable benefits are possible with only modest 

investment. 

 

Recommendation 4 is represented by Step 1 in the implementation pyramid. 

 

8.2.2.3 Recommendation 5 

 

Introduce video supervision for the supply of S3 products by rural licensed premises. 

 

When Broadband is available in a rural area, the next step in the implementation triangle can be 

implemented, the introduction of video supervision to enable Schedule 3 products to be supplied by 

operations with the appropriate Poison License. An example of this implementation is the supply of 

salbutamol inhalers in rural areas without a pharmacy, or when the pharmacy is closed. At present 

Poison Regulations and Pharmacy Board Rules in States and Territories do not permit this type of 

transaction. Overseas experience suggests that, with appropriate regulation, there is no reason why this 

restriction should remain. Remote supervision is already common in the USA(114, 115) and underway in 

the UK.(120) 

 

Recommendation 5 is represented by Step 2 in the implementation pyramid. 
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8.2.2.4 Recommendation 6 

 

Introduce local dispensing by a delegated trained pharmacy assistant at a remote location, under 

video supervision. 

 

Step 3 in the implementation pyramid described above, involves local dispensing by a delegated 

trained pharmacy assistant, under video supervision. This implementation is similar to that described 

by Peterson and Anderson in the North Dakota Telepharmacy Project.(114) However, this step could 

also include the installation of a remote cabinet unit, as described in Chapter 6, remotely operated by a 

pharmacist, either in a Call Centre or a delegated pharmacy. This installation is similar to those 

described by Clifton et al.(115) in the Washington State Project. Steps 1 to 3 require minimal technical 

support other than for telecommunications and some minor engineering expertise for the remote 

cabinet installation. 

 

The implementation of Step 4, full installation of a remote dispensing machine, whilst technically 

feasible as demonstrated in Chapter 6, is not recommended for rural and remote areas due to unknown 

reliability and support issues. Another important consideration is that, whilst there was support from 

three of professional groups surveyed, medical practitioners, nurses and healthcare workers, for the 

concept of remote dispensing machines, the pharmacist group were not in favour of such an approach. 

Since the pharmacist group should be the key drivers of such an initiative it is unlikely to succeed until 

the reasons for the lack of support from the pharmacist group are ascertained. 

 

8.3 Further studies 

This study has identified that further research is needed to ascertain the reasons for the lack of support 

shown for remote automated dispensing equipment in rural areas when the local pharmacy is closed 

and in remote areas without pharmacies. 

 

The medication review study has shown that the use of information technology to conduct medication 

reviews is feasible. Further studies would include larger randomised trials using the Internet. These 

trials will require both substantial funding and a change in the current remuneration rules to allow 

medication reviews to be conducted via videoconferencing. However, the information from the pilot 

study will provide important input into the planning and justification of future medication review trials 

using telepharmacy techniques. 
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The automation studies have shown that a quality control device consisting of a bar code reader and an 

imaging device to capture dispensed packs is a simple and effective way to reduce the potential of 

dispensing errors. Further studies would involve the recruiting of a pharmacist group prepared to 

participate in the implementation of imaging and bar code reading as a quality control measure after 

the dispensing process. 

 

The introduction of remote dispensing equipment will require a series of trials to determine the 

optimum type of equipment that would be suitable for rural Australia. Initial trials would probably be 

undertaken using the cabinet type unit, since this is mechanically simple and requires the least amount 

of technical support, whilst at the same time providing a substantial improvement over the existing 

situation where pharmacists are essentially excluded from the dispensing process in remote areas. In 

combination with video supervision, a simple and robust system is possible of providing rural and 

remote communities with pharmaceutical services that they currently do not have access to today. 

 

8.4 Conclusion 

It is unrealistic to expect that all communities will have personal access to a pharmacist; distances are 

too vast and the costs prohibitive. However, telepharmacy has the potential to improve the quality of 

pharmaceutical services in rural and remote areas. The targeted surveys of pharmacists, medical 

practitioners and nurses discussed in Chapter 4 indicated that that there is an appreciation and 

willingness to improve pharmacy services through the use of telepharmacy. Whilst the more 

technology intensive applications, such as automated, remotely controlled dispensing were not thought 

to be a suitable embodiment of telepharmacy at present, the use of telepharmacy in medication 

reviews, patient counselling and remote video supervision was widely supported by the professions 

surveyed. 

 

The first part of this study was involved with identifying the opinions of relevant health professionals 

who would be directly involved in telepharmacy systems and identifying the characteristics of a 

telepharmacy system for use in rural Australia. The field trips to northern Queensland, the Tiwi 

Islands in the Northern Territory and the west coast of Tasmania provided a basis for the formulation 

of the surveys of professionals on telepharmacy and the focus group discussions with the Tiwi Island 

Health Board representatives identified a number of key factors that should comprise a telepharmacy 

system. 

 

These key factors identified are summarised as follows: 
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1. A unit capable of storing a range of 80–100 individual medications, with multiple pack storage for 

high volume products. 

2. Entry of patient details into a standard dispensing system, preferably employing a touch screen 

type entry. 

3. An automated method of removing, preferably, an individual product from the storage unit. 

4. An image acquisition capability to store a picture of the dispensed product pack and the expiry 

date and batch number if required. 

5. Bar code reading of the dispensed product. 

6. Video supervision of the dispensing unit. 

7. For remote operation incorporating all the above features plus a method of reliably taking control 

of the automatic dispensing unit for remote operation, and a method of viewing the patient’s 

prescription if an online prescribing system is not available. 

8. A video conferencing capability to enable the remote pharmacist to provide counselling services to 

the patient. This video conferencing capability could also then be used to provide medication 

reviews for patients in rural and remote areas who do not have easy access to a medication review 

pharmacist. 

 

An analysis of the systems commercially available indicated that these were not suitable for rural 

Australian requirements. They were either too complex, or had features which were not applicable to 

stated requirements. This work did not have the funding to produce or purchase a commercial unit, 

however, two embodiments of an automatic dispensing equipment design, were produced in pilot plant 

format. The features included in both embodiments of the design included: 

 

1. A unit capable of storing a range of 80–100 individual medications, with multiple pack storage for 

high volume products. 

 

The pilot unit constructed was capable of storing 10-12 individual product packs. Scale up of the 

unit to one capable of storing 80-100 individual packs is relatively straight forward due to use of 

the robotic pick and place arm. The cabinet unit is simpler to scale-up since only additional 

drawers fitted with servo motors are required. 
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2. Entry of patient details into a standard dispensing system, preferably employing a touch screen 

type entry.  

The WiniFRED dispensing system was installed with the capability of entering the data via a 

touch screen being incorporated in the design. 

 

rural and remote areas of Australia. 



 

3. An automated method of removing, preferably, an individual product from the storage unit. 

The robotic version of the design provided this functionality, and the top drawer of the cabinet 

dispensing model also included this capability. 

 

4. An image acquisition capability to store a picture of the dispensed product pack and the expiry 

date and batch number if required.  

This functionality was incorporated into the equipment designs via the use of webcams. 

 

5. Bar code reading of the dispensed product.  

This functionality was included into the robotic version to automatically read the barcode of the 

product pack as it was dispensed. 

 

6. Video supervision of the dispensing unit.  

This functionality was also incorporated into the equipment designs via the use of a webcam. 

 

7. For remote operation incorporating all the above features plus a method of reliably taking control 

of the automatic dispensing unit for remote operation, and a method of viewing the patient’s 

prescription if an online prescribing system is not available.  

This functionality was incorporated by the use of remote desktop software. 

 

8. A video conferencing capability to enable the remote pharmacist to provide counselling services to 

the patient. This video conferencing capability could also then be used to provide medication 

reviews for patients in rural and remote areas who do not have easy access to a medication review 

pharmacist.  

This functionality was also incorporated, via a separate video conferencing unit. 

 

Important findings from this work were: 

 

�x Standard bar code readers do not record data when operated in remote mode. This is 

because the equipment acts in the form of an auxiliary keyboard and therefore requires 

the use of the local keyboard. Remote reading of bar codes will require the 

incorporation of a different style of reader. This was not an issue with the cabinet unit 

design since the reading of the bar code was accomplished by the remote assistant. 

�x More than two webcams installed in the dispensing unit caused a degradation of the 

video image. Various software solutions were trialled, the one that proved the most 
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successful was Active Webcam, a surveillance software program which supported 

multi webcams and allowed adjustment of the frame rate to optimise the image 

quality. For remote operation, bandwidth could be reduced to 50 -100 kbits/sec if the 

webcams were set to take individual frames at 1 second intervals, however, this 

setting was not suitable for video conferencing applications. As identified by Clifton 

et al. the trials also showed that the use of video conferencing on the same equipment 

resulted in poor performance.(115) 

�x A separate computer was therefore used for the video conferencing application of the 

unit. As stated above, the image quality of the webcams in video mode was 

satisfactory for remote supervision, however, for an application such as a medication 

review, which would require the reading of full label and expiry date details, an image 

capture device was necessary to capture high quality pictures of the pack details. 

�x The final telepharmacy design therefore had two components: 

i. The dispensing unit, with appropriate software installed and two webcams in 

the robotic embodiment, and 

ii. A videoconferencing unit with a separate image capture device. 

 

The equipment was trialled in local format and then satisfactorily operated (except for the bar code 

issue identified above), via a wireless LAN, tuned to broadband speeds of 500 – 700 kbits/s, using 

remote desktop software. The work therefore supports the applicability and ability of remote 

dispensing equipment, using standard software, to dispense medications under the remote supervision 

of a pharmacist. 

 

The video conferencing unit developed was then used via a wireless LAN, tuned to bandwidth speeds 

of 500 – 700 kbits/s, for the medication review study of nine volunteer patients. This study was 

important since there is an increasing focus on evidence-based practice in health care and therefore the 

study provides the pharmacy profession with a firm scientific base upon which to justify the use of 

telepharmacy for medication reviews where it is not possible or economic for a pharmacist to travel to 

the patient to conduct a HMR, or where the patient is not able to travel to a pharmacy.(99) 

 

The work therefore supports the six primary aims of this thesis which were:  

 

1. To ascertain the opinions of relevant healthcare professionals on the concepts of telepharmacy. 

2. To identify the requirements of a telepharmacy system suitable for use in rural Australia, by 

examination of the literature and discussion with key stakeholders.  
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3. To develop a pilot telepharmacy system based upon the identified requirements. 

4. To demonstrate the validity, accuracy and reliability of the telepharmacy system in dispensing 

a limited range of products locally and then remotely via telecommunications. 

5. To identify an area of telepharmacy where there is a clinical need and which has broad support 

of the key professional stakeholders. 

6. To demonstrate the applicability of telepharmacy to the identified area of clinical need by 

means of a trial involving volunteer patients.  

 

The incorporation of the quality control applications identified during the study; that of bar code 

reading and image capture of the dispensed products, are relatively simple and low-cost 

implementations which could provide a high degree of assurance that the patient has not been given 

the wrong medication.  

 

The studies also identified that medication review studies conducted via telepharmacy are practical 

and feasible. This therefore supports the provision, via information technology, of patient counselling 

on their medications, either for prescription items or over the counter products, when the patient is 

remotely situated or has difficulty in travelling to a pharmacy. 

 

The results of the studies undertaken have important implications for pharmacy practice.  

 

The provision of telepharmacy services to rural and remote areas has the potential to provide quality 

pharmaceutical services such as the dispensing, supply and distribution of medicines; the provision of 

knowledge and information about drugs, with the primary objective being the promotion and 

assurance of quality use of medicines. The use of information technology can also assist in the 

provision of pharmaceutical care, where pharmacists respond to patients’ drug-related needs to assist 

them achieve their desired health outcomes.  
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Part 2. THE PROJECT  

Title : 	 Develop an appropriate pharmacist model for no pharmacy towns in rural and 
remote areas of northern Australia to ensure that populations in such towns 
are provided with quality pharmaceutical services. 

Type of project : Student research 

Applicant: Michael Kimber 

Proposed commencement date of project :  November 2003 

Proposed completion date of project :  December 2004 

Project Ou tline 

Develop an appropriate pharmacist model for no pharmacy towns in rural and 
remote areas of northern Australia to ensure that populations in such towns are 
provided with quality pharmaceutical services. 

This will involve: 

1 	 The identification of the training needs for healthcare professionals, working 
in rural hospitals and clinics, where there is no pharmacist available and who 
provide pharmaceutical services to the local population; 

2 	 Conduct surveys at clinics in the Northern Territory and Queensland of the 
procedures used to provide pharmaceutical services to patients by healthcare 
workers in situations where there is no pharmacist available. 

3 	 Conduct focus groups of patients and healthcare workers to determine the 
level of patient compliance in taking their medication as well as customer 
satisfaction with the level of service they are receiving. 

4 	 Conduct a survey of existing training courses in pharmaceutical services 
available which would be suitable for rural healthcare workers. 

5 	 Conduct a gap analysis – competencies in existing training courses versus 
required competencies identified in the survey of training needs and 
procedures. 

6 	 Propose or develop training courses for these healthcare workers. 
7 	 Propose solutions to deficiencies (if any) identified in procedures and work 

practices in the provision of pharmaceutical services: 
•	 Quality Control/Assurance. 
•	 Automation of work procedures. 
•	 Medicine information services. 
•	 Pharmacist counselling services – personal, telephone or video 

conferencing. 
•	 Provision of training. 
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Repeat the surveys and focus groups interviews 6 to 12 months after the 
identified changes are implemented and training is completed to determine the 
effectiveness of the changes. 

1.2 Detaile d Methodology 

The project will be carried out at clinics in the Northern Territory and Western 
Queensland. 

Field trips will be made to gather information from a representative number of 
Aboriginal/TI healthcare workers in clinics in the Northern Territory and Western 
Queensland. 

The areas proposed are: 

Northern Territory 
�x Tiwi Islands 
�x Galwinku 
�x Gove 
�x Nhulunbuy 
�x Oenpelli 

Western Queensland 
�x Birdsville 

A formal application to the Tiwi Health Board was made in August 2003. The Tiwi 
Island Health Board’s Ethics subcommittee has approved the study. (copy of 
Email attached). Written approval is expected shortly. 

Discussions with Northern Territory Health have identified that Galwinku, Gove, 
Nhulunbuy, Oenpelli and Gove would be appropriate communities in which to 
also conduct the research. 

Formal applications have not yet been made to these communities. Further JCU 
Ethics Committee Applications will be made once the approval of the local 
communities and Northern Territory Health Ethics Committee has been obtained. 

The application for JCU Ethics approval to conduct research in Birdsville will be 
made in conjunction with a further application in conjunction with my co
supervisor Dr Rohan Rasiah. 

The initial part of the research will consist of administering two sets of 
questionnaires. 

The first questionnaire will be administered to indigenous health workers at rural 
and remote clinics. A copy of the questionnaire is attached. The questionnaire 
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seeks to gather information on the procedures and methods used by indigenous 
health workers to order, store and dispense pharmaceutical products. The 
number of participants who are expected to take place in this survey is 
approximately 12. 

The second questionnaire will be used to ascertain the level of patient 
satisfaction with the supply of their medication; the adequacy of the information 
they are given about their medicine and their level of medication compliance. A 
minimum of 50 patients will be surveyed to ensure statistical significance. The 
questionnaire may also be administered in a focus group setting, depending on 
the requirements of the clinic and the availability of patients to participate in the 
survey. 

In the Northern Territory, I, as the PhD candidate, will personally administer the 
questionnaires in conjunction with indigenous clinic workers or translators if 
required. Translators will be paid at standard rates for their services.  

In the Western Queensland (Birdsville), it is anticipated that the focus group 
method will be used and will conducted under the supervision of my co
supervisor, Dr Rasiah. 

The information acquired in the first questionnaire will be analysed and used to 
determine the training needs required for indigenous health workers to provide 
quality pharmaceutical services to patients of the clinics.  

A training and assessment program for pharmacy technicians working in rural 
and remote indigenous communities will be prepared, authorised by the 
appropriate health authority (the Tiwi Health Board in the case of the Tiwi 
Islands) and then administered by myself to the indigenous health workers. I am 
a certified workplace trainer and assessor (Certificate IV, Workplace Training and 
Assessment, NQ TAFE). 

There is currently a tender evaluation process in place in the Northern Territory 
to award pharmaceutical supply services. The Tiwi Health Board has indicated 
that they are prepared to fund the training process if they are awarded the tender 
for the Tiwi Islands and Arnhem Land. 

This process will be repeated in the other centres in the Northern Territory and in 
Western Queensland. 

At an appropriate time after the training and assessment process has been 
completed (approximately 6 months), the questionnaires will be repeated to 
determine the improvement in the delivery of pharmaceutical services and the 
level of customer satisfaction and medication compliance. 

1.3 Participant Welfare Particulars 
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There are two “target” groups: Indigenous health workers and patients.  

I have spoken to the three indigenous health workers on the Tiwi Islands and 
they are willing to participate in the program and training. The program is 
voluntary. 

The patients will be recruited on a voluntary basis. Patients will need to be taking 
their medication in individual dose packs such as Dosett or Webster packs; and 
be defined as chronic patients for at least 6 months.  

The interviews will be held at the clinics and, although I do not anticipate any 
problems, health care workers will be alerted to assist if any distress is evidenced 
by the patients. If necessary, clinic health workers or other appropriate linguists 
will be requested to translate the project aims and questions to the survey 
participants. 

Translation services will be paid at normal hourly rates. 

During the course of the survey healthcare worker and patient opinions may be 
stated. No opinions will be attributed to any identifiable person. 

All manuscripts, which contain references to the information collected in the 
surveys, will be sent to the community leaders/managers for approval prior to 
submission for publication. 

I have attended the JCU workshop on Protocols for Research involving 
Indigenous Sea and Country conducted by Dr Donna Kwan and I have 
experience in working with indigenous people, having managed a community 
pharmacy in Swaziland for three years. 

1.4 Confidentiality 

The questionnaires attached detail the information to be collected. Any data that 
is stored on computer/CD’s will be de-identified.  

During the project, data will be stored in locked cabinets at the School of 
Pharmacy (Cairns Office) of James Cook University and at the researcher’s 
home. 

1.5 Data Retention and Storage 

Raw data from this study will be stored in a locked box/cupboard at the School of 
Pharmacy (Cairns Office) of James Cook University. Any data that is stored on 
computer/CD’s will be de-identified.  
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Access during the project will be restricted to authorised Pharmacy Department 
personnel. 

Authorisation will be granted by the Head of the Pharmacy School, or Principal 
Supervisor on written application. 

After the project, the data will be stored at the School of Pharmacy, James Cook 
University, Townsville. This data will be retained for at least 5 years.  

1.6 Comments 

Only a few of studies have been completed in similar areas. A study by Bill 
Dollman was aimed at determining whether a University supported training and 
support service, based is a rural region, is a cost effective model for developing 
sustainable rural pharmacy services (RRPIGS, 2001). A further study by Frances 
Vaughan resulted in the development an Aboriginal Health Worker 
Pharmaceutical Reference for Remote Health Centres (RRPIGS, 2002). There 
are no references in the literature to similar studies to this project proposal which 
have been conducted in the rural areas of the Northern Territory and 
Queensland. 

The O’Leary report, “A Study of the Demand and Supply of Pharmacists, 2000
2010”, identifies workforce requirements for both community and hospital 
pharmacists. The reference details are contained in the attached Project 
Proposal. 

In Appendix 5 of this report, the Pharmacy Guild details a vision statement for the 
future, where it is envisaged that the role of the pharmacist will become 
increasingly focused on providing service rather than just supply of product. In 
order to facilitate their vision, the Pharmacy Guild stated that certain structural 
changes are needed to pursue this development effectively.  

There needs to be a radical change in the work flow arrangements in the 
pharmacy to free up pharmacists’ time to provide this range of additional 
services, e.g.: optimum use of pharmacy assistants trained in the dispensary 
area; dispensary computers to be relocated so the pharmacist can involve 
consumers in examining their medication regimens on screen while providing 
counselling about the medication being dispensed. 

IT systems need to be implemented to facilitate the provision and recording of 
services and care/management plans for consumers. 

Training programs must be implemented for pharmacists and pharmacy staff in 
relation to specific diseases or conditions to guarantee clinical competency and 
product knowledge and to ensure standardised protocols are followed. 
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I believe that this research program aligns with the Pharmacy Guild vision to 
provide better training for pharmacy assistants, improved IT systems and will 
also provide the necessary information to produce a model for non pharmacist 
communities, which is a defined Commonwealth Government priority. 

2. Information Pages 
: 

Three Information Pages are attached: 


1 For Healthcare Professionals 

2 For Patients 

3 For General Information. 


3. Informed Consent 

Two Informed Consent Forms are attached: 
1 For Healthcare Professionals 
2 For Patients 

4. Letters of Approval / Support 

An email form the Ethics sub-committee of the Tiwi Health Board is attached 
indicating approval for the project. The official letter from the Tiwi Health Board is 
expected shortly and will forwarded on receipt. Letters of approval from the other 
health authorities will be forwarded on receipt. 

5. Surveys/Questionnaires 

Two questionnaires are attached.  
1 For Healthcare Professionals 
2 For Patients 

The format for the proposed focus group workshops is not yet finalised, but will 
include the type and style of questions from the patient questionnaire attached. 

6. Current First Aid C ertificates 

Copies of these are attached. 

7. Suitabilit y Cards 

Not applicable 

8. Research Involving Patients  – Health Care Districts 
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An email form the Ethics sub-committee of the Tiwi Health Board is attached, 
indicating approval for the project. The official letter from the Tiwi Health Board is 
expected shortly and will forwarded on receipt. Letters of approval from the other 
health authorities will be forwarded on receipt. 

9. Reports on the Research Pr oject 

I will report as follows: 
•	 periodically of the progress of the project; 
•	 if the project is completed or if suspended or prematurely 

terminated for any reason; 
•	 if serious or adverse effects on participants occur; and if any  
•	 unforeseen events occur that might affect continued ethical 

acceptability of the project. 

I will also provide an annual report to the Human Ethics Sub-Committee detailing 
security of records and compliance with conditions of approval. 
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Michael Kimber 

From: Penny.Roberts-Thomson@nt.gov.au 
Sent: Tuesday, 26 August 2003 12:59 AM 
To: bbarclay@tiwihealth.com.au 
Subject: Re: Research S/C 

Dear Bill 

The Research s/c met via telephone hook up this afternoon.  Present were C assie, Alberta, E va & 
my self .  M ichael K imber' s research  relat ing t o t he improv emen t  of  ph armacy  serv ices in  ru ral Au st ralia 
was approved. The research s/c would like a copy of his fi ndi ngs rel ati ng to hi s i ntervi ews wi th the 
Tiwi people an d also a copy  of  h is f inal report /  PhD t hesis -  t he commit tee con sidered t his obligat ory  if 
he undertakes research wi th the Ti wi  peopl e. 

The commit tee seek s approv al t o h ave Eva Williams,  ou r T iwi regist ered n urse,  t o join  t he Research  & 
Ethics S/C. 

Regards Penny

 Dear Penny
        Will t he S/ C be meet ing bef ore t he Board meet ing on   T hursday ?

 Regards
        Bi ll 

1 
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APPLICATION F OR R ESEA RCH O R TEACHING  IN VOLVING HUMA N
PAR TICIP ANTS  – PAR T 1 

Human Ethic s Sub-Committ ee

Please forward an electronic copy of the application form to Tina.Langford@jcu.edu.au

HUMAN ETHICS NUMBER 
(Office Use ONLY) H

1 TITLE OF PROJECT Quality Pharmacy Service s via Telepharmacy

2 CATEGORY 1

3 PERIOD DURING WHICH ACTIVITIES REQUIRING ETHICS APPROVAL WILL OCCUR 

COMMENCEMENT DATE 1st April  2006 FINISH DATE 30th September 2006 

4 PRINCIPAL INVESTIGATOR’S DETAILS 

Last Name, First name and Title ESN1 Orgu Discipline/School or Institution (Country) 

Kimbe r, Michael E JCU School o f Pharmacy

Email Phone Fax

Michael.kimber1@jcu.edu.au (07) 4059 0230 (07) 4059 0710

REASON FOR RESEARCH No Yes If Yes, which degree (i.e. PhD, MSc) 

Does this research contribute towards a formal 
qualification? X PhD

Qualifications Dip.Pha rm, Gra d Dip Adv Management, MPS  

4a DETAILS of CO-INVESTIG ATOR 1 (if applicable)

Last Name, First name and Title ESN 1 Orgu Discipline/School or Institution (Country) 

Email Phone Fax

REASON FOR RESEARCH No Yes If Yes, which degree (i.e. PhD, MSc) 

Does this research contribute towards a formal 
qualification?

Qualifications 

4b DETAILS of CO-INVESTIG ATOR 2 (if applicable)

Last Name, First name and Title ESN 1 Orgu Discipline/School or Institution (Country) 

Email Phone Fax

REASON FOR RESEARCH No Yes If Yes, which degree (i.e. PhD, MSc) 

Does this research contribute towards a formal 
qualification?

Qualifications 

1 Indicate if the Researcher is currently an Employee or a Student of JCU, or a researcher who is Not affiliated with JCU.  If the project 
involves international cooperation, please specify the country. 
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APPLICATION F OR R ESEA RCH O R TEACHING  IN VOLVING HUMA N
PAR TICIP ANTS  – PAR T 1 

Human Ethic s Sub-Committ ee

If there are more than two co-investigators involved in this project, please copy this page and attach the details of these co-investigators at
the end of this application (Part 1).

5 SUPERVISOR DETAILS (if applicable)

Last Name, First name and Title ESN 1 Orgu Discipline/School or Institution (Country) 

Nimmo , Alan, Associat e Professo r JCU  

Email Phone Fax

Alan.nimmo@jcu.edu.au JCU 4061

Qualifications  PhD

5a DETAILS of SUPERVISOR 2 (if applicable)

Last Name, First name and Title ESN 1 Orgu Discipline/School or Institution (Country) 

Email Phone Fax

Qualifications

If there are more than two supervisors involved in this project, please copy this page and attach the details of these supervisors at the end
of this application (Part 1). 

6 PROJECT DETAILS

6.1 How many subjects are e xpected  to  be inv olved
in  the stud y? M # F # U/18yrs # Total 12

6.2 Are any subjects in volved in  th is stud y expected
to be  members of an Indi genous  commu nity M # F # U/18yrs # Total NO

6.3 Has this  proje ct been submitte d to a ny othe r 
eth ics co mmit tee?

No Yes If Yes, which Ethics Committee? 

   X

6.4 
Is this pro ject a clinical trial ?

No Yes

   X

6.5 Does th is p roject in volve patien ts (wheth er in
hospital or in the commu nity) of a health  service 
district

No Yes If YES, provide details of the health service district 
ethics committee that granted the ethics approval 

   X

6.6 
Does th is p roject in volve ch ild ren?

No Yes Have you obtained a “suitability card” from the Qld 
Commission for Children & Young People? 

X

6.7 Does th is p roject in volve gain ing  access t o
personal infor mation from a  Common wealth 
Agency?

No Yes If YES, which Commonwealth Agency?

   X

6.8 Does th is p roject in volve the co llectio n, use o r disclo sure of health  info rmatio n from a 
private secto r organisatio n for use fo r res earch which is related  to : No Yes

�x research relevant to  public health  or safety X

�x the compilation  or analysis of statistics re levant to  public h ealth  or safet y X

�x management, fund ing  or mo nitorin g of a health s ervice X
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APPLICATION F OR R ESEA RCH O R TEACHING  IN VOLVING HUMA N
PAR TICIP ANTS  – PAR T 1 

Human Ethic s Sub-Committ ee

7 FUNDING SOURCE (If applicable) N/A

Project Title

Funding Body

Fund Schem e Value $

8.    DECLARATION OF PRINCIPAL INVESTIGATOR 

�ƒ I declare that all investigators of this research project are qualified and authorised to perform procedures described in this

document; 

�ƒ I certify that the assistants involved in this project have been fully briefed on procedures and relevant ethical 

considerations; 

�ƒ I am aware of the responsibilities set out in the relevant legislation; 

�ƒ I undertake to inform the Sub-committee of any changes to the proposed procedures or details given in this form 

subsequent to its submission (including change of contact details);  

�ƒ I agree to assist the Sub-committee to monitor the conduct of research by completing and promptly returning project

review forms, which will be sent to me/us annually and provide a final report upon completion of the project as 

appropriate; 

�ƒ This project complies with the National Health and Medical Research Council “National Statement on Ethical Conduct in

Research Involving Humans”. 

�ƒ This project complies with the policy on Experimentation Ethics within James Cook University; 

�ƒ The purpose of this project cannot be achieved by alternatives to the use of human participants. 

Signature (Principal Investigator) 

3rd March 2006 

Date 

9.   DECLARATION by SUPERVISOR(S) 
(Supervisor(s) must sign this declaration) 

I/We:  

�ƒ Declare that I/we am/are qualified and authorised to supervise procedures described in this document; 

�ƒ Certify that the investigators and assistants involved in this project have been fully briefed on procedures and relevant

ethical considerations; 

�ƒ Am aware of the responsibilities set out in the relevant legislation (see the Human Ethics Manual);

�ƒ Suitable facilities including contingent facilities are available for this project; 

�ƒ Adequate instructions have been given for participant welfare and post-project care and monitoring; 

�ƒ The staff members involved are appropriately qualified and competent for the task described. 

Signature (Supervisor) Date Signature (Supervisor 2) Date

10. AUTHORISATION by HEAD OF SCHOOL:
(Head of School must sign this authorisation) 

I certify that:  

�ƒ Suitable facilities including contingent facilities are available for this project; 

�ƒ Adequate instructions have been given for participant welfare and post-project care and monitoring; 

�ƒ The staff members involved are appropriately qualified and competent for the task described. 

Signature (Head of School) Date 
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APPLICATION F OR R ESEA RCH O R TEACHING  IN VOLVING HUMA N
PAR TICIP ANTS  – PAR T 1 

Human Ethic s Sub-Committ ee

11. MONITOR’S RECOMMENDATIONS 

Please in dicate your reco mmendatio n:

Yes No

This application should be appro ved:

This application should be appro ved with the foll owing comments , prov isions  and/or re servations :

This application should not b e appro ved for the reasons listed below: 

Monitor Name Signature (Monitor) Date 

OFFICE USE ONLY

ETHICS APPROVAL

This application has been APPROVED by the Human Ethics Sub-Committee at meeting _____________ held _____ /_____ /_____ 

Signature (Chair – Human Ethics Sub-Committee) Date 

EXECUTIVE APPROVAL

This application has been APPROVED by the Ethics Review Committee at meeting _____________ held _____ /_____ /_____ 

Signature (Chair – Ethics Review Committee) Date 
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James Cook University                         Ethics Application – Telepharmacy – M.B.Kimber 

Part 2. THE PROJECT  

Title : To determine the attitudes of health professionals to the concept of 
telepharmacy and develop an appropriate telepharmacy model for no 
pharmacy towns in rural and remote areas of northern Australia to ensure that 
populations in such towns are provided with quality pharmaceutical services 
such as medication reviews. 

Type of project: Student research (PhD) 

Applicant: Michael Kimber 

Proposed commencement date of project:  1st April 2006 

Proposed completion date of project:  30th September 2006 

1.1 Project Outline 

To determine the attitudes of health professionals to the concept of telepharmacy 
and develop an appropriate telepharmacy model for no pharmacy towns in rural 
and remote areas of northern Australia to ensure that populations in such towns 
are provided with quality pharmaceutical services such as medication reviews. 

This will involve: 

1 Conduct surveys of rural healthcare workers (doctors, nurses and other 
healthcare workers) in the Northern Territory and Northern Queensland to 
ascertain their opinions of supplying pharmacy services via telepharmacy in 
situations where there is no pharmacist available. 

2 Conduct medication review trial by telepharmacy to determine the level of 
patient satisfaction with the level of a medication review service delivered via 
video conferencing. 

3 The identification of the training needs for healthcare professionals, working 
in rural hospitals and clinics, where there is no pharmacist available and who 
may assist in providing pharmaceutical services via telepharmacy to the local 
population;

4 Conduct a survey of existing training courses in pharmaceutical services 
available which would be suitable for rural healthcare workers. 

5 Conduct a gap analysis – competencies in existing training courses versus 
required competencies identified in the survey of training needs and 
procedures. 

6 Propose or develop training courses for the pharmacists and other healthcare 
workers who would be involved in telepharmacy events. 

Page 1 of 7 
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James Cook University                         Ethics Application – Telepharmacy – M.B.Kimber 

1.2 Detaile d Methodology

Three postal surveys will be used to gather the opinions of rural pharmacist, rural 
nurses and healthcare workers and rural medical practitioners in Northern 
Queensland on telepharmacy and its potential to provide quality pharmaceutical 
services to rural and remote communities. Each postal survey will be 
accompanied by a reply paid addressed envelope to return the form to The JCU 
School of Pharmacy and Molecular Sciences. 

The second part of the project consists of a medication review trial using 
telepharmacy techniques at a medical centre in Clifton Beach, Far North 
Queensland. 

This trial will involve approximately twelve patients and will be consist of a 
medication review using video conferencing in conjunction with a data/image 
acquisition device (constructed by the researcher). A questionnaire will be used
to ascertain the level of patient satisfaction with the medication review and the 
adequacy of the information they were given about their medicine and their level 
of medication compliance. The questionnaire may also be administered in a 
focus group setting, depending upon the availability of patients to participate in 
the survey. A minimum of 8 patients will be surveyed to ensure statistical 
significance. Information from the Cairns Division of General Practice indicates 
that 72 formal medication reviews were conducted in 2004 and 106 in 2005.  

The information acquired in these questionnaires will be analysed and used to 
determine the training needs required for nurses and health workers to assist in
telepharmacy services to provide better quality pharmaceutical services to 
patients of the rural and remote areas.  

A pro-forma training and assessment program for telepharmacy assistants 
working in rural and remote communities will be prepared.  

1.3 Participant Welfare Particulars 

The patients for the medication review will be recruited on a voluntary basis.  

The patients will be recruited by advertising for volunteers to participate in the 
trial. The advertisement will be displayed, with copies of the Patient Information 
and Informed Consent Form, in the waiting room of the QML facilities adjacent to 
the Clifton Beach Medical Centre. The patients will be selected with the approval 
and assistance of their medical practitioner. The medical practitioners at the 
Clifton Beach Medical Centre have agreed to assist in this regard. 

The telepharmacy interviews will be held at the Queensland Medical Laboratory 
(QML) rooms in Clifton Beach, adjacent to the Clifton Beach Medical Centre and, 
although I do not anticipate any problems, the GP’s will be alerted to assist if any 
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distress is evidenced by the patients. If necessary, clinic health workers or other 
appropriate linguists will be requested to translate the project aims and questions 
to the participants. Translation services will be paid at normal hourly rates. 

The medication reviews will be conducted by pharmacists accredited to conduct 
such reviews. Medication review services will be paid at normal rates (currently
$140 per interview). 

The participants will be reimbursed reasonable travel expenses, anticipated to be 
no more than $50 per participant. They will also be reimbursed the difference 
between the standard GP consultation fee at the medical centre and the 
Medicare rebate amount. 

1.4 Confidentiality , Data Retention and Storage 

The questionnaires attached detail the information to be collected. Any data that 
is stored on computer/CD’s will be de-identified.  

During the project, data will be stored in locked cabinets at the James Cook 
University School of Pharmacy and Molecular Sciences and at the researcher’s 
home. 

Access during the project will be restricted to authorised Pharmacy Department 
personnel.  

Authorisation will be granted by the Head of the School of Pharmacy and 
Molecular Sciences, or Principal Supervisor on written application.

After the project, the data will be stored at the James Cook University School of 
Pharmacy and Molecular Sciences. This data will be retained for at least 5 years.  

1.5 Comments 

Introduction 

Informal discussions conducted by the applicant with rurally based pharmacists, 
health practitioners, nurses and healthcare workers in a previous west coast 
Tasmanian telepharmacy research project has indicated that there is support 
from these groups for the concept of telepharmacy. A survey of a group of 
pharmacists by Wai Yan Lee1, a pharmacy honours student at the Tasmanian 
School of Pharmacy, assisting the applicant in the west coast Tasmanian 
telepharmacy study, indicated that there was support by pharmacists for 
telepharmacy projects such as Home Medication Reviews (HMRs). The current 
project seeks to further clarify the attitudes of rural pharmacists in northern 
Australia to telepharmacy and remote pharmacy automation. The applicant also 
proposes to survey rural health practitioners, nurses and healthcare workers in 
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northern Australia to formalise the positive impressions gained in previous 
research to determine the level of support for telepharmacy. 

Telepharmacy : an enabling tec hnology

The United States Health Resources and Services Administration has defined 
Telepharmacy as the use of electronic information and communication 
technology to provide and support comprehensive pharmacy services when 
distance separates the participants.2

Telepharmacy represents a unique and innovative way to deliver pharmacy 
services to rural areas incorporating all the safe practices offered by the 
traditional mode of delivery. Potential benefits to the rural communities include 
restoring access to health care, pharmacy services, and pharmacists and 
improving the chances of recruiting or retaining pharmacists in rural communities; 
and providing new clinical training sites for pharmacy students for teaching them 
how to deliver pharmacy services to rural communities in a unique way.3

Telepharmacy  in Australia 

There have been several studies conducted in Australia. An evaluation was 
undertaken in 2002 to assess the effectiveness of a pilot videophone service in 
Victoria between a private pharmacy practice in Bairnsdale and a registered 
pharmacy depot in Omeo.  This pilot project was undertaken by the 
Pharmaceutical Society of Australia with the assistance of the Monash University 
School of Rural Health from a grant provided by the Victorian Department of 
Human Services.4  The overall finding of the evaluation was that the project was 
successful in demonstrating that pharmacy advice and consultations can be 
delivered effectively by videophone. A second study carried out by Nissen and 
Tett was as less successful. In this study, videophones were again used as a 
communication tool. Significant technical and logistics difficulties were 
encountered but despite these, the pharmacists and health professionals taking 
part in the study all felt that telepharmacy had a potential role in activities such as 
case conferencing, patient counselling, support for new graduates working in 
rural locations, providing recommendations on over the counter medication and 
distance dispensing.5

These conclusions were further confirmed by a survey of pharmacists on 
telepharmacy conducted by Wai Yan Lee in 2005.1 The responses of community 
pharmacists servicing rural and remote areas around Australia were generally in 
favour of using telepharmacy to improve the delivery of healthcare, patient 
counselling, medication reviews and allowing pharmacies to function as hub sites 
to service surrounding outlying communities without access to physical 
pharmacies to rural and remote communities. Most of the respondents openly
expressed their views about telepharmacy and were obviously enthusiastic about 
the prospect of providing pharmaceutical care to remote localities from a 
distance, in particular, among the group of respondents who service rural and 
remote zones, where there is no access to physical pharmacies. The majority of 
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remote community pharmacists who responded to the survey and who were 
providing health services to surrounding remote areas without access to physical 
pharmacies strongly supported the potential of telepharmacy to improve 
healthcare delivery to these remote areas. Pharmacists who were not servicing 
outlying areas compared to those who were providing health services to remote 
zones were unsure if telepharmacy could improve provision of health services in 
rural and remote areas.   
Rural community pharmacists who had been servicing neighbouring remote 
communities agreed that telepharmacy would be able to provide pharmaceutical 
services to remote areas more effectively and efficiently. 
Despite positive support expressed in the survey on telepharmacy many 
respondents were conservative towards the system and either preferred to use 
existing systems that were already in place to deliver healthcare services or 
would only consider using telepharmacy, if certain issues were handled prior to 
implementation of the system. Legitimate issues and concerns were presented 
about this new approach to pharmacy practice. These included the need for 
proper regulations and legislation, technology limitations and the costs of 
implementing and maintaining the system costs. Other concerns were the time 
taken for a telepharmacy event; location issues and education and training for 
pharmacists and other healthcare personnel taking part in telepharmacy 
activities.  

These concerns are not unique to telepharmacy and in other professions, such 
as physiotherapy, similar concerns have been raised. However there have also 
been some considerable successes. An example of one of these successes was 
a prospective randomised controlled trial conducted by Russell (2004)6 in 
Queensland to assess the treatment efficacy of a physiotherapy telemedicine 
system. The research model chosen for this study was the rehabilitation of 65 
subjects who had undergone total knee replacement surgery. Randomised 
assigned participants, in either a traditional face-to-face therapy group or a 
telemedicine rehabilitation group, received treatment over a six week period. The 
results of this study demonstrated that the rehabilitation outcomes produced via 
the telemedicine system were similar to those achieved in the traditional manner. 
The telemedicine therapy was found to produce greater improvements in a 
number of functional outcome measurements and a high level of satisfaction was 
expressed by participants who received treatment via the telemedicine method. 

The Importance of Pharmacist Involvement 

In Lee’s 2005 survey1, about 50% of pharmacists currently servicing remote 
areas indicated that they were interested in using telepharmacy to conduct Home 
Medication Reviews (HMRs)for rural and remote communities. Since HMRs are a 
key priority in the 4th Pharmacy Agreement7, this has the potential to provide a 
significant and important service to rural and remote communities which would 
normally require such reviews to be conducted by visiting pharmacists. 
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The proposed telepharmacy study will therefore provide important information 
which can be used to provide quality pharmacy services to rural and remote 
communities which do not currently have a pharmacy or a pharmacist available 
for consultation.  
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2. Information Pages 

Four Information Sections are attached: 

A. For Healthcare Professionals: 
a. Rural Pharmacists (Attachment p2/3); 
b. Rural Medical Practitioners (Attachment p4/5); 
c. Rural Nurses or Clinic Healthcare workers if there is no RN 

available (Attachment p6/7). 

B. For Patients 

3. Informed Consent

Patient Informed Consent Form is attached (Attachment p8/9). 

4. Letters of Approval / Support 

Page 6 of 7 

APPENDIX A

APPENDICES Page 19



James Cook University                         Ethics Application – Telepharmacy – M.B.Kimber 

Letters supporting the project from principal of the Clifton Beach Medical Centre, 
Dr Peter Smith, Dr Stuart Phillips (General Practitioner) and Mr Paul Raumer, 
Manager Cairns office of QML are attached (Attachment p19-21). 

5. Surveys/Questionnaires 

Four documents are attached. 

A. Postal Surveys of Healthcare Professionals: 
a. Rural Pharmacists (Attachment p10-12) ; 
b. Rural Medical Practitioners (Attachment p13/14); 
c. Rural Nurses or Clinic Healthcare workers if there is no RN 

available (Attachment p15/16). 
B. For Patients: 

a. Telepharmacy experience survey (Attachment p17). 

6. Current First Aid C ertificates 

Copy attached (Attachment p18). 

7. Suitabilit y Cards 

Not applicable 

8. Research Involving Patients  – Health Care Districts 

The patients participating in the medication review trial are private patients, 
therefore District Ethics Committee approval is not required. 

9. Reports on the Research Pr oject 

I will report as follows:
�x periodically of the progress of the project; 
�x if the project is completed or if suspended or prematurely 

terminated for any reason; 
�x if serious or adverse effects on participants occur; and if any 

unforeseen events occur that might affect continued ethical 
acceptability of the project. 

I will also provide an annual report to the Human Ethics Sub-Committee detailing 
security of records and compliance with conditions of approval. 
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Townsville Qld 4811 Australia 
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1. All subsequent records and correspondence relating to this project must refer to this number.
2. That there is NO departure from the approved protocols unless prior approval has been sought 

from the Human Ethics Committee. 

3. The Principal Investigator must adv ise the responsible Ethics Monitor appointed by the Ethics
Review Committee: 

�‚ periodically of the progress of the project; 
�‚ when the project is completed, suspended or prematurely terminated for any reason; 
�‚ if serious or adverse effects on participants occur; and if any  
�‚ unforeseen events occur that might affect continued ethical acceptability of the project. 

4. In compliance with the National Health and Medical Research Council (NHMRC) “National
Statement on Ethical Conduct in Research Involving Humans” (1999), it is MANDATORY that you
provide an annual report on the progress and conduct of your project. This report must detail
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  JAMES COOK UNIVERSITY 
TOWNSVILLE  Queensland 4811  Australia Telephone: (07) 4781 4111 

Survey of pharmacists’ opinion of 
telepharmacy as a means of conducting 

medication reviews and supervising remote 
dispensing operations. 

Each pharmac ist w ho re turns this telepharmacy survey  by the due date (30th June 
2006) will be eligible  to win an iPod nano 2GB v alued at $300.  

You may photocopy the survey form and entry form if there is more than one pharmacist 
working in the pharmacy. Please place all forms in the return envelope. Thank you. 

James Cook University School of Pharmacy and Molecular Sciences 

Townsville Qld Australia 4811 


Tel: 07 4781 4699 Fax: 07 4781 5356
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29th May 2006 

Dear Colleague, 

Survey  of pharmacists’ opinion of telepharmacy  as a means of conducting 
medication review s and supervisi ng remote dispensing operations. 

We invite you to express your opinions of telepharmacy as a means of conducting 
medication reviews and supervising remote dispensing operations. This survey is being 
conducted as part of Michael Kimber's PhD degree in Pharmacy, under the supervision 
of Associate Professor Alan Nimmo at James Cook University, Townsville. This survey is 
approved by The Pharmacy Guild of Australia – survey reference number 656. 

Each pharmacist  who returns the telepharmacy survey  by the due date (30th June 
2006) will be eligible  to w in an iPod nano 2GB v alued at $300.  

What is telepharmacy ?  
The United States Health Resources and Services Administration has defined 
Telepharmacy as the use of electronic information and communication technology to 
provide and support comprehensive pharmacy services when distance separates the 
participants. The term "Telepharmacy" encompasses the provision of pharmacy services 
to patients from a distance, and could include the dispensing of medications and the 
provision of information. An example of Telepharmacy is where medications are kept in a 
remote location and labelled and supplied by a technician or nurse, incorporating 
barcode verification, under the supervision of a pharmacist based in a larger community 
and connected via video link. Counselling of the patient by the pharmacist is conducted 
by the video link. The description of an example model developed in North Dakota in the 
USA is attached. Further examples of Telepharmacy involve the use of automatic 
dispensing machines in remote locations, under the control of a pharmacist in a larger 
community or town. 

Telepharmacy has been widely used in countries, like the United Kingdom and the USA. 
Telepharmacy is particularly appropriate to rural and remote areas which do not currently 
have access to pharmacy services. This relatively new concept of health care provision is 
also being actively investigated in rural Australia.   

What is this study  about? 
Since telepharmacy is still a relatively new concept, we are studying the feasibility of 
telepharmacy systems, particularly in rural and remote northern Australia. We would like 
to know what pharmacists who are serving communities in rural and remote areas think 
about telepharmacy systems. Hence, we appreciate your assistance in taking some time 
to fill out this short survey. It should take no longer than 10 - 5 minutes of your time. This 
survey follows on from a study conducted in May 2005 by Wai Yan Lee of the University 
of Tasmania entitled “National survey for Pharmacists in Rural and Remote Australia to 
assess interest in the provision of pharmaceutical services via telepharmacy”.  

James Cook University School of Pharmacy and Molecular Sciences 

Townsville Qld Australia 4811 


Tel: 07 4781 4699 Fax: 07 4781 5356


APPENDIX B

APPENDICES Page 24
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Certain questions in the original survey have been retained to provide analytical 
consistency. 

Your participation 

Your pharmacy has been selected from the JCU School of Pharmacy’s database of rural 

pharmacies. Please note that your participation is entirely voluntary, and your consent to 

participate is shown by the completion and return of the questionnaire. 

As the questionnaire does not request any identifying or sensitive business information, your 

responses will not be identifiable to either the researchers or in any research output.

In any event, all data will be pooled for the purposes of the report.


If you have any concerns of an ethical nature or complaints about the manner in which 

the project is conducted you may contact: 


Tina Langford, 

Ethics Administrator, 

Research Office,  

James Cook University, Townsville  Qld 4811. 

Phone: (07) 4781 4342 Fax: (07) 4781 5521 Email:Tina.Langford@jcu.edu.au. 


Contacts and further information 

If you have any questions regarding the study, or would like to receive a summary of its 
findings, please contact either: 

Michael Kimber   
michael.kimber1@jcu.edu.au. Telephone (07) 4059 0230, Mobile 0409 744 473, or 

Associate Professor Alan Nimmo  
alan.nimmo@jcu.edu.au. Telephone (07) 4781 4061 

Once you have completed the questionnaire, please return it in the enclosed reply-paid 
envelope.  

We would appreciate return of the questionnaire by the 30th June 2006.  

Thank you for your patience and time in taking part in this survey.  

Yours sincerely,  

Michael Kimber  Associate Professor Alan Nimmo 

James Cook University School of Pharmacy and Molecular Sciences 

Townsville Qld Australia 4811 


Tel: 07 4781 4699 Fax: 07 4781 5356
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------------------------------------------------------------------------------------------------------------------------------------------------------- 

______________________________________________________________________________ 
______________________________________________________________________________ 
______________________________________________________________________________ 
______________________________________________________________________________ 

JAMES COOK UNIVERSITY 
TOWNSVILLE  Queensland 4811  Australia Telephone: (07) 4781 4111 

Thank you for taking the time to participate in this survey; your assistance is appreciated. 


The publisher has given approval for the attached article to be included in this survey. 


If you would like to make any further comments or suggestions, please feel free to do so

below: 


Each pharmac ist w ho re turns this telepharmacy survey  by the due date (30th June 
2006) will be eligible  to win an iPod nano 2GB v alued at $300.  

You may photocopy the survey form and entry form if there is more than one pharmacist 
working in the pharmacy. Place all completed forms in the return envelope. 

Entry Form: 

Telepharma cy Survey – Pharmac ist. 
Entry Form to win an iPod nano valued at $300. Due date 30th June 2006. 
This form may be detached and placed separately in the return envelope. 

Name:  ____________________________________________________________________ 

Contact details (address and/or telephone number): 

James Cook University School of Pharmacy and Molecular Sciences 

Townsville Qld Australia 4811 


Tel: 07 4781 4699 Fax: 07 4781 5356
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TOWNSVILLE Queensland 4811  Australia Telephone: (07) 4781 4111 

Pharmacist Survey - Section 1 

JAMES COOK UNIVERSIT Y


1. Your Gender? 
� 
����

  Male Female 

�������� ���� �  �  �� � 

2. Number of years you have been in pharmacy 
practice?

 <10 yrs;  10-19 yrs;  20-29 yrs;  >30 yrs 

������ � 

������ �������������������������� � 

3. What is the approximate population of the site 
(town/city) where you practice?

 <5000  5001-10,000  >10,001 

� 
���������� �  �  �� �  ���� � 

4. What is the Postal Code of the site (town/city) 
where you practice? 

5. Do you provide pharmacy services in any rural 
and remote areas, where there are no physical 
pharmacies?

 Yes No 

� 

������ ���� �  �  �� � 

6. Do you provide S100 services to any 
Aboriginal and Islander Health Services, where 
there is no physical pharmacy?

  Yes No   Unsure N/A 

� 

������ ���������� �������� ���� � 

7. If you do not provide pharmacy services in any 
rural and remote areas, where there are no 
physical pharmacies, do you plan to offer services 
to these areas in the future?

  Yes No  Unsure    N/A 

� 

������ ���������� �������� ���� � 

8. Are you accredited to conduct Medication 
Reviews?

  Yes   No � 

���� � 

������ �������������� ������ � 

9. If you are not accredited, do you think it 
feasible to interview a patient and collect the 
requisite information to be sent to an accredited 
pharmacist to prepare a Medication Review?

 Yes  No   Unsure  N/A 

� 

������ ���������� �������� ���� � 

10. Is Broadband ADSL available in the area 
where you practice?

  Yes No  Unsure    N/A 

� 

������ ���������� �������� ������ � 

James Cook University School of Pharmacy and Molecular Sciences 

Townsville Qld Australia 4811
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TOWNSVILLE Queensland 4811  Australia Telephone: (07) 4781 4111 

Pharmacist Survey - Section 2 

JAMES COOK UNIVERSIT Y


Your opinions on Telepharmacy 
 Please use the following scale to establish your ratings 
and fully  colour the appropriate circle: 

Strongly  Agree  Neutral Disagree   Strongly 
 agree   disagree 

���� �  ���� �  ���� �  ���� �  ������ � 
1. I think that Telepharmacy can improve the 
provision of health care by pharmacists to rural 
and remote communities, who may have poor 
access to health services. 

�� �� �  ���� �  ���� �  ���� �  ������ � 

2. I think that it is feasible to use Telepharmacy to 
provide professional health care services, like 
patient counselling, to remote communities. 

�� �� �  ���� �  ���� �  ���� �  ������ � 

3. I would be interested in using Telepharmacy 
capabilities at my pharmacy to deliver health care 
to remote areas without pharmacies. 

���� �  ���� �  ���� �  ���� �  ������ � 

4. I think that medication reviews (e.g. HMRs) 
could be carried out by using Telepharmacy. �� �� �  ���� �  ���� �  ���� �  ������ � 

5. I think that medication reviews, carried out by 
using Telepharmacy, would require the help of a 
trained person or healthcare worker in the remote 
location to assist the patient during the review. 

�� �� �  ���� �  ���� �  ���� �  ������ � 

6. I would be interested in offering a medication 
review service to residents in outlying areas using 
Telepharmacy capabilities at my pharmacy. �� �� �  ���� �  ���� �  ���� �  ������ � 

7. I think there is potential for pharmacies using 
Telepharmacy to act as a site to deliver pharmacy 
services (e.g. dispensing by trained assistants 
under video supervision) to remote areas without 
pharmacies. 

�� �� �  ���� �  ���� �  ���� �  ������ � 

8. I think there is potential for a Call Centre, 
operated by pharmacists, using Telepharmacy, to 
provide professional health care services like 
patient counselling, to rural and remote 
communities when the local pharmacy is closed. 

�� �� �  ���� �  ���� �  ���� �  ������ � 

9. I think there is potential for a Call Centre, 
operated by pharmacists, using Telepharmacy, to 
dispense prescriptions for rural and remote 
communities when the local pharmacy is closed, 
by operating a remote automated dispensing 
machine situated in a secure area. 

�� �� �  ���� �  ���� �  ���� �  ������ � 

10. I think there is potential for pharmacies using 
Telepharmacy to deliver pharmacy services to 
remote areas, without pharmacies, by operating 
remote automated dispensing machines situated in 
a secure area such as the local medical centre. 

���� � 

�� �� �  ���� �  ���� �  ���� �  ������ � 
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JAMES   COOK   UNIVERSITY 

James Cook University School of Pharmacy and Molecular Sciences 
Townsville Qld Australia 4811 

Tel: 07 4781 4699 Fax: 07 4781 5356 

TOWNSVILLE  Queensland 4811  Australia Telephone: (07) 4781 4111 

12th June 2006 

Dear Doctor, 

Survey  of medical practitioners’ opinions of telepharmacy  as a means of 
conducting medication review s and supervising remote dispensing 
operations.

We invite you to express your opinions of telepharmacy as a means of conducting 
medication reviews and supervising remote dispensing operations. This survey is being 
conducted as part of Michael Kimber's PhD degree in Pharmacy, under the supervision 
of Associate Professor Alan Nimmo at James Cook University, Townsville. 

Each doctor w ho returns the telepharmacy  survey  by the due date (14th July  2006) 
will be eligible to w in an iPod nano 2GB valued at $300. 

What is telepharmacy ? 

The United States Health Resources and Services Administration has defined 
Telepharmacy as the use of electronic information and communication technology to 
provide and support comprehensive pharmacy services when distance separates the 
participants. The term "Telepharmacy" encompasses the provision of pharmacy services 
to patients from a distance, and could include the dispensing of medications and the 
provision of information. An example of Telepharmacy is where medications are kept in a 
remote location and labelled and supplied by a technician or nurse, incorporating 
barcode verification, under the supervision of a pharmacist based in a larger community 
and connected via video link. Counselling of the patient by the pharmacist is conducted 
by the video link. The description of an example model developed in North Dakota in the 
USA is attached. Further examples of Telepharmacy involve the use of automatic 
dispensing machines in remote locations, under the control of a pharmacist in a larger 
community or town. 

Telepharmacy has been widely used in countries, like the United Kingdom and the USA. 
Telepharmacy is particularly appropriate to rural and remote areas which do not currently 
have access to pharmacy services.This relatively new concept of health care provision is 
also being actively investigated in rural Australia.  

What is this study  about? 

Since telepharmacy is still a relatively new concept, we are studying the feasibility of 
telepharmacy systems, particularly in rural and remote Australia. We would like to know 
what medical practitioners who are serving communities in rural and remote areas think 
about telepharmacy systems. Hence, we appreciate your assistance in taking some time 
to fill out this short survey. It should take no longer than 10 -15 minutes of your time.  

APPENDIX B

APPENDICES Page 29



 

JAMES   COOK   UNIVERSITY 

James Cook University School of Pharmacy and Molecular Sciences 
Townsville Qld Australia 4811 

Tel: 07 4781 4699 Fax: 07 4781 5356 

TOWNSVILLE  Queensland 4811  Australia Telephone: (07) 4781 4111 

Your participation  

Your participation is voluntary, and your consent to participate is shown by the 
completion and return of the anonymous questionnaire.  

As the questionnaire does not request any identifying or sensitive business information, 
your responses will not be identifiable to either the researchers or in any research output. 
In any event, all data will be pooled for the purposes of the report.  

If you have any concerns of an ethical nature or complaints about the manner in which 
the project is conducted you may contact:  
Tina Langford, Ethics Administrator, Research Office, James Cook University, Townsville    
Qld   4811. Phone: (07) 4781 4342 Fax: (07) 4781 5521 
Email:Tina.Langford@jcu.edu.au. 

Contacts and further information 

If you have any questions regarding the study, or would like to receive a summary of its 
findings, please contact either: 

Michael Kimber   
michael.kimber1@jcu.edu.au. Telephone (07) 4059 0230, Mobile 0409 744 473, or  

Associate Professor Alan Nimmo  
alan.nimmo@jcu.edu.au. Telephone (07) 4781 4061 

Once you have completed the questionnaire, please return it in the enclosed reply-paid 
envelope.  

We would appreciate return of the questionnaire by the 14th July 2006.  

Thank you for your patience and time in taking part in this survey.  

Yours sincerely,  

Michael Kimber  Associate Professor Alan Nimmo    
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------------------------------------------------------------------------------------------------------------------------------------------------------- 

______________________________________________________________________________ 
______________________________________________________________________________ 
______________________________________________________________________________ 
______________________________________________________________________________ 

JAMES COOK UNIVERSITY 
TOWNSVILLE  Queensland 4811  Australia Telephone: (07) 4781 4111 

Thank you for taking the time to participate in this survey; your assistance is appreciated. 


The publisher has given approval for the attached article to be included in this survey. 


If you would like to make any further comments or suggestions, please feel free to do so

below: 


Each doctor  who re turns this telepharmacy survey  by the due date (14th Ju ly 
2006) will be eligible  to win an iPod nano 2GB v alued at $300.  

You may photocopy the survey form and entry form if there is more than one doctor 
working in the practice. Place all completed forms in the return envelope. 

Entry Form: 

Telepharma cy Survey – Doctor . 
Entry Form to win an iPod nano valued at $300. Due date 14th July 2006. 
This form may be detached and placed separately in the return envelope. 

Name:  ____________________________________________________________________ 

Contact details (address and/or telephone number): 

James Cook University School of Pharmacy and Molecular Sciences 

Townsville Qld Australia 4811 


Tel: 07 4781 4699 Fax: 07 4781 5356
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 JAMES   COOK   UNIVERSIT Y 
TOWNSVILLE  Queensland 4811  Australia Telephone: (07) 4781 4111 

Doctor Survey - Section 1 

1. Your Gender?
��
����

  Male Female 

�������� ������ �� ����

2. Number of years you have been in medical
practice?

 <10 yrs;  10-19 yrs;  20-29 yrs;  >30yrs 

��������

������ ����������������������������

3. What is the approximate population of the site 
(town/city) where you practice?

 <5000  5001-10,000  >10,001 

��
������������ �� ���� ������

4. What is the Postal Codeof the site (town/city) 
where you practice?

5. Do youprovide medicine supply services in
any rural andremote areas, where there areno 
physical pharmacies?

 Yes  No   Unsure N/A 

��

������ ���������� �������� ������

6. Do youprovide any S100 PBS medicine supply 
services to any Aboriginal and Islander Health 
Services, where there is nophysical pharmacy?

  Yes No   Unsure N/A

��

������ ���������� �������� ������

7. If  you do not provide medicine supply services 
in any rural andremote areas, where there are no 
physical pharmacies, do you plan to offer services 
to these areas in the future?

  Yes No  Unsure    N/A

��

������ ���������� �������� ������

8. Is Broadband ADSL available in the area where 
you practice?

  Yes No  Unsure    N/A

��

������ ���������� �������� ��������

James Cook University School of Pharmacy and Molecular Sciences 
Townsville Qld Australia 4811 

Tel: 07 4781 4699 Fax: 07 4781 5356 
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 JAMES   COOK   UNIVERSIT Y 
TOWNSVILLE  Queensland 4811  Australia Telephone: (07) 4781 4111 

Doctor Survey - Section 2 

Your opinions on Telepharmacy 
 Please use the following scale to establish your ratings 
nd fully  colour the appropriate circle: a

Strongly  Agree   Neutral  Disagree   Strongly 
 agree   disagree

������ ������ ������ ������ ��������
1. I think that Telepharmacy can improve the 
health care in rural and remote communities, who 
may have poor access to pharmacy services. �� ���� ������ ������ ������ ������ ��

2. I think that it is feasible to use Telepharmacy to
provide professional health care services, like 
patient counselling, to remote communities. 

�� ���� ������ ������ ������ ������ ��

3. I think thatmedication reviews (e.g. HMRs) 
could be carried out by using Telepharmacy. �� ���� ������ ������ ������ ������ ��

4. I think thatmedication reviews, carried out by
using Telepharmacy, would require the help of a 
trained personor healthcare worker in the remote
location to assist the patient during the review. 

�� ���� ������ ������ ������ ������ ��

5. I think there is potential for pharmacies using 
Telepharmacy to act as a site to deliver pharmacy 
services (e.g. dispensing by trained assistants
under video supervision) to remote areas without 
pharmacies. 

�� ���� ������ ������ ������ ������ ��

6. I think there is potential for a Call Centre, 
operated by pharmacists, using Telepharmacy, to
provide professional health care services like 
patient counselling, to rural and remote 
communities when the local pharmacy is closed. 

�� ���� ������ ������ ������ ������ ��

7. I think there is potential for a Call Centre, 
operated by pharmacists, using Telepharmacy, to
dispense prescriptions for rural and remote 
communities when the local pharmacy is closed, 
by operating a remote automated dispensing
machine situated in a securearea. 

�� ���� ������ ������ ������ ������ ��

8. I think there is potential for pharmacies using 
Telepharmacy to deliver pharmacy services to 
remote areas, without pharmacies, by operating 
remote automated dispensingmachines situated in
a secure area such as the local medical centre. 

������

�� ���� ������ ������ ������ ������ ��

James Cook University School of Pharmacy and Molecular Sciences 
Townsville Qld Australia 4811 

Tel: 07 4781 4699 Fax: 07 4781 5356 
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  JAMES COOK UNIVERSIT Y

TOWNSVILLE Queensland 4811  Australia Telephone: (07) 4781 4111 

Nurse Survey - Section 1

Your opinions on Telepharmacy 


Male   Female 
1. Your Gender? ������ �� �  �������������� �� � 
� 
�� � 

  <10 yrs;  10-19 yrs;  20-29 yrs;  >30 yrs 
2. Number of years you have been in practice?

�������������� �������������� ���� � 

<5000  5001-10,000  >10,001� 
3. What is the approximate population of the site 
(town/city) where you practice?

���� �  �  �� �  ���� � 

4. What is the Postal Code of the site (town/city) 
where you practice? 

  Yes  No Unsure    N/A 
5. Do you provide medication supply services in ���� � 
any rural and remote areas, where there are no 

�������� ������������ �  ���� �  ������physical pharmacies?

  Yes  No Unsure    N/A 
6. Do you provide S100 PBS medications in any ���� � 
Aboriginal and Islander Health Services (AHS) 

�������� ������������ �  ���� �  ������facility?

  Yes  No Unsure    N/A 

7. If you do not provide medication supply ������ � 
services in any rural and remote areas, where �������� ������������ �  ���� �  ����
there are no physical pharmacies, do you plan 
to offer services to these areas in the future?

  Yes  No Unsure    N/A 
8. Is Broadband ADSL available in the area where ��������
you practice?

�������� ������������ �  ���� �  ���� � 

Entry Form for a iPod nano valued at $200. Return Date 14th July 2006 

Your Name:    

Contact Details: 

James Cook University School of Pharmacy and Molecular Sciences 

Townsville Qld Australia 4811


Tel: 07 4781 4699 Fax: 07 4781 5356
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  JAMES COOK UNIVERSIT Y

TOWNSVILLE Queensland 4811  Australia Telephone: (07) 4781 4111 

Nurse Survey - Section 2 

Your opinions on Telepharmacy Strongly   Agree   Neutral  Disagree Strongly
   agree     disagree  

� 

1. I think that Telepharmacy can improve the 
health care in rural and remote communities, who 
may have poor access to pharmacy services. 

Strongly   Agree   Neutral  Disagree Strongly
   agree     disagree  

���� �  ������ �  �������� ���������� ���������� � 

2. I think that it is feasible to use Telepharmacy to 
provide professional health care services, like 
patient counselling, to remote communities. 

Strongly  Agree   Neutral    Disagree    Strongly 
agree  disagree  

���� �  ������ �  �������� ���������� ���������� � 

3. I think that medication reviews (e.g. HMRs) 
could be carried out by using Telepharmacy. 

Strongly   Agree  Neutral   Disagree  Strongly
 agree   disagree 

���� �  ������ �  �������� ���������� ���������� � 

4. I think that medication reviews, carried out by 
using Telepharmacy, would require the help of a 
trained person or healthcare worker in the remote 
location to assist the patient during the review. 

Strongly  Agree     Neutral Disagree   Strongly
 agree   disagree 

���� �  ������ �  �������� ���������� ���������� � 

5. I think there is potential for pharmacies using 
Telepharmacy to act as a site to deliver pharmacy 
services (e.g. dispensing by trained assistants 
under video supervision) to remote areas without 
pharmacies. 

Strongly   Agree  Neutral   Disagree Strongly
  agree    disagree 

���� �  ������ �  �������� ���������� ���������� � 

6. I think there is potential for a Call Centre, 
operated by pharmacists, using Telepharmacy, to 
provide professional health care services like 
patient counselling, to rural and remote 
communities when the local pharmacy is closed. 

Strongly Agree   Neutral    Disagree    Strongly
   agree     disagree  

���� �  ������ �  �������� ���������� ���������� � 

7. I think there is potential for a Call Centre, 
operated by pharmacists, using Telepharmacy, to 
dispense prescriptions for rural and remote 
communities when the local pharmacy is closed, 
by operating a remote automated dispensing 
machine situated in a secure area. 

Strongly   Agree  Neutral   Disagree  Strongly
   agree     disagree  

���� �  ������ �  �������� ���������� ���������� � 

8. I think there is potential for pharmacies using 
Telepharmacy to deliver pharmacy services to 
remote areas, without pharmacies, by operating 
remote automated dispensing machines situated in 
a secure area such as the local medical centre. 

Strongly Agree   Neutral    Disagree    Strongly
   agree     disagree  

���� �  ������ �  �������� ���������� ���������� � 

�• 
� 

James Cook University School of Pharmacy and Molecular Sciences 

Townsville Qld Australia 4811


Tel: 07 4781 4699 Fax: 07 4781 5356


APPENDIX B

APPENDICES Page 35



  JAMES COOK UNIVERSIT Y 

TOWNSVILLE Queensland 4811 Australia Telephone: (07) 4781 4111 

12th June 2006 

Survey  of nurses’ and healthcare w orkers’ opinion of telepharmacy  as a 
means of conducting medication review s and supervising remote 
dispensing operations. 

We invite you to express your opinions of telepharmacy as a means of conducting 
medication reviews and supervising remote dispensing operations. This survey is being 
conducted as part of Michael Kimber's PhD degree in Pharmacy, under the supervision 
of Associate Professor Alan Nimmo at James Cook University, Townsville. 

Each person w ho returns the telepharmacy  survey  by the due date (30th June 
2006) will be eligible to w in an iPod nano 2GB valued at $300. 

What is telepharmacy ? 

The United States Health Resources and Services Administration has defined 
Telepharmacy as the use of electronic information and communication technology to 
provide and support comprehensive pharmacy services when distance separates the 
participants. The term "Telepharmacy" encompasses the provision of pharmacy services 
to patients from a distance, and could include the dispensing of medications and the 
provision of information. An example of Telepharmacy is where medications are kept in a 
remote location and labelled and supplied by a technician or nurse, incorporating 
barcode verification, under the supervision of a pharmacist based in a larger community 
and connected via video link. Counselling of the patient by the pharmacist is conducted 
by the video link. The description of an example model developed in North Dakota in the 
USA is an example. Further examples of Telepharmacy involve the use of automatic 
dispensing machines in remote locations, under the control of a pharmacist in a larger 
community or town. 

Telepharmacy has been widely used in countries, like the United Kingdom and the USA. 
Telepharmacy is particularly appropriate to rural and remote areas which do not currently 
have access to pharmacy services.This relatively new concept of health care provision is 
also being actively investigated in rural Australia. 

What is this study  about? 

Since telepharmacy is still a relatively new concept, we are studying the feasibility of 
telepharmacy systems, particularly in rural and remote Australia. We would like to know 
what medical practitioners who are serving communities in rural and remote areas think 
about telepharmacy systems. Hence, we appreciate your assistance in taking some time 
to fill out this short survey. It should take no longer than 10 -15 minutes of your time. 

James Cook University School of Pharmacy and Molecular Sciences 

Townsville Qld Australia 4811 


Tel: 07 4781 4699 Fax: 07 4781 5356 
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JAMES COOK UNIVERSIT Y 

TOWNSVILLE Queensland 4811 Australia Telephone: (07) 4781 4111 

Your participation 

Your participation is voluntary, and your consent to participate is shown by the 
completion and return of the anonymous questionnaire. 

As the questionnaire does not request any identifying or sensitive business information, 
your responses will not be identifiable to either the researchers or in any research output. 
In any event, all data will be pooled for the purposes of the report. 

If you have any concerns of an ethical nature or complaints about the manner in which 
the project is conducted you may contact: 
Tina Langford, Ethics Administrator, Research Office, James Cook University, Townsville    
Qld 4811. Phone: (07) 4781 4342 Fax: (07) 4781 5521 
Email:Tina.Langford@jcu.edu.au. 

Contacts and further information 

If you have any questions regarding the study, or would like to receive a summary of its 
findings, please contact either: 

Michael Kimber 
michael.kimber1@jcu.edu.au. Telephone (07) 4059 0230, Mobile 0409 744 473, or 

Associate Professor Alan Nimmo 
alan.nimmo@jcu.edu.au. Telephone (07) 4781 4061 

Once you have completed the questionnaire, please return it in the enclosed reply-paid 
envelope. 

We would appreciate return of the questionnaire by the 30th June 2006. 

Thank you for your patience and time in taking part in this survey. 

Yours sincerely, 

Michael Kimber Associate Professor Alan Nimmo 

James Cook University School of Pharmacy and Molecular Sciences 

Townsville Qld Australia 4811 


Tel: 07 4781 4699 Fax: 07 4781 5356 
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  JAMES COOK UNIVERSIT Y

TOWNSVILLE Queensland 4811  Australia Telephone: (07) 4781 4111 

Nurse, Healthcare worker Survey - Section 1 
Your opinions on Telepharmacy 

Instructions: 
Enter your choice in one box per question group. 
Send methods: 

•  Print the completed form and fax to 07 4059 0710

�x  or place in the envelope provided


Thank you 

Male   Female 
1. Your Gender? ���� �������� ������ ������ �� � 
� 
�� � 

  <10 yrs;  10-19 yrs;  20-29 yrs;  >30 yrs 
2. Number of years you have been in practice?

���� �������� ������ ������ ������ ���� � 

<5000  5001-10,000  >10,001� 
3. What is the approximate population of the site �� �  �� ��
(town/city) where you practice?

4. What is the Postal Code of the site (town/city) 
where you practice? 

  Yes  No Unsure    N/A 
5. Do you provide medication supply services in ������ �� ������������������ ���������� � 
any rural and remote areas, where there are no 
physical pharmacies?

  Yes  No Unsure    N/A 
6. Do you provide S100 PBS medications in any ������ �� ������������������ ���������� � 
Aboriginal and Islander Health Services (AHS) 
facility?

  Yes  No Unsure    N/A 

7. If you do not provide medication supply ������ �� ������������������ ���������� � 
services in any rural and remote areas, where 
there are no physical pharmacies, do you plan 
to offer services to these areas in the future?

  Yes  No Unsure    N/A 
8. Is Broadband ADSL available in the area where ������ �� ������������������ ���������� � 
you practice?

James Cook University School of Pharmacy and Molecular Sciences 

Townsville Qld Australia 4811


Tel: 07 4781 4699 Fax: 07 4781 5356
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  JAMES COOK UNIVERSIT Y

TOWNSVILLE Queensland 4811  Australia Telephone: (07) 4781 4111 

Nurse, Healthcare worker Survey - Section 2 

Your opinions on 
Telepharmacy 

          Strongly   Agree   Neutral  Disagree Strongly
           agree     disagree  

� 

1. I think that Telepharmacy can 
improve the health care in rural and 
remote communities, who may 
have poor access to pharmacy 
services. 

���������� ������ ������ ������ ������ �� � 

2. I think that it is feasible to use 
Telepharmacy to provide 
professional health care services, 
like patient counselling, to remote 
communities. 

�  ���� ������ ������ ������ ������ ������ �� � 

3. I think that medication reviews 
(e.g. HMRs) could be carried out 
by using Telepharmacy. 

� 
� 

������ ������ ������ ������ ������ ������ �� � 

4. I think that medication reviews, 
carried out by using Telepharmacy, 
would require the help of a trained 
person or healthcare worker in the 
remote location to assist the patient 
during the review. 

� 
� 

������ ������ ������ ������ ������ ������ �� � 

5. I think there is potential for 
pharmacies using Telepharmacy to 
act as a site to deliver pharmacy 
services (e.g. dispensing by trained 
assistants under video supervision) 
to remote areas without 
pharmacies. 

� 
� 
� 

������ ������ ������ ������ ������ ������ �� � 

6. I think there is potential for a 
Call Centre, operated by 
pharmacists, using Telepharmacy, 
to provide professional health care 
services like patient counselling, to 
rural and remote communities when 
the local pharmacy is closed. 

� 
� 
� 

������ ������ ������ ������ ������ ������ �� � 

James Cook University School of Pharmacy and Molecular Sciences 

Townsville Qld Australia 4811


Tel: 07 4781 4699 Fax: 07 4781 5356
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JAMES COOK UNIVERSIT Y

TOWNSVILLE Queensland 4811  Australia Telephone: (07) 4781 4111 

      Strongly   Agree   Neutral  Disagree Strongly
      agree     disagree  7. I think there is potential for a 

Call Centre, operated by 
pharmacists, using Telepharmacy, 
to dispense prescriptions for rural 
and remote communities when the �  ���� ������ ������ ������ ������ ������ �� � 
local pharmacy is closed, by 
operating a remote automated 
dispensing machine situated in a 
secure area. 

8. I think there is potential for � 
�  ���� ������ ������ ������ ������ ������ �� � pharmacies using Telepharmacy to 
��deliver pharmacy services to 

remote areas, without pharmacies, 
by operating remote automated 
dispensing machines situated in a 
secure area such as the local 
medical centre. 

Entry Form for a iPod nano valued at $300. Return Date 30th June 2006 

Your Name:    

Contact Details: 

James Cook University School of Pharmacy and Molecular Sciences 

Townsville Qld Australia 4811


Tel: 07 4781 4699 Fax: 07 4781 5356
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The following comments were appende d to replies to the Tele pharmacy 
Survey sent out to General Practitione rs.  No attempt has been made to 
amend or correct punctuation or gram mar.  All comments are as writte n: 

1.	 In remote indigenous communities I see multiple problems for a 
telepharmacy setup: 

a. Language/communication difficulties 
b. Technology phobia 
c. Payment issues 

I think the S100 system could be improved by better pharmacist support of 
local RNs/staff. 

2.	 As DMO (Flying Dr) out of Darwin in early 70’s, each station/community 
had a medicine chest with drugs labelled in different compartments and 
numbered. There were 2 radio schedules/day.  Consultations took place 
and drugs were ordered by numbers with advice on how & when to take 
the medicines. It worked!! 

3.	 I see benefits with telepharmacy. Unfortunately the Guild would have to 
navigate through the General Practice “Turf Wars” for HMR’s though.  This 
has greater benefit if a trained person goes to the house and looks through 
the medicine cabinet, preferably a pharmacist doing this job. 

4.	 We currently use telemedicine video link up to assess patients in areas 
upto 300kms distance from here for anaesthetic assessment for upcoming 
operations.  I think there is a good potential for telepharmacy to be 
successful. 

5.	 Interesting and promising concept.  Be great if could work! 
6.	 I love the idea that remote communities will enjoy the same professional 

care as those in urban areas. 
7.	 I have been a retired GP for 5 years and therefore do not usually 

participate in surveys for practicing GP’s.  I would like to mention that this 
tele- (or radio pharmacy) is currently in practice with the Flying Doctor 
Service in remote locations via “medicine chest” issued on RFD’s Doctor 
advice. In principle, pharmacist authorized dispensing in remote locality 
seems OK – if prescribed by a Doctor first. 

8.	 In the past I have carried out an extensive amount of outreach specialist 
care. Properly serviced and comprehensive telepharmacy can only be a 
BOON to remote areas. 

9.	 Australian remote communities already have a “telepharmacy” service.  
The RFDS and remote communities have been operating a basic 
dispensing service for many years. 

10. I think it is a good project to carry out in rural areas if we work carefully 
with the team before to avoid errors or misuses of medications - perhaps, 
linking up with Doctor on-call. 

11. Strict precautionary measurers should be adopted so that the system will 
not be open to abuse. Consideration should be given to the common type 
of population who will be using such facilities – limited education; 
Aboriginal communities; fraud & substitution. 

12. The future is promising for Telepharmacy in Australia. 
13. Could consider automated dispensing facilities also in non-remote areas 

where there is no 24hr pharmacy service. 
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14. The whole point of a HMR is that it is “face to face”.  However, better a 
“screen” than NO review. 

15. Telepharmacy, in my opinion, should be strongly encouraged and 
adequately funded by the HIC to more effectively deliver pharmaceutical 
items in remote communities. 

16. I feel that automatic dispensing machines do not offer the same security 
as if these were personnel who were able to provide medication with a 
telelink hook-up. If there is medications that can be dispensed by Doctors 
at RCH, Brisbane between 11pm and 6am then there should at least be a 
telepharmacy situation in remote communities. 

17. Although a good idea, the logistics would be quite difficult.  Acceptance by 
our predominantly indigenous population would be very difficult.  English is 
usually their second language. There is a great degree of suspicion 
regarding tele-conference & tele-medicine to begin with. 

18. I am not qualified to give any weighty opinions, having worked over 50 
years ago only in the British Solomon Islands Protectorate and at sea.  
Now solely as a surgical assistant. Never in remote areas of Australia.  
Nevertheless, the NDTP is an interesting working model and I’m sure 
elements of it could be applied with benefit to some of our remote 
communities, modified as agreed to by all those working in the field of 
community health and in remote areas. 

19. I don’t like the idea of removing humans from all this as patients need to 
be able to consult with pharmacists  How does the prescriber fit into all 
this? 

20. Most of the patients who require regular prescriptions are elderly patients 
who have problems of sight and hearing.  Automated machines could be a 
problem. 

21. I was dispensing GP in South Africa for 12 years.  I have worked in rural 
areas in South Africa for 2 years and in Australia for 3 years.  I am just as 
enthusiastic about telepharmacy, as the telederm/radiology provided by 
Aust. College for Rural & Remote Medicine to the GP’s 

22. Community (“Blue”) Nurses are usually available in all remote communities 
and could be trained to double as pharm techs in such communities. 

23. I have some issues with the supply of preferred medicines from the 
myriad of local pharmacies.  I have big concerns re the stock available in 
remote locations. 

24. I have worked in a number of “remote” communities without pharmacists.  I 
don’t think the high tech solutions canvassed here are worthwhile – but it 
would be good to have a pharmacist’s advice available by telephone.  
Money that could be spent on internet operated remote pharmacy supply 
cupboards should instead by spent on paying a pharmacist to be available 
by telephone. If this is what telepharmacy is, it would then be worthwhile. 

25. Need for trained person (Q4) could obviously depend on the patient. 

APPENDIX B

APPENDICES Page 42



The following comments were appende d to replies to the Tele pharmacy 
Survey sent out to Pharmacists. No attempt has been made to amend or 
correct punctuation or grammar.  All comments are as writte n: 

1.	 Apologies for the late reply.  I would be very interested in your results as 
well as contacts of any pharmacists in Australia who have attempted such 
a concept. What legal impediments are there, have you researched this 
yet? Good Luck. PS Apart from legal and IT issues, I see some difficulties 
in acceptance by existing staff who currently “dispense” in remote health 
services and who would see this as more work than doing it themselves. 
Also, training of techs would be a HUGE task if offered across multiple 
sites. 

2.	 I think counselling must involve the following: 
•	 Understandable explanations as to why the client is taking Rx 
•	 Useful tips on remembering when & how much Rx to take (other than 

dosettes) 
•  A focus on reducing the volume of tablets taken 
Compliance is a massive problem on Palm Island.  Any way that this can 
be improved will be VERY useful!! 

3.	 Doing HMR’s by videolink seems like a good idea.  Bit dubious about the 
practicalities of checking scripts by videolink especially if one or both of the 
locations is particularly busy.  Very much against machines remotely 
dispensing medicines, who’s liable if there is an error? 

4.	 Conducting HMR’s might be possible by telepharmacy, but a 
teleconference set up might be feasible if it was available with compatible 
software i.e. SKYPE 

5.	 With regard to questions 8&9, in section 1, it would be appropriate for the 
medication review pharmacist to interview via telepharmacy, as they are 
the person writing the review 

6.	 I was totally against telepharmacy until reading this article.  I can see now 
that it could work, but within severe boundaries. 

7.	 I would like to know if telepharmacy is used here in Australia and if it has, 
are there any problems faced by personnel in remote rural areas? 

8.	 An excellent initiative.  As a confirmation of drug being taken, MIMS and 
Webstercare issue graphics images, especially as many foil packed items 
are now hidden from view, this could be incorporated. 

9.	 As a hospital pharmacist my position is somewhat different from a 
community pharmacist. The business structure adopted to support 
telepharmacy needs to be robust enough to provide the service 
consistently. To suggest it could be used when the local pharmacy is 
closed is fraught with difficulty. While the model would certainly raise the 
standard where there is currently no service, it would be still less 
satisfactory than a local pharmacy. 

10. If a nurse does the dispensing, then I believe that the person becomes a 
pharmacy technician via a part-time course at university over 12 months. 

11. I think telemedicine/telepharmacy has great opportunities for the delivery 
of health services to people living in remote communities, especially in 
areas where people speak English as a first language.  There’s some 
important issues that need to be taken into account, however, within the 
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group of people we service, namely language and cultural differences.  I 
would be happy to be involved in further discussion and the involvement of 
community members in the feasibility of and acceptability of this mode of 
service delivery. 

12. Remuneration for services? Issue with drugs of addiction/abuse and 
security of automated dispensing machines.  New target for crime and 
hours of operation for machines and ease of access and security issues. 

13. Telepharmacy needs skill of using computer and broadband etc.  At the 
moment I do not think Telstra providing good telecommunication services 
to remote and rural areas. Therefore I do not think telepharmacy is 
possible. Also those who live in rural town are mainly old people.  They 
normally do not know how to operate computer. 

14. It is the personal relationship that enable effective counselling.  The barrier 
of a screen will stop an effective friendship developing.  The counselling 
would need to be done by the technician on-site with information and back 
up available offsite. 

15. I would only consider telepharmacy if there was absolutely no alternative.  
It was hard to give you that impression from the way the questions were 
worded. 

16. Telepharmacy sounds like the opportunity that businesses like Coles-Myer 
would be looking for. 

17. If automated dispensing machines get introduced there is a worrying 
potential for them to leave “remote” areas and be used in general areas. 
This could be very damaging to pharmacy. 

18. Time factors for both sites could possibly have issues.  Cost of automated 
dispensing machines to the small rural community?  Who refills the 
automated dispensing machine? 

19. Pharmacies with specialised practice focuses, ie diabetes, who employ 
diabetes educators would be well-placed to provide such services via 
telepharmacy. 

20. An exciting prospect.  Looking forward to hearing about any outcomes and 
hopefully participating in future ventures. 

21. Please try to distinguish between hospital and retail pharmacy.  We have 
grown apart and our talents and needs are now so different. 

22. I have concerns of vendor machines being used.  What temperature is the 
medication kept at? Who will ensure the correct boxes are placed in the 
correct slot? Who will ensure the medication expiry dates are fine for the 
period the medication will be used/taken? I am a locum pharmacist to Ayr 
Hosp and have answered these questions to be best of my knowledge. 

23. While new electronic equipment can help, unless the person is only a 
reasonably small distance away that is somewhere close enough to visit 3 
monthly and contactable all the time. To be successful you must have 
good understanding of people at the contact area so translation and 
explanation is effective. I have found the health benefits to patients are 
directly proportional to the quality of the nursing staff I have to administer 
or contact the patient. 

24. The answers to some questions would change depending on each 
individual situation.  eg, I think that the provision of health care services 
would be improved by using telepharmacy, except in cases where a strong 
relationship is required to achieve these improvements like with remote 
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aboriginal people. Also provision of HMR services using telepharmacy 
would be useful, however not as comprehensive as if the pharmacist 
provided the service in person. 

25. Distances in rural/remote Australia much greater than North Dakota 
example. Lack of ADSL in R/R Australia and difficulties in delivery of 
electronic equipment. Training programme required for local people to 
work as dispensary assistants – great difficulty in recruiting of staff.  
Cautions about effect on existing pharmacies who may be servicing these 
areas on distance dispensing basis – could affect viability and worsen 
problem (espec. In scenario where pharmacy closed).  Similar system 
already used elsewhere for discharge reviews from small, isolated 
hospitals etc. – suggest check with these. 
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JAMES   COOK   UNIVERSITY 

James Cook University School of Pharmacy and Molecular Sciences 
Townsville Qld Australia 4811 

Tel: 07 4781 4699 Fax: 07 4781 5356 

TOWNSVILLE  Queensland 4811  Australia Telephone: (07) 4781 4111 

INFORMED CONSENT FORM 

PRINCIPAL INVESTIGATOR:  

Michael Kimber 

PROJECT TITLE:  

The Prov ision of Quality  Pharmaceutical Serv ices in Rural Australia 

SCHOOL:

JCU School of Pharmacy and Molecular Sciences 

CONTACT DETAILS: 

Michael Kimber,  
Telephone (07) 4059 0230; Mobile: 0409 744 473; Email michael.kimber1@jcu.edu.au 

Dear Patient, 

I am a research student with James Cook University, located in Cairns, Queensland. 

As part of my research project I am investigating the possibility of conducting a comprehensive 
review of all the medicines you are currently taking using a video conferencing technique.  

This is an important study to determine if comprehensive medication reviews can be satisfactorily 
conducted using video conferencing techniques for residents in rural and remote communities 
who do not have access to a pharmacist to conduct such a review personally. 

In order to complete the study I will be asking you to: 

�x Bring to the medical centre all the medicines you currently are taking. This should include: 
o Prescription medicines; 
o Over the counter medicines you have purchased from your pharmacy or other 

store such as a supermarket; 
o Complementary medicines such as herbal or natural products you are currently or 

occasionally take.
�x You will be asked to answer questions about your diet and the foods you normally eat. 
�x You will be asked to participate in a video conference with a specially trained and 

accredited medication review pharmacist. I will provide you with an assistant to answer 
any questions you may have and help you during the video conference with the 
pharmacist. 

At the end of the video conference, I will be asking you some questions about the video 
conference and I will record your answers on a standard form. The questions I will ask are 
attached. 

When we have completed the form, you will have the opportunity to read the form and agree (or 
not) that the information is accurate. Your name will not be recorded on the form. 
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JAMES   COOK   UNIVERSITY 

James Cook University School of Pharmacy and Molecular Sciences 
Townsville Qld Australia 4811 

Tel: 07 4781 4699 Fax: 07 4781 5356 

TOWNSVILLE  Queensland 4811  Australia Telephone: (07) 4781 4111 

Your participation is entirely voluntary.  

There is no risk to you and you will not be named in any publication without your written consent. 

The process will take approximately one hour. 

To ensure that I have accurately recorded the information, I will videotape your video conference 
with the pharmacist. The conference will be in a private place in the QML offices adjacent to the 
Clifton Beach Medical Centre and an interpreter will be provided if you do not want to answer the 
questions in English. 

The information from this interview will used for my PhD thesis. A copy of the completed thesis will 
be available for you to read. The completed survey forms and videotapes will be securely stored 
at James Cook University after my thesis is completed. You will be given a copy of the survey 
form and videotape on request. 

Informed Consent 

The aims of this study have been clearly explained to me and I understand what is wanted of me. I 
know that taking part in this study is voluntary and I am aware that I can stop taking part in it at any 
time and may refuse to answer any questions.  

I understand that any information I give will be kept strictly confidential and that no names will be 
used to identify me with this study without my approval.  

Name: (printed)

Signature: Date: 

Complaints 

If any participant needs to contact the James Cook University Ethics Sub-Committee with a 
complaint or question, the contact details are: 

Tina Langford,  
Ethics Administrator,
Research Office, James Cook University, Townsville    Qld   4811.  

Telephone: (07) 4781 4342 Fax: (07) 4781 5521 Email: Tina.Langford@jcu.edu.au. 
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JAMES   COOK   UNIVERSITY 

James Cook University School of Pharmacy and Molecular Sciences 
Townsville Qld Australia 4811 

Tel: 07 4781 4699 Fax: 07 4781 5356 

TOWNSVILLE  Queensland 4811  Australia Telephone: (07) 4781 4111 

Customer Survey  on a Telepharmacy  experience 

Date of the Telepharmacy experience: Survey No. 
Male: �� Female: �� Year of Birth: 
1. 
How do you rate the quality of the video image? 
Poor: �� Fair: �� Good: �� Very Good: �� Excellent: �� Not Applicable: ��
2. 
How do you rate the quality of the sound? 
Poor: �� Fair: �� Good: �� Very Good: �� Excellent: �� Not Applicable: ��
3. 
How do you rate the time taken to organise the video conference? 
Poor: �� Fair: �� Good: �� Very Good: �� Excellent: �� Not Applicable: ��
4. 
How would you rate the privacy of your conversation with the pharmacist? 
Poor: �� Fair: �� Good: �� Very Good: �� Excellent: �� Not Applicable: ��
5. 
How would you rate how well the pharmacist answered your questions? 
Poor: �� Fair: �� Good: �� Very Good: �� Excellent: �� Not Applicable: ��
6. 
How would you rate the professionalism of the Staff assisting the telepharmacy experience? 
Poor: �� Fair: �� Good: �� Very Good: �� Excellent: �� Not Applicable: ��
7. 
How would you rate your telepharmacy experience overall? 
Poor: �� Fair: �� Good: �� Very Good: �� Excellent: �� Not Applicable: ��
8. 
If the Telepharmacy service was only available as a telephone call, rather than a video 
conference, do you believe that this would be an effective way of conducting a review of your 
medications? 
Yes: �� No: �� Not Sure: �� Somewhat: ��
9 
If you were not able to travel to a pharmacy would you use the Telepharmacy facility to seek 
advice from the pharmacist on a minor illness? 
Yes: �� No: �� Not Applicable: ��
10. 
If you were not able to travel to a pharmacy would you use the Telepharmacy facility to seek 
advice from the pharmacist on non-prescription medicines? 
Yes: �� No: �� Not Applicable: ��
11. 
If you were not able to travel to a pharmacy would you use the Telepharmacy facility to seek 
advice from the pharmacist on prescription medicines? 
Yes: �� No: �� Not Applicable: ��
12. 
If you were not able to travel to a pharmacy would you use the Telepharmacy facility in the future 
if it was available? 
Yes: �� No: �� Not Applicable: ��
Thank you for your participation! 
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Call for Volunteers for a Patient 

James Cook University School of Pharmacy and Molecular Sciences 
Townsville Qld Australia 4811 

Tel: 07 4781 4699 Fax: 07 4781 5356 

Trial Contact: Associate Professor Michael Kimber Mobile: 0409 744 473 

Trial on Telepharmacy 

A trial using video conferencing to conduct a remote 
medication review will be conducted at the QML 
premises in Clifton Beach during 22nd – 24th June 
2006.  

This study is very important because it will provide 
information that may lead to medication reviews being 
conducted via telepharmacy for patients in rural and 
remote locations, where there is no medication review 
pharmacist available. 

Anyone can take part in the trial, but if you meet the 
following criteria you will get maximum benefit from a 
medication review: 

• You currently take 5 or more regular medications, or 
• You currently take more than 12 doses of medication/day, or 
• Significant changes have been made to your medications in the last 3 months, or 
• You take medications with a narrow therapeutic index or medications requiring 

therapeutic monitoring – for example, Warfarin, or 
• You have any symptoms suggestive of an adverse drug reaction, or 
• You are attending a number of different doctors, both general practitioners and 

specialists, or 
• You have recently been discharged from a hospital (in the last 4 weeks).  

The trial will be conducted, after normal business 
hours, between 5.30 pm and 8.30 pm weekdays or 
8.30 am and 6.30 pm on weekends 
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Medication Review Trial 

Dr. Campbell C 
Cains Tourist & Local Medical Services 
CAIRNS QLD 4870 

Dear Dr C 

RE: Home Medicines Review for Raymond E DOB: 01-Nov-1952 

Address:


Assessed on: 24-Jun-2006 Report Date 12-Jul-2006 Referral Date

: 

Your patient Mr Raymond E agreed to be involved in a telepharmacy Home Medicines Review Trial.   

This involved a medication review being conducted via internet link.  This report was compiled as a result.  I 

conducted the interview with your patient, Mr Raymond E  via computer link on Saturday 24th June, 

2006. 

Although a referral, Patient Health Summary or pathology results were not provided for this medication 

review, Mr E was able to provide an accurate account of his medical and medication history.


Reason for Review: On medication requiring therapeutic monitoring; Medicaton Review Trial 

Current Conditions: GORD; Hypercholesterolaemia; Hypertension 

Past Conditions: Deep vein thrombosis 

Allergies: Nil known 

Body Mass Index:  Ideal Weight: 81.33 kg, Body Mass Index: 26.59 (Overweight) 
Using weight: 93kg, Height: 187cm (per patient) 

Tobacco use: >30 pack year history - Stopped smoking over 10 years ago 

Alcohol intake: 30g EtOh 3x per week 

Caffeine 6-8 cups tea per day 
consumption: 

Directions Comments Drug Regimen Indication (patient) Actual Use 

Warfarin Variable per QML  "For prevention of DVT" Dose varies between 9.5mg-11mg -> 
(nocte) INR 3.  Commenced anticoagulant 

therapy in 1999, then again in 2002 

Irbesartan 150mg nocte "For high blood pressure" Commenced March, 2005 

Esomeprazole 20 mg 20mg nocte "For gastritis" Gastroscopy June, 2002 

Simvastatin 40mg nocte "For cholesterol" Commenced March 2005.  Most 
recent total cholesterol 4.5 (per 
patient) down from 6.9 (before lipid 
lowering therapy commenced) 

Panadeine Forte 2 prn "For back pain"  Very rarely needed 

Notes 

Compliance 

From the interview with Mr E he appears to be compliant to his medication regimen.  He understands the 
indications for his medications and has a good recall of when and why his therapies were started.  He is accutely 
aware of the adverse effect profile of warfarin as well as being aware of it being essential therapy.  He prepares a 
dosette pack each week to ensure he doesn't miss any doses and carries a QML personal information card.  He is 
aware of the non-interchangeability of warfarin brands and describes his warfarin therapy as part of his "lot in life". 

Options 
No action required 

You may have other information which may alter these recommendations 

This report has been created using MediFlags software 

APPENDIX C

APPENDICES Page 53



Raymond E- continued... 12-Jul-2006 Page 2 of 2 

Doctor's Plan/ 
Feedback 

Additional comments 

No pathology results were available, hence comment on the efficacy of Mr E's cholesterol lowering therapy 
cannot be made, however he recalls his cholesterol as being down from over 6 (12 months ago) to approximately 4.5 
being his most recent result. 
No blood pressure results were available for evaluation, however if Mr E's recall of his most recent result 
(135/80 in March,2006) is accurate, then his antihypertensive therapy is adequate and without any stated ill effects. 

Interactions - per MIMs Drug Alert 

There is the potential for drug interactions between warfarin and esomeprazole (proton pump inhibitors) , and warfarin 
and simvastatin ( HMGCo-A reductase inhibitors) . The significance of these interactions can be minimised with 
regular INR monitoring, especially if any changes in dose of the above mentioned medications occurs. 

. 

I hope this report will be of assistance in your overall management of this patient.  My contact details are listed below 
if you wish to discuss any aspect of this medication review. 

Yours Sincerely, 

Sue Carson - HealthAssist(Qld) Accredited Pharmacist 
PO Box 3328, Hermit Park  QLD 4812 Ph: Ph: 0411 209 130 Fx: (07)4772 2396 Email: suecarson@healthassistqld.com 

You may have other information which may alter these recommendations 

This report has been created using MediFlags software 
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Medication Review Trial 

Dr. Stuart P 
Clifton Beach Medical Centre 

Dear Dr P 

RE: Home Medicines Review for Michael G DOB: 26-Nov-1946 

Address:


Assessed on: 23-Jun-2006 Report Date 12-Jul-2006 Referral Date

: 

Thank you for being involved in the Telepharmacy Home Medicines Review Trial.  I conducted an interview 
with your patient Mr Michael G  via computer link on Friday 23rd June, 2006. 
Mr G is presently living with his mother after his April hospital admission for alcohol abuse, but normally 
lives alone. He is busying himself with maintaining his garden and dabbling in the stock market while 
undertaking counselling and medication therapy for this problem. 
Reason for Review: Had significant changes to medication in past 3 months; Currently taking 5 or more regular 

medications; Medicaton Review Trial 

Current Conditions: Hepatic steatosis; Diverticular disease; Asthma; Hypertension; Depression 

Past Conditions: Alcohol abuse 

Allergies: Nil known 

Caffeine 15-20 cups per day 
consumption: 
Body Mass Index: Body Mass Index: 24.84 (Normal)

 Ideal Weight: 79.52 kg 
(using weight 85kg, height 185cm per patient) 

Blood pressure: 30/05/2006 106/77 (sitting) 
03/03/2006 138/90 (sitting) 
26/09/2005 126/96 (sitting) 

Tobacco use: Stopped smoking in 1980 

Alcohol intake: Has not consumed alcohol for 11 weeks - after long period of alcohol abuse. 

Directions Comments Drug Regimen Indication (patient) Actual Use 

Seretide (Accuhaler) For asthma Correct use of accuhaler device 
250/50mcg  - 1 demonstrated 
puff mane 

Salbutamol (Metered Aerosol0 For asthma Rarely needed.  Correct inhaler 
1-2 puffs prn technique demonstrated. 

Acamprosate 2 tds Not really sure Commenced 2/4/6 after admission to 
hospital for alcohol abuse. 
Undertakig cognitive therapy. 

Diazepam 5mg at lunchtime Not sure ? To help settle Pharmacy label states One tablet 
Twice daily. 

Mirtazapine 30 mg 30mg nocte To help mood & sleep Taking for 9 months.  Sleeping well 

Ceased Medications 

Coversyl Plus Ceased April, 2006 

Diltiazem 240 mg CD Ceased April, 2006 

Clonazepam 2 mg on Patient health summary 

Notes 

This report has been created using MediFlags software 

You may have other information which may alter these recommendations 
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Michael G - continued... 12-Jul-2006 Page 2 of 2 

Compliance 

From the interview with Mr G it would appear he is taking his medications appropriately and is complying to his 
medication regimen. He has minimal knowledge as to the indications of many of  his medications, but this may be due 
to a reluctance on his behalf to discuss any medications related to his history of alcohol abuse. 
He stated he is only taking 5mg diazepam per day at lunchtime and was concerned the acamprosate, diazepam and 
mirtazepine may be "addictive". We discussed this at length and hopefully he is now reassured as to the 
appropriateness of these therapies, especially in conjunction with the cognitive therapy he is also undertaking. 

Options 
Continued reassurance and encouragement will aid this gentleman as he continues his quest for sobriety. 

Doctor's Plan/ 
Feedback 

Pathology  results 

The pathology provided for this medication review, namely HbA1c and electrolytes show results in the normal 
reference ranges. 
Mr G's liver function test results are presently within the normal recommended limits, however, continued liver 
function testing will undoubtedly continue in view of the recency of his alcohol abstinence,  as late increases are 
possible.. 

His lipid profile from April,2006 shows elevated LDLs (4.96 mmol/L) with an upward trend evident (3.59 mmol/L 
18/10/2004, 4.15 mmol/L 23/09/2005) while his total cholesterol remains static and his HDLs are trending downward. 

Options 
It may be considered necessary to initiate lipid lowering therapy in the form of a statin in the future. 

Doctor's Plan/ 
Feedback 

Interactions (MIMS 2006) 

There is limited data available regarding interactions with acamprosate, however there is information regarding its use 
with diazepam reflecting no adverse effects from this combination 

. 

I hope this report is useful in your management of this patient.  If you would like to discuss any aspect of this review 
my contact details are listed below. 

Yours Sincerely, 

Sue Carson - HealthAssist(Qld) Accredited Pharmacist 
PO Box 3328, Hermit Park  QLD 4812 Ph: Ph: 0411 209 130 Fx: (07)4772 2396 Email: suecarson@healthassistqld.com 

You may have other information which may alter these recommendations 

This report has been created using MediFlags software 
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Medication Review Trial 

Dr. D 
Trinity Beach Medical Centre 
TRINITY BEACH QLD 4879 

Dear Dr D 

RE: Home Medicines Review for Kathy "Kate" I DOB: 04-Aug-1965 

Address:


Assessed on: 22-Jun-2006 Report Date 12-Jul-2006 Referral Date

: 

Your patient Ms Kathy "Kate" I consented to being  involved in a telepharmacy Home Medicines Review 
Trial. This involved a medication review being conducted via internet link with the report below being 
compiled from the interview.  I conducted the interview with your patient, Ms Ines via computer link on 
Friday 23rd June, 2006. 
Although a referral, Patient Health Summary or pathology results were not provided for this medication 
review, this 41 year old sign writer and part-time resort manager  was able to provide an accurate account of 
her medication history. 

Reason for Review: Medicaton Review Trial 

Current Conditions: Osteoarthritis 

Surgical History: Appendicectomy 

Past Conditions: Meningitis 

Allergies: Nil known 

Alcohol intake: 1 glass of wine with dinner 

Tobacco use: Never smoked tobacco 

Caffeine Only decaffinated coffee - no tea or caffeine soft drinks 
consumption: 

Directions Comments Drug Regimen Indication (patient) Actual Use 

Celecoxib 100 mg 100mg daily "For arthritis" Taking for 3 years 

Paracetamol 1000mg daily & prn "For arthritis" Takes 2 tablets and if pain not 
relieved takes celebrex, although 
normally celebrex needed every day. 

Glucosamine 1000mg daily "For arthritis" 

Notes 

Complianc e 

From the interview with Ms I she appears to be compliant to her simple medication regimen. 
Despite taking celebrex daily (nocte to provide a good nights sleep)  and paracetamol 1000mg daily, Ms I still has 
pain. She describes her pain as only being reduced to 50%. She also visits a chiropractor every 6 weeks in a bid to 
relieve her hip pain. In the past Ms I visited a physiotherapist for a different condition and did not enjoy the 
experience. She is reluctant to try such therapy again and is content with chiropractic manipulation. 

Options 
Ms I could increase both the celecoxib dose to 100mg bd,  and the paracetamol to 1000mg qid in a bid to control

her  osteoarthritic pain.

It is noted Ms I does exercise three times per week (gym work) thus her pain is not disabling her to any great 

extent at this stage.


Doctor's Plan/ 
Feedback 

You may have other information which may alter these recommendations 

This report has been created using MediFlags software 
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Kathy "Kate" I - continued... 12-Jul-2006 Page 2 of 2 

Glucosamin e 

Being a complementary medicine there is limited evidence based information about the efficacy of glucosamine 
therapy. However a Cochrane review showed that glucosamine is both safe and effective in osteoarthritis.  In 12 of 
the 13 RCTs of glucosamine versus placebo, glucosamine provided better pain relief and improved function . The 
larger trials have shown that at least 1500mg of oral glucosamine per day are needed for effect (1) 

Options 
As Ms  I is only taking Glucosamine Sulphate 1000mg daily she could increase her dose to 1500mg daily 

Doctor's Plan/ 
Feedback 

Referenc e 

(1) The Therapeutic Guidelines - Analgesic 2002 - "Glucosamine in osteoarthritis" 

. 

I hope this report will be of assistance in your overall management of this patient.  If you would like to discuss this 
medication review my contact details are listed below. 

Yours Sincerely, 

Sue Carson - HealthAssist(Qld) Accredited Pharmacist 
PO Box 3328, Hermit Park  QLD 4812 Ph: Ph: 0411 209 130 Fx: (07)4772 2396 Email: suecarson@healthassistqld.com 

You may have other information which may alter these recommendations 

This report has been created using MediFlags software 
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Medication Review Trial 

Dr. Stuart P 
Clifton Beach Medical Centre 

Dear Dr P 

RE: Home Medicines Review for Kathleen L DOB: 03-Nov-1952 

Address: Mediction Review Trial 

Assessed on: 22-Jun-2006 Report Date 12-Jul-2006 Referral Date 
Comprehensive Rev-: 

Thank you for being involved in the Telepharmacy Home Medicines Review Trial.  I conducted an interview 

with your patient Mrs Kathleen L  via computer link on Thursday 22nd June, 2006. 

The technology worked well and Mrs L is a delightful  and knowledgable lady, making the interview 

interesting.

I have listed a few comments regarding her medications below for your consideration.

Reason for Review: Had significant changes to medication in past 3 months; Medicaton Review Trial 

Current Conditions: Osteopenia; Migraine; NIDDM; Hypertension 

Surgical History: Hysterectomy 

Allergies: Penicillin -> rash, seizure 
Tetanus Toxoid-> seizure 
Sulphonamide-> rash 

Body Mass Index: Body Mass Index: 31.50 (Obese) 
Ideal Weight: 41.52 kg 

Tobacco use: Stopped smoking 6 years ago. Smoked for approximately 37 years. Estimated more than 20 
pack year history. 

Alcohol intake: No alcohol consumed since early 2006 

Caffeine 1x tea per day 
consumption: 2 x coffee per day 

Blood pressure: 14/06/2006 142/82 (sitting) 
01/03/2006 140/90 (sitting) 
10/11/2005 160/80 (sitting) 

Directions Comments Drug Regimen Indication (patient) Actual Use 

Perindopril 2 mg 2mg mane "Not sure" Commenced June, 2006 

Atorvastatin 40mg nocte "For cholesterol" 

Oestradiol Transdermal 
Patch 

100mcg every 72 
hours 

"Hormone replacement " Mrs L thought she had been 
taking this since 2000.  She 
mentioned she had no problems with 
this patch falling off in the hot weather 
of Cairns 

Naratriptin 1 prn 'For Migraine" Mrs L has not had a migraine 
for several years 

Aspalgin 1-2 prn "For headache" 

Other Medications/Therapies 

Vitamin B Vitamin B 
complex -  1 daily 

Fish Oils Salmon Oil - 6 x 
10000mg daily 

Notes 

This report has been created using MediFlags software 
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Compliance 

From the interview with Mrs L it appears she is compliant with her medication regimen, and has a relatively 
good understanding of the indications for her medications. . However she did admit to sometimes forgetting to take 
her lipid lowering therapy in the evening. 

Options 
Mrs L is taking the HMGCo-A reductase  inhibitor , atorvastatin, which is the only member of this family which 
can be taken in the morning without reducng its efficacy. (1) This was mentioned to Mrs L and she was very 
receptive to the idea of taking all of her medications in the morning, which should minimise any risk of her missing 
doses. Mrs L's most recent cholesterol result was 3mmol/L (09/06/2006) with her other cholesteral fractions 
being within the targets recommended in diabetic paitents.   This would suggest Mrs L is remembering to 
take her statin (and her Fish Oil) more often than not,  and is complying to an appropriate low fat diet. 

Doctor's Plan/ 
Feedback 

Perindopril -> dizziness 

Mrs L was not clear on the indication for perindopril.  She has only recently commenced therapy with this ACE 
Inhibitor. In our discussion of the side effects of this agent, Mrs L admitted to  experiencing dizziness, 
especially after postural changes, which she have occurred since  initiation of this medication. 

Options 
Steps to minimise dizziness, especially after postural changes, were discussed.  Also Mrs L reassured this 
adverse affect should reduce with time. 

Doctor's Plan/ 
Feedback 

Diabetes management 

Mrs L's BMI is 31kg/m2 - defining her as obese.  She is aware of the need to maintain a healthy low fat, low 
sugar diet but admitted to finding it difficult at times. Presently she is not exercising, but is "planning too". 
Mrs L has recently been diagnosed with NIDDM (HbA1c 6.2%  09/06/2006, Fasting Glucose 8.1mmol/L  
06/03/2006) which is being managed with diet at present. 

Options 
This patient is aware (coming from a nursing background) of the need to lose weight, eat healthily and to exercise. It 
may be appropriate for her to visit a dietician (if this has not been undertaken)  for further encouragement and weight 
loss planning. 

Doctor's Plan/ 
Feedback 

Aspi rin 

The Women's Health Initiative study, a randomised trial in >16 000 postmenopausal women, confirmed the benefit of 
HRT for prevention of hip and vertebral fractures. In postmenopausal women who have had a hysterectomy use of 
unopposed oestrogens decreased risk of hip fracture and increased risk of stroke and VTE, but did not appear to 
increase risk of coronary heart disease and breast cancer. (2)  Bearing this information in mind and the fact Mrs 
L is at risk of cardiovascular complications as a result of her diabetes, it may we worth considering the 
introduction of an anti-platelet agent to her regimen for stroke prevention. 

Options 
Consider commencing low dose aspirin (100mg daily) 

Doctor's Plan/ 
Feedback 

You may have other information which may alter these recommendations 
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Calcium 

With diagnosed osteopenia it is important for Mrs Ladgove to maintain adequate intakes of calcium and vitamin D.  

Adequate calcium intake should be part of routine management; total intake (including diet) should be 1200-1500 mg 

daily particularly in postmenopausal women.

Vitamin D has been shown to increase bone density and reduce falls in older people with Vitamin D defiency.  (3) (4)


Options 
Being on a low fat diet, many women reduce their dietary calcium due to concerns regariding fat content.  Mrs 
L needs to be reminded of her need t consume calcium or to take supplements. Living in Cairns it is unlikely 
Mrs L is Vitamin D deficient, however testing could be done, if thought necessary with supplementation 
initiated if serum 25 OHD falls below 50nmol/L 
(Mild deficiency:25-50nmol/L, Moderate deficiency: 12.5-50nmol/l,  Severe deficiency: <12.5nmol/L) (3) (3) 

Doctor's Plan/ 
Feedback 

Reference 

(1) Australian Medicines Handbook 2006 - Statins.  6.6.1 
(2) Australian Medicines Handbook 2006 - Hormone Replacement Therapy 
(2) "Osteoporosis" PSA Continuing Education 
(3) MJA - "Australian & New Zealand position statement on Vitamin D" 

Interactions - per MIMs Drug Alert 

No major interactions found 

. 

I hope this report is useful for your management  of this patient and look forward to your comments.  My contact 
details are listed below . 

Yours Sincerely, 

Sue Carson - HealthAssist(Qld) Accredited Pharmacist 
PO Box 3328, Hermit Park  QLD 4812 Ph: Ph: 0411 209 130 Fx: (07)4772 2396 Email: suecarson@healthassistqld.com 

You may have other information which may alter these recommendations 
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Medication Review Trial 

Dr. Stuart P 
Clifton Beach Medical Centre 

Dear Dr Phillips 

RE: Home Medicines Review for Barbara M DOB: 13-Aug-1937 

Address: Medication Review Trial 

Assessed on: 22-Jun-2006 Report Date 13-Jul-2006 Referral Date 
: 

Thank you for being involved in the Telepharmacy - Home Medicines Review Trial.  I conducted an 
interview with your patient Mrs Barbara M  via computer link on Thursday 22nd June, 2006. 
The technology worked well and I found that she is a knowledgable 69 year old with a background in nursing 

Reason for Review: Currently taking 5 or more regular medications; Medicaton Review Trial 

Current Conditions: Emphysema; Hypothyroidism; Hypertension 

Surgical History: CABG 

Past Conditions: Hypercholesterolaemia 

Allergies: Eggs -> palpitations (reaction to Influenza Vaccine) 
Penicillin -> rash 

Body Mass Index: Body Mass Index: 35.38 (Obese) 
Ideal Weight: 55.10 kg 

Tobacco use: Ceased smoking in 2000, after smoking for 43 years 

Caffeine 1 coffee and 1 tea per day 
consumption: 

Alcohol intake: Describes herself as a social drinker 

Blood pressure: 130/70 - per patient 

Drug Regimen Directions Actual Use Indication (patient) Comments 

Aspirin 300 mg 150mg mane "For blood thinning" 

Candesartan 4mg bd (0.5x8mg 
tablet) 

"For Blood pressure" Mrs M stated that when she 
took the 8mg dose once daily her 
blood pressure dropped too much, 
and instead found the twice daily 
dosing suitable 

Gemfibrozil 600 mg 600mg bd "For  cholesterol" 

Atorvastatin 10mg nocte "For cholesterol" 

Thyroxine 100mcg mane "For thyroid" Commenced after thyroid operation in 
1980. Dose recently reduced from 
150mcg daily 

Spiriva 1 (capsule) inhaled 
mane 

"For emphysema" Demonstrated correct Handihaler 
technique 

Seretide 25/125mcg bd "For emphysemia" Uses with a spacer device - then 
rinses mouth 

Multivitamin 'Centrum' -  1 mane 

Notes 

Compliance 

Mrs M has a routine which enables her to remember to take her medications, and there was no evidence 
suggested during the interview which would indicate otherwise.  This patient has a good knowledge of the indications 

You may have other information which may alter these recommendations 
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for her medications and she takes them in accordance with the directions on the Patient Health Summary you 

provided, with the exception of candesartan.  The Patient Health Summary lists her candesartan dose as 2mg bd  (1/2 

x 4mg tab), but instead Mrs Mis taking 4mg twice daily (1/2 x 8mg).

The interview gave me the opportunity to demonstrate the correct Handihaler ("Spiriva") technique to Mrs M,  

along with anabling me to discuss the proper manner in which to use/ clean  her spacer device (which she uses with 

her "Seretide")


Options 
Clarification of candesartan dose with updating of clinic records if necessary. 

Doctor's Plan/ 
Feedback 

Candesartan - Tw ice daily  dosing. 

Mrs M mentioned she was taking candesartan 4mg twice daily (as mentioned above) as taking the whole 8mg 
tablet as a single dose once daily caused her blood pressure  to drop "too low". Blood pressure 30/05/2006 140/70 
(sitting), 125/65 (lying) 
The pharmacodynamics of candesartan provides effective and smooth blood pressure reduction over the 24 hour 
dosing interval, with a trough/ peak ratio confirming once daily dosing.  (1) Other references also recommend once 
daily dosing up to a maximum of 32mg once daily. (2) (3) (4) 

Options 
If Mrs M's blood pressure is inadequately controlled on candesartan 4mg once daily, but she finds the 8mg once 
daily dosing causing dizziness, and hypotension, consideration could be given to using a combination A2RA 
(candesartan 4mg) in conjunction with a low dose thiazide diuretic in a bid to provide adequate control without adverse 
effects. 

Doctor's Plan/ 
Feedback 

Atorv astatin +  Gemfibroz il ->  an interaction 

When a statin and a fibrate are used concurrently there is an increased risk of rhabdomyolysis or myopathy.  Most of 
the statin manufacturers suggest that the combination should be avoided except in selected patients.  (5) (Interaction 
#1 below) 

Options 
Mrs Manson's most recent lipid results are within the recommended ranges. (TC:  4mmol/L,  TG: 1.3mml/L, HDL: 
1.46mmol/L , LDL: 2.09mmol/L 02/06/2006)  She did not complain of any muscle aches or pain, however if this 
patient experiences these symtoms in the future it may be appropriate to discontinue if rhabdomyolysis or myopathy is 
suspected. 

Doctor's Plan/ 
Feedback 

Emphy sema 

Mrs M is recovering well from her recent pneumonia.  

She did not have any concerns about her emphysema stating she only became short of breath if she was overly active 

in the garden. She mentioned she did not have a short acting beta 2 agonist on hand to use if needed.


Options 
It may be appropriate for Mrs M to have a short acting beta 2 agonist, such as salbutamol on hand in case she 
becomes short of breath. 

Doctor's Plan/ 
Feedback 

References 

(1) MIMS Product Information 2006 - "Atacand" - Pharmacodynamics 
(2) Australian Medicines Handbook 2006 - Candesartan, Dosage. 
(3) Australian Pharmaceutical Formulary - Candasartan, Dosage 
(4) The Therapeutic Guidelines - Cardiovascular , Angiotensin II receptor blockers 
(5) MIMS Drug Alert - April, 2006.  Gemfibrozil + Atorvastatin 
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. 

I hope this report is useful for your management  of this patient and look forward to your comments.  My contact 
details are listed below . 

Interactions - per MIMs Drug Alert 2006 

#1. Drug Interaction Details: 
Increased risk of rhabdomyolysis or myopathy with concurrent statin and fibrate therapy. Adverse effects have been 
reported for combinations of gemfibrozil/lovastatin, gemfibrozil/simvastatin, gemfibrozil/atorvastatin, 
fenofibrate/simvastatin and fenofibrate/rosuvastatin. Most of the statin manufacturers suggest that the combination 
should be avoided except in selected patients. If the combination is used, monitor the patient for symptoms of muscle 
pain, weakness or tenderness. Monitor creatine kinase levels and discontinue if rhabdomyolysis or myopathy is 
suspected. 

Yours Sincerely, 

Sue Carson - HealthAssist(Qld) Accredited Pharmacist 
PO Box 3328, Hermit Park  QLD 4812 Ph: Ph: 0411 209 130 Fx: (07)4772 2396 Email: suecarson@healthassistqld.com 

You may have other information which may alter these recommendations 
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Medication Review Trial 

Dr. Peter S 
Clifton Beach Medical Centre 
CLIFTON BEACH QLD  

Dear Dr S 

RE: Home Medicines Review for Allan P DOB: 19-Apr-1947 

Address: Medication Review Trial 

Assessed on: 23-Jun-2006 Report Date 12-Jul-2006 Referral Date 
: 

Thank you for being involved in the Telepharmacy Home Medicines Review Trial.  I conducted an interview 

with your patient Mr Allan P  via computer link on Friday 23rd June, 2006. 

The technology involved in this trial worked well. Although on minimal pharmacotherapy, Mr P was 

open to discussion about his medicines, their side effects and to his ealth in general.


Reason for Review: Telepharmacy Medication Review Trial 

Current Conditions: NIDDM (diet controlled); Hypercholesterolaemia; Hypertension 

Allergies: Nil known 

Body Mass Index: Body Mass Index: 29.86 (Overweight) 
Ideal Weight: 77.71 kg 
(using weight 100kg & height 183cm - per patient) 

Tobacco use: Stopped smoking 28 years ago 

Caffeine 3 cups of tea per day

consumption: 

Alcohol intake: Approximately 50 EtOH per day (3/4 bottle white wine)


Blood pressure: 07/03/2006 120/80 
07/02/2006 140/80 
10/01/2006 145/90 

Drug Regimen Directions Actual Use Indication (patient) Comments 

Atorvastatin 20mg at 6pm "For cholesterol" Commenced two weeks ago 

Ramipril 5mg mane "For Blood pressure" Commenced three months ago 

Notes 

Paracetamol 

Other Medications/Therapies 

Multivitamin 

1000mg prn 

1 mane 

"For headache" Rarely needs to take. 

Compliance 

This gentleman only takes two prescribed medications daily and stated he did not have any problem remembering to 
take his tablets. He is aware of the benefits of exercise and weight loss, and  cycles three morning per week. Over 
the past three months he stated he has lost approximately 5 kilograms by maintaining a low fat, low sugar diet.  He 
acknowledges he could reduce his alcohol consumption. 

Options 
Continued encouragement and education as to the benefits of weight reduction and exercise will no doubt further 
assist this gentleman in his bid to improve his health. 
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Doctor's Plan/ 
Feedback 

Additional Comments 

Lipid Status:

Mr P's most recent cholesterol results were outside the recommended range.  Cholesterol: 7.6mmol/L,  

Triglycerides: 1.9 mmol/L, HDL: 1.14mmol/L,  LDL: 3.81mmol/L (31/05/2006).  Having recently commenced lipid 

lowering therapy, in the form of atorvastatin, it will be interesting to see this patient's results at follow up in 4 months 

time.


Diabetes Management:

Mr P's most recnet HbA1c (31/05/2006) was 6.5% which suggests good diabetic control and that he is following a 

diabetic diet.


Blood Pressure:

Tight control of blood pressure is part of the current management of diabetes (which no doubt you are aware) to 

minimise the macrovascular complications of this condition.  The Therapeutic Guidelines - Endocrinology suggest the 

target blood pressure for diabetic patients without proteinurea is 130/80mmHg.  It is noted Mr P's pressures prior 

to ramipril introduction were above target, but with therapy, now appear to have fallen into line with the 

recommendations.


Interactions - per MIMs Drug Alert 

No interactions 

. 

I hope this report will be of assistance in your overall management of this patient.  I look forward to your comments. 

Yours Sincerely, 

Sue Carson - HealthAssist(Qld) Accredited Pharmacist 
PO Box 3328, Hermit Park  QLD 4812 Ph: Ph: 0411 209 130 Fx: (07)4772 2396 Email: suecarson@healthassistqld.com 

You may have other information which may alter these recommendations 
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Medication Review Trial 

Dr. J 
Draper Street 
CAIRNS QLD 4870 

Dear Dr J 

RE: Home Medicines Review for Maxine R DOB: 05-Feb-1949 

Address:


Assessed on: 24-Jun-2006 Report Date 12-Jul-2006 Referral Date

: 

Your patient Mr s Maxine R has consented to being involved in a telepharmacy Home Medicines 
Review Trial. This involved a medication review being conducted via internet link with the report below 
being compiled as a result of the interview. I conducted the interview with your patient, Mrs Maxine 
R  via computer link on Saturday 24th June, 2006. 

A formal referral including pathology results and  Patient Health Summary owere not provided for this 
medication review.  However, Ms R who is 49 year old nurse, was able to  provide an accurate 
account of her extensive medical and medication history. 

Reason for Review: Currently taking 5 or more regular medications; On medication requiring therapeutic 
monitoring; 12 or more doses of medication per day; Medicaton Review Trial 

Current Conditions: Restless legs; Osteopenia; GORD; Hypothyroidism; Asthma; Hypertension; Osteoarthritis 

Past Conditions: Stroke/s; Sleep apnea; Deep vein thrombosis 

Allergies: Sulphonamide - swelling, hives 

Tobacco use: Stopped smoking 7 years ago. >20 pack year history 

Alcohol intake: Minimal - has not consumed alcohol in 2-3 months 

Caffeine 4-5 cans Pepsi Max per week 
consumption: 

Body Mass Index: Body Mass Index: 50.41 (Obese) 
Ideal Weight: 46.04 kg 
(using weight: 118kg, height: 153cm - per patient) 

Directions Comments Drug Regimen Indication (patient) Actual Use 

Frusemide 40mg mane "For pitting oedema in lower Takes on the days she isn't working - 
legs & hypertension" approximately 3 mornings per week 

Celecoxib 200 mg 200mg bd "For arthritis" Rates pain 6 out of 10 

Risedronate 35 mg 35mg every Sunday "For osteopenia" Confirmed correct administration - on 
an empty stomach with water. 

Salbutamol (Metered aerosol) "For asthma" 10 minutes after iuse "Seretide". 
2-3 puffs mane & Mrs R mentioned she need 
nocte & prn salbutamol if walking up hills - 

exercising. 
Correct inhaler technique 
demonstrated. 

Seretide 250/25mcg x 2 "For asthma" After salbutamol 
inhalations mane & Correct inhaler technique 
nocte demonstrated. 

Omeprazole 20 mg 40mg nocte "For reflux" Symptoms under control 

Warfarin Variable dosing per "For recurrent DVT" Been taking for 20 years.  Wears 
QML Medi Alert,  Non interchangability of 

brands discussed 

Thyroxine 150mcg mane "For thyroid" Been taking for 3 years 

You may have other information which may alter these recommendations 
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Perindopril 4mg 4mg mane "For blood pressure" Blood pressure remains high 

Ovestin Vaginal Cream 1 PV twice weekly Using since April, 2006 

Panadeine Forte 2 nocte "For pain reduction and 
sleep" 

More than 2 per day causes nausea 

Other Medications/Therapies 

Fish Oils 2000mg bd "For arthritis and to prevent 
dementia" 

Mother had dementia 

1000mg mane Glucosamine "For arthritis" 

Echinacea "Bio-Organics 
5000" mane 

"For sinus and prevent chest 
infection" 

Magnesium Plus 1 daily "For restless legs" 

Valerian "Blackmores 
Valerian Forte" 
1800mg nocte 

"For muscle spasm in back 
and legs" 

Mersyndol 1-2 prn Takes only 1-2 per month "For leg twitching" 

CPAP "For sleep apnoea" Using for over 3 years 

Telfast 1 daily prn "For allergy during cane 
flowering season" 

Notes 

Compliance 

Being a registered nurse Ms R,  has a good understanding of the indications of her medications.  She has 
taken warfarin for 20 years and is very aware of its potential for drug interactions and of the potentially serious side 
effects it carries. She is cautious with her diet and is cautious about any changes to her regimen. 
Having said that she does take a multitude of complementary medicines about which there is little documentation or 
studies into their potential to cause interactions with warfarin. 

Options 
Mrs R embraces her complementary medicines and feels their benefits outweigh the risks they may pose 
when taken with warfarin.  Undoubtedly regular INR monitoring will minimise any risk of serious bleeds. 
There is no quality assurance between batches of complementary medicines thus the content may vary from batch to 
batch. If Mrs R can be encouraged to take the same brand consistently the variations,  although still 
present, should be minimised. 

Doctor's Plan/ 
Feedback 

Long term omeprazole therapy 

The current Gastrointestinal Guidelines, and NPS suggest a "step down" approach to the treatment of GORD.  This 
involves initial regular administration of a proton pump inhibitor for a period of 4-8 weeks, with a gradual step down of 
treatment, if symptoms allow, to "when required" use.  (1) .Mrs Ris currently taking 40mg omeprazole 
nocte, but she could not recall how long she had been on this. 
There is also evidence emerging which suggests the long term use of proton pump inhibitors and in particular 
omeprazole, can cause a decrease in vitamin B12 absorption.(2) (3) 

Options 
If considered appropriate Mrs R dose of omeprazole could be reduced to "when required" .

As Mrs R is warfarinised and is on the gastro-irritants  celecoxib and risedronate,  regular use may be 

clinically  necessary, thus consideration could be given to measuring her serum B12 status.


Doctor's Plan/ 
Feedback 
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Weight 

Mrs R is classified as obese - BMI =50.  (weight 115kg, height 153cm - information provided by patient)  She 
acknowledges she does have a weight problem and mentioned she her exercise regimen involves walking but she 
requires her salbutamol when doing so. 
Undoubtedly weight reduction would have many health benefits for this patient .  It may improve her blood pressure 
and osteoarthritic pain . 

Non pharmacological intervention would obviously be the best option.  A robust attempt at exercise on a regular basis 
with moderate heart rate increase for 20 minutes three times per week is ideal.  Referral to a dietition and or a 
physiotherapist (with an interest in weight loss) or an exercise physiologist (if available) may be of benefit to Mrs 
R. 

Doctor's Plan/ 
Feedback 

Blood pressure 

Comment cannot be made as to the efficacy of Mrs Ruthenberg's antihypertensive therapy, as no BP results were 
provided for this medication review. 

Reference 

(1) National Prescribing Service News - Proton Pump Inhibitors #46, 2006 
(2)Aliment Pharmacol Ther 2005; 22 "Review Article: the long term use of proton pump inhibitors" 
(3)Australian Medicines Handbook 2005 - Omeprazole 

Interactions - per MIMs Drug Alert 

The interactions of significance involve warfarin. The significance of these interactions can be minimised with vigilent 
INR monitoring, especially if dosages of omeprazole, thyroxine, frusemide and magnesium 

. 

I hope this report will be of assistance in your overall management of this patient.

If you would like to discuss this medication review with me, my contact details are listed below.


Yours Sincerely, 

Sue Carson - HealthAssist(Qld) Accredited Pharmacist 
PO Box 3328, Hermit Park  QLD 4812 Ph: Ph: 0411 209 130 Fx: (07)4772 2396 Email: suecarson@healthassistqld.com 

You may have other information which may alter these recommendations 
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Medication Review Trial 

Dr. D 
Trinity Beach Medical Centre 
TRINITY BEACH QLD 4879 

Dear Dr D 

RE: Home Medicines Review for Heather T DOB: 07-Oct-1958 

Address:


Assessed on: 23-Jun-2006 Report Date 12-Jul-2006 Referral Date

: 

Your patient Mrs Heather T consented to being  involved in a telepharmacy Home Medicines Review 
Trial. This involved a medication review being conducted via internet link with the report below being 
compiled as a result of the interview. I conducted the interview with your patient,  via computer link on Friday 
23rd June, 2006. 
Due to the nature of this trial, this review was conducted without a referral, health summary or pathology 
results, but the patient was able to provide an accurate account of her medication history. 

Reason for Review: Currently taking 5 or more regular medications; Medicaton Review Trial 

Current Conditions: Fibromyalgia; GORD 

Past Conditions: Helicobacter pylori 

Allergies: Sulphonamide-> rash, unconsciousness. 

Tobacco use: 5 cigarettes per day 

Alcohol intake: Described her consumption as "social" but did not quantify. 

Caffeine 1 cup coffee per day 
consumption: 
Mobility/f alls risk: Mrs T mobilises with a walking stick.  She uses a 4 stick walking frame to get out of 

bed. 

Directions Comments Drug Regimen Indication (patient) Actual Use 

Esomeprazole 20 mg 20mg mane "To reduce stomach acid" Regular therapy after treatment with 
eradication therapy (confirmed by 
breath test) 

Kliovance 1 mg - 500 mcg 1 daily "For menopause" Commenced 1 year ago. Symptoms 
under control 

Kliogest 2 mg - 1 mg 1 daily "For menopause" Commenced 1 year ago. 
Menopausal symptoms under control 

Paracetamol 1000mg prn "For pain" Average of 4 tablets (2000mg) per da 

Amitriptyline 10 mg 10mg nocte "For muscle spasm" Causes drowsiness and helps sleep 

Testosterone 50mg IM per month Commenced 9 months ago 

Notes 

Compliance 

Mrs T has a good understanding of the indications for her medications and appears (from the interview) to be 

compliant with her prescribed regimen.

It was noted during the interview that Mrs T takes only 10mg amitriptyline nocte, however the pharmacy label 

on the dispensed box of amitriptyline carried the instructions of 20mg nocte.


Options 
Mrs T said she found 10mg nocte sufficient to give her a good night of rest and she did not feel she needed the 
2x10mg.  (Interaction #1 below) 
As an aside, The Therapeutic Guidelines recommends doses of amitriptyline up to 75mg nocte to improve sleep 

You may have other information which may alter these recommendations 
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function and pain control in patients with fibromyalgia, and this may be an option if Mrs T' pain from this

condition worsens.

At present she rates her average overall pain as 8 out of 10.


Doctor's Plan/ 
Feedback 

Fibromy algia - other therapies 

Searching the Web reveals fluoxetine is being used in the USA in the management of fibromyalgia.  The logic behind 
its use is similar to that used to justify its use in phantom limb pain, however there is no legitimate evidence that I 
could find supporting the use of this drug.  This is mentioned for your information, especially if more evidence-based 
information becomes available. 

Doctor's Plan/ 
Feedback 

Interactions - per MIMS Drug Alert 

#1. Oestrogens may attenuate the antidepressant effect of TCAs, but may also cause an increase in the adverse 
effects associated with tricyclic antidepressants. Oestrogens possibly inhibit the hepatic metabolism of TCAs. If an 
altered response to the antidepressant is observed, the dosage of either the oestrogen or the TCA should be 
decreased. 

. 

I hope this report will be of assistance in your overall management of this patient. 
If you would like to discuss this medication review my contact details are listed below. 

Yours Sincerely, 

Sue Carson - HealthAssist(Qld) Accredited Pharmacist 
PO Box 3328, Hermit Park  QLD 4812 Ph: Ph: 0411 209 130 Fx: (07)4772 2396 Email: suecarson@healthassistqld.com 

You may have other information which may alter these recommendations 
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Medication Review Trial 

Dr. A 
Clifton Beach Medical Centre 
CLIFTON BEACH QLD 4879 

Dear Dr A 

RE: Home Medicines Review for Jan W DOB: 09-Mar-1946 

Address:


Assessed on: 24-Jun-2006 Report Date 12-Jul-2006 Referral Date

: 

Thank you for being involved in the Telepharmacy Home Medicines Review Trial.  I conducted an interview 
with your patient, Mrs Jan W via computer link on Saturday, 24th June, 2006. 
The technology worked well , and I found Mrs W to be an energetic women who understands her 
medications,  and exercises for 20 minutes per day on three days per week.  She acknowledges she should 
stop smoking cigarettes and reduce her alcohol intake to improve her health, although is not actively 
participating in any programs to help her do this. 
I have listed a few comments regarding her medications below for your consideration. 

Reason for Review: Currently taking 5 or more regular medications; Medicaton Review Trial 

Current Conditions: Hypercholesterolaemia; Hypertension 

Allergies: Nil known 

Body Mass Index: Body Mass Index: 22.77 (Normal) 
Ideal Weight: 59.30 kg 
(using weight 64kg, height 165cm - per patient) 

Blood pressure: 10/03/2006 160/90 (sitting) 

Tobacco use: 20-30 cigarettes per day x 40 years. Currently smoking 

Alcohol intake: >40g EtOh per day (> 1/2 bottle red wine per day) 

Caffeine 1 x coffee per day 
consumption: 

Renal function: Estimated creatinine clearance based on serum creatinine: 95.mls/minute = Normal 
Using weight 63 kg , height 168kg and creatinine 0.05mmol/L = per Patient referral 

Drug Regimen Directions Actual Use Indication (patient) Comments 

Ralovera 5 mg	 5mg mane "Hormone Replacement' Taking for approximately 10 years 

Premarin 0.625 mg	 2x0.625mg 'Hormone Replacement" Taking for approximately 10 years 
(1.25mg) mane 

Nifedipine	 30mg (OROS)  "For high blood pressure" Taking for approximately 5 years 
mane 

Atorvastatin	 40mg mane "For high cholesterol" Taking for approximately 5 years 

Esomeprazole 40 mg 40mg nocte "For indigestion"	 Commenced 2 weeks ago - "life 
changing" 

Other Medications/Therapies 

Ibuprofen 200 mg	 200mg prn "For toothache or pain" 

Notes 

Compliance 

From the interview with Mrs W she appears to understand the indications for her medications and is compliant to 
her regimen. 

You may have other information which may alter these recommendations 

This report has been created using MediFlags software 
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Jan W- continued... 12-Jul-2006 Page 2 of 2 

Options 
No action required 

Doctor's Plan/ 
Feedback 

Hypertension 

The blood pressure result included with Mrs W Patient Health Summary from August, 2005 was elevated ->  
160/90mmHg. 

Options 
If this patient's blood pressure is elevated at subsequent consultations, additional antihypertensive therapy may be 
warranted. 
Options for consideration if additional antihypertensive therapy is thought to be clincially indicated would include  the 
introduction of a low dose of a  thiazide diuretic, or introduction of an ACE Inhibitor.  A member of the beta-blocker 
family could also be a candidate for therapy as no contraindications exist for their use in this patient. 

Doctor's Plan/ 
Feedback 

Calcium Channel blockers and reflux 

Dyspepsia is a reported adverse effect of nifedipine, with a reported incidence <1% but greater than 0.1% of patients 

treated. (1)

Mrs W reports significant reflux symptoms which have been alleviated with acid suppression therapy.


Options 
In the above recommendation, changes to this patient's antihypertensive therapy were discussed.  If indeed changes 
are clinically indicated, and if Mrs W reflux/dyspepsia is thought to  be related to her calcium channel therapy, it 
may be appropriate  to cease her nifedipine while introducing one of the agents listed .  The agents listed above are 
not associated with these gastrointestinal adverse effects. 
If reflux symptoms are then longer apparent, esomeprazole therapy could then be ceased, or used "prn". 

Doctor's Plan/ 
Feedback 

Reference 

(1) MIMS 2006 - "Adalat OROS" Product Information.  Adverse reactions 

. 

I hope this report is useful in your your management of this patient. 
If you wish to discuss any aspect of this report with me, my contact details are listed below. 

Yours Sincerely, 

Sue Carson - HealthAssist(Qld) Accredited Pharmacist 
PO Box 3328, Hermit Park  QLD 4812 Ph: Ph: 0411 209 130 Fx: (07)4772 2396 Email: suecarson@healthassistqld.com 

You may have other information which may alter these recommendations 

This report has been created using MediFlags software 
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Telepharmacy-Enabling Technology to Provide Quality 
Pharmacy Services in Rural and Remote Communities 

Michael B Kimber, Gregory M Peterson 

ABSTRACT rural allowances and support; 
The provision of qualitypharmacy services torural and remote improved Indigenous access to community 
communities is influenced by the National Strategy for the pharmacy services; 
Quality Use of Medicines. The implementation of this strategy dose administration aids for people at risk; 
is challenged by the shortage of pharmacists in rural areas. pilot programs to develop pharmacy's role in the care 
Australia compares unfavourably with both the UK and US in of asthma and diabetes: and 
this regard. The Fourth Community Pharmacy Agreement e-health initiatives. 
between the Commonwealth of Australia and the Pharmacy Other countries, stimulated by the World Health 
Guild commits the parties to 13 key objectives and makes Organization, are implementing national medicinal drug 
provision for fbnding initiatives for professional pharmacy policies to ensure that essential, affordable drugs of 
programs. Two of these programs are medication reviews and acceptable quality, safety and efficacy are available for 
e-health initiatives. Telepharmacy, as an enabling technology, their population. The Commonwealth of Australia 
represents a unique and innovative way to deliver quality established the Australian Pharmaceutical Advisory 
pharmacy services to rural areas. Telepharmacy operations are Council (APAC) and the Pharmaceutical Health and 
in place in other countries. In the US, two principal models are Rational Use of Medicines Committee (PHARM) in 199 1 
in -washington State and North Dakota, although other states in an effort to improve the use of medicines and further 
such as Texas, Nebraska and Alaska also have telepharmacy develop a national medicines policy. The activities of the 
models in dace. Studies in Australia have had mixed results and government, based on advice- from APAC and PHARM, - 
have not been as successful. However, there are some promising together with representative groups from all interested 
models that have been employed in telemedicine, including for parties in health care, resulted in the establishment of the 
the delivery of physiotherapy and other allied health services. National Prescribing Service in 1998 and the National 
It is of key importance to involve pharmacists in telepharmacy Medicines Policy in 2000.3 
services and a key initiative to be studied soon in Far North The National Medicines Policy is based on four 
Queensland will involve home medication reviews being central objectives within a framework of active and 
conducted via telepharmacy. respectful partnerships, taking into account elements of 
J Pharm Pract Res 2006; 36: 128-33. social and economic p01icy.~ These objectives are 

described as timely access to medicines, which meet 
PHARMACY SERVICES AND QUALITY USE OF appropriate standards of quality, safety and efficacy, at a 
MEDICINES cost that individuals and the community can afford and 
Australia's rural areas are characterised by small that embody QUM principles, while maintaining a 
communities and towns spread over vast distances. The responsible and viable medicines industry. 
people of these communities and those who travel The key focus of the National Strategy for Quality 
through them do not have ready access to quality 
pharmaceutical services that people living in urban areas 
take for granted. Quality pharmaceutical services have 
been described as: dispensing, supply and distribution 
of medicines; provision of knowledge and information 
about drugs, with the primary objective being the 
promotion and assurance of quality use of medicines 
(QUM); and provision of pharmaceutical care, which 
involves pharmacists responding to patients' drug-related 
needs to assist them achieve their desired health 
outcomes. ' 

The Fourth Community Pharmacy Agreement 
between the Commonwealth of Australia and the 
Pharmacy Guild, commits the parties to achieving 13 key 
object i~es.~ Of interest are the funding initiatives for 
professional pharmacy programs (including a Better 
Community Health program), which will provide: 

Use of Medicines is to ensure that medicines are used 
judiciously, appropriately, safely and efficaciously.' 
APAC, the coordinating body for the implementation of 
the QUM strategy, comprises interested parties 
representing the major partners identified in the National 
Medicines Policy. APAC's strategic plan is detailed under 
the four arms of the National Medicines P01icy.~ 

The progression and cascading of the National 
Medicines Policy and strategies down to the provision 
of quality pharmaceutical services is partly embedded in 
the Fourth Community Pharmacy Agreement.' 

, 
RURAL PHARMACY AND WORKFOR 
CHALLENGES 
Rural communities have always had difficulty re ruiting 4 health professionals. These difficulties are now. being 
compounded by a nationwide pharmacist shortage. The 

medication reviews; first of the recent workforce re~orts, Pharmacy Labour 
Force 1998, identified that the'number of 

Associate Professor Michael B Kimber, DipPharm, GradDipAdv Management, 
MPS, FAIM, School of Pharmacy and Molecular Sciences, James CookUniversity, per 100 000 population declined by 13.8% between 1990 
Townsville, Queensland Professor C F ~ ~ O W  M Peterson, BPharm(Hons), P ~ D ,  and 1996.' This compared unfavourably with the US 
MBA. F S ~ ,  FACP, Unit for Medication Outcomes Research and Education, and the UK, where increases in the number of  
Tasmanian School of Pharmacy, Hobart, Tasmania 
Address for correspondence: Michael Kimber, School of Pharmacy and 

pharmacists per 100 000 population were recorded for 
Molecular Sciences. James Cook Universitv. Townsville Old 4811. Australia the Same period. Australia was in the lower third 
E-mail: Micbael.Kimberl@jcu.edu.au countries surveyed in the number of pharmacists per 
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100 000 population and this did not take into account 
Australia's vast geographical area. 

A study by the Department of Employment and 
Workplace Relations in December 2002, found that there 
were national shortages of community and hospital 
pharmacists in all states and terr i t~r ies.~ There were 
severe shortages of hospital pharmacists in New South 
Wales and acute shortages of community pharmacists 
in Queensland's regional areas. This indicated that the 
position had become more acute since the study by the 
Department of Employment and Workplace Relations and 
Small Business in December 1999, which found that there 
were national shortages of community and hospital 
pharmacists in all states except NSW.I0 

A study by Health Care Intelligence Pty Ltd (HCI) in 
1999, reported that the market for hospital pharmacists 
may be nearly balanced by 2010, but there may be a 
shortage of community pharmacists." The pharmacy 
workforce study (2001), 'A demand model for hospital 
pharmacists', by O ' L e q  et al. reported that three of the 
main drivers for the demand for hospital pharmacists 
are: the National Medicines Policy, implementation of 
the APAC guidelines which follow on from the National 
Medicines Policy; increased patient safety; and the 
introduction of Pharmaceutical Benefits Scheme 
dispensing in public  hospital^.'^ These drivers were the 
reason for the HCI 1999 report coming to a set of different 

product. The Pharmacy Guild claims that the Quality Care 
Pharmacy Program will result in all dispensing and supply 
of scheduled products being services. The provision of 
medication management reviews by pharmacists is the 
first example of this.I4 It is envisaged that there will be 
many more such services provided which relate to the 
management of specific chronic illnesses or ongoing 
conditions, such as diabetes and asthma, as identified in 
the Fourth Community Pharmacy Agreement. 

It will be difficult to introduce these professional 
activities into rural and remote Australia, given the 
shortage of pharmacists. Indeed, the shortage in these 
areas has often resulted in the role of providing pharmacy 
services to rural and remote communities being shifted 
to doctors, nurses, aboriginal and other healthcare 
 worker^.'^ 

TELEPHARMACY 
The US Health Resources and Services Administration 
has defined telepharmacy as the use of electronic 
information and communication technology to provide 
and support comprehensive pharmacy services when 
distance separates the participants.16 Telepharmacy 
represents a unique and innovative way to deliver 
pharmacy services to rural areas incorporating all the 
safe practices offered by the traditional mode of delivery. 
Potential benefits to the rural communities include 

workforce conclusions to the o'L~& report. restoring access to health care, pharmacy services and 
The O'Leary report estimated that approximately 3 10 pharmacists, and improving the chances of recruiting or 

qualified pharmacists were required immediately to fill retaining pharmacists in rural communities, as well as 
positions currently vacant in hospitals across Australia. providing new clinical training sites for pharmacy 
An additional 395 to 515 hospital pharmacists were students for teaching them how to deliver pharmacy 
required in the period 2001-2006, and an additional 715 services to rural communities in a unique way.I7 
to 1330 hospital pharmacists will be required in the period 
2006-2010. This equates to at least 860 additional TelepharmacyModels 
qualified pharmacists.  here are a number of telepharmacy initiatives in full 

Parts of the O'Leary report were incorporated into operation in the US, using a variety of models (Table 1). 
the updated HCI pharmacy workforce report, 'A study In North Dakota, the telephamacy sites are full-service 
of the demand and supply of pharmacists, 200&2010'.13 pharmacies that have complete drug inventories 
This report identified workforce requirements for both including over-the-counter and prescription drugs, health 
community and hospital pharmacists. In Appendix 5 of and beauty aids, as well as other general merchandise." 
this report, the Pharmacy Guild detailed a vision The telepharmacy sites provide the same services as 
statement for the future, where it is envisaged that the traditional pharmacies including filling prescriptions and 
role of the pharmacist would become increasingly performing both medication reviews and patient 
focused on providing service, rather than just supply of counselling. The telepharmacy sites satisfy North 

Table 1. Examples of rural dispensing models 

US rural telepharmacy model examples 

Dispensing stages Washington State North Dakota Australian rural clinic model 

Prescription Electronically sent to pharmacist 
from rural clinic by technician 

Prescription entry and Pharmacist enters details into 
verification dispensary system from electronic 

copy or prescription 

Dispensing process Technician activates automatic 
dispensing system to dispense 
prescription 

Dispensing verification Product bar code read and 
dispensed product verified by 
pharmacist via video link 

Patient counselling Patient counselling conducted by 
pharmacist via video link (as 
required) 

Prescription from rural pharmacy Prescription read by nursehealth 
viewed by pharmacist via document care worker and stored locally 
camera or telefax 

Technician enters details into Nursehealthcare worker enters 
dispensary system and pharmacist details into dispensary system or 
verifies entry via dispensq system completes manual record 

Technician prepares prescription for Nursehealthcare worker dispenses 
dispensing by pharmacist under prescription 
pharmacist's supervision via video link 

Dispensed product is verified by Prescriber verifies dispensed 
pharmacist via document camera product (various procedures) 

Patient counselling conducted by Patient counselling conducted by 
pharmacist via video link (as required) pharmacist via telephone or by 

prescriberlnursehealthcare worker 
(as reauired) 
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Dakota Board of Pharmacy regulations for pharmacy 
practice in the state. The processes used for filling a 
prescription at the remote sites are the same as traditional 
pharmacy services except that the pharmacist, technician, 
and patient are not present at the same site. Telepharmacy 
uses state-of-the-art technology allowing a licensed 
pharmacist at a central location to supervise a pharmacy 
technician in the dispensing of pharmaceuticals at a remote 
site through audio and video computer links (Figure 1). 

Pharmacies are allowed to use pharmacy technicians 
to assist in the process of filling prescriptions as long as 
they are directly supervised by a licensed pharmacist. 
North Dakota pharmacists felt there was no reason that 
this supervision could not occur at a distance using 
modern technology links. They took action on this 
premise, resulting in North Dakota being one of the first 
US states to pass administrative rules that allow 
pharmacies to operate in certain remote areas without 
requiring a pharmacist to be present. The North Dakota 
State Board of Pharmacy has established 'Telepharmacy 
Rules' to define guidelines for practitioners on how 
telephannacy can be safely practised.I8 In this model, a 
patient takes their prescription to the remote pharmacy 
site and gives it to the registered pharmacy technician, 
who prepares the prescription for dispensing by the 
pharmacist. The pharmacist reviews the patient's 
medication profile for drug interactions and other potential 
problems before examining digital pictures of the 
completed prescription for accuracy via video 
conferencing equipment. Once the pharmacist has 

approved the prepared prescription, the pharmacy 
technician brings the patient to a private consultation 
room for counselling by the pharmacist on the proper 
use of their medication. Patient education counselling is 
required by the North Dakota Board of Pharmacy for all 
patients receiving telepharmacy services and also takes 
place via video conferencing. Patient confidentiality is 
assured throughout the processing of their prescription. 
The pharmacist is ultimately responsible for proper 
preparing and dispensing of medications. 

Washington State has a rule allowing remote 
dispensing devices.I9 In this model the remote medication 
dispensing and patient-education process involves 
several steps. From the remote clinics the prescription is 
electronically transmitted to the base pharmacy. The 
pharmacist at the base site processes the prescription 
and, once satisfied with the data, transmits an electronic 
command to the remote site, readying the remote 
automatic dispensing (ADDS) machine to release the 
specific medication and print the label. An authorised 
person at the remote site logs into the system and then 
instructs the ADDS machine to dispense the medication 
and scan the bar code. The package bar code is verified 
and a label is printed. The label's bar code is also scanned 
and the label is attached to the package. Visual 
verification of the medication and label and counselling 
of the patient is accomplished via a two-way video 
conferencing system. The pharmacy technician escorts 
the patient to the counselling room containing the 
communication equipment. At remote sites, where 

pharmacyviewedby 
pharmacist via document 

Technicianve~ities 
pnscliption has all 

Technician enters Phamurcist velifies Pharmacist petforms 
pnscziption details prescription entzy drug utilisation 
into the w e w i n g  into the dqensing 

sptem 

Technician seats Pharmacist performs Technician selects 
patient in consultation f d  prescription check pmduct andprepruas 

via document camera p~scliption for dupespewing 

Techuician connects the Technician pkces ffled 
patient withthe pharmacist prescription on table in fmnt 

viavideo-link 

Pharmacist performs 
patient cowelliagvia 
video-link; this is when 

Figure 1. Protocol for processing new prescriptions at a remote telepharmacy site (North Dakota Telepharmacy Project) 
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physicians or nurse practitioners dispense the 
medication, label verification and counselling are 
performed locally by that individual or via the two-way 
video conferencing system by the pharmacist. In these 
situations, the decision to have the pharmacist counsel 
the patient is generally at the discretion of the physicians 
or nurse practitioners.I9 

Nebraska has a dispensing model that delegates 
prescription processing to non-pharmacist health 
p r o f e s s i ~ n a l s . ~ ~  Arizona has approved off-site 
verification of prescriptions, and in other states, such as 
Minnesota and Iowa, telepharmacy requests are 
approved on a case-by-case basis." Texas Tech 
University Health Sciences Center is conducting a 
telephannacy pilot program providing pharmacy services 
to the western portion of the state.21 Alaska is conducting 
a demonstration project that uses remote drug 
dispensing machines to provide medications to patients 
in nine rural areas and helps healthcare workers better 
track inventory. Participating rural clinics fax 
prescriptions to the Alaska Native Medical Center in 
Anchorage, where a pharmacist sends a command via 
computer to secure drug dispensing machines at the 
clinics. The system uses bar codes to track which drugs 
are dispensed, allowing the Alaska Native Medical 
Center to monitor who takes what drug and when. The 
bar coding technology is also claimed to reduce the 
chance of prescription errors and drug interactions. Each 
dispensing machine's contents differ.22 

Telepharmacy in Australia 
There have been several studies conducted in Australia. 
An evaluation was undertaken in 2002 to assess the 
effectiveness of a pilot video phone service in Victoria 
between a private pharmacy practice in Baimsdale and a 
registered pharmacy depot in Omeo. This pilot project 
was undertaken by the Pharmaceutical Society of Australia 
with the assistance of the Monash University School of 
Rural Health, from a grant provided by the Victorian 
Department of Human  service^.^' The overall finding of 
the evaluation was that the project was successful in 
demonstrating that pharmacy advice and consultations 
can be delivered effectively by video phone. 

A second study where video phones were again used 
as a communication tool, carried out by Nissen and Tett 
in Queensland, was less successful. Significant technical 
and logistical difficulties were encountered. However, 
pharmacists and other health professionals taking part 
in the study all felt that telepharmacy had a potential role 
in activities such as case conferencing, patient 
counselling, support for new graduates working in rural 
locations, providing recommendations on over-the- 
counter medication and distance dispensing.I5 

These conclusions were further confirmed by a 
survey of pharmacists on telepharmacy conducted by 
Wai Yan Lee in 2005.24 The community pharmacists 
servicing rural and remote areas around Australia were 
generally in favour of using telepharmacy to improve 
the delivery of health care, patient counselling, 
medication reviews and allowing pharmacies to function 
as hub sites to service surrounding outlying 
communities without access to physical pharmacies. 
Most of the respondents openly expressed their views 
about telepharmacy and were obviously enthusiastic 
about the prospect of providing pharmaceutical care to 
remote localities from a distance. 

The majority of remote community pharmacists who 
responded to the survey and who were providing health 
services to surrounding remote areas without access to 
physical pharmacies strongly supported the potential of 
telepharmacy to improve healthcare delivery to these 
remote areas. Pharmacists who were not servicing 
outlying areas, compared to those who were providing 
health services to remote zones, were unsure if 
telepharmacy could improve provision of health services 
in rural and remote areas. Rural community pharmacists 
who had been servicing neighbouring remote 
communities agreed that telepharmacy would be able to 
provide pharmaceutical services to remote areas more 
effectively and efficiently. Despite positive support 
expressed in the survey on telepharmacy, many 
respondents were conservative towards the system and 
either preferred to use existing systems to deliver 
healthcare services or would only consider using 
telepharmacy if certain issues were handled prior to 
implementation of the system. 

Legitimate issues and concerns were presented about 
this new approach to pharmacy practice. These included 
the need for regulations and legislation, technology 
limitations and the costs of implementing and maintaining 
the system. Other concerns were the time taken for a 
telepharmacy event, location issues and education and 
training for pharmacists and other personnel taking part 
in telepharmacy activities. 

These concerns are not unique to telepharmacy as 
other professions, such as physiotherapy, have raised 
similar concerns. However, there have also been some 
considerable successes, for example a prospective 
randomised controlled trial conducted in Queensland 
to assess the treatment efficacy of a physiotherapy 
telemedicine system.2s The study investigated the 
rehabilitation of 65 subjects who had undergone total 
knee replacement surgery. Participants were randomised 
to either a traditional face-to-face therapy group or a 
telemedicine rehabilitation group for treatment over six 
weeks. The results demonstrated that the rehabilitation 
outcomes produced via the telemedicine system were 
similar to those achieved in the traditional manner. The 
telemedicine therapy was found to produce greater 
improvements in a number of functional outcome 
measurements and a high level of satisfaction was 
expressed by participants who received this treatment. 

IMPORTANCE OFPHARMACIST INVOLVEMENT 
In Lee's 2005 survey, about 50% of pharmacists currently 
servicing rural and remote communities indicated that 
they were interested in using telepharmacy to conduct 
home medication reviews (HMRs).~~ Since HMRs are a 
key priority in the Fourth Community Pharmacy 
Agreement, this has the potential to provide a significant 
and important service to rural and remote communities, 
which would normally require such reviews to be 
conducted by visiting pharmacists (Figure 2). 
Accordingly, a trial will be conducted in Far North 
Queensland in mid-2006 to evaluate the use of 
telepharmacy in conducting HMRs. 

Whatever model is implemented it is important that 
it includes and retains the active role of the pharmacist 
in the delivery of pharmacy services to achieve the 
highest quality of care and for the protection, safety, 
and welfare of the public in the use of pharmaceuticals.'7 
Pharmacist involvement is essential for patient 
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Figure 2. Possible telepharmacy applications: medication reviews via video-link 

counselling and medication reviews. Exclusion of the 
pharmacist could potentially increase risks to patients, 
leading to a higher incidence of medication errors, adverse 
events, excessive drug costs, and treatment failure. 
Examples of models that often exclude pharmacists, 
particularly in providing patient counselling, include 
Internet pharmacies and models that delegate the 
pharmacist's duties to other health professionals such 
as nurses. Such models are commonly found in rural and 
remote Australia at present. 

An analysis of PhARIA data shows that there are 
more than 2000 clinics and medical centres in Australia 
currently supplying medicines without the involvement 
of a pharmac i~ t .~~ The shortage of pharmacists in rural 
and remote areas has often resulted in the role of 
providing pharmacy services being shifted to doctors, 
nurses, aboriginal and other healthcare workers. This has 
potentially created a system that does not meet the 
National Medicines Policy in the provision of quality 
pharmaceutical services to all Australians. Telepharmacy 
has the potential to address this deficiency. The pharmacy 
profession should become actively involved in trials of 
telepharmacy in rural Australia. 

Competing interests: None declared. 
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CAN REMOTELY SITUATED DISPENSING AND COUNSELLING UNITS, CONTROLLED BY A 
PHARMACIST SITUATED IN A CALL CEN TRE, PROVIDE QUALITY PHARMACEUTICAL SERVICES 
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# Mirr ijini Pharmacy, Darwin, NT. Conta ct: E-MAIL: mi chael.kimber@jcu.edu.au 

Australia’s northern areas are characterised by small 
communities and towns spread over vast distances. 
The people of these communities and those who 
travel through these communities do not have ready 
access to quality pharmaceutical services that 
people living in cities and towns take for granted. 
The purpose of this paper is to present a potential 
solution using automation and technology. 

POTENTIAL MODELS 

SCENARIO STUDIES and TRIALSINTRODUCTION 

BACKGROUNDBACKGROUND

A prototype of a remotely operated pharmaceutical 
product Dispensing, Counselling and Training 
(DCT) unit has been manufactured as a proof of 
concept, and dispenses a small range of pre 
packaged pharmaceuticals. The unit is operated 
by a pharmacist situated in a remote call centre 
situation using telecommunications. 
The unit also incorporates video conferencing 
facilities for patient counselling and for the delivery 
of online or computer based training when not 
required for dispensing purposes. 

Australia is well situated to adopt the automated 
dispensing machine: 

The Pharmaceutical Benefits Scheme (PBS) purchases 
approximately 90% of prescriptions dispensed in 
community pharmacy in Australia.1 

PBS dispensing is being adopted in the hospital system.2 

A standardised payment system already exists for reimbursing 
pharmacists for prescriptions dispensed.3 In some 
instances, no co-payment is required if the patient lives in a 
rural or remote area and is eligible under Section 100 
provisions.4 

Pharmaceuticals are dispensed under the PBS in standard 
original packs supplied by manufacturers, with no additional 
processing required, other than the attachment of a label, 
thus providing the standardisation necessary for 
automation. 

Many medical practitioners have already changed to 
computerised systems that produce printed prescriptions, 
mainly in response to the Commonwealth Government’s 
Practice Incentive Program (PIP).5 

The potential for Call Centre Pharmacy will be 
investigated in the following two rural centres: 

Stage 1 
Northern Territ ory 

Stage 2 
Western Q ueensland 

There are a number of model variations, from 
partial automation with trained dispensing 
technicians using dispensing computers; the 
addition of quality control devices such as cameras 
and bar code readers, to full dispensing 
automation under the control of a remotely situated 
pharmacist. 

The following scenario is presented as an example 
of the way technology can be used to improve and 
enhance the delivery of pharmaceutical services to 
rural populations: 

A Rural Clinic has a Pharmacy, under the control of 
a nurse or indigenous health worker. The Rural 
Clinic is visited once a week by a medical 
practitioner/RFDS and by a pharmacist as required. 
It is proposed that rural pharmaceutical services 
could be enhanced by installing automation in Rural 
Clinics, operated remotely by pharmacists situated 
at a call centre. 

In full automation mode, the call centre pharmacist 
remotely dispenses the product to the health care 
worker or patient at the Rural Clinic and provides 
counselling to the patient, or information to the 
healthcare worker, by video conferencing. 

REFERENCES 
1. Pharmaceutical Benefits Scheme. Medicare Fact Sheet (10), The 

Pharmaceutical Benefits Scheme (PBS). New Doctor 2001 (75). 
2. HealthCare Intelligence Pty Ltd. A Study of Demand and Supply of 

Pharmacists, 2000-2010. Canberra: National Pharmacy Workforce Reference 
Group (NPWRG); 2003 18/2/2003. 

3. HIC. About the Pharmaceutical Benefits Scheme (PBS). In HIC; 2002. 
4. Pharmaceutical Benefits Scheme. Special supply Arrangements under the 

PBS. In Pharmaceutical Benefits Scheme; 2003. 
5. Cook A, Schattner P, Pleteshner C. The experiences of one divisional group 

of GPs in introducing computers into clinical practice. Aust Fam Physician 
1999;28(9):971-5. 
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Remote areas of Australia have many communities 
that do not have ready access to pharmacies. This 
program is aimed at resolving the issues of access to 
pharmacists and the supply of medicines to patients 
in remote communities. A multi-centre trial will be 
conducted in Australia in late 2004 on the island 
State of Tasmania’s remote western coast. The 
purpose of this poster is to present potential 
solutions using Telepharmacy. 

SCENARIO STUDIESINTRODUCTION 

BACKGROUNDBACKGROUND

Because of the absence of pharmacies and 
pharmacists in rural and remote areas, there is 
often inadequate access to prescription 
counselling services to provide appropriate 
medication advice. 

In some cases, mail order of prescriptions has 
provided the vehicle for the supply of medications 
for remote communities, but this suffers from the 
problem of immediacy, since it is illegal for the 
internet or mail order pharmacy to dispense a 
prescription without the original prescription. 
Patients must therefore first send the original 
prescription to the mail-order or internet pharmacy 
before it may be dispensed. Telephone counselling 
is theoretically available to the patient on receipt of 
the medicine, but there is little evidence that such 
counselling is taking place. 

PROJECT GOALSPROJECT GOALS

1. Develop a product that allows pharmacists and patients at 
geographically disparate locations to communicate via a live 
video feed, and dispense medications without the need for face 
to face contact. 

2. Develop the technology to a point where the interaction between 
pharmacist and the remote patient is seamless. 

3. Deliver training from the James Cook University School of 
Pharmacy, Launceston General Hospital and the University of 
Tasmania to remote and rural locations. 

4. Evaluate the effectiveness of broadband in delivering pharmacy 
services to remote communities. 

5. Evaluate the impact on the workflow of pharmacists dispensing to 
patients at a remote location. 

The two stages of the project are described in the 
following flow charts: 

Stage 1 
Remote dispensi ng w ith assistant 

Stage 2 
Medication revie ws via video conferencing. 

Conferences are r ecorded and made available 
from a secure w ebsite. 

Initially the trial will consist of local supply of medicines in the 
remote communities by dispensing assistants, under the video 
link supervision of a pharmacist. Dispensing automation will be 
investigated for later trials. Dispensing software will be developed 
to enable the pharmacist to check the data entries, with additional 
quality control procedures such as bar code reading and digital 
images of the labelled pack being attached to the dispensing 
record. The pharmacist will then authorise the supply of the 
product at the remote location. 
Patient information will be provided by video link by the 
pharmacist. A patient approval and privacy protocol has been 
developed to enable recording of the counselling conference. 
This recording will then be made available for the patient to view 
later via a secure Internet site. This will be especially valuable for 
elderly or infirm patients, since the later viewing of the conference 
can be in the presence of a carer or health professional. 

In Stage 2, patient medication reviews will be conducted via 
video conferencing with the help of the remote clinic staff. These 
reviews will also be recorded and made available for viewing 
from a secure internet site. 

For the purposes of the trial, the project team has 
identified Queenstown on Tasmania’s West Coast 
as the trial site. Queenstown will be the key 
pharmacy in the region, servicing towns such as 
Strahan (pop. 802), Rosebery (pop.1493) and 
Zeehan (pop. 938) via the remote dispensing 
technology. In addition, training and support will be 
delivered from James Cook University, in co-
operation with the University of Tasmania and 
Launceston General Hospital, to pharmacists at the 
Queenstown Pharmacy, and staff at Strahan, 
Zeehan and Rosebery rural clinics. 

Software employed will be a modified version of the 
REX dispensing system (Phoenix Corporation). 

Video Kiosks and broadband services will be 
supplied by Telstra Corporation. 
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The Trans Tasman therapeutic products agency 
project proposes the establishment of a joint agency 
for New Zealand and Australia to regulate 
therapeutic products (medicines, medical devices 
and complementary medicines/dietary supplements 
that have therapeutic uses) in both countries. 
In order to assure the safety and efficacy of 
medicines, ingredients and the finished product must 
be manufactured to an internationally acceptable 
quality standard. 

In early 2005 the Therapeutic Products Interim 
Ministerial Council established the Joint Interim 
Expert Advisory Committee on Standards(JIEACS), 
comprising experts from both Australian and New 
Zealand, to develop and make recommendations on 
standards for the new Agency. The JIEACS met on 7 
June 2005 and was briefed on the current situation 
relating to standards for therapeutic products in 
Australia and New Zealand. 

The Committee developed a workplan that directed 
detailed consideration of the default pharmacopoeial 
standard(s) for the Agency to a specialist 
subcommittee. The Pharmacopoeial Standards 
Subcommittee met on 11 July 2005. 

A consultation document on pharmacopoeial 
standards was released for public comment in early 
September 2005. Consultation closed on the 14th 
October 2005. 

MOVING TOWARDS A NEW AGENCY OPTIONSINTRODUCTION 

CURRENT SITUATIONCURRENT SITUATION

The current situations in Australia and New Zealand 
differ in some respects for various types of 
medicines. In Australia, there is one default 
standard, the British Pharmacopoeia (BP). This 
publication includes all of the requirements of the 
European Pharmacopoeia (EP). In New Zealand, 
there is no specifically mandated standard (except 
for eye products). 

The consultation paper presented Options for 
consideration, together with some of the Issues 
which have been considered in devising the 
Options. 

The two options proposed in the discussion paper are 
described in the following flow charts: 

Discussion 
�‰A single pharmacopoeial default standard is unequivocal 
�‰Specifying more than one acceptable standard offers flexibility 
�‰ Products that meet different quality standards may appear 

similar to the user 
�‰multiple default standards could broaden the range of 

medicines available and facilitate the introduction of new 
medicines 

�‰Pharmacopoeias may differ in their requirements for the content 
of active ingredient 

�‰Differences between pharmacopoeial requirements can be 
significant for biological products 

�‰Adopting more than one pharmacopoeia as default standards 
means that the general tests and interpretations of the different 
pharmacopoeias are also adopted. 

�‰Although harmonisation of the EP, BP, USP-NF and Japanese 
Pharmacopoeia is progressing, there remain a significant 
number of differences in general tests and monographs as well 
as in specific monographs 

For prescription and over-the-counter (OTC) 
medicines, both Medsafe (New Zealand) and the 
Australian Therapeutic Goods Agency (TGA) 
currently conduct a detailed pre-market review. 

Australian legisla tion 

Australian legislation requires compliance to be 
assessed against the BP and national standards 
(TGOs). 

New Zealand situation 

In New Zealand the EP, BP, and the United States 
Pharmacopoeia – National Formulary (USP-NF) 
may be used for compliance. 

Prescription and Over the Counter (OTC) 
medicines 

Under the proposed Rules of the new Agency, 
prescription and OTC (termed Class II) medicines 
will continue to be subject to pre-market review. 

Vitamin and her bal pr oducts 

Most vitamin and herbal products in New Zealand 
are not regulated as medicines and are subject to 
dietary supplement regulations administered by the 
New Zealand Food Safety Authority, whilst in 
Australia, most vitamin and herbal products are 
regulated as lower risk medicines by the TGA and 
are required to comply with TGOs and the BP. 

It has been agreed that the new Agency will 
regulate complementary medicines, such as those 
currently regulated as dietary supplements in New 
Zealand and as listed medicines in Australia. These 
medicines will be termed Class I medicines. 

Pharmacopoeial Options 

There are two primary options presented for 
pharmacopoeial standards: 

OPTION 1 – A single pharmacopoeia as the 
standard – three alternatives are provided under this 
option. 

OPTION 2 – Multiple pharmacopoeias as the 
standards – five alternatives are provided under this 
option. 

REFERENCES 

www.tgamedsafe.org/consult/pharmacopoeia.htm 

Option 1 
A single pharm acopoeia as the standar d 

The British P harmacop oeia 

The United S tates Pharmacopo eia-Nat ional Formulary 

The European P harmacopo eia 

Option 2 
Multiple pharm acopoeias as the standar ds 

or 

or 

or 

or 

or 

or 

Trans Tasman 
Therapeutic P roducts 

Agency Project 

The British P harmacop oeia and the 
United States Pharmacopoei a-National Formulary 

as equa lly  acceptab le standards 

The British P harmacop oeia as the standar d, 
and w here there is no appl icable BP monogr aph 

then the USP-NF is t o be used 

The United S tates Pharmacopo eia-NF as the standard, 
and w here there is no appl icable USP-NF monogr aph 

then the BP is t o be used 

The European P harmacopo eia as the  standar d, 
and w here there is no appl icable EP monogr aph 
then  either the BP or the USP-NF may be used 

The European P harmacopo eia as the  standar d, 
and w here there is no appl icable EP monogr aph then 

the BP or the USP-NF or 
anot her national pharmacopo eia may be used 
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Appendix E – Interviews, West Coast Tasmania field visit, June 2004   

Michael Kimber 

Remote Dispensing Project (names of interviewees have been edited) 

Mayor West Coast Council 

The Mayor summarised issues raised in the Queenstown and Strahan health services review 
relating to the problems the community has with the provision of pharmaceutical services. 
There has been a "turf war" between Queenstown Medical Union pharmacy (QUMP) and the 
Strahan Nursing Centre (SNC) in connection with the supply of dispensed medicines to 
people in the Strahan community. 

The previous system was that prescriptions were collated at the SNC and sent to QUMP by 
bus for dispensing. The dispensed medicines were then sent back the following day for 
collection from the SNC. 

This system was changed a few years ago because of the work load that this was claimed to 
generate at the SNC. (See Note 1). 

The current system is that there is a collection box at the supermarket in an area set aside as a 
medicine depot. The prescriptions are sent to QUMP and returned to the supermarket for 
collection. The supermarket collects the money owing and remits this to QUMP, in return for 
a commission. No advice is provided by the supermarket personnel and if there is a problem, 
the patient must sort this out directly with the pharmacy. 

The other issue is that the SNC is only open Monday to Friday and on weekends and holidays 
the community must make their own arrangements in the event of illness (see Note 2). The 
supermarket only has a small range of OTC's available and the community operated a 
medicine swop arrangement amongst themselves (see Note 3).  

Some members of the community are so dissatisfied with the poor pharmacy service that they 
obtain their medicines from other towns such as Burnie. 

Patient confidentiality has been a problem at the SNC, but this is being addressed in the 
current reconstruction of the SNC. 

The community believed that the best solution to the problem would be the establishment of a 
pharmacy in Strahan. 

There are also problems with medicine supplies in Queenstown on weekends and holidays. 
The supermarket was not permitted to carry Schedule 2 items because a pharmacy was 
situated in the town, although the pharmacy was closed on weekends and holidays. 

Nurse - SNC 

A medical practitioner is present at SNC 15 hours a week. 

Dr Y (a retired surgeon) - 12 hours a week, over 4 days. 

Dr M (normally based in Queenstown) - 3 hours a week. Medicines and other supplies for the 

SNC are obtained from Burnie Hospital. 


The system for the supply of prescriptions was changed because some members of the public 

turned up late in the evening to collect them (see Note 1). In addition, with only one nurse on 




duty, the collection of money for the prescriptions was an issue. SNC has a video 
conferencing unit that is used for education and staff meetings. The proposal that a Video 
Kiosk unit be installed for professional medicine advice or patient counselling was received 
without much enthusiasm. 

The proposal that remote dispensing take place under the control of a pharmacist was rejected 
out of hand because of lack of personnel. 

A relatively large number of prescriptions are written for dispensing in Queenstown; 40 - 80 
per week, 300 per month. (see Note 4). 

There were also difficulties with the supply of dispensed prescriptions and out-of-stock 
situations were not reported back to the SNC, causing some problems when patients 
complained directly to the SNC staff. 

Pharmacist - Queenstown Medical Union 

The pharmacy in the Queenstown Medical Union building is only open from 9 am to 5.30 pm 
Monday to Friday, and closed for an hour for lunch. 

Prescriptions are collected in the box at the Strahan supermarket - only two people are 
allowed access to the box. Prescriptions are received after lunch, dispensed and returned the 
following day. The prescriptions from Strahan are a significant proportion of the pharmacy's 
workload. Urgent prescriptions are faxed from SNC, dispensed and sent by bus ASAP. There 
are out-of-stock problems with Sigma. 

Any counselling requirements are handled by telephone; however, there seemed little call for 
this service. 

The proposal that a Video Kiosk unit be installed for professional medicine advice or patient 
counselling was received with a little more enthusiasm than the SNC response.  

The proposal that remote dispensing take place at SNC, under the control of the QUMP 
pharmacist was rejected out of hand because the pharmacist did not believe that she could 
exercise the necessary control. (See Note 5). 

The proposal to trial medication reviews using the VideoLink and a consultant pharmacist, 
situated remotely, was received with more cautious enthusiasm. 

The pharmacist was not aware of the community concerns about the lack of pharmaceutical 
services in Strahan, nor of the range of products stocked by the Strahan supermarket. 

No issues had been raised with the pharmacist and Linda stated that she believed the 
dispensing situation in Strahan to be entirely reasonable and satisfactory. See Note 6. The 
pharmacist also said that the people in Queenstown were happy with the pharmacy hours and 
organised themselves accordingly. The pharmacist appears to be unaware of the concerns 
raised by the Mayor about the lack of availability of medicines in Queenstown on weekends 
and holidays, as identified in the Health Needs Assessment report. 

Chairman - Queenstown Medical Union. 

The Chairman described the forthcoming changes in reporting as a result of the Health Needs 
Assessment. See also Note 1. 



Director  of Nursing (DON) - West Coast District Hospital, Queenstown. 

The DON stated that she believed that the best solution would be a pharmacy in Strahan. She 
also stated that the impression given is that the local population in Strahan expected a 24 hr/ 7 
day a week service and had abused the medical services in the past. See Note 1. The hospital 
has a video conferencing unit that was used for staff meetings and training. 

Manager - Zeehan Medical Union 

The Zeehan Medical Centre operates a dispensing service under the auspices of a licensed 
dispensing doctor. The current doctor is leaving at the end of the month and a new doctor has 
been appointed who will take up the dispensing doctor license. The manager holds the license 
jointly with the doctor. The Pharmacy Board inspects the premises on an annual basis. The 
dispensary is small, with a reasonable stock, which is obtained mainly from Sigma in 
Launceston, and sometimes from Fauldings. Sigma Launceston has significantly better 
service that Sigma Hobart. 

Approximately 10 Dossett boxes are prepared a week and it is planned to change over to 
Webster packs shortly. 

Approximately 1000 prescriptions are filled per month. The dispensing fees and profit support 
the wages of one person and the dispensing service is self-supporting. 

Whilst supportive of the Video Kiosk proposal, the manager thought that the unit may be 
better utilised at the Community Health Centre, because there are no video conferencing 
facilities available in Zeehan. 

The manager stated that there is no need for a pharmacist supervised remote dispensing 
system in the Zeehan situation, except if the doctor was absent or left, in which case the 
Strahan type arrangement may have to be used. The remote dispensing proposal may be may 
be suitable as a backup for this eventuality. 

The manager stated that there is a significant need for an accredited pharmacy course for 
dispensing assistants working in dispensing doctor situations. 

The Health Needs Assessment will result in the nurses at the Zeehan Medical Union 
transferring to the DHHS, but still working out of the Zeehan Medical Centre. Rosebery 
Hospital will also be taken over by the DHHS from July 2004. 

Mr P - West Coast Health & Community Services. 

Mr P thought that the Video Kiosk would be more suitable situated in Rosebery Hospital. Mr 
P also believed that the Strahan situation was unsuitable, but there was a "history" there that 
was difficult to overcome and the community had high expectations of service that were 
difficult to fulfil. 

Dr. H and Dr . O - Rosebery Hospital 

The Rosebery Hospital has a similar arrangement to Zeehan Medical Union in that it has a 
dispensary under the control of a licensed dispensing doctor. 

Both doctors were supportive of the Video Kiosk proposal and said that there was space to 
install such a unit. 



Conclusion 

The proposal to dispense medicines in Strahan under the control of the pharmacist in 
Queenstown is not feasible at this stage for the following reasons: 

•	 Neither the Queenstown pharmacist nor the Strahan nurse are interested in this 
proposal and it is a waste of time and effort to pursue it without their active and 
positive support. 

•	 The installation of a Video Kiosk in Strahan is also probably a waste of time given 
the current situation because it is unlikely that the current nurse in Strahan will assist 
in this project as he cannot see the value of such a service. 

•	 The previous history has caused "bad blood" in the community and will require 
significant effort to repair, which is outside of the scope of the remote dispensing 
project proposal. 

The proposal to dispense medicines in Zeehan under the control of the pharmacist in 
Queenstown is not feasible at this stage for the following reasons: 

•	 The current dispensing arrangement, under the control of a licensed dispensing doctor 
is providing a satisfactory and valued service to the community and there is no reason 
to change it at this time. 

•	 The dispensing staff are experienced and knowledgeable. 
•	 The installation of a Video Kiosk may be useful, but the pharmacist in Queenstown is 

probably not the first person that the staff at Zeehan would select to provide the 
counselling service. Their preference is for a pharmacist in the Burnie area to be 
enrolled in the project. 

If the project proposal is to continue it will have to be significantly modified to place more

emphasis on the patient counselling/education process and place the Video Kiosk units in 

Zeehan and Rosebery as the primary focus and further units in Queenstown and Strahan as the 

secondary focus, recognising the lack of interest in these latter two towns by the professionals 

concerned. 


The project needs to have a local champion and at this stage the only person who stands out 

as a likely candidate is the manager in Zeehan, with significant backing required from the 

DON of Queenstown hospital, and the likely head of the new West Coast Health unit. 


Notes: 


Note 1: 

Community leaders stated that the reason for the change to have prescriptions collected at the 

Strahan supermarket was unnecessary because the claimed additional workload was actually

rorting of overtime by the previous nurse at SNC, who was making claims for non-existent 

services provided. The previous DON at Queenstown hospital took the side of the nurse and 

made the change, regardless of the community concerns. The impression amongst the health 

professionals is that the community in Strahan have too high expectations of the health 

system. 


Note 2: 

The DON at Queenstown Hospital, the immediate supervisor for the SNC personnel, stated 

that the SNC was open 7 days a week, the community claim that it is only open Monday to

Friday. 


Note 3: 

A range of Pharmacy Only (S2) medicines is available at the Strahan supermarket. The 

pharmacist at QUMP was not aware of the range stocked at the supermarket. I purchased a 




pack of Pharmacy Only (S2) medicine - Dimetapp - and was offered no advice on who I 

should contact for further information. The purchase was handled like any other supermarket 

service. The siting of the medicine depot area in the supermarket is unsatisfactory, situated 

right next to a comprehensive range of tobacco products - a most unprofessional image. The 

licensing arrangements and obligations under the license needs investigation, as I do not 

believe that this is a satisfactory service. 


Some of the issues raised regarding the need for medicine swopping in the community seem

unnecessary and may be the result of staffing problems at the SNC, a lack of a customer 

service attitude at SNC or a lack of availability of professional medicine advice available to 

the community. 


Note 4: 

The nurse claimed that only "starter packs" of medicines were supplied by SNC. However, I 

was shown the range of medicines that the SNC stocks and there was little evidence of 

"starter packs". It was obvious that this was merely an expression to disguise the dispensing 

of emergency type medicines such as antibiotics by the nurse. Prices were quoted as $19 for 

antibiotics and $5 for eyedrops and $3.80 for concession cardholders. No dispensing records 

are maintained, other than a notation in the patient's medical record of the medicine supplied. 

It appears that only prescriptions for regular PBS items are written for dispensing in 

Queenstown and emergency type medicines, such as antibiotics are dispensed at SNC. 


Note 5: 

The pharmacist said that she did not even trust a dispensing assistant under her direct control 

to dispense correctly. The pharmacist is a relatively new graduate and this attitude may be the 

result of a lack of confidence or experience. She is also not a member of the PSA and I am

concerned that CPE and professional mentoring and support may be a problem, given 

Queenstown's isolation. 


Note 6: 

The pharmacist has been in Queenstown since Feb 2004. Prior to her taking up the position, 

there had been a succession of locum pharmacists. The nurse at Strahan has been there for 

approximately 16 months. The previous difficulti es in Strahan occurred before either of these 

people took up their current positions. 


There seems to be a need for the pharmacist and the nurse to have a meeting, together with 

the Queenstown DON, and community representatives in Strahan, to listen to their concerns 

and formulate some procedures to provide the necessary services required by the community. 

I managed a rural pharmacy many years ago and, from my experience, these do not appear to 

be such difficult problems that could not be resolved with some goodwill and commonsense. 




Michael Kimber 

From: Greg Johnson [gjohnson@hwbooks.com] 
Sent: Friday, 10 March 2006 1:16 AM 
To: Michael Kimber 
Subject: Re: Reprint Order 

Michael: 

Thanks for your inquiry. We support students in their pursuit of pharmacy education,
both here in the US and abroad. It is in this spirit that I am granting your request
to reprint and distribute copies of the Peterson article for your survey and will
waive the permission fee. 

We wish you success with your project. Perhaps on down the road, you will consider
submitting a manuscript for possible publication in one of our journals, The Annals of
Pharmacotherapy or the journal of Pharmacy Technology. 

Regards, 

Greg Johnson
Advertising and Marketing Manager
Harvey Whitney Books
gjohnson@hwbooks.com
Phone: 513.793.3555 
Fax: 513.793.3600 

----- Original Message ----
From: "Michael Kimber" <mbkimber@bigpond.com>
To: "'Greg Johnson'" <gjohnson@hwbooks.com>
Sent: Thursday, March 09, 2006 7:51 AM
Subject: Reprint Order 

> 
> Dear Greg,
> 
> On the 16th Feb 2006 I ordered a reprint of:
> Volume 20, #1 - p. 28 - The North Dakota Telepharmacy Project:
> Restoring and Retaining Pharmacy Services in Rural Communities.
> 
> I would like to request permission to send a copy of the Peterson article
> together with a survey form to rural pharmacists and healthcare workers in
> northern Outback Australia in April 2006.
> 
> I plan to send out approximately 800 survey forms, similar to the one
> attached for reference, as part of my research leading to a PhD in
Pharmacy
> at James Cook University in Tropical North Queensland.
> 
> As a PhD student it is beyond my resources to pay the reprint price for
each 
> article sent out. However, I am of course prepared to pay a reasonable
> amount to cover copyright.
> 
> Could you please let me know if it is in order to attach the article to
the 
> survey and the copyright fees for doing so.
> 
> Thank you
> 
> Kind regards,
> 
> Michael 
> 
> Michael Kimber 
> 
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> northern Outback Australia in April 2006.
> 
> I plan to send out approximately 800 survey forms, similar to the one
> attached for reference, as part of my research leading to a PhD in
Pharmacy
> at James Cook University in Tropical North Queensland.
> 
> As a PhD student it is beyond my resources to pay the reprint price for
each 
> article sent out. However, I am of course prepared to pay a reasonable
> amount to cover copyright.
> 
> Could you please let me know if it is in order to attach the article to
the 
> survey and the copyright fees for doing so.
> 
> Thank you
> 
> Kind regards,
> 
> Michael 
> 
> Michael Kimber 
> 
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> Tel: (07) 4059 0230 Fax: (07) 4059 0710 Mobile: 0409 744 473
> Personal Postal Address: 
> PO Box 327, Clifton Beach, Qld, 4879, Australia
> 
> JCU email address: michael.kimber1@jcu.edu.au
> 
> This message and its attachments may contain legally privileged or
> confidential information. It is intended solely for the named addressee.
If 
> you are not the addressee indicated in this message (or responsible for
> delivery of the message to the addressee), you may not copy or deliver
this 
> message or its attachments to anyone. Rather, you should permanently
delete 
> this message and its attachments and kindly notify the sender by reply
> e-mail. Thank you.
> 
> -----Original Message----
> From: Greg Johnson [mailto:gjohnson@hwbooks.com]
> Sent: Thursday, 16 February 2006 12:56 AM
> To: mbkimber@bigpond.com
> Subject: Re: Reprint Order
> 
> Attached is the requested article in pdf format. We have charged your
> credit card in the amount of $5.00 US for this service. 
> 
> Thanks for your interest in our journal.
> 
> Greg Johnson
> the journal of Pharmacy Technology
> Harvey Whitney Books
> gjohnson@hwbooks.com
> Phone: 513.793.3555 
> Fax: 513.793.3600 
> 
> ----- Original Message -----
> From: <mbkimber@bigpond.com>
> To: <gjohnson@jpharmtechnol.com>
> Sent: Tuesday, February 14, 2006 7:16 PM
> Subject: jPT article request
> 
> 
> > Below is the result of your feedback form. It was submitted by
> > (mbkimber@bigpond.com) on Tuesday, February 14, 2006 at 19:16:06
> 
> -------------------------------------------------------------------------
> 
> > 
> > article: Volume 20, #1 - p. 28 - The North Dakota Telepharmacy Project:
> Restoring and Retaining Pharmacy Services in Rural Communities
> > 
> > Send by: Email
> > 
> > Your Name: Michael Kimber 
> > 
> > Address1: PO Box 327 
> > 
> > City: Clifton Beach
> > 
> > State: Qld
> > 
> > Zip/Postal Code: 4879
> > 
> > Country: Australia
> > 
> > Phone: 61740590230 
> > 
> > Card Type: Visa
> > 
> > Expiration Month: 10 
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The North Dakota Telepharmacy Project: 
Restoring and Retaining Pharmacy Services 
in Rural Communities 
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The Problem of Rural Pharmacy Closings 
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One of the biggest challenges 

facing the profession of 

pharmacy today is closure of 

rural community pharmacies. 
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The pharmacist is able to 

communicate live to the 

technician and patient through 

computer links at the remote site. 
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What Is Telepharmacy? 
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Figure 1. Remote telepharmacy site in Beach, ND. 
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How Do I Start a Telepharmacy Program? 
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NORTH DAKOTA TELEPHARMACY PROJECT 
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Types of Telepharmacy Services 

TRADITIONAL FULL-SERVICE PHARMACY 
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Figure 2. 2002 North Dakota telepharmacy sites. Central sites: Killdeer, 
Watford City, Rugby, and Forman. Remote sites: Beach, New England, 
New Town, Maddock, Rolette, and Gwinner. 
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HOSPITAL/INSTITUTIONAL SETTING 
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Automated Dispensing Machines 
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Important Elements in Creating a Successful 
Program 

DEVELOP COMMUNITY PARTNERS 
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NORTH DAKOTA TELEPHARMACY PROJECT 
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Some rural health clinics may 

have need for an automated 

dispensing machine. 
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Table 1. Solicit Support and Feedback from Key Project 
Partners 

Patients Senior citizen groups 

Rural health clinic personnel Community business leaders 

Local community leaders Local government officials 

Pharmacists practicing in the area State board of pharmacy 

State pharmaceutical association School of pharmacy 
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Table 2. Criteria for Selecting Location of 
Telepharmacy Services 

Convenient access for the public


Proximity to other health clinic facilitie s


Proximity to nursing homes 


Leased after development by local communities


Owned by the central pharmacy 


Leased for the rural health clinic, if present


Lease space in an existing business 


Technology transmission or connectivity capabilities in the 
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community (DSL, T-1 lines available?) 
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How Does the System Work? 

INFORMATION TECHNOLOGY CONSIDERATIONS 

Computer Needs 
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Video services are an important 

part of the telepharmacy system. 
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Figure 3. Digital camera views of prescription, container, and label. 
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Figure 4. Patient counseling by pharmacist using videoconferencing. 
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NORTH DAKOTA TELEPHARMACY PROJECT 

Appendix I. Step-by-Step Protocol for Processing New Prescriptions at Remote Telepharmacy Site 

New prescription is received by pharmacy technician from 

Patient Prescriber 
written prescription phone/fax/computer 

Some pharmacists prefer the prescription be faxed to the Some pharmacists prefer calls to come to the 
central pharmacy for entry. central pharmacy. 

In North Dakota, the pharmacy technician may perform these functions 
if allowed by the pharmacist. 

If patient is known: If patient is not known: 
verify insurance obtain demographic/allergy information 
document any new allergies obtain insurance/family history 

obtain disease status 

Verify that prescription has all required elements. 

non-controlled substance controlled substance 
NDAC 61-04-06-02 61-04-06-03 

Is prescription readable and understandable? 
Contact pharmacist with any questions. 

Enter prescription into the computer patient profile. 
Pharmacist performs drug utilization review. 

no allergies allergies 
no drugÐdrug/drugÐdisease interactions: drugÐdrug/drugÐdisease interactions: 

contact pharmacist for verification 

select correct product 
prepare prescription for dispensing and label with proper use instructions 
bill through insurance: clear any third-party payer problems (eg, early refill) 
final check performed by pharmacist 
seat patient in consultation room 
connect patient with pharmacist via audio/video link 
place filled prescription on table in front of patient 
pharmacist performs patient counseling; dispensing takes place here 
bag/package prescription including written product information 
complete financial transaction 
thank the patient and invite him/her to return 

Appendix II. Step-by-Step Protocol for Processing Refill
6�� 1����� �� ���� ��� �
�
�������� �� ��� S�5
����� +����

������ ,**)26-D�)97�@�� Prescriptions at Remote Telepharmacy Site 

9�� >��
� ��� K��
������� �
�
��������� �
����
� ��� ���
�� ���
����������� �� ��� � ������ ,**)2'���� ,*()9D,,��

7�� �����
�� �<�� ��
� 
��������� ��� �
�
��������D� �� ����
����� ������� S�5
������� 
� /��� ;����� )@@@2).D-@�@=��

-�� �������� �;�� � 
�
�
�����
� ���� �
�
��������D� ���
� 
��� ������� ���� ����� 
� �������������� ��� S�5
����� +����
������ )@@@269D)=*6�,9��

@����������� ����������� �����
�� �������
�� ����
������
�
��������
�D� � �� 
������ ��� �
������� ��� �������
����������������8�
������� � ���� '���
��
�� ,**.� S���
@(��

Patient requests refill 
technician asks whether there have been any insurance changes 

Technician processes prescription through computer 
no refills remaining, contact prescriber for refill request 
any drug alert, notify the pharmacist 

Technician prepares prescription for dispensing 
when drug is ready for final check, contact pharmacist 

Final check is performed by pharmacist 
Technician invites patient to talk to the pharmacist 
seat patient in consultation room 
connect patient with pharmacist via audio/video link 
place filled prescription on table in front of patient 
pharmacist performs patient counseling; dispensing takes place here 
bag/package prescription including written product information 
complete financial transaction 
thank the patient and invite him/her to return 
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