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Abstract 

Physical inactivity is a significant public health issue hence developing supportive 

community and workplace environments to enhance opportunities and motivation for 

physical activity is a public health priority.  Despite international and Australian  

recommendations that adults should participate in 30 minutes of moderate activity on 

most days of the week and continuing strong, supportive epidemiological evidence 

describing a range of health and social benefits for participation in regular moderate 

intensity physical activity, physical activity rates in many parts of the world continue to 

decrease.  In Australia, in 2000, 57% of the population were sufficiently active for 

health and in Queensland, in 2003, 55% were sufficiently active for health.   

There is some evidence that changes to the physical environment influence physical 

activity behaviour and from a public health perspective, environmental modification has 

the potential to increase physical activity at a population level.  This is likely to be more 

effective and sustainable than working at an individual level. Beyond the health sector 

there are other sectors that have a role in addressing physical inactivity.  Local 

government is one such sector which plays a key role in developing and maintaining 

physical environments which support physical activity.  The research described in this 

thesis examined the impact of local government initiatives in promoting active lifestyles 

and increasing physical activity both at a community neighbourhood level and at a 

workplace level.     

Firstly the role of local government at a neighbourhood level is examined through a 

study that evaluated the impact of recreational environmental modifications (the 

Riverway project) on the physical activity levels of neighbourhood residents. The 

Riverway project used a quasi experimental design with a pre and post intervention and 

comparison group.  The intervention group comprised people residing within 1.5kms of 

the modified environment (Riverway complex) and the overall redevelopment that 

extends 5kms from the Riverway complex and is referred to as the Riverway precinct.  

The comparison group comprised residents outside the 1.5km area.  The modification 

consisted of construction of swimming lagoons, a cultural centre and grassed outdoor 

amphitheatre, river edge development including boardwalks, decks, bridges, picnic 

facilities and playgrounds and upgrade of and landscaping around existing paths along 

the river which stretched for 5 kms.  Data collection included a postal survey, 
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observation study and Global Information System data.  While there was no significant 

increase in the percentage of respondents sufficiently active for health post intervention, 

there were positive associations between environmental change and perceptions of the 

environment and usage of modified areas.  Participants were significantly less likely to 

state that there was a lack of a pleasant environment in which to be active in 2006 

compared to 2004.  There was a significant increase in path use by participants in the 

intervention group in 2006 compared to the comparison group and significantly more 

participants from the intervention group walked to the paths and used the paths for 

walking compared to the comparison group.  Participants who use any of the paths 

along the river were significantly more likely to be sufficiently active for health.  Global 

Information System data showed that in 2006, participants who used the Riverway 

complex lived significantly closer than those who did not use the complex.  These same 

patterns were observed in relation to those who walked to the 5 kms of modified areas 

(the Riverway precinct), with those residents living closer to the modified areas being 

more likely to walk to these areas.   

The workplace component of the thesis consisted of three consecutive studies conducted 

with employees from a local government organisation.    There were 340 employees in 

this organisation all of whom were invited to participate.   

The first study used a qualitative approach to explore employee perceptions about the 

role of the workplace in promoting physical activity.  Forty seven employees 

participated in focus groups and interviews.  Results demonstrated that employees were 

interested and willing to participate in workplace physical activity although perceptions 

of physical activity need varied between indoor and outdoor employees.  Most outdoor 

employees felt they were active enough in work time and were opposed to workplace 

physical activity interventions.  Despite differences in the indoor and outdoor employee 

perceptions, there was overall consensus that physical activity in the workplace was an 

important health priority and that workplace interventions could impact on employee 

physical activity levels, particularly those engaged in indoor work.   Some suggestions 

of appropriate interventions were made and laid the foundations for the two subsequent 

studies that were conducted.   

In the second study indoor and outdoor local government employees participated in a 

pedometer study aimed at assessing occupational and leisure time physical activity 
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levels. One hundred and seven participants wore a Yamax Digi-walker (SW 200) 

pedometer for a one week period after which time they completed the Long Version of 

the International Physical Activity Questionnaire (IPAQ) to allow a comparison 

between objective and subjective measures of physical activity.  IPAQ results showed 

that employees working in indoor positions undertook significantly less MET minutes 

of activity per week (median: 3594.0 METmin/week; IQR = [1982.5, 6265.4]), 

compared to employees working in outdoor positions (median: 8277.0 METmin/week; 

IQR = [4818.25, 30813.0]; p<0.001).  Pedometer results demonstrated that outdoor 

employees were significantly more active than indoor employees overall (median: 

11987 steps compared to 9832.4 steps; p=0.016), and in work time (median: 5862.6 

steps compared to 3282.1 steps; p<0.001), in this workplace setting.  There were no 

significant differences between outdoor and indoor employees in leisure time (median: 

5862.6 steps compared to 6594.9 steps; p=0.212).   To achieve sufficient levels of 

activity, outdoor workers still needed to participate in leisure time activity.  When 

comparing sufficient levels of activity, as defined by pedometer and the long version of 

the IPAQ, there were significant discrepancies.  On pedometer assessment, 49% of 

participants were defined as being sufficiently active for health, compared to 91.9% of 

participants defined as sufficiently active using the IPAQ.   

The third study evaluated a 10,000 steps workplace challenge undertaken by Council 

employees.  Twenty teams participated in the Challenge with a total of 99 participants.  

The average number of steps taken each day per person was 10803.  There was a 

significant difference when comparing the steps taken at baseline (median: 8766; IQR = 

[6847, 11252]) compared to those during the Challenge with employees taking more 

steps during the Challenge (median: 9666; IQR = [8084, 12935]; p = 0.004).  At the six 

month follow up there was no significant difference between the baseline and the follow 

up step counts (median: 8766; IQR = [6847, 11252] at baseline compared to a median 

of 9609; IQR = [7644, 11637] at six month follow up; p=0.588).   

Addressing physical inactivity requires a comprehensive approach that involves 

multiple strategies, multiple organisations and approaches that are delivered in multiple 

settings including the community and workplace setting.  The role of local government 

in supporting physical activity at a community and workplace level is supported by the 

research described in this thesis.  Neighbourhood proximity to recreational areas such as 

Riverway (parkland, walking trails and paths and other recreational facilities) is an 
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important predictor of neighbourhood usage and local government should be 

encouraged to develop such areas within local neighbourhoods.  At a workplace level, 

local government employees are interested and willing to participate in workplace 

physical activity but single interventions such as the 10,000 steps challenge are 

insufficient to sustain physical activity changes.  This further supports the role of 

environmental change in supporting physical activity, not only at a community 

environment level but also at a workplace environment level. 

Discrepancies as to who is “sufficiently” active can occur depending on the 

measurement tool used and objective measures such as pedometers are feasible tools to 

use within workplace settings.  Outdoor employees need to be cautious in assuming that 

work time activity is enough for them to be sufficiently active for health.   

Local government organisations can provide an important contribution in enhancing 

overall population levels of physical activity and good health by supporting community 

members to be active, through creating supportive environments that are conducive to 

physical activity, as well as providing opportunities for their own staff to engage in 

workplace physical activity initiatives.   
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Introduction to the Thesis 
Structure of the thesis 

The doctor of Public Health degree is a professional doctoral degree and is different 

from a “traditional” doctoral thesis, as it comprises several components that come 

together to demonstrate overall competence in the public health discipline.  The 

structure of this thesis is also non-traditional as this document comprises a collection of 

work with each chapter presented as a standalone item in whole or in part that has been 

used in the production of a report, a publication or is being prepared for publication.  

Each of the chapters is therefore presented with its own abstract, introduction, methods, 

results and discussion, and the specific references for each chapter are provided at the 

end of each chapter and may be duplicated in other chapters. 

Content of the Thesis 

The work presented in this thesis represents the supervised research component of the 

Doctor of Public Health, which comprises two thirds of the entire doctoral program and 

was carried out from 2004-2009.  The underlying theme of the overall doctoral program 

is health promotion evaluation and consists of two projects described in this thesis as 

well as three independent doctoral research projects as described below.  The 

framework for the doctoral program is based on Nutbeam’s Stages of Research and 

Evaluation Model which contains six stages of research that link together to inform the 

development and evaluation of health promotion interventions (Nutbeam, 1998). The 

stages are: problem definition, solution generation, innovation testing, intervention 

demonstration, intervention dissemination and program management.  The Model is 

further described in  

Chapter One.   

Currently there is a wide spectrum of approaches to health promotion evaluation 

ranging from highly rigorous, methodological approaches to much less rigorous 

methods.  This Doctor of Health Public Health program allowed a range of evaluation 

techniques to be tested, highlighting the strengths and weaknesses of such approaches as 

well as highlighting the complexity that one is faced with when planning best practice 

methodology for health promotion evaluation.  To capture the breadth of the work 

undertaken in this Doctor of Public Health Program a brief summary of the three 

independent projects is also provided. The main doctoral projects described in this 
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thesis and two of the independent projects undertaken, represent collaborative work 

between the candidate and external agencies and resulted in a number of industry based 

reports as well as papers published in peer review journals and conference 

presentations.  The peer reviewed publications, reports and conference presentations 

that arose from all components of the Doctor of Public Health program are outlined 

below.  The three independent project reports and the doctoral presentation report from 

the other one third of the overall doctoral program and these have been submitted for 

internal marking and successfully passed.      
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Research in Clinical Practice conference. Townsville, 19th-21st July. “Socio-
environmental determinants of physical activity in the tropics.” 

Devine, S., Buttner, P., Mummery, K. (2007). Poster presentation at the 19th 
International Union for Health Promotion and Education Conference. Vancouver, 
Canada 10th-15th June. “Socio-Environmental Determinants of Physical Activity in the 
Tropics.” 

Devine, S., Buttner, P. (2007). Oral presentation at the 19th International Union for 
Health Promotion and Education Conference. Vancouver, Canada 10th-15th June. “A 
comparison of two methods for estimating who is sufficiently active for health.” 
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Independent Projects  

The three Independent Projects which count towards the Doctorate of Public Health are 

not part of the main thesis and are briefly described below. 

Independent Project One:  Assessing and Responding to Employee Perceived 
Occupational Health and Safety Concerns at a Fly-
in/Fly-out Mine in Northwest Queensland 

This study ran from 2001 – 2006 and was the qualitative component of a broader study 

on Workplace Environment and Health which aimed to assess, monitor and improve 

occupational health and safety.  The qualitative component of the study comprised 

baseline and ongoing qualitative exploration of staff perceptions of occupational health 

and safety issues.  Focus groups and interviews with mine site employees and managers 

were used to assist in problem definition and solution generation as well as being the 

basis for strategy development and testing, and evaluation (innovation testing, 

intervention demonstration and dissemination).   

Publication 

Devine, S, Muller R, Carter T. (2008). Using the framework for health promotion action 
to address staff perceptions of occupational health and safety at a fly-in/fly-out mine in 
northwest Queensland. Health Promotion Journal of Australia, 19(3), 196-202. 

Conference Presentation  

Devine, S, Muller R, Carter T (2009). Oral presentation at the 18th Australian Health 
Promotion Association Conference.  Perth, 17th – 20th May.  “Applying the Framework 
for Health Promotion Action to Address Occupational Concerns in a Mining Setting.” 

Industry Reports 

Devine, S., Carter, T., Muller R. (2006). Staff Perceptions of Occupational Health and 
Safety at the Century Mine and Karumba Port Operations. Report to Zinifex Pty Ltd.  

Devine S., Carter, T., Muller R. (2005). Staff Perceptions of Occupational Health and 
Safety at the Phosphate Hill Site. Report to Western Mining Corporation Fertilisers Pty 
Ltd.  

Devine S., Carter, T., Muller R. (2004).  Report on Qualitative Research Findings to 
Western Mining Corporation Fertilisers Pty Ltd. Follow Up of Employee Perceived 
Occupational Health and Safety Concerns at Phosphate Hill Fertiliser Plant.  

Devine S., Carter, T., Muller R. (2003). Report on Qualitative Research Findings to 
Western Mining Corporation Fertilisers Pty Ltd. Follow Up of Employee Perceived 
Occupational Health and Safety Concerns at Phosphate Hill Fertiliser Plant.  

Devine S., Woolley, T., Muller R. (2002).  Report on Qualitative Research Findings to 
Western Mining Corporation Fertilisers Pty Ltd. Employee Perceived Occupational 
Health and Safety Concerns at Phosphate Hill Fertiliser Plant.  
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Independent Project Two: Building Capacity of Maternity Staff to Discourage 
the Use of Sunlight Therapy in the post-Partum 
Period and Infancy. 

Project Two involved the development, piloting and evaluation of an educational 

intervention to change the beliefs and practices of nurses and parents regarding 

therapeutic sun exposure in the post-partum period and infancy.  The project had a 

quasi-experimental design with an intervention hospital and two control hospitals.  The 

intervention was multifaceted and involved parental education, staff education and 

capacity building, educational resource development and policy initiatives.  Previous 

research defined the problem  (Harrison, Buettner, & Nowak, 1999; Harrison, Büttner, 

& Nowak, 2005) and collaborative processes were used for solution generation.  These 

formed the basis for innovation testing and intervention demonstration and 

dissemination.  

 

Publication 

Devine, S, Harrison S, Buttner P. (2008). Building capacity of maternity staff to 
discourage the use of sunlight therapy in the post-partum period and infancy. Women 
and Birth, 21(3): 107-112. 

 

Conference Presentations  

Devine, S., Harrison, S., Buttner, P. (2007). Oral presentation at the 19th International 
Union for Health Promotion and Education Conference. Vancouver, Canada 10th-15th 
June. “The development and implementation of an educational intervention to address 
inappropriate beliefs about therapeutic sun exposure held by nurses and post-partum 
women in North Queensland, Australia.” 

Devine, S., Harrison, S., Saunders, V., Woosnam, J., Morrison, M. (2004). Oral 
presentation at the 4th Annual Queensland Health and Medical Scientific meeting. 30 
Nov and 1 Dec, 2004. Brisbane QLD. “An interevention to change “risky” beliefs about 
sun exposure held by nurses and post-partum women in northern Queensland”.  

Devine, S., Saunders, V., Harrison, S. (2004). Poster presentation at the 18th World 
Conference on Health Promotion and Health Education. Melbourne, 26-30 April. “An 
intervention to change risky beliefs about sun exposure held by nurses and post-partum 
women in North Queensland: The Process”. 
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Independent Project Three:  Health Promotion Workforce Capacity Building 
Project 

Project Three was an impact evaluation of a capacity building educational intervention 

aimed at improving the health promotion knowledge, skill and practices of health 

professionals across north Queensland.  A pre–post, single group study design was used.  

This study reflects the innovation testing and intervention demonstration and 

dissemination stages of Nutbeam’s model.   

 

Publication 

Devine, S., Llewellyn-Jones, L., Lloyd, J. (2009). Impact of a five-day short course on 
integration of health promotion into practice in north Queensland. Health Promotion 
Journal of Australia, 20(1) 69-71. 

Industry Reports 

Devine, S. (2009). Report on the Impact Evaluation of the 2008 Five-Day Short 
Courses on Health Promotion. Report to the Tropical Population Health Network. 

Devine, S. (2008). Report on the Impact Evaluation of the Five-Day Short Course on 
Health Promotion. Report to the Tropical Population Health Network. 
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