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Abstract

Physical inactivity is a significant public healthsue hence developing supportive
community and workplace environments to enhanceorppities and motivation for
physical activity is a public health priority. DOmte international and Australian
recommendations that adults should participateOinmdnutes of moderate activity on
most days of the weetnd continuing strong, supportive epidemiologiceidence
describing a range of health and social benefitsparticipation in regular moderate
intensity physical activity, physical activity raten many parts of the world continue to
decrease. In Australia, in 2000, 57% of the pdpatawere sufficiently active for

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

There is some evidence that changes to the physioatonment influence physical
activity behaviour and from a public health perdpe¢ environmental modification has
the potential to increase physical activity at aylation level. This is likely to be more
effective and sustainable than working at an imtliai level. Beyond the health sector
there are other sectors that have a role in addgegshysical inactivity. Local
government is one such sector which plays a key ildeveloping and maintaining
physical environments which support physical attiviThe research described in this
thesis examined the impact of local governmeniaiites in promoting active lifestyles
and increasing physical activity both at a commumieighbourhood level and at a

workplace level.

Firstly the role of local government at a neighttmad level is examined through a
study that evaluated the impact of recreationalirenmental modifications (the

Riverway project) on the physical activity level$ meighbourhood residents. The
Riverway project used a quasi experimental desigin avpre and post intervention and
comparison group. The intervention group comprisedple residing within 1.5kms of

the modified environment (Riverway complex) and thwerall redevelopment that
extends 5kms from the Riverway complex and is reteto as the Riverway precinct.
The comparison group comprised residents outsidelthkm area. The modification
consisted of construction of swimming lagoons, Hucal centre and grassed outdoor
amphitheatre, river edge development including thewatks, decks, bridges, picnic
facilities and playgrounds and upgrade of and leaping around existing paths along

the river which stretched for 5 kms. Data collectiincluded a postal survey,
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observation study and Global Information Systenadat/hile there was no significant
increase in the percentage of respondents suffigiantive for health post intervention,
there were positive associations between envirotehehange and perceptions of the
environment and usage of modified areas. Partitgpaere significantly less likely to
state that there was a lack of a pleasant envirahimewhich to be active in 2006
compared to 2004. There was a significant incréagmth use by participants in the
intervention group in 2006 compared to the comparigroup and significantly more
participants from the intervention group walkedtbe paths and used the paths for
walking compared to the comparison group. Paditip who use any of the paths
along the river were significantly more likely te bufficiently active for health. Global
Information System data showed that in 2006, ppdits who used the Riverway
complex lived significantly closer than those whd dot use the complex. These same
patterns were observed in relation to those whdedato the 5 kms of modified areas
(the Riverway precinct), with those residents livicioser to the modified areas being

more likely to walk to these areas.

The workplace component of the thesis consistetiree consecutive studies conducted
with employees from a local government organisatioffhere were 340 employees in

this organisation all of whom were invited to peifate.

The first study used a qualitative approach to @gkemployee perceptions about the
role of the workplace in promoting physical acfkvit Forty seven employees
participated in focus groups and interviews. Rssdémonstrated that employees were
interested and willing to participate in workplgu®ysical activity although perceptions
of physical activity need varied between indoor antdoor employees. Most outdoor
employees felt they were active enough in work tane were opposed to workplace
physical activity interventions. Despite differesdn the indoor and outdoor employee
perceptions, there was overall consensus that gddyactivity in the workplace was an
important health priority and that workplace intmtions could impact on employee
physical activity levels, particularly those engage indoor work. Some suggestions
of appropriate interventions were made and laidfdli@dations for the two subsequent

studies that were conducted.

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

pedometer study aimed at assessing occupationalleggwde time physical activity
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levels. One hundred and seven participants woreamax Digi-walker (SW 200)
pedometer for a one week period after which tineg/ ttompleted the Long Version of
the International Physical Activity QuestionnairtPAQ) to allow a comparison
between objective and subjective measures of phlyaitivity. IPAQ results showed
that employees working in indoor positions undéectemnificantly less MET minutes
of activity per week (median: 3594.0 METmin/weelQR = [1982.5, 6265.4]),
compared to employees working in outdoor positigmedian: 8277.0 METmin/week;
IQR = [4818.25, 30813.0]; p<0.001). Pedometer Itestemonstrated that outdoor
employees were significantly more active than indemployees overall (median:
11987 steps compared to 9832.4 steps; p=0.016),ramark time (median: 5862.6
steps compared to 3282.1 steps; p<0.001), in toikplace setting. There were no
significant differences between outdoor and indamiployees in leisure time (median:
5862.6 steps compared to 6594.9 steps; p=0.212Zp achieve sufficient levels of
activity, outdoor workers still needed to partidgpan leisure time activity. When
comparing sufficient levels of activity, as defineyg pedometer and the long version of
the IPAQ, there were significant discrepancies. g@dometer assessment, 49% of
participants were defined as being sufficientlyivecfor health, compared to 91.9% of

participants defined as sufficiently active usihg tPAQ.

The third study evaluated a 10,000 steps workptdadlenge undertaken by Council
employees. Twenty teams participated in the Chgd#lewith a total of 99 participants.

The average number of steps taken each day peorperas 10803. There was a
significant difference when comparing the stepeta#t baseline (median: 8766; IQR =
[6847, 11252]) compared to those during the Chglewith employees taking more

steps during the Challenge (median: 9666; IQR 84302935]; p = 0.004). At the six

month follow up there was no significant differermween the baseline and the follow
up step counts (median: 8766; IQR = [6847, 112%2ameline compared to a median
of 9609; IQR = [7644, 11637] at six month follow; yp=0.588).

Addressing physical inactivity requires a compredia approach that involves
multiple strategies, multiple organisations andrapphes that are delivered in multiple
settings including the community and workplaceisgit The role of local government
in supporting physical activity at a community amdrkplace level is supported by the
research described in this thesis. Neighbourhooximity to recreational areas such as
Riverway (parkland, walking trails and paths anteotrecreational facilities) is an
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important predictor of neighbourhood usage and llogavernment should be
encouraged to develop such areas within local beigthoods. At a workplace level,
local government employees are interested andngilio participate in workplace
physical activity but single interventions such e 10,000 steps challenge are
insufficient to sustain physical activity change§his further supports the role of
environmental change in supporting physical agtjvihot only at a community

environment level but also at a workplace environnhevel.

Discrepancies as to who is “sufficiently” active ncabccur depending on the
measurement tool used and objective measures syshdameters are feasible tools to
use within workplace settings. Outdoor employessdnto be cautious in assuming that

work time activity is enough for them to be suf#ictly active for health.

Local government organisations can provide an it@mbrcontribution in enhancing
overall population levels of physical activity agdod health by supporting community
members to be active, through creating supportiwérenments that are conducive to
physical activity, as well as providing opportuedifor 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 professioloatoral degree and is different
from a “traditional” doctoral thesis, as it commss several components that come
together to demonstrate overall competence in thielip health discipline. The

structure of this thesis is also non-traditionattdas document comprises a collection of
work with each chapter presented as a standaleneiit whole or in part that has been
used in the production of a report, a publicatiorisobeing prepared for publication.

Each of the chapters is therefore presented v&thvitn abstract, introduction, methods,
results and discussion, and the specific referefaresach chapter are provided at the

end of each chapter and may be duplicated in athegpters.

Content of the Thesis

The work presented in this thesis represents thersised research component of the
Doctor of Public Health, which comprises two thiafs¢he entire doctoral program and
was carried out from 2004-2009. The underlyingrtbef the overall doctoral program
is health promotion evaluation and consists of projects described in this thesis as
well as three independent doctoral research pjest described below. The
framework for the doctoral program is based on Wath's Stages of Research and
Evaluation Model which contains six stages of rede#hat link together to inform the
development and evaluation of health promotionrugmstions (Nutbeam, 1998). The
stages are: problem definition, solution generatimmovation testing, intervention
demonstration, intervention dissemination and mogmanagement. The Model is

further described in
Chapter One.

Currently there is a wide spectrum of approachedéalth promotion evaluation
ranging from highly rigorous, methodological apmio@s to much less rigorous
methods. This Doctor of Health Public Health pesgrallowed a range of evaluation
techniques to be tested, highlighting the strengtitsweaknesses of such approaches as
well as highlighting the complexity that one isddcwith when planning best practice
methodology for health promotion evaluation. Tqtoae the breadth of the work
undertaken in this Doctor of Public Health Progranbrief summary of the three

independent projects is also provided. The maintatat projects described in this
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thesis and two of the independent projects undentakepresent collaborative work
between the candidate and external agencies anltieé a number of industry based
reports as well as papers published in peer revjewnals and conference

presentations. The peer reviewed publicationspriepand conference presentations
that arose from all components of the Doctor of llRuHealth program are outlined

below. The three independent project reports haddbctoral presentation report from
the other one third of the overall doctoral progrand these have been submitted for

internal marking and successfully passed.



Main Thesis(the details of which will be provided within thisesis)

Publication

Devine, S.,Buettner, P., Mummery, K. (2009). Correlates of laghnysical activity
participation in the tropicslournal of Rural Tropical Public Health.. 80-37.

Industry reports

Devine, S (2007). Report on the Thuringowa City CouncilQD Steps Workplace
Challenge. December, 2007. Report to City of Thgoima Council.

Devine, S.(2007). “A study comparing physical activity between ind@ord outdoor
employees at the City of Thuringowa Council”. JuBQ07. Report to City of
Thuringowa Council.

Devine, S. (2005). “Get Active Thuringowa: Report on the Physical Ay
Observation Study of the Riverway Area”. July, 208&port for City to Thuringowa
Council.

Devine, S.(2005). “Get Active Thuringowa: Report on the Get Active ufimgowa
Physical Activity Survey”. July, 2005. Report foitfCto Thuringowa Council.

Devine, S.(2005). “Physical Activity Programs in the Workpéa — Employee
Perceptions. Report on a qualitative study exarginirhuringowa City Council
employee’s perception of how to promote physicalvag in the workplace”. July,
2005. Report for City to Thuringowa Council.

Conference Presentations

Devine, S, Buttner, P., Mummery, K. (2007). Oral presemtatat the National Parks
and Leisure Australia Conference. Townsville 18" September. “Impact of the
Riverway project in Thuringowa, North Queenslandy peighbourhood physical
activity levels.”

Devine, S.,Buttner, P. (2007). Oral presentation at the TaapiHealth & Cancer
Research in Clinical Practice conference. Townsyillld-21% July. “Socio-
environmental determinants of physical activityhe tropics.”

Devine, S, Buttner, P., Mummery, K. (2007). Poster prestonaat the 19
International Union for Health Promotion and Edimat Conference. Vancouver,
Canada 16-15" June.“Socio-Environmental Determinants of Physical Adyivin the
Tropics.”

Devine, S, Buttner, P. (2007). Oral presentation at th& I&ernational Union for
Health Promotion and Education Conference. Vancou@anada 10-15" June.“A
comparison of two methods for estimating who idisigntly active for health.”



Independent Projects

The three Independent Projects which count towtreoctorate of Public Health are

not part of the main thesis and are briefly desdtibelow.

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 qusiaomponent of a broader study
on Workplace Environment and Health which aimedassess, monitor and improve
occupational health and safety. The qualitativenponent of the study comprised
baseline and ongoing qualitative exploration offgtarceptions of occupational health
and safety issues. Focus groups and interviewsmime site employees and managers
were used to assist in problem definition and smugeneration as well as being the
basis for strategy development and testing, anduatiran (innovation testing,
intervention demonstration and dissemination).

Publication

Devine, S Muller R, Carter T. (2008). Using the framewodk health promotion action

to address staff perceptions of occupational healthsafety at a fly-in/fly-out mine in
northwest Queenslandealth Promotion Journal of Australia, (3, 196-202.

Conference Presentation

Devine, S Muller R, Carter T (2009). Oral presentation & 18" Australian Health
Promotion Association Conference. Perth! 720" May. “Applying the Framework
for Health Promotion Action to Address Occupatio@aincerns in a Mining Setting.”

Industry Reports

Devine, S, Carter, T., Muller R. (2006). Staff Percepti@isOccupational Health and
Safety at the Century Mine and Karumba Port OpamatiReport to Zinifex Pty Ltd.

Devine S, Carter, T., Muller R. (2005). Staff PerceptiafsOccupational Health and
Safety at the Phosphate Hill Site. Report to Wesh¢ining Corporation Fertilisers Pty
Ltd.

Devine S.,Carter, T., Muller R(2004). Report on Qualitative Research Findings to
Western Mining Corporation Fertilisers Pty Ltd. 6@t Up of Employee Perceived
Occupational Health and Safety Concerns at PhosptiddtFertiliser Plant.

Devine S.,Carter, T., Muller R (2003). Report on Qualitative Research Findings to
Western Mining Corporation Fertilisers Pty Ltd. 6@t Up of Employee Perceived
Occupational Health and Safety Concerns at PhosptidtFertiliser Plant.

Devine S.Woolley, T., Muller R.(2002). Report on Qualitative Research Findings to
Western Mining Corporation Fertilisers Pty Ltd. Hoyee Perceived Occupational
Health and Safety Concerns at Phosphate Hill isstiPlant.



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 aedaluation of an educational
intervention to change the beliefs and practicesnofses and parents regarding
therapeutic sun exposure in the post-partum pegitdl infancy. The project had a
guasi-experimental design with an intervention tasand two control hospitals. The
intervention was multifaceted and involved parergdlcation, staff education and
capacity building, educational resource developraamd policy initiatives. Previous
research defined the problem (Harrison, Buett@eowak, 1999; Harrison, Buttner,
& Nowak, 2005) and collaborative processes werel figesolution generation. These
formed the basis for innovation testing and intat demonstration and

dissemination.

Publication

Devine, S Harrison S, Buttner P. (2008). Building capacity maternity staff to
discourage the use of sunlight therapy in the pasttm period and infancyVomen
and Birth, 213): 107-112.

Conference Presentations

Devine, S, Harrison, S., Buttner, P. (2007). Oral presémtaat the 19 International
Union for Health Promotion and Education Conferer¢ancouver, Canada $a5"
June.“The development and implementation of an educatiantervention to address
inappropriate beliefs about therapeutic sun exms$@ld by nurses and post-partum
women in North Queensland, Australia.”

Devine, S.,Harrison, S., Saunders, V., Woosnam, J., Morriddn, (2004). Oral
presentation at the™4Annual Queensland Health and Medical Scientificetimgy. 30
Nov and 1 Dec, 2004. Brisbane QLD. “An intereventio change “risky” beliefs about
sun exposure held by nurses and post-partum womeorihern Queensland”.

Devine, S.,Saunders, V., Harrison, S. (2004). Poster presientat the 18 World
Conference on Health Promotion and Health Educatibgibourne, 26-30 April. “An
intervention to change risky beliefs about sun expe held by nurses and post-partum
women in North Queensland: The Process”.



Independent Project Three Health Promotion Workforce Capacity Building
Project

Project Three was an impact evaluation of a capéwitlding educational intervention
aimed at improving the health promotion knowledgkill and practices of health
professionals across north Queensland. A pre—piosfie group study design was used.
This study reflects the innovation testing and rveation demonstration and

dissemination stages of Nutbeam’s model.

Publication

Devine, S. Llewellyn-Jones, L., Lloyd, J. (2009). Impact ofige-day short course on
integration of health promotion into practice inrthoQueenslandHealth Promotion
Journal of Australia, 2(1) 69-71.

Industry Reports

Devine, S. 2009). Report on the Impact Evaluation of the 2@0@e-Day Short
Courses on Health Promotion. Report to the Trogtcgdulation Health Network.

Devine, S (2008). Report on the Impact Evaluation of theeHDay Short Course on
Health Promotion. Report to the Tropical Populatitealth Network.
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Chapter 1. Introduction and Context of the Thesis

The local government workplace and community baeéttives that are relevant to
the research in this thesis commenced in Novemb@4 2nd were conducted through
until July 2007. The research examined the imp&db@al government initiatives in
promoting active lifestyles and increasing physieativity both at a community
neighbourhood level and at a workplace level. iRtiductory chapter aims to set the
scene by clearly defining some of the key termg #ra important in undertaking
research of this nature. It also describes theoitapt health benefits of physical
activity, the burden of disease and costs in m@fatd physical inactivity and population
physical activity participation data in Australig@ to the year 2004 when this body of
research commenced. The importance of taking mekisal and multistrategic
approaches to address the problem of physicaliwitycis introduced and the role that
local government can play in this area both as aviger of community based
infrastructure and services and as an employeessribed. A brief description of the
research, the aims of the thesis and a short awref the components of the thesis will

be outlined.

1.1. Defining physical activity and related terms

In 1996 the US Surgeon General released a landmegdet “Physical Activity and
Health” which recommended 30 minutes of moderatiigcon most days of the week
(United States Department of Health and Human SesfJSDHHS], 1996). This led
to the development of guidelines for physical astiincluding The National Physical
Activity Guidelines for Australia in 1999 which due the minimum levels of physical
activity that are needed to gain a health bendfite guidelines advocate thirty minutes
of moderate intensity physical activity on most slaf the week to achieve health
benefits (Commonwealth Department of Health anddA@are [CDHAC], 1999). This
equates to the accumulation of 150 minutes of astlenoderate intensity physical
activity per week, which can be accumulated in isessof at least 10 minutes and

undertaken ideally, over five separate occasiomH&C, 1999).

Understanding the terms in these guidelines is mapy particularly in relation to
undertaking research that assesses physical wctpatticipation by groups and

populations. Definitions of key terms are providedow:



Physical activityis “any bodily movement produced by skeletal meighht results in a
substantial increase over the resting energy expeatl(Bouchard & Shephard, 1994).
The term should not be confused with exercise wig@subset of physical activity and
is defined as “planned, structured and repetitiwdily movement done to improve or
maintain one or more components of physical fithéasmstrong, Bauman & Davies,
2000). Physical activity is described in terms lué frequency, duration, intensity and
context in which it is undertaken (e.g. leisure djnoccupational related, domestic
including household chores and gardening and yaodk,wand active transport)
(Bouchard & Shephard, 1994; Bauman, Bellew, Vitagvih & Owen 2002).

Frequency is the number of times a person participates insiglay activity, within a

reporting period (Armstrongt al.,2000).

Duration is the length of time spent participating in phgsiactivity (Armstrong et al.,
2000).

Intensity is the effort at which a person participated in gbgl activity and is usually
reported in terms of light, moderate or vigorougivity (Bauman et al., 2002).
Intensity is often measured BHETs (metabolic equivalents of task)A MET is a unit
used to estimate the metabolic cost (oxygen consampof physical activity. One
MET is defined as the energy expenditure for gittimietly, which for the average adult
is one kilocalorie per body weight in-Kgerhr:or 3.5 ml of oxygen per body weight in
kg*per mirt. METs are used as an index of the intensity diiets (Armstrong et al.,
2000).

Sedentarydenotes people who are physically inactive, anantepo participation in
walking, moderate-intensity or vigorous-intensitgtiaty, resulting in an estimated
energy expenditure of less than 50 kilocalories week (Armstrong et al.2000).
Although this was an accepted definition at theetithe research reported on in this
thesis commenced it is acknowledged that defirstidrave changed. A more
contemporary definition of sedentary behaviour“astivities that do not increase
energy expenditure sunstantially above the redengl and includes activities such as
sleeping, sitting, lying down, and watching telens and other forms of screen based

entertainment.... i.e activities that involve enemxpenditure at the level of 1.0-1.5



METs” (Pate, O’'Neill and Lobelo, 2008). The temactive will be used in the thesis

rather than sedentary.

Light-intensity physical activityis defined as 1-2.9 METs and includes reading,
dishwashing and walking at an ambling pace (Natidhablic Health Partnership,
2003).

Moderate-intensity physical activitis physical activity requiring 3—4 times as much
energy as at rest or intensity of 3-5.9 METSs, brigk walking (National Public Health
Partnership, 2003).

Vigorous-intensity physical activitys physical activity requiring 7-9 times as much
energy as at rest or intensity of 7-9 METSs, e.gqinimg, squash, vigorous cycling
(National Public Health Partnership, 2003).

Typeis the specific physical activity included in th@léwing domains:

Leisure time physical activity refers to sport and recreational physical aigtivi
including:

a range of activities conducted specifically fojogment, social, competitive or fitness
purposes, performed in leisure or discretionaret{@rmstrong et al2000);

Domestic and gardening activity this is activity undertaken as part of domestic,
parenting and other carer duties. Moderate lee¢lshis type of activity include
window cleaning, vacuuming, pushing a prand digging in the garden;

Work related physical activity physical activity undertaken as part of paiduppaid
work, excluding travelling to and from wo(kational Public Health Partnership, 2003).
Active transport related physical activityundertaken for the purposes of travel to and

from placegNational Public Health Partnership, 2003).

The current recommendations regarding the actreityired for health benefit focus on

‘leisure time’ activity.

Understanding the above terms is important whersidenng the measurement of
physical activity and there are a range of measenémmethods that can be used in
research. These include self-reported surveysiomsensors such as pedometers and
accelerometers, diaries and logs, behavioural ghten techniques, use of doubly-

labelled water, and measures of fithess and indpagsiological measures such as
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lipids, heart rate and body composition (Baumamlgt2002). Methods used in the

studies undertaken in this research are outlinsdilxsequent chapters.

1.2. Physical activity as an issue

Over the last 30 years there has been strong, stensiepidemiological evidence that
defines a range of health and social benefits fatigpation in regular moderate
intensity physical activity (USDHHS, 1996; CDHAC998). Participation in the

recommended levels of moderate intensity physictivity provides an overall risk

reduction in all-cause mortality of approximatel998 (Lee & Skerrett, 2001). In

particular the greatest benefits on all-cause rhityrtare gained when shifting those
who are most inactive towards becoming moderatetivea (USDHHS, 1996; Lee &

Skerrett, 2001). Participation in physical activatiso impacts on a number of specific
diseases, in particular a reduction in cardiovascuisk factors and prevention of
cardiovascular disease, non-insulin dependent tiaband some cancers (CDHAC,
1998).

The relationship between physical activity and @aascular disease is well established
and,as with all-cause mortality, the population riskiuetion is greatest for those who
are moved from being inactive to meeting the recemed levels of moderate
intensity physical activity (Bull, Bauman, Bellew Brown, 2004). Wannamethee and
Shaper (2001) reviewed the epidemiological evideneggrding physical activity and
cardiovascular disease and concluded that leisame physical activity is clearly
associated with reduced risk of coronary heartagiseand cardiovascular mortality in
both men and women and in middle-aged and oldeviduwhls, as well as being
associated with reduced risk of stroke. They hggtikd that physical activity does not
have to be vigorous to achieve a reduction in igle of cardiovascular disease and that

the existing evidence supported regular moderagsighl activity.

Early cross-sectional studies showed that decregisgsical activity was an important
risk factor for the incidence of type 2 diabetesl an more recent years stronger
evidence from randomized controlled trials has sujgg these findings (Bull et al.,
2004). A study that examined the risk of prolondekbvision watching on type 2
diabetes, found that increasing physical activitgswassociated with a significant

reduction in risk for diabetes and that prolongedvision watching was directly related
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to increased risk of type 2 diabetes (Hu, Leitzma®tampfer, Colditz, Willett, and
Rimm 2001).

The increasing trends in global obesity, mainly daveloped countries, in recent
decades are of concern (Australian Institute ofltHeand Welfare [AIHW], 2003) and
although the association between overweight angityband an increased risk of ill
health is well established (World Health OrganmatiWHO], 2000), the role of
physical activity in this relationship is uncleaErlichman, Kerbey and James (2002)
undertook an analysis to examine the evidence fossipal activity in preventing
unhealthy weight gain and obesity and concludet tthea amount of physical activity
required to prevent population weight gain or tduce or maintain weight loss in those
populations that are already overweight or obesemisre than the current

recommendations for physical activity.

There has been research examining the link betiemezis of physical activity and
specific cancers since the 1980s and it has beggested that regular physical activity
is associated with a reduction in all-cancer matpidnd mortality (Bull et al.2004).
However the strongest relationships appear to Ieess two of the most common
cancers- breast cancer and colon caneesind the broader association is likely to be
due to the effect of physical activity on these wemcers (Bull et al2004). Bauman,
Habibullah and Holford (2003) undertook a systemadiiew of physical activity and
cancer in 2002003 for the New South Wales Cancer Council anctlcoied that the
strongest evidence for the protective effect ofgitsl activity was in relation to colon
cancer with moderate to good evidence regardingeptive effects for breast cancer
development. There was a lack of evidence inicglab other cancer sites (Bauman et
al., 2003). There is also evidence that physical agtivan provide psychosocial and
quality of life benefits for those people with can¢Courneya, 2001) and that physical
activity before, during and after treatment cowsidy shows a positive association

with cancer outcomes (Courneya, 2003).

Participation in physical activity can also haveimpact on mental health and injury
although the evidence is less convincing than far previously discussed health
outcomes. In relation to injury it appears thaingephysically active could have

benefits for the prevention of osteoporosis andiced) the risks and consequences of

arthritis but it is unclear what sort of activitprdributes the greatest benefits.e.
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strength training, balance, or gait training (Betllal., 2004). As with injury, there are
suggestions regarding the benefits of physicaliigton mental health outcomes but

there is a lack of evidence to convincingly dematstthese benefits (Bull et &004).

The above evidence demonstrates the protectivefiteen€ being physically active on
health outcomes and reaffirms that the National sRiay Activity Guidelines for
Australia which advocate for thirty minutes of moate intensity physical activity on
most days of the week, does provide populationthebénefits (CDHAC, 1999).
Promoting regular, moderate intensity physicalvégtiparticipation is clearly a public
health priority (Bauman et al., 2002; USDHHS, 1996)

1.3. Physical activity participation rates globally andin Australia

Despite the existence of clear physical activitidglines which recommend 30 minutes
of moderate activity on most days of the week (US3HL996; CDHAC, 1999) levels
of overweight and obesity, and physical inactiatg increasing in many parts of the

western world including Australia.

Physical inactivity is a global problem. In 199y 1998 a survey conducted in the
United States of America showed that 70% of adaited to participate in 30 minutes
of light to moderate physical activity at leastefitimes a week or 20 minutes of
vigorous exercise three times a week (SchoenboBa&es, 2002). Broader data from
24 countries in the region of the Americas shoved nore than 50% of the population
were not performing the minimum recommended 30 temwf moderate-intensity
activity on at least five days of the week (JacdaByll & Neiman, 2003). European
data varies widely with a 2002 study showing thevptence of inactive leisure time
behaviour in the European Union varied from lessth0% in Finland to almost 60%
in Portugal (Vainio & Bianchini, 2002). Closer twme, data from New Zealand
showed that 61% of adults did not achieve the recended 30 minutes of moderate

activity a day on five or more days a week (Spod Recreation New Zealand, 2003).

In 2001, Bauman, Ford & Armstrong released a regestcribing trends in population
levels of self-reported physical activity in Audisabetween 1997, 1999 and 2000. The
data used in this report were collected as paftobifve Australia and National Physical

Activity Surveys (the 1997 Survey was funded by #estralian Sports Commission

12



and the CDHAC, the 1999 Survey was funded by theH&D and the Australian
Institute of Health and Welfare [AIHW], with suppoirom the New South Wales
[NSW] State Health Department and the 2000 Survag Wwinded by the Australian
Sports Commission with support from Australian @alpterritory [ACT] Health and
NSW Health). The surveys used the same measutethanuestions related to self
reported participation in physical activity. Theegtions that were used have been
shown to be appropriate and reliable for populasanveys (Bauman, et al., 2001).
Each survey was conducted at the same time of dae, \(the last two weeks of
November), and were undertaken at a similar timthéosurveys conducted as part of

the research in this thesis.

The major findings from this report demonstratedtthhe percentage of adult
Australians achieving sufficient time being phy$icactive for health benefits (defined
as at least 150 minutes of walking, moderate ansgigorous activity per week)

declined from 62.2% in 1997 to 56.6% in 1999 andaimed stable at 56.8% in 2000
(Table 1.1). Levels of physical inactivity incredsfrom 13.4% in 1997 to 14.6% in
1999, with an additional increase again in 2000%3% (Bauman, et al., 2001). A

clear gradient was seen in relation to educatiattalnment with those having less than

12 years of schooling being less likely to be sidfntly active (Bauman, et al., 2001).

Table 1:1: Percentage of People achieving sufficiemctivity time in Australia* (95% confidence

intervals)

Men

63.4 (61.3, 65.4)

59.6 (57.3, 61.9)

57.6 (55.1, 60.0)

Women

61.1 (59.3, 62.9)

53.8 (51.7, 55.9)

56.0 (53.8, 58.2)

Total sample

62.2 (60.8, 63.6)

56.6 (54.0, 57.2)

56.8 (55.2, 58.4)

Age Group (years)

18-29

74.0 (71.1, 76.8)

68.7 (65.0, 72.2)

68.5 (64.7, 72.0)

30-44

63.6 (61.3, 65.9)

535 (50.7, 56.2)

54.2 (51.4, 57.0)

45-59

53.8 (51.0, 56.6)

50.0 (47.0, 53.1)

49.7 (46.5, 52.9)

60-75

53.4 (50.2, 56.6)

54.1 (50.8, 57.5)

54.4 (50.7, 58.0)

Education Level

Less than 12 years schooling

55.1 (52.9, 57.3)

49.6 (471, 52.1)

50.6 (47.9, 53.3)

Completed 12 years schooling

63.0 (60.7, 65.3)

59.7 (57.0, 62.3)

58.8 (56.1, 61.4)

Tertiary qualifications

71.9 (69.2, 74.5)

62.3 (59.0, 65.4)

62.3 (59.2, 65.4)

* 'Sufficient' activity time is defined as 150 mies total activity including all walking and mod&raminutes, and
vigorous minutes of activity weighted by two (refexges 16—-18 of Armstrorgg al.,2000)

Adapted from: Bauman, Ford & Armstrong, 2001.
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A telephone survey conducted in Queensland in 2dwed that participation in
leisure-time physical activity had declined sin@1. The average amount of time
people spent each week in moderate leisure timaigdiyactivity declined from 66
minutes to 51 minutes between 1997 and 2001, smdvhrage amount of time people
spent each week in vigorous leisure-time physicdlvidy also declined from 86
minutes to 68 minutes. The proportion of peopléi@adng ‘sufficient’ levels of
physical activity for a health benefit decreaseahfr49% to 45% with the decrease
being greatest for women (50% to 41%), and wastgseamong the 18 to 29 age group
(61% to 51%) (Queensland Health, 2003).

1.4. The burden of disease from physical inactivity in Aistralia

Physical inactivity results in significant healthre costs and burden of disease. In 1999,
physical inactivity was seen to be responsibledproximately seven percent of the
total burden of disease in Australia (Mathers, \&sStevenson, 1999). A study
conducted by Stephenson, Bauman, Armstrong, Smite8ew (2000) looked at the
costs of illness attributable to physical inactiviThey estimated that the amount of
disease that could be prevented if the populatienevat least moderately active was
18% for Coronary Heart Disease, 16% for stroke, 1f&% non-insulin dependent
diabetes mellitus, 19% for colon cancer, 9% forabtecancer and 10% for depression

symptoms.

In 2000, Stephenson and colleagues reported tleae ttvere approximately 8,000
preventable diseases each year in Australia assdcwith physical inactivity which
makes it a large contribution to the overall burdérdisease, ranking second only to
tobacco as the most important issue in diseaseptien. This represents an estimated
77,603 potential years of life lost because oftindg. As a result, the economic cost of
physical inactivity to Australia at that time wasoemous; it was estimated that the
direct health care cost attributable to physicattivity was $400 million per year with
indirect costs such as time off work and the sooists, resulting in a doubling of this
amount (Stephensat al.,2000).
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1.5. Potential interventions to address physical inactity — the need for
multistrategic, multisectoral approaches

There is no doubt that increasing physical actiuitythe population is a significant
public health priority and has clear benefits ghgsical, mental, social, environmental
and economic level (Queensland Health, 2003). Despuch work that has already
been done to address the problem of physical wingtithe challenge to build the
evidence base for effective best-practice inteigestcontinues. Addressing physical
inactivity requires a comprehensive approach tmatlves multiple strategies, multiple
sectors and approaches that are delivered in rfailsigttings (Bauman et al., 2002).
Such comprehensive approaches are consistent \wih cbre health promotion
philosophy. The Ottawa Charter for Health Promostates thdthealth is created and
lived by people within the settings of their evesytife; where they learn, work, play
and love” and this document highlights the need for comprsivenapproaches to
health issues that use a combination of the five guinciples for health promotion:
build healthy public policy, create supportive eomments, strengthen community
action, develop personal skills and reorient hesdttvices (WHO, 1986). The Jakarta
Declaration on Leading Health Promotion into thé' Zentury goes on to emphasise
that particular settings offer practical opportiest for the implementation of
comprehensive strategies (WHO, 1997). Specific#iig, Jakarta Declaration document
mentions local communities and the workplace as d&tyings for health promotion
action. In the Jakarta Declaration there is an exsighon the importance of developing
partnerships for health and social development,clwhwould require collaboration

between sectors at all levels of governance aneétyod@VHO, 1997).

The need to develop effective interventions toease physical activity is obvious but
to do so it is necessary to identify what factoam de changed in order to have a
measurable impact on participation in physical vitgti(Humpel, Owen and Leslie,
2002). Such factors have been classified witheaveml domains including:
demographic and biological, psychological, cogeitiand emotional, behavioural,
social and cultural and the physical environmetliSand Owen, 1999). Two areas
that are of particular interest in relation to phgéactivity is the relationship between
the physical environment and physical activity &nel role of the workplace setting in
physical activity. These two areas are the fodushe research in this thesis, with an

emphasis on the role that local government caniplépth these areas.
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1.6. Introducing the environment, the workplace and locdgovernment roles

It has been recognised that changing behaviounanhdividual level is challenging,
while on the other hand there is evidence that gbsrio physical environments have
the potential to influence the physical activityhbeiours of significant numbers of
people (McCormack, Giles-Corti, Lange, Smith, Ma& Pikora, 2004). Theories of
health behaviour such as Bandura’'s Social Cognitikeory describe the interaction
between an individual, their behaviour and the mmrent and provide a basis for
further understanding the relationship between ighysactivity and the physical
environment (Bandura, 1986). Socio-ecological nmdevhere the environment,
people’s behaviour and social and organizatiorféllémces are recognized, are also of
importance when trying to develop further underdtag in this area (Sallis, Bauman &
Pratt, 1998; Sallis and Owen, 1997). Such modelsh@wledge the effects that
interpersonal, intrapersonal, institutional, comityuand legislative factors have on the

behaviour of individuals and populations (McCormatlal., 2004).

Research into the relationships between environnagwt physical activity is still

evolving. From a public health perspective modificn of environments has the
potential to encourage increased physical actaftg population level (Sallis & Owen,
1999), and this is likely to be more effective andbtainable than just working at an
individual level. In addition, creating supportigavironments for physical activity can
support some of the commonly used individual apgiea (Merom, Bauman, Vita &
Close, 2003). Current knowledge about the eviddocereating supportive physical

environments for physical activity are describedatail in Chapter Two.

While traditionally the health focus of local gomerent has been on the provision of
environmental protection, especially against intect diseases (Harris & Wills, 1997),
more recently local government is recognised adear cstakeholder in developing
environments that support the health and wellbedfigocal communities with a

particular role in physical activity (Harris & Wal] 1997; King, Hawe & Corne, 1999).

In 2001 the NSW Department of Local Governmentasdel guidelines titled “Creating
Active Communities: Physical Activity Guidelinesrfbocal Councils” with the aim of
assisting local councils to be involved in encourggcommunity level physical activity
(NSW Department of Local Government, 2001). Irstilocument numerous benefits

are described for councils and their communities assult of increasing participation
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in physical activity. These include: improved picgs and psychological health of
community members; stronger families and health@nmunities; economic benefits
(with a specific mention about the role of physiaadtivity in improving work
performance and productivity, decreasing absenteaisd staff turnover and reducing
work accidents as well as creating employment dppdres in the area of sport and
recreation provision, attracting tourism and newidents and economic benefits
through holding sporting events); environmentaldfigs through protection of habitat
and biodiversity and the provision of parks, oppacges and natural environments and
providing infrastructure for cycling and walkingeduction in crime and antisocial
behaviour; improved injury prevention; and enhangedile for the council in the local
community (NSW Department of Local Government, 200th particular, local
government agencies were seen to have key resgiiesiin providing a wide range
of facilities and services that are relevant tooemaging physical activity participation
such as facilitating the provision of sport and reational facilities, providing
infrastructure to support incidental activity, suah walkways and cycle ways and
providing public open spaces such as parks (NSWabeent of Local Government,
2001).

Not only do local governments play a role in comitwievel activity, they can also
play a role in promoting physical activity opporitigs for their staff at a workplace
level. A review of workplace physical activity gmams conducted by Proper and
colleagues (2002) showed some evidence of redussehteeism and less conclusive
evidence for the effect of physical activity progisaon job satisfaction, job stress and
employee turnover (Proper, Staal, Hildebrandt, #anBeek & van Mechelen, 2002).
The lack of well designed trials in this area waghlighted and there is a need for more
research to be conducted in this field.

The focus of the research in this thesis is orrdle of local governments in promoting
physical activity both at a community neighbourhdedel and at a workplace level.
Further detail on the environment and workplacea &sy setting for physical activity
programs are provided in Chapters Two and Fivee [Eingest part of the presented
research focuses on the evaluation of a local gowent environmental modification

called the Riverway development.
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1.7. Introducing Riverway

At the end of 2004, Thuringowa City Council commeshcdevelopment of the
Riverway project which is located in Townsville, fiflo Queensland, on the Ross River.
The Riverway Project is a multi faceted developnbat aims to make the river habitat
accessible to residents and tourists while pratgaind enhancing the natural beauty of
the area. The development consists of multiplgestaand when the entire development
is complete it will stretch for 11 km along the ¢has of the Ross River and be a
dynamic combination of cultural, sports, leisumsidential and commercial activities.
This is part of a 20 year plan for the area. Rixgrwas conceived by Thuringowa City
Council and aims to provide a livable environmewt fthe community while
maintaining a standard of ecological sensitivityd aiver management. Along the
proposed 11 km redevelopment there are four uniguex precincts with nodes at
Pioneer Park, Loam lIsland, Apex Park and the RagsrB®am. Stage one involved
completion of the Pioneer Park and Loam Island s@i it is these areas that are the
focus of the research undertaken and describedisntitiesis. A detailed map of the

entire study area is provided in Appendix 1.1.

Pioneer Park

Pioneer Park is the hub of Riverway and is wheeeltital community, visitors and
tourists can enjoy a range of activities. The tlgw@ent consists of:

* Two swimming lagoons covering 4,000 sgm

» A grassed outdoor amphitheatre

* A cultural centre including the Riverway Arts Cenéind the Pinnacles Gallery

* River edge development including parklands, pattsyvapardwalks, decks and
bridges, picnic and barbeque facilities and playgtbequipment, all with river

views
* A cafe and restaurant

Work commenced in the Pioneer Park area in Septelf®! and the initial focus was
on a 5 km section that involved civil and landsogpivorks. Construction of the newly
developed Riverway area was due for completiomt@ 2005 but due to delays was not

officially completed until July 2006. Before consttion commenced there were rough
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paths along the river edge and a large open spitlcenavdevelopment or infrastructure.
Throughout construction of all areas, the publil &bd access to existing walking
tracks along the river. The Riverway developmeat resulted in a unique integration
of the built and natural environment. A map obthkiage of the Riverway development

is shown in Figure 1.1.

Figure 1:1: Riverway Map

THURINGOWA

RIVERWAY
1. BHP Billiton Yabulu Eco Active Centre 6. Carp 11. Riverway Pontoon
2. Riverway Arts Centre 7. Village Spine 12. dt&esidential
3. Swimming Lagoons 8. Practice Oval 13. Skatepar
4. Riverway Amphitheatre 9. Tony Ireland Stadium

5. Rivervillage 10. Riverwalk

** Please note that the Tony Ireland Stadium amdaltresidential area had not commenced when the
2006 follow up was completed.

Loam Island

Loam Island is 5 km west of the Pioneer Park deumkent and is connected by a path
along the River that was redeveloped as part obtegall project. Although called an
island it is really a section of land alongside theer that is part of the mainland.
Development commenced at Loam Island in Octoberd 20l included transforming
the existing area into an environmental and nat@ereational reserve and the

construction of a multiuse community facility foseu by local Scouts, Guides, the
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Riverway Rowing Club and the Townsville Water Skulc The 5 km area between

Riverway and Loam Island is referred to as the Rveg precinct in this thesis.

Future work in the Riverway area

Further development of the Loam Island area ism#dnincluding an upgrade to the
savannah grassland in the area and expansion alv#rezdge that will comprise pools
and interactive artwork that aims to stimulate at@h’s interest and understanding of
river ecology. Eventually this precinct will be anvironmental wetland with
boardwalks and information for visitors about thatume and diversity of marine
wetland environments. Future development is alaored further along the river edge

but is not part of the current research presemtekis thesis.

Evaluation of the Riverway development provideddaal opportunity to contribute to
the knowledge of the relationship between the envirent and physical activity, which
is needed to support and lobby for environmentdtigused public policy and

interventions that will impact on physical activity

1.8. Thuringowa City Council Workplace Physical Activity Research

As a result of the doctoral candidate’s involvemienthe evaluation of the Riverway
project, the Thuringowa City Council became intexdsn the topic of physical activity

from a workplace perspective. A request was magdehb council to undertake a
qualitative research project to assess employegsivsv about workplace physical
activity programs and, as a result of this reseafatther studies were conducted
including a pedometer study to assess indoor amtdbou employee physical activity
levels and the evaluation of a 10,000 steps wodepfahysical activity challenge. This
additional research has been incorporated intothiesis. Plans to have ongoing
involvement in workplace physical activity with thiehuringowa City Council were

unable to proceed due to Queensland local govermamealgamations in 2008, which
resulted in the Thuringowa City Council being subsd into the Townsville City

Council.
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1.9. Conceptual framework for the thesis

As mentioned earlier in this thesis, there is qutfyea wide spectrum of approaches to
health promotion evaluation ranging from highlyorigus, methodological approaches
to much less rigorous techniques (Nutbeam, 1998 projects described in this thesis
provided an opportunity to apply Nutbeam’s Model Résearch and Evaluation
(Nutbeam, 1998), not only to these projects bub #&dsthe three independent projects
which were part of the overall Doctor of Public HeaProgram (Figure 1.2).

Nutbeam’s model uses six stages of research, vgudbgether to develop and evaluate
health promotion interventions — problem definiti@olution generation, innovation

testing, intervention demonstration, interventionssdmination and programme
management (Nutbeam 1998). Aspects of the moqwieaipto the research conducted

are discussed in subsequent chapters, and a eefiew is provided below.

Figure 1:2: Stages of Research and Evaluation Framerk
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The problem definition stage of Nutbeam’s Modeldstigates the causal basis and
scope for preventive or health promotion intenami (Nutbeam, 1998). This might
include an examination of existing demographic epidiemiological data as well as the
collection of new information through needs assesgnprocesses. Such data and
information provides essential background inforomtihat allows definition of the
major issues and their determinants, and identikeg target groups for future
interventions (Nutbeam, 1998).
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Solution generation uses social, behavioural arghrosational research to allow a
deeper understanding of the target audience soathaopriate interventions can be
developed. In this stage intervention theory dgwelent may occur which helps in
developing a more in-depth understanding of issuesthe methods that can be used

for achieving change (Nutbeam, 1998).

Innovation testing is assessing the success ofnérvention. This stage often
encompasses process evaluation where implementesti@assessed, and impact and
outcome evaluation where outcomes or effects asesaed (Nutbeam, 1998). Both
aspects of evaluation are important to ensurertbbnly are outcomes identified but

the reason for the outcomes being achieved isifaht

Intervention demonstration helps one understarahifntervention can be repeated or
refined and adapted for use in a local situati®his is particularly important to ensure
that research findings can be adapted for moretipgh@pplication in a “real world”

environment (Nutbeam, 1998).

Intervention dissemination is important, particlyaf an intervention has been shown
to be successful in achieving health outcomes. hSpeograms need wider
dissemination and how to implement strategieslatal level needs to be understood.
This includes ensuring that the contextual varsi@é health promotion practice are
understood. Undertaking evaluation at this legetdmplex and it can be difficult to
ensure that rigorous approaches are used by otftexa implementing interventions

particularly at a community level (Nutbeam, 1998).

Programme management is the stage where evalutdgks are directed towards
supporting the ongoing management of a program tarsd might include ongoing

monitoring of indicators of interest (for examptdysical activity participation levels).

Ongoing monitoring of the quality of a program sety is also conducted (Nutbeam,
1998).

As well as using Nutbeam’s Model as the framewankthe projects in this thesis, the
research has been grounded within a socio-ecologiodel of health promotion that
recognises the complex interactions between arvithehl, their behaviour and the
broader social and physical environment (Sallis ®e®, 1997). The social-ecological

model recognises that there are many influenceshealth behaviours, including
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intrapersonal factors, interpersonal factors, tagtinal factors, community influences
and policy (Sallis & Owen, 1997). The socio-ecatad model allows one to consider
the complex area of physical activity and the effeaf settings such as parks, leisure
facilities and workplaces and the influence of apgrsonal factors related to self-
efficacy and barriers; interpersonal factors relatesocial support; and organizational,
environmental and community influences. By apmlyan socio-ecological framework
the current research focuses attention on the@mwvient and its influence on behaviour
as well as considering intra and interpersonalofact In the Riverway project the
influence of the broader community and environmientconsidered in relation to
neighbourhood level physical activity within a oext of intrapersonal and
interpersonal factors. The workplace project eemlsbnsideration of intrapersonal and
interpersonal factors as well as organizationaltofac (workplace environmental
supports and policy) and community factors. Theicecological model of Health

Promotion is shown in Figure 1.3.

Figure 1:3: The Socio-ecological Model of Health Rimotion

Communi
{cultural

4 Envirenment
i (built & natural)

Interpersonal
(social metwork)

Individual
titudes,

Source: Image modified from University of Victoria, Centi@ Addictions Research of BC.

Based on the socio-ecological model, the doctoaaldiate developed a conceptual
framework to guide the research described thisghashelp conceptualise the role that
local governments play in creating supportive emwvinents for physical activity.

Although the research looks at local governmenegoboth at a community and
workplace level, the two cannot be seen in isalas there is considerable overlap

between the two environments. At both levels lgmlernment play a significant role
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in creating environmental supports and policy tdieee sustainable changes in
behaviour. The framework is shown in Figure 1.4.

Figure 1:4: Conceptual Framework for Thesis
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1.10. Research Aims

The research described in this thesis examined irtigact of local government
initiatives in promoting active lifestyles and ieasing physical activity both at a
community neighbourhood level and at a workplaaelle The aims of the thesis in

relation to the two main project areas were agveit
1.10.1 The Riverway Project

The overall goal of the Riverway research was taliate the impact of recreational
environmental modifications (The Riverway Projethuringowa) on the physical
activity levels of neighbourhood residents. Thedgtused the unique advantage of a
real life intervention or “natural experiment.” dkamined the levels of physical activity
amongst a group of Thuringowa residents who resigdeduburbs adjacent to the

Riverway development. Specifically the researched to investigate:

» Physical activity levels of Thuringowa residentsonieside in suburbs adjacent
to the proposed Riverway development before aner athe Riverway

development;

» The relationship between physical activity and proty to environmental areas

that are conducive of physical activity (i.e. the€Rway development);

» Thuringowa residents’ perceptions of the impactmfironmental modifications
on physical activity in terms of aesthetics, faigh, safety, self efficacy and

social connectivity; and

» Thuringowa residents’perceptions of the barrierghgsical activity.

1.10.2 Thuringowa City Council Workplace Study
The workplace research had three separate comonent
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Study One: Qualitative Research project

The first component was a qualitative study thgtl@ered Thuringowa City Council

employees’ perceptions about the role of the wartglin promoting physical activity.

The specific objectives of this research were:
* To assess employees’ perceptions regarding physitialty as an issue;
* To describe barriers to physical activity as pexegiby employees; and

» To explore possible ways that the workplace coutite the physical activity

of employees.

Study Two- Pedometer study
The aims of the pedometer study were to:

* Measure and describe self-reported occupational larslire time physical

activity levels of employees (indoor and outdoor);

* Measure and describe the occupational and leisuee fithysical activity levels

using pedometer step counts of employees (indaboatdoor); and

» Compare the number of steps accumulated by em@oyeeking in indoor and
outdoor roles, with self-reported data on physamivity using the long version
of the International Physical Activity QuestionmaiflPAQ) in terms of who

achieved “sufficient” levels of physical activity.

Study Three — Evaluation of the 10,000 steps wdake challenge

The aim of the 10,000 steps workplace challeng&uatian was to:
» To measure and describe the physical activity eeélemployees pre and post

intervention (10,000 Steps Workplace Challenge)gipedometer step counts.

In line with the socio-ecological approach, furtesrk was planned to be undertaken
with the local Council to explore how the organi@atcould better encourage employee
physical activity behaviours through environmensald policy supports within the
workplace environment in addition to behaviourainpaigns such as the 10,000 steps
workplace challenge. Unfortunately this stagehef work was unable to continue due
to the change to local government structures ine@siand and amalgamation of two
local councils resulting in the demise of the Thgawa City Council. Further
information in relation to this is provided through the thesis.
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1.11. Overview of thesis components

This thesis presents both components of the rdseardertaken, firstly the Riverway
component, followed by the Thuringowa City Coundbrkplace Study. Each part is
preceded by a literature review relevant to the &eing researched. A short overview
of the following chapters of this thesis is outtingelow:

Chapter 2: Understanding Environmental Influencesn Physical Activity

This chapter presents a literature review thatnilest the environmental factors that are
associated with adult participation in physicaliatt. The literature review also

describes what is known about envir onmental imtetions and the impact they have
on neighbourhood/population physical activity. Tierature reviewed covers the time

period 1994 — 2004 and was used to inform desigheoRiverway project in 2004.

Chapter 3: Methodology for the Riverway study abdseline study findings

This chapter describes the baseline postal sumwéyhservation study that was

conducted prior to the commencement of the Riverdeselopment.

Chapter 4: Evaluating an environmental modificatmo the impact of the Riverway
construction on individual, social and physical emenmental
determinants of physical activity

This chapter compares data from the baseline 20@gssectional survey completed
before the Riverway development commenced withllavioup cross-sectional survey

conducted in 2006, five months after the completib6tage One of Riverway.

Chapter 5: The Role of Proximity in Physical Acttyi Participation

This chapter describes geographical informationesysdata that was used to geocode
the 2004 and 2006 survey respondents’ homes te thoations (closest path along the
river, the Riverway complex, the Riverway precinat)d assessed the relationship of

proximity and physical activity.

Chapter 6: Understanding Workplace Influences on Y&ical Activity

This chapter presents a literature review desaililme effectiveness of workplace
physical activity initiatives on physical activiparticipation by workers. The literature
reviewed covers the time period 1998 — 2005 and wsasl to design the Thuringowa
City Council project in 2005.
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Chapter 7: Physical activity programs in the worlggle — employee perceptions

This chapter describes the findings of an exployattescriptive study, using focus
groups and interviews, conducted with Thuringowsy Clouncil employees in March
and April, 2005, to explore employees’ perceptiabsut the role of the workplace in

promoting physical activity.

Chapter 8: Findings of a pedometer study in a logglvernment setting

This chapter describes the findings of the pedomstiedy that compared physical
activity levels between indoor and outdoor emplasyaeboth leisure and work time,

conducted at the Thuringowa City Council in Aug2§06.

Chapter 9: Impact evaluation of a 10,000 steps wadce challenge in a local
government setting

This chapter describes the findings of the 10,0@psSWorkplace Challenge conducted
with Thuringowa City Council employees in OctoberdaNovember, 2006. The
overall aim of the evaluation was to measure arsdrilee the physical activity levels of
employees at Thuringowa City Council pre and poservention (i.e. 10,000 steps

challenge) using pedometer step counts.

Chapter 10 — Overall Discussion, conclusions and@deenmendations

This chapter discusses the findings of the researotlation to other studies conducted

in this area. The significance and implicationshef research results is presented.
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Chapter 2. Understanding Environmental Influences
on Physical Activity

2.1 Abstract

Objectives: This literature review identified existing reviswand studies that examined
environmental factors associated with adult paséiton in physical activity and
examined the impact of environmental interventiars neighbourhood/population

physical activity.

Methods: A literature search for review papers publishedvieen 1995 and 2004 was
conducted using electronic databases including @&od&rholar, SPORT discus,
Psychinfo, Medline, Pubmed and Cinahl in combimatwith hand searching of
reference lists in identified studies and of pesgournal libraries. A search of
publications compiled by Active Living Research waso undertaken. In addition to
these reviews, other significant studies were ifiedt using the same databases and
snowballing The following search terms were used in combinatphysical activity,
physical inactivity, exercise, walking, bicyclingcycling, recreation, leisure,
environment, physical environment, built environmjernatural environment,

neighbourhood, correlates, trails, footpaths, irgation.

Results: Twenty one papers (seven review studies tmadteen other studies) were
reviewed. Overall consistent associations werentified between the following

environmental variables and physical activity beban existence of, access to and
proximity of facilities for physical activity inclling walking and cycle paths; safety
aspects of the physical environment; aesthetichefnvironment; population density,
connectivity, land use mix and overall urban/nemlmhood design features. However,
many of the studies were limited by cross-sectiotesign, which prevented any
convincing conclusions being made about causaleece; the use of perceptual
characteristics such as perceived safety, aesthedind other neighborhood
characteristics and accessibility; and self-repogtasures of physical activity and the

lack of a sound theoretical framework.

Conclusions: Despite growing evidence that supports an assoniabetween

environmental attributes and physical activity wedlsigned prospective studies and
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guasi-experimental intervention research is requiceallow a clearer understanding of
causal relationships. Local governments play arclele in the development and

maintenance of physical environments in which ptglsactivity can occur.

2.2 Introduction

As discussed in Chapter One, addressing physiealiiity requires a comprehensive
approach that involves multiple strategies and ipleltsectors that are delivered in
multiple settings (Bauman, Bellew, Vita, Brown & ©w 2002). Traditionally,
interventions to increase physical activity haveerbet an individual level and the
challenge of achieving sustainable changes in iddatl behaviour is well recognised.
For some time health promotion has endorsed theeval environmental and policy
interventions (Sallis, Bauman & Pratt, 1998) anig thiew reflects two of the World
Health Organisation’s Ottawa Charter for Health fRoton principles, creating
supportive environments and building healthy pupbticy (World Health Organisation
[WHOQ], 1986). Increasingly there is acknowledgeingnat interventions need to be
expanded to the environments in which physicalvdgtmight occur including settings
such as workplaces, schools, and neighbourhood<¢kficack, Giles-Corti, Lange,
Smith, Martin & Pikora, 2004). The WHO (1998) preps that an environment that
does not support activity as part of daily life n@ntribute to the rises in obesity that is
being seen in many parts of the world today (WH®98). Creating supportive
environments that are conducive to active livingehdhe potential to influence the
physical activity behaviours and health outcomesigfificant numbers of people and
can be more sustainable than individual approa(®aitis & Owen, 1999; McCormack
et al.,2004).

Despite the growing recognition that environmeitétrventions to promote physical
activity are useful, there is limited evidencendicate which environmental factors are
most likely to influence physical activity and whsdrt of environmental interventions
are most likely to impact on population levels diypical activity (Humpel, Owen &
Leslie, 2002). This is particularly important at reeighbourhood level where
identification of the factors in the physical emviment that are related to physical
activity can be used to inform environmental ingmions and policies. In particular

this evidence can be used by local governmentsavtadeally placed to contribute to
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the health and well-being of their communities tigio the provision and management
of facilities and services that encourage neighbood level physical activity
participation (New South Wales Department of Lagalvernment, 2001). Examples of
facilities that local government provide, which gastentially impact on the physical
activity of community members both at a recreatidenel but also physical activity for
a purpose, such as getting to a shop or othemddisin, include footpaths, walking and
cycling tracks and trails, parks and other publigero space, and sporting and
recreational facilities.

The development of walking and bicycle paths aadstin particular, is an example of
an environmental intervention that could contribtaeneighbourhood level physical
activity (Gordon, Zizzi & Pauline, 2004). Constting walking paths and trails within
close proximity to neighbourhood residents providesess to convenient places for
physical activity (Wang, Macera, Scudder-Souciehniid, Pratt & Buchner, 2004;
Brownson, Housemann, Brown, Jackson-Thompson, Ki&ngVialone, 2000) and
because they are permanent fixtures, they areyliteelfacilitate the maintenance of
physically active lifestyles (Gordon et al., 2004lthough such developments have the
potential to influence neighbourhood physical attibehaviour, they are at this point,
not well studied (Gordon et al., 2004).

The development of new facilities and services gommunity provide an opportunity
for local government to evaluate how they impacpbwsical activity, thus contributing
to the evidence base in this area. This is howevebmplex area and one needs to be
careful in making assumptions about cause andteffeenvironmental changes that a
local government might make. There are other fadttat can operate independently of
the local government initiative that influence pilegs$ activity such as social marketing
campaigns and locally based physical activity weations and these need to be taken
into account (New South Wales Department of Locavé&nment, 2001).

Understanding the complex factors that impact oysiglal activity behaviour can be
informed by a number of theories. Socio-ecologinaddels of health promotion
incorporate intrapersonal, interpersonal, physiealironmental and socio-cultural
factors that all interact to influence physicalitt behaviour (Sallis & Owen, 1997;
McLeroy, Bibeau, Steckler & Glanz, 1988). Soci@legical models are based on

social cognitive theory (Bandura, 1986), which expg how humans behave in relation
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to a reciprocal interaction between the charadtesiof an individual, the behaviour
(physical activity) and the broader environmentuhnich the behaviour is performed.
Understanding this interaction can provide insighd how physical activity behaviour

can be modified through environmentally focusedmntions.

King, Stokols, Talen, Glenn, Brassington and Kdbworth (2002) discuss additional
theories which can influence physical activity atneighbourhood level and help
researchers understand the influence of factore ascheavy traffic, safety, threat of
crime, poor environmental aesthetics, litter andffgr which might decrease
neighbourhood residents’ inclination to be activighim the neighbourhood. Studies
conducted by Sallis et al., (1990); Troped, Saumd&ate, Reininger, Ureda and
Thompson, (2001); and Craig, Brownson, Cragg andm)§2002), show that most
people prefer to engage in activities in the lae@ighbourhood. Theories such as the
theory of restorative environments can facilitagégghbourhood residents’ inclination to
be active within the neighbourhood due to factoichsas the high prevalence of natural
features, open spaces and other aesthetic atsilfkiteg et al., 2002). Communities
that incorporate restorative environmental featuir@s their design are likely to
encourage people to engage in recreational phyaality. This includes features
such as pleasant and safe places to walk, welltenaéd footpaths, accessible spaces
such as trails and parks and good lighting (CameBiauman, Marshall, Mohsin,
Westerly-Wise & Booth, 2002).

Physical activity research is a complex area bdeuwstanding environmental attributes
that influence physical activity can contributethe overall body of knowledge in this
area and can lead to sustainable environmentgbality changes. Environment can be
defined in different ways and for the purposesio$ fiterature review is defined in
relation to health enhancing physical activity‘asy aspect of the physical (natural)
environment or the urban or constructed (built) ieowment that subconsciously or
consciously relates to an individual and their ghgk activity behaviour’(Foster and
Hillsdon, 2004).

Further to this definition, Handy, Boarnet, EwingdKillingsworth (2002) define some
other key terms in relation to th#uilt environment,” which they define as
comprising ‘irban design, land use, and the transportationesysand encompasses

patterns of human activity within the physical @onment”. Urban design*“refers to
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the design of the city and the physical elementsimwiit, including both their
arrangement and their appearance, and is concemid the function and appeal of
public spaces”(Handy et al.2002). Land use “refers to the distribution of activities
across space, including the location and densitdifiérent activities, where activities
are grouped into relatively course categories, sashresidential, commercial, office,
industrial, and other activities”(Handy et al., 2002). Thetransportation system
“includes the physical infrastructure of roads, ewdalks, bike paths, railroad tracks,
bridges.” (Handy et al.2002).

The Riverway initiative introduced in Chapter Onecarporates elements that are
relevant to both the natural and built environmamd its development creates an ideal
opportunity to evaluate a local government inithtnvironmental modification that
has the potential to influence neighbourhood platsactivity. In order to inform the
evaluation design of Riverway it is important tovlaa clear understanding of the
current evidence about the aspects of the envirahrii&t are relevant to physical

activity. Thus the objectives of this literatusview are to:

1. Identify existing review studies that examine eonmental factors associated

with adult participation in physical activity;

2. ldentify studies published since the reviews orinoluded in the reviews that
examine environmental factors associated with gzhrticipation in physical

activity;

3. Identify studies that examine the impact of envin@mtal interventions on

neighbourhood/population physical activity; and

4. Provide direction for the design of the Riverwagleation study.

2.3  Methods

2.3.1 Review Papers

A literature search for review papers publishedveen 1995 and 2004 was conducted

using computerised searches of Google Scholar, iMedPubmed and Cinahl in

combination with hand searching of reference list&dentified studies. A search of

publications compiled by Active Living Research vedso undertaken. Active Living

Research is a program of the Robert Wood Johnsandation and was established in
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2001. It is administered by San Diego State UnitierResearch Foundation and
supports research to identify environmental factord policies that influence physical
activity (About Active Living Research, n.d.). FEuer information on this organisation
is available from their websitehttp://www.activelivingresearch.org/The search time

was limited to 2004 as this was when the reseasoimeenced.
The following search terms were used in combination

Physical activity, physical inactivity, exercisealking, bicycling, cycling, recreation,
leisure, environment, physical environment, buiiviconment, natural environment,

neighbourhood, correlates, determinants.

The inclusion criteria for the reviews included:bfication between 1995 and 2004; a
study population aged 18 or over; published in Bhgland studies that examined the
relationship between any aspect of the built artdrahenvironment and any form of
physical activity including overall physical actiyj walking or cycling. Reviews that
reported on indoor environmental factors were edetlfrom this review (e.g. change
facilities or stairs). Very few qualitative studievere identified and these were also

excluded because they were not able to providermdton on causal relationships.

All titles were independently reviewed and relevatistracts extracted for further
review. A full text of all articles assessed ambeotentially relevant was obtained. A
checklist identified from the Critical Appraisal iB& Programme (CASP) in the United
Kingdom was used to assist in the review of eaticlar CASP was established in
1993 and aims to enable individuals to developstiks to identify and make sense of
research evidence, as well as assisting them ty #pp knowledge into practice. The
CASP checklist had “10 questions to help you makess of reviews” and was adapted
by CASP from Oxman, Cook and Guyat (1994). Thecklt is included as Appendix
2.1.

Following the full text review, seven review aréisl were identified as being relevant.
These articles were then examined in relation eéir ttated aims, type of review, search
strategy, included studies, main findings and dveuaality of the review. Each paper

was appraised for its strengths and weaknesse§iga® 2.1 for the search process for

review articles included in this review).
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Figure 2:1: Flow Chart Detailing Search Process foReview Articles

Database search
Google Scholar (n—=8235)
Medline (n=148)
Pubmed (n=160)
Sport Discus (n=29)
Cinahl (n=24)
Active Living Research (n=5)
Total - 1,191 articles identified (some overlap)

\

Title and abstract screening

10 articles remain

\

Screening of full text using CASP checklist: “10 questions to help you make sense of reviews’

A

7 articles remain

\

Final number of review articles selected as relevant to this study

7

2.3.2 Other recent studies published since review papers not included in
reviews

At the same time that the review articles were dpesearched, an additional search
using the same databases and search terms wadakedeto identify other recent

studies published since the review papers or rebiidied in reviews. Hand searching of
reference lists in identified studies and of peadgournal libraries was also conducted

as well as reviewing the publications compiled fiYe Living Research.

The inclusion criteria for thespapers were that they had been published since the
reviews and/or were not included in the reviewse-gearch was limited to 2000-2004
to ensure that the most recent papers were ideiitifvere published in the English
language; and that the studies examined the re&dtip between any aspect of the built
and natural environment and any form of physicaiveig including overall physical
activity, walking or cycling. Four of the studiexamined the association of the
physical environment and physical activity relatgzecifically to African-American
women. These papers were included in the cureaméw due to the higher proportion

of Indigenous Australians that reside in neighboods around the proposed Riverway
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area (Australian Bureau of Statistics [ABS], 20ahy it was thought that the findings
might provide some insight relevant to this grouQualitative studies were again
excluded.

All titles were independently reviewed and relevatistracts extracted for further
review. A full text of all articles that were assed as being potentially relevant was
obtained.

Following a full text review of fourteen article$pur were excluded due to the
weakness of the study methodology used, whichtéaftarticles as relevant. These
articles were then examined in relation to theitedd aims, design, population, main
findings and overall quality of the study. Eachdst was appraised for its strengths and
weaknesses (see Figure 2.2 for the search proweti®efother recent studies published

since review papers or not included in reviews).

Figure 2:2: Flow chart detailing search process foother studies included in this review

Database search
Google Scholar (n=721)

Medline (n—=24)
Pubmed (n—18)

Sport Discus (n=46)

Cinahl (n=33)
Active Living (n=76)
Total - 918 articles identified (some overlap)

&

Title and abstract screening

18 articles remain

Screening of full text

14 articles remain

¥

Final number of articles selected as relevant to this study

10
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2.3.3 Studies that examine environmental intervertins or modifications and
physical activity

A literature search for papers published betweedbl®thd 2004 was conducted using

computerised searches of Google Scholar, Medlinbpted and Cinahl in combination

with hand searching of reference lists in idendifiudies. A search of publications

compiled by Active Living Research was also undeata
The following terms were used in combinations:

Physical activity, exercise, walking, bicycling, oting, environment, physical
environment, built environment, natural environmetrails, rail trails, footpaths,

neighbourhood, intervention, modification.

The inclusion criteria for the intervention studiesluded: that they were published
between 1995 and 2004; had a study population agever 18; were published in
English; and that the studies examined the relalignbetween any aspect of the built
and natural environment that had been modified amgl form of physical activity.
Papers that reported on indoor environmental muatiins were excluded from this
review (e.g. modifying indoor workplace environmerguch as installing change

facilities or stair interventions).

All titles were independently reviewed and relevatstracts extracted for further
review. Following the full text review, four arts were identified as being relevant.
These articles were then examined in relation ¢ir thtated aims, type of intervention,
design, population, main findings and overall gyabf the study. Each study was
appraised for its strengths and weaknesses (saeeR2g3 for the search process for the

other recent studies published since review pagenst included in reviews).
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Figure 2:3: Flow chart detailing search process fo studies that examine environmental
interventions or modifications and physical activiy

Database search
Google Scholar (n—=44)
Medline (n=35)
Pubmed (n=29)
Sport Discus (n=12)
Cinahl (n=7)
Active Living Research (n=5)
Total - 132 articles identified (some overlap)

¥

Title and abstract screening

9 articles remain

v

Screening of full text

6 articles remain

v

Final number of articles selected as relevant to this study

4

2.4  Results

The review of the evidence is presented in threegoaies. Firstly, findings from the

review papers that summarise studies that explovkdt is known about physical

environmental factors associated with adult physictvity participation are presented.
Secondly, findings from other significant studiest included in the review papers, are
presented. Thirdly, what is known about intervemsi that use the environment to

encourage physical activity is presented.
2.4.1 Review papers: Environmental factors assoced with adult physical
activity

Seven review articles, published between 2002 &@d . 2summarising the relationship
between the environment and physical activity welentified. The seven reviews
examined 75 original papers published between H@12004 (see Table 2.1 for a full

list of these articles).
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Table 2:1: Studies included in review articles abatthe relationship between the physical environmenand physical activity

Authors

Journal

Humpel, Owen &
Leslie

2002
AmJPrevMed

Trost, Owen,

Bauman, Sallis,

Med&SciSports&
Med

Saelens, Sallis,

AnnBehavMed

Sallis, Frank,
Saelens, Kraft
2004
TranspnResPartA

Cunningham &

Owen, Humpel,
Leslie, Bauman,
Sallis 2004
AmJPrevMed

Lee & Moudon
2004
JPlanningLit

McCormack, Giles-
Corti, Lange,
Smith, Martin &
Pikora 2004
JSciMedSport

Balfour & 2002 | AmJEpid

Kaplan

Ball et al 2001 | Prev Med X X X

Bauman et a 1999 | AusNZLJP X X X
H

Berrigan & 2002 | AmJPrevMe X X

Troiano d

Blommaert et 1981 X

al

Booth et a 2000 | Prev Med X X X

Brown et al 1999 | AustJRural X
Health

Brownson etal | 2000 | AmJPrevMe X X X X
d

Brownsoneta | 2000 AmJPH

Brownsoneta | 2001 | AmJPH

Carnegi et al 2002 | ResQExerc X
Sp

Caughy et al 2001 | HealthPlace

CcDC 1999 | MorMortW X X X
klyRep

CDC 1998 | MorMortW X
klyRep

Cervero 1996 | TranspResA X




Authors

Journal Humpel, Owen &

Leslie
2002

AmJPrevMed

Trost, Owen,
Bauman, Sallis,
Brown

2002
Med&SciSports&
Med

Saelens, Sallis,
Frank

2003
AnnBehavMed

Sallis, Frank,
Saelens, Kraft
2004
TranspnResPartA

Cunningham &
Michael 2004
AmJHP

Owen, Humpel,
Leslie, Bauman,

Lee & Moudon
2004
JPlanningLit

McCormack, Giles-
Corti, Lange,
Smith, Martin &
Pikora 2004
JSciMedSport

Cervero&Gorh | 1995 | JAmPlannin X X
am g
Ass
Cervero& 1997 | TranspResO X X
Kockelman
Cervero& 1996 | Transport X X
Radisch Policy
Chapman & 1981 | JGerontolog X
Beaudet y
Corti et al 1996 | HPJAust X
Craig et al 2002 | AmJPrevMe X X X
d
DeBourdeat- 2003 | AmJHP
dhuij et al
Ewing et al 1994 | TranspRes X X
Record
Ewingetal | 2003 | AmJHP X
Eyler et al 199¢ | HealthEdué X
beh
Eyler et al 2003 | MedSciSpE
X
Frank & Pivo 1994 | TranspRes X X
Record
Friedman etal | 1994 | TranspRes X X
Record
Giles-Cort 2002 | PrevMed X
&Donovan
GilesCorti& | 2002 | SocSci Med X x X
Donovan
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Authors Journal Humpel, Owen & Trost, Owen, Saelens, Sallis, Sallis, Frank, Cunningham & Owen, Humpel, Lee & Moudon McCormack, Giles-
Leslie Bauman, Sallis, Frank Saelens, Kraft Michael 2004 Leslie, Bauman, 2004 Corti, Lange,
2002 Brown 2003 2004 AmJIHP Sallis 2004 JPlanningLit Smith, Martin &
AmJPrevMed 2002 AnnBehavMed TranspnResPartA AmJPrevMed Pikora 2004
Med&SciSports& JSciMedSport
Med
Giles-Corti 2003 | AmJPH X X
&Donovan
Greenwald & | 2001 | TranspnRes A
Boarnet Rec
Hahn & 1994 | HPJAust X
Craythorn
Handy 1992 | Built X X
Environmen
t
Handy 1996 | TranspRes X X
Record
Handy and 2001 | Transpn X X A
Clifton
Hanson & 1987 | Environmen X X
Schwab t and
planning
Hess et ¢ 1999 | TranspRes X X
Record
Hovell et al 1989 | Prev Med X X X
Hovell et al 1992 | ResQExerc X X %
Sp
Humpel et al 2004 | AmJPrevMe X
d
Humpel et al 2004 | AMJHP X
Humpel et al 2004 | AnnBehMe X
d
King et al 2000 | Health X X X X
Psychology
King et al 2003 | AmJHP X
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Authors

Journal

Humpel, Owen &
Leslie

2002
AmJPrevMed

Trost, Owen,
Bauman, Sallis,
Brown

2002
Med&SciSports&
Med

Saelens, Sallis,
Frank

2003
AnnBehavMed

Sallis, Frank,
Saelens, Kraft
2004
TranspnResPartA

Cunningham &
Michael 2004
AmJHP

Owen, Humpel,
Leslie, Bauman,
Sallis 2004
AmJPrevMed

Lee & Moudon
2004
JPlanningLit

McCormack, Giles-
Corti, Lange,
Smith, Martin &
Pikora 2004
JSciMedSport

Kitamuraetal | 1997 | Transportati X X
on
Klesges et al 1990 | Health X
Psychology
Kockelman 1997 | TranspRes X X
Record
Leeeta 2000 | AnnBehMe X
d
Leslie et al 1999 | Prev Med X
MacDougall et | 1997 | AustNZJPH X X X
al
McNally& 1997 | TranspRes X
Kulkarni Record
Newman & 1991 | Transport X
Kenworthy Reviews
Owens 1993 | Landscape X
UrbanPlan
Parsons et & 1993 | Pedestrian X X
Env (book)
Pikora 2003 | PD thesis X
Rodriguez & 2004 | Transpn Re X
Joo -D
Ross 200( SocSc&Me X
d
Ross & 1997 | Report X X
Dunning
Rutten et al 2001 | JEpiComm &
Health
Saelens et al 2003 | AmJHP X X
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Authors Journal Humpel, Owen & Trost, Owen, Saelens, Sallis, Sallis, Frank, Cunningham & Owen, Humpel, Lee & Moudon McCormack, Giles-

Leslie Bauman, Sallis, Frank Saelens, Kraft Michael 2004 Leslie, Bauman, 2004 Corti, Lange,
2002 Brown 2003 2004 AmJIHP Sallis 2004 JPlanningLit Smith, Martin &
AmJPrevMed 2002 AnnBehavMed TranspnResPartA AmJPrevMed Pikora 2004
Med&SciSports& JSciMedSport
Med
Sallis et al 1989 | Prev Med X X X
Sallis et al 1990 | PHReport X X X
Sallis et a 1992 | Prev Med X
Sallis et a 1992 | AmJDiseas€ X
S
Children
Sallis et a 1993 | Health X
Psychology
Sallis et al 1997 | ResQExerc X X X X
Sp
Shaw et a 1991 | JLeisureRes X
Stahl et al 2001 | SocSciMed X
Sternfeld etal | 1999 | Prev Med X
Timperio et al 200¢ | Prev Mec
Troped et al 2001 | Prev Med X X X X X
Tropedeta | 2003 | Prev Med X
Turner et al 1998 | report X
Wilcox et al 2000 | JEpiComm X X X X
Health

Total no. of

studies
reviewed

This table has been adapted from one used by Gelslal., (2005)
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Summary of “review” findings

All of the reviews were narrative reviews. Theiesws had similar findings in relation
to aspects of the environment that influence playsactivity and these are summarised
in Table 2.2 (presented in the order of the yeat tine review was conducted). A brief

summary of each review and a summary of the kegtpdollows in the discussion.

The earliest review was conducted by Humpel, et(2002) who undertook a review
that investigated environmental attributes assediatvith adult physical activity.
Eighteen studies were included in the review. tR@siassociations were found in
relation to: access to facilities including cyckthms, footpaths, local parks, health clubs
and swimming pools; density of shop facilities; etaf of footpaths; safety from
neighbourhood crime; safe and friendly neighboudspaesthetically pleasing areas
and enjoyable scenery; and unattended dogs. Negasisociations were found with
busy streets; steep hills; lack of or inadequatdifies; and distance to cycle ways. A
number of difficulties were experienced in thisiesv. At times several environmental
items were combined into an “overall” measure whitdde it impossible to determine
which variable was significant. The outcome vaeashlsed in the studies reviewed used
different physical activity measures. Some studeesked at aspects of the home
environment which were not of interest to the coirreview. With the exception of one
study, all the studies in this review presentedssigectional associations of
environmental features with physical activity. Thathors highlight the need for
prospective studies of environmental factors aslipters of physical activity change
and the need for environmentally focused intereenstudies to allow conclusions to

be made regarding the possible causal nature @rhieonment-behaviour relationship.

The second review, conducted by Trost, Owen, Baurgatlis and Brown (2002),
aimed to update the evidence relating to the patssncial and environmental factors
associated with physical activity in adults. Nioé the studies had a particular
environmental focus and although the strength ainectibn of the associations of
environmental attributes with physical activity ieat from study to study there was
some limited evidence to suggest the followingilaites as being relevant: access to
and satisfaction with facilities; neighbourhoodetgf enjoyable scenery/aesthetics; safe
footpaths; access to a park; observing others batige. It was noted by the authors

that the review was limited due to the number ofigs that relied on self-report and



not objective data. The studies all focused osule time activity and looked at
multiple correlates in relation to physical actvit demographic and biological;
psychological, cognitive and emotional;, behaviouatitibutes and skills; social and
cultural; not just the physical environment. Alitbone study was crosectional in

design. These authors recommended the need fmefldngitudinal and intervention

studies.

The third review, conducted by Saelens, Sallisknathk, (2003), described the findings
from transportation studies that have exploredrétationship between neighbourhood
environment and non-motorised transport. The fafubkis review was on walking and
cycling for transport. Most of the studies in thesview showed an association between
environmental variables (density, connectivity,darse mix and walking/cycling) and
physical activity. High walkable neighbourhood$idracterised by high population
density, good land use mix, high connectivity, psmn of walking and cycling
facilities) had higher rates of walking and cyclimpmpared to low walkable
neighbourhoods. The strengths of the associatiaried but were mostly substantial.
It was discussed that these factors possibly eageurwalking and cycling for

transportation but not for recreation.

The fourth review, conducted by Sallis, Frank, 8agsland Kraft, (2004), summarised
literature on the relationship between the physiealironment and leisure time
physical activity that have relevance for transgtioh research. The authors concluded
that active transport is higher in walkable neiginboods but only related to walking
for destinations not for leisure. Positive assmies were found with mixed land use,
density, footpaths and lighting and active transpofhe availability of recreational
facilities close to home, convenient facilitiesdgaresence and characteristics of trails
were related to recreational physical activity. eTduthors of this review hypothesised
that placing facilities within walking or cyclingstance of homes could reduce driving

to recreational areas.

The fifth review, conducted by Owen, Humpel, Leslie, Bauman and s5al#004),

aimed to identify the relationship of perceived afgectively assessed environmental
attributes with the walking behaviour of adults [kirag for exercise or recreation and
destinations). Eighteen studies were includechenreview of which 16 studies were

crosssectional and two were prospective. Thirteen studised perceived measures
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and twelve had at least one objective measure. cbhelusions from the review were
that there are promising but limited patterns ofifpee findings in relation to walking
and the following environmental attributes: conesmie of facilities for walking
(footpaths, trails); aesthetic nature of the enviment; accessibility of places to walk;
and level of traffic on roads. The limitation abss-sectional designs was discussed as
was the limitations of using perceived ratings o¥ionmental attributes. The authors
recommended that self-reported environmental ati® be objectively verified and
that multi-level studies should be conducted tbeklat individual and social influences
as well as environmental influences. The use afspective study designs were
recommended in order to demonstrate which enviromahattributes have a causal role
in physical activity behaviour. The point was afsade that although the studies only
accounted for a small proportion of variance in gbgl activity, it must be

acknowledged that at a population level, these gdsucould be substantial.

The sixth review, conducted by Lee and Moudon (200#estigated the environmental
characteristics that support or hinder physicaivagt Twenty studies that used both
objective and subjective measures of independenthblas were included. The
physical activity outcomes included, but were nuotited to, walking and biking. The
review identified positive findings in relation t@ccess to and quality of walking
paths/trails and cycleway; safe environments; plefiaesthetic features and enjoyable
scenery; mixed land use and connectivity. Lee Blulidon (2004) concluded by
recommending the need for application of socio-@gichl models in the research on
the environment to allow a thorough understandihdghe multi-level influences on

physical activity behaviour.

The seventh and final review, conducted by McCoknat al., (2004), updated the
evidence on the association between the physicaltomment and physical activity
behaviour with a focus on research published betw2@00-2004. This review
examined context-specific physical activity behaviand examined the environmental
attributes that influenced walking for recreatiamdaransport; non-walking moderate
and vigorous-intensity physical activity; and ovelavels of physical activity. Studies
in the review included those that used self-repogiasures or objectively measured
(pedometer or accelerometer) physical activity aself-reported or objectively
measured environment data (such as Geographicahmation Systems [GIS], observer
collected, and audit data). The review identifibdt vigorous intensity activity is
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associated with convenience and proximity of féesi, perceived attractiveness,
presence of sidewalks and safety. Walking is astat with perceived access and
convenience of facilities, attractiveness, safetyl anterest of the neighbourhood,
aesthetics, and access to footpaths, access thdseand public open spaces, path and
street designs. The studies used in this reviewe wmstly crossectional so lacked the
ability to demonstrate causal evidence. There ass an overall lack of objectively
measured data. The authors highlighted the neegrfispective study designs and

guasi-experimental intervention research usingative data.
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Table 2:2: Summary of review articles examining theelationship between the physical environment anghysical activity

Authors/Jour
nallyear

Humpel,

Purpose of review

Provide an overview of tk

Search
strategy

Searched thre

Inclusion

Studies tha

\[oX0)i
studies
included
18 studie

Main findings

Positive associations wi

Comments/weaknesses

Didn't discuss limitations of th

D

Owen and measures that have been used watabases — 2001 measured  Access to facilities - a cycle path, review.
Leslie assess environmental attributes Psychinfo, environment-al footpaths, local park, health clubs,
and to review environment- Medline, variables that swimming pools. Promising interventions include:
American physical activity associations. | Cinahl could be related « Density of shop facilities » Cycle ways
Journal of to individuals and « Safe footpaths * Local parks
Preventive directly to « Unattended dogs « Access to and provision of
Medicine measured « Safety from neighbourhood crime facilities
physical activity « Safe and friendly neighbourhoods « Safe and aesthetically pleasing
2002 variables. « Aesthetically pleasing area neighbourhoods
* Enjoyable scenery )
Negative associations with Recommends future prospective
« Busy streets, steep hills , lack of or | Studies of environmental factors as
inadequate facilities, distance to cycle| Predictors of physical activity chang
way and environmentally focused
intervention studie
Trost, Owen, | Review and update the eviden| Searched four | 1997— | Adults 18 and 38 studies | Limited evidence suggests: No studies reviewed used objective
Bauman, relating to the personal, social| databases — 2000 over. but only ) . . measures, just self-report.
Sallis & and environmental factors Medline, nine with | * Access to and satisfaction with , ,
Brown associated with physical Pyschlit, social Depebnldent environme facilities. All studies were observational.
activity in adults. science index VEEIIS = ntal ) M : : -
. ’ 7 AvF . ost studies focused on leisure tim
sports discus physical activity, | relevance. Neighbourhood safety. -
exercise. . . :
Medicine and and did manual « Enjoyable scenery/aesthetics. i
. i u Looked at multiple correlates —
Science in searches of 1998-2000. . -OTTE
g » Safe footpaths demographic and biological;
Sports and reference lists - : e
Exercise : Quantitative psychological, cognitive and
studies * Access to a park emotional; behavioural attributes an
+  Observing others being active Ll ettt G ey
S0P environment; physical activity

While the above factors are associated w|

pa, the associations are weak.

characteristics.

Recommends longitudinal and
intervention studies.
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Authors/Jour
nallyear

Purpose of review

Search
strategy

Inclusion

(\[oX0)i
studies
included

Main findings

Comments/weaknesses

Saelens, Sallis| Provide a brief review of Searched one Measure-ment of | 19 studies | Most studies reviewed showed an Only one database used —
& Frank findings from transportation database — 2002 walking or association between environmental TRANSPORT.
studies that have explored the| TRANSPORT cycling as an variables (density, connectivity, land use . .
relation between neighbourhoqd _ outcome variable mix) and walking/cycling. Focus is on active transport not
environment and non-motoriseg@nd did manual broader physical activity — for
Annals of transport (i.e. cycling and searches of High walkable neighbourhoods (high example related to leisure or
Behavioural p -€. cycling ; ; ; v i ;
AV walking) reference lists population density, good land use mix, higlrecreation.
Medicine connectivity, provision of walking and ) L
cycling facilities) had higher rates of Following features are promising:
walking and cycling compared to low . .
. ¢ High density
2003 walkable neighbourhoods. . Good land use mix
These possibly encourage walking and | < High connectivity
cycling for transportation but not for «  Provision of walking and cycling
recreation. facilities
Sallis, Frank, | Summarise transportation and| Searched one | 1991- | Not mentioned 26 studies | Active transport is higher in walkable Same data as Saelens, Sallis and
Saelens & planning studies on the database — 2002 neighbourhoods but only related to Frank (2003). Additional studies
Kraft relationship between TRANSPORT destinations not leisure (as described related to leisure time physical
community design and active above). activity have been added here.
transport gnd in?erpret them | @nd did manual ) ) ] / o
T from a health perspective. searches qf Mlxgd land use, densny, fqotpaths and Search terms not described in this
p reference lists lighting were associated with active paper.
n Research transport.
Part A
Summarise literature on the Availability of recreational facilities close
relation between the physical to home, convenient facilities, presence a
2004 environment and leisure time characteristics of trails related to
physical activity that have recreational physical activity.
relevance for transportation
research. P Hypothesise that placing facilities within
walking or cycling distance of homes coul
reduce driving to recreational areas.
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Authors/Jour | Purpose of review Search Inclusion No of Main findings Comments/weaknesses

nallyear strategy studies
included

Owen, Identify the relationship of Searched three Any type of 18 studies | Promising but limited patterns of pwsiti | Review looked at walking only.
Humpel, perceived and objectively data bases — | 2004 walking as the findings in relation to: . .
Leslie, assessed environmental Psychinfo, main outcome c _ tacilities 1 W 16 studies were cross-sectional.
Bauman & attributes with the walking Cinahl, variable. + Lonvenience or faciliues for walking . .
Sallis behaviour of adults (walking fof Medline. ndependent (footpaths, trails) 2 studies were prospective.
American g)éz{iﬂ:tei oor:Sr)t.acreatlon and variable included « Aesthetic nature of the environment | 13 used perceived measures.
Journal of environmental _— 12 had at least one objective
Preventive attributes — » Accessibility of places to walk measure.
Medicine measured - Level of traffic on roads
objectively or by
2004 self-report. « Composition of environmental attributgs
Lee & Examine environmental Searched three| 1990- | Outdoor 20 studies | Positive findings in relation to: This review looked at 20 studies that
Moudon characteristics that support or | databases — 2002 environments . . used both objective and subjective
hinder physical activity. Medline, * Access to and quality of walking measures of independent variables
Psychinfo, pathsf/trails and cycle ways
Journal of Web of Science « Safe environment
Planning zggrgﬁggﬁ?g,%n « Pleasant aesthetic features and enjoyj
Lieterature scenery
government
2004 agencies. « Mixed land use and connectivity
McCormack, Update the evidence on the Searched four | 2000- | Quantitative 12 studies | Vigorous intensity activity is associated | Studies are mainly cross-sectional g0
Giles-Corti, association between the databases — 2004 studies published with convenience and proximity of no causal evidence, lack of
Lange, Smith, | physical environment and Medline ISI since 2000. facilities, perceived attractiveness, preserjcebjectively measured data, need for
Martin & physical activity. Current of sidewalks and safety. prospective study designs and quasi-
Pikora Contents, Any measure of experimental intervention research.
SPORT Discus physical activity
and TRIS behaviour as an o . ) .
. outcome Walking is associated with perceived access
Journal of Online correlate or and convenience of facilities, attractiveness,
Scie_n(_ece _and predictor variable. safety a_nd interest of the neighbourhood,
Medicine in aesthetics, access to footpaths, access td
Sport Self-report or beaches and public open spaces, path ard
objectively street designs.
2004 measured
environment data.
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2.4.2 Original studies examining physical environmal factors associated with
adult physical activity participation published between 2003 and 2004

Table 2.3 contains a summary of the ten studies ¢éxamined the influence of
environmental factors on physical activity that v@ublished since the reviews or not
included in the reviewsThe studies are listed alphabetically by authoname. As
with the reviews, a range of environmental facemes identified as having an influence
on physical activity and the findings are presentader the main environmental areas
that were identified as having an influence. Thaxse safety; proximity and access to

destinations; and urban design and land use; dad. ot

Safety

Six studies (Addy, Wilson, Kirtland, Aisworth, Sipar & Kimsey, 2004; Ainsworth,
Wilcox, Thompson, Richter & Henderson, 2003; Faskéilisdon & Thorogood, 2004;
Huston, Evenson, Bors & Gizlice, 2003; Sharpe,n@ea, Hutto, & Ainsworth, 2004
Wilbur, Chandler, Dancy & Lee, 2003) reported opeass of safety in the environment
that were related to physical activity. These wsaety of the neighbourhood, street
lighting, traffic, and access and maintenance @éwalks and footpaths. All but Foster
et al., (2004) used the Behavioral Risk Factor &illance System (BRFSS), to measure
physical activity as the outcome variable. Addykt (2004) and Huston et al. (2003)
found that better lighting in the neighbourhood veasociated with increased physical
activity. Sharpe et al., (2004) reported that wedlintained sidewalks were associated
with being sufficiently active. The existence afof paths or sidewalks was also
reported by Addy et al., (2004) and Ainsworth et @003), although they reported it in
relation to having access to paths rather thanstifety aspects of the footpath or
sidewalk. Foster et al., (2004) found that womedroweported feeling safe in their
neighbourhood during the day were more likely tdkw@ampared to women who did
not feel safe. Women in the Wilbur et al., (2008)dy were also more likely to be
sufficiently active if they reported feeling safetheir neighbourhood. Busy traffic was
reported by Ainsworth et al., (2003) as being anificant aspect of the environment

that deterred physical activity.

Access and proximity to destinations

Six studies reported that proximity and accessesidations in the neighbourhood had

a positive influence on physical activity (Cerv&duncan, 2003; Foster et al., 2004;



Addy et al., 2004; Huston et al., 2003; Powell, tda& Chowdhury, 2003; Sharpe et
al., 2004). Destinations included those that wesedufor leisure and those that were
used for utilitarian purposes. A number of stadibowed that access to areas such as
parks, playgrounds, sporting fields and walkinglieyr paths or trails were associated
with increased physical activity. Foster et @0@4) found that walking increased in
men who had access to a park and Huston et al3)2B0well et al., (2003) and Sharpe
et al., (2004) found that access to trails and rotmeas for walking and jogging
increased physical activity. Addy et al.,, (2004)owed that access to leisure
destinations such as parks, playgrounds and spofiglds positively influenced
physical activity and also found that access tawstshand worship facilities impacted
positively on physical activity. Cervero and Dund@®03) and Foster et al., (2004)
reported that access to destinations such as shagsassociated with increased
walking. A number of studies looked at actualahse. Addy et al., (2004) found that
defining the neighbourhood as a 0.5 miles (800 ad)us was a stronger predictor for
physical activity than a broader community variatblat was set at a 10 mile, (16 km)
radius. Cervero and Duncan (2003) compared ppaiits in relation to a one mile (1.6
km) and five mile (8 km) radius of origins and deations and found that the likelihood
of walking eroded steadily with the length of thip &and that having retail and service
activities within a one mile (1.6 km) radius encged participant cycling. Although
Powell et al., (2003) didn’t specify distance tltdg examine what impact there was on
walking in relation to the time that it took to geta place suitable for walking. They
found that participants who reported having acdess place to walk in less than 10
minutes from their origin were significantly morikdly to meet the recommended
levels of physical activity. The most commonly aeed places for walking were
neighbourhood streets, footpaths and public p&bw/€ll et al., (2003).

Urban design and land use

Cervero and Duncan (2003) found that urban desigh land-use diversity factors
influenced bicycling and walking. Land-use diversin and around a person’s
neighbourhood (for example having neighbourhoodilréacilities) was the strongest
predictor on walking whereas bicycling was equaifjuenced by density, diversity and
design especially at the person’s origin (i.e.desce) of a trip. Their study found that
the built environment had a stronger influence aikmg and bicycling in relation to

where the person lived more than where they intgridego to (i.e. the destination).
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Despite this finding however, the built environméattors that they examined had a
weaker influence on walking and bicycling compat@the influence of other variables
such as topography, darkness, rainfall and dembgrsyp Presence and quality of
footpaths, sidewalks, trails and public paths wierend to influence physical activity

(Cervero and Duncan, 2003; Ainsworth et al., 2088y et al., 2004; Huston et al.,

2003; Sharpe et al., 2004). The existance of pakd having places in the

neighbourhood for walking and jogging also had aitpe impact (Cervero and

Duncan, 2003; Powell et al., 2003; Addy et al.,£20Bharpe et al., 2004).

Other

Although not directly related to the physical epwiment it is worth noting that a
number of studies identifed the impact of the doerevironment and self-efficacy on
physical activity. A perception of having activeighbours increased the likelihood of
participants being physically active (Addy et &004; Ainsworth et al., 2003;
Sanderson, et al., 2003) and if participantsnkpeople who exercised, they were
more likley to be physically active themselves il et al., 2003; Sanderson et al.,
2003;; and Rohm Young and Voorhees, 2003). Paamtgowho had social pressures
and expectaions were less likley to be physicaityva (Rohm Young and Voorhees,
2003; Ainsworth et al., 2003) while Ainsworth et 42003) found that participants with

greater self efficacy were more likley to be suéigly active.
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Table 2:3: Summary of original articles examining he relationship between the physical environment ahPhysical activity

Author/Ye

Research objective

Design

Study

Outcome measures

RENIS

Comments

ar/Journal Population
Addy, To evaluate perceived | Cross- 1,194 adults | Dependent variable - physical activity Perceptions of social and physical Cross-sectional so no causal inferenc
Wilson, social and sectional | over 18 years.| measured by BRFSS. environment supports were positively can be made.
Kirtland, environmental supports| telephone | Rural south associated with physical activity and walking
Ainsworth, | for physical activity and| survey eastern USA | Neighbourhood defined as 0.5 mile radius, | behaviour, especially at a neighbourhood | Only self-report measures of
Sharpe, walking. county community defined as a 10 mile radius. level. perceptions, physical activity and
Kimsey 13 items addressed perceived supports and walking were used.

barriers of physical activity in the Better street lighting, trust of neighbours, use
American neighbourhood and 13 related to the same| of private recreation facilities, parks, Neighbourhood variables (0.5 mile
Journal of supports and barriers in the community. playgrounds, sports fields, schools, worship radius) were a stronger predictor for
Public facilities, were associated with physical physical activity and walking than
Health Neighbourhood supports were sidewalks, | activity. community variable (10 mile radius).

public recreation facilities, street lighting,
2004 pleasant neighbourhood for walking and Availability of sidewalks and using a mall for

physically active neighbours and barriers | walking were associated with increased

included traffic volume, unattended dogs, | walking.

crime, perception of neighbours being

untrustworthy.

Community supports were walking/cycle

trails, swimming pools, recreation facilities,

parks, playgrounds, sports fields, schools,

malls, places of worship and waterways and

barriers included crime and safety concern

associated with recreation facilities.
Ainsworth, | To assess the Cross- 917 African- | *** 34.1% were sufficiently active, 49.4% were| Cross-sectional so no causal inferenc
Wilcox, relationship of personal| sectional | American Dependent variable - physical activity insufficiently active and 16.5% were inactivi can be made.
Thompson | social, cultural, telephone | women living | measured by BRFSS
, Richter environmental and survey in two The presence of sidwalks was realted to Only self-report measures of
& policy variables with counties in Physical environment variables included meeting recommended levels of physical | perceptions and physical activity were
Henderson | physical activity among South traffic, sidewalks, street lighting, unattendeq activity. used.

women in ethnic Carolina, dogs, safety from crime, places within

Am minority groups. USA walking distance, places to exercise. Seeing people exercising in the Women only in the sample.
Journal of neighbourhood, being more self-confident il Participants were solely African-
Preventive ability to exercise, having better health and American so not necessarily
Medicine higher educational attainment were all representative of all people in South

2003

associated with being more physically activ

Carolina.




ar/Journal

Research objective

Design

Study
Population

Outcome measures

RENIIS

Comments

Cervero & | To examine the Cross- Adults in San | Dependent variable - self-report walking andLand use diversity in and around a person’s Didn’'t examine other aspects of the
Duncan influence of urban sectional | Francisco Bay| bicycling neighbourhood was the strongest predictor|oénvironment such as landscaping,
design, land-use Telephone| area, USA walking. aesthetics, etc.
American | diversity and density survey 15,066 Subjective measures of street connectivity,
Journal of | patterns on the choice to households. | land use mix, pedestrian/bike friendly designBicycling was influenced by diversity and | Evidence of the influence of built
Public walk or bicycle. Used the 2000 employment, accessibility,— measured aroyndesign especially at the origin. environment attributes such as street
Health Bay Area trip origin and trip destination. The built environment exerts a bigger impagtconnectivity, mixed land use and
Travel Survey on walking and bicycling in and around a | proximity to shops in associated with
2003 (BATS) For each recorded trip a 1 mile and a 5 mile person’s residential neighbourhood than dg active transport but is more
radii of origin and destinations was used destinations. “suggestive” than “compelling”.
using GIS data.
Topography and weather had stronger Did use GIS to measure distances.
associations.
Foster, To examine the Cross- England Dependent variable — frequency, duration, | In women, perceived safety of walking duriil Cross-sectional so no causal inferenc
Hillsdon & | relationship between sectional. | Population- intensity and type of physical activity the day and no shop within walking distanc{ can be made.
Thorogood | adults’ perceptions of | Face to based sample| performed in past 4 weeks. were associated with reported walking
the social and physical | face of 4,265 occaisions. Self-selection bias of participants.
Journal of | environment and their | interviews | adults aged Walking included any occaision of walking
Epidemiol | self-reported walking | at home. | 16—74 years. | for at least 15 mins. Perceptions of environment were not Self-reported measures of walking an
ogy and behaviour. associated with walking150 mins/week. physical activity.
Communit Perceptions of physical environment coverg In men, having a park within walking
y Health. attractiveness of local area for walking, distance was associated with walkirh0
access to shops, leisure centres, parks, cyq mins/week.
2004 paths, and traffic density
Huston, To examine Crost- Cabarrus Dependent variabl- physical activity Trails, streetlights, and access to places\ | Cros-sectional o no causal inference
Evenson, associations between | sectional | Henderson, measured by BRFSS positively associated with engaging in any | can be made
Bors & perceived neighborhood telephone | Pitt, Robeson, leisure activity.
Gizlice, characteristics, access fesurvey. Surry, and Perceptions of neighborhood characteristics Trails and access to places were positively| Self-report measures.
places for activity, and Wake (sidewalks, trails, heavy traffic, streetlights,| associated with engaging in the recommenged
American | leisure-time physical counties in unattended dogs, and safety from crime) apdamount of Leisure activity. Only assessed leisure activity.
Journal Of | activity. North general access to places for physical activity.
Health Carolina, In multivariable logistic regression modeling Can’t generalise to all populations.
Promotion USA. including environmental factors and
Subjects. demographics, access to places was
2003 Population- associated with any activity, and trails were

based sample
of 1796 adults
at least 18
years of age
residing in the

six counties.

associated with recommended activity.

Certain neighborhood characteristics,
particularly trails, and access to places for
physical activity may be associated with

leisure activity levels.
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Author/Ye
ar/Journal

Research objective

Design

Study

Outcome measures

RENIIS

Comments

Population

In this study, perceived neighborhood
environmental factors and access to places
physical activity were strongly associated
with race, education, and income.

for

Powell, To examine whether Cross- 4532 adults in| Dependent variable - physical activity People reporting a place to walk in less tha| Cross-sectional so no causal inferenc
Martin & adult Georgians were | sectional | Georgia, USA | measured by BRFSS 10 minutes were significantly more likely to| can be made
Chowdhur | (1) aware of safe and | telephone Categorised as meeting recommendations | meet recommended levels of physical
y convenient places for | survey. activity or not. activity. Self-report measures.

walking, (2) what
American | places they most Added questions about There was a direct relation between the
Journal of | commonly safe and convenient places to walk and convenience of the walking place and abilit
Public envisioned, and (3) proximity. to meet recommended levels of physical
Health whether the proximity activity.

of those places was
2003 associated with self- The most commonly reported safe and

reported physical convenient places for walking were

activity behaviours. neighbourhood streets, footpaths and publi

paths.

Rohm To determine Cross- 234 African- | *** 21% were sufficiently active, 61% were Cross-sectional so no causal inferenc
Young, & associations among sectional | American Dependent variable - physical activity insufficiently active and 18% were inactive.| can be made.
Voorhees | personal, social face to women living | measured by BRFSS Women who had a partner or who had no

environmental, and face in Baltimore, children were less likely to engage in some| Only self-report measures of
American | physical environmental| interviews | USA. Physical environment variables included physical activity. perceptions and physical activity were
Journal of | factors with physical traffic, sidewalks, street lighting, unattended used.
Preventive | activity level in urban dogs, safety from crime, places within Inactive women were more likely than
Medicine African-American walking distance, places to exercise. women who participated in some physical | Women only in the sample.

women. activity to know people who exercised.
2003 Women were divided into three groups: Participants were solely African-

meeting current recommendations for
moderate or vigorous physical activity,
insufficiently active, and inactive.

Comparisons were made between the grou
of women that met recommendations versu
women who did not, and women who
reported any activity versus women who wg
inactive.

Women who belonged to community group
were more likely to be inactive.

Women with fewer social roles were more
plikely to meet current recommendations.
S

Physical environment factors were not
rrassociated with physical activity level.

5 American so not necessarily
representative of all people in
Baltimore.
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ar/Journal

Research objective

Design

Study
Population

Outcome measures

RENIIS

Comments

Sanderson, | To explore personal, Cross- 567 African- | *** 39% were sufficiently active, 46% were Cross-sectional so no causal inferenc
Foushee, social, and physical sectional | American Dependent variable - physical activity insufficiently active and 15% were inactive.| can be made.
Bittner, environmental factors | telepone | women measured by BRFSS
Cornell, associated with activity | surveys residing in In the adjusted model, the social Only self-report measures of
Stalker, to help plan three rural Physical environment variables included environmental factors associated with wom| perceptions and physical activity were
Shelton, interventions counties in the| traffic, sidewalks, street lighting, unattendeq meeting the recommendations (versus used.
Pulley. USA. dogs, safety from crime, places within inactive) were attending religious services
walking distance, places to exercise. and seeing people exercise in the Women only in the sample.
American neighborhood.
Journal of Women were divided into three groups: Participants were solely African-
Preventive meeting current recommendations for Attending religious services, knowing peopl American so not necessarily
Medicine moderate or vigorous physical activity, who exercise, and a higher social issue scq representative of all African-American|
insufficiently active, and inactive. were associated with women who reported| women.
2003 any activity (versus inactive).
Comparisons were made between the grou
of women that met recommendations versy No physical environmental factors were
women who did not, and women who associated with the more active groups.
reported any activity versus women who wg
inactive.
Sharpe, To examine Cross- Two South Dependent variable - physical activity More likely to be sufficiently active if there | Cross-sectional so no causal inferenc
Granner, associations between | sectional | Carolina measured by BRFSS were well maintained sidewalks, access to | can be made.
Hutto, environment and policy| telephone | Counties in safe areas for jogging/walking, near where
&Ainswort | factors and physical survey. the USA Self-report items assessed knowledge, safe areas for walking/jogging were, if they| Only self-report measures of
h. activity 1,936 adults | presence and use of recreational facilities, | often used the tracks, trails and pathways. | perceptions, physical activity and
presence of environmental and worksite walking were used.
American supports, perceived safety, condition of
Journal of sidewalks and quality of street lighting.
Health
Promotion
2004
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Chandler,
Dancy &
Lee.

American
Journal of
Preventive
Medicine

2003

Research objective

To identify personal,
social environmental
and physical
environmental
correlates of physical
activity of urban
dwelling, Midwestern,
African-American
women and to obtain
their recommendations
for increasing exercise
in their communities.

Design

Cross-
sectional
face to
face
interviews

Study
Population
399 African-
American
women aged
20-50 years
living in
Chicago.

Outcome measures

*kk

Dependent variable - physical activity
measured by BRFSS

Physical environment variables included
traffic, sidewalks, street lighting, unattende
dogs, safety from crime, places within
walking distance, places to exercise.

Women were divided into three groups:
meeting current recommendations for
moderate or vigorous physical activity,
insufficiently active, and inactive.

Comparisons were made between the grou
of women that met recommendations versy
women who did not, and women who
reported any activity versus women who wg
inactive.

RENIIS

42% were sufficiently active, 48% were
insufficiently active and 9% were inactive.

Women who viewed the neighbourhood as
safe and women who knew people who

exercised were more likely to be sufficiently
active.

Cross-sectional so no causal inferenc
can be made.

Only self-report measures of
perceptions and physical activity were
used.

Women only in the sample.
Participants were solely African-

American so not necessarily
representative of all people in Chicag

** All four studies that had African-Americans asibjects used the same survey questions.
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2.4.3 Summary of the findings of other studies thagéxamined modified
environments that use the environment to encouragehysical activity

Very few studies examined the use of environmemiadlifications and most of these
were not relevant to this review (e.g. modifyingfrastructure at work or stair
interventions). Table 2.4 contains a summary offthe studies that assessed the effect
of environmental change on physical activity bebari Each study investigated the
use of existing walking/cycling trails but did retaluate the before and after impact of
an environmental modification. They did howeveoyide information about bikeway
and trail use that was of interest in relationhte Riverway study and are thus included
in this review. Due to the lack of studies in thi®a and the difficulties of drawing
conclusionseach study is described separately rather thanrigdr commonalities
across all studies.

Brownson et al., (2000) conducted a cross-sectishiady that aimed to assess the
physical activity patterns and correlates of wadkim the community, the availability of
places to walk and perform other physical actigitiand to describe attitudes towards
the trails and their uses that may serve as baraeenablers. This study was done in
the context of the development of walking trailsMissouri, United States of America
within the last 6 months to five years. Trails st&d in 31 communities and the
majority were located in residential park areashinitcity limits. The trails varied in
length from 0.13 miles (200 m) to 2.38 miles (3tB)Kmean 0.68 miles, approximately
1 km). The study assessed walking behaviour inptits# month, access to and use of
trails and whether exercise behaviour had changeda walking trail use. Aspects of
trails that were most liked were also assessedsulBeshowed that 38.8% of people
who had access to the trails reported using thdfomen, persons with more education
and higher income earners were more likely to taést Although there was a 55.2%
self-reported increase in the amount of walking agntrail users since using the trail,
the results were limited by the study design. Gudif-report measures were used and
the crosssectional design means that no causal relationsiaip$e inferred. There was
also no baseline assessment of physical activityr go trail development and the
guestions used were retrospective. Some trailsbkad in existence for five years so
this left the responses very open to recall bidswever despite these limitations there
IS some suggestion that construction of walkinglstrenay be a viable intervention

strategy to increase physical activity.



Troped et al., (2001) conducted a study that aitnezkamine the associations between
self-reported and objective physical environmewmgalables and use of the Minuteman
Bikeway (Arlington, USA). The Minuteman Bikeway &10.5 mile (16.8 km) long
asphalt-paved rail-trail.  Rail-trails are multieupaths constructed on abandoned
railway beds and can be used for recreational aadsportation-related physical
activity.  Global Information System [GIS] data wased to geocode survey
respondents’ homes and distance to the bikewatgep sill barrier and a busy street
barrier. Results showed that increases in selirted and GIS distance were associated
with decreased bike use. Absence of self-repobtiesly street and GIS steep hill
barriers were also associated with bikeway usee fiffdings from this study do suggest
that proximity is important with respondents beimgp-thirds more likely to use the
bikeway for every self-reported 400 m increase. with the previous study the cross-
sectional design of the study limits the abilitydkefine causal relationships. The use of
GIS data to support the self-reported distance fthentrail data is a strength of this
study.

Merom, Bauman, Vita and Close (2003) conductedidysto evaluate the impact of a
local campaign promoting a newly constructed rail tycleway that was completed in
December 2000 by the New South Wales [NSW] Roadfi¢rAuthority in Australia.
The 3 month promotional campaign targeted residivitey within 5 km of the trail.
The campaign aimed to increase awareness of tharnchpromote the recreational and
health benefits of using it. Promotional materialduded local media advertisements,
trail maps, local radio promotion, onsite promot@inrailway stations, and brochures
distributed to workplaces, high schools, motor sg@@s and railway stations. The study
used a pre and post intervention study design usdephone surveys. The pre-
campaign survey was conducted before the commemtemie the promotional
campaign (November/December 2000) and the follovsugey was conducted three
months later (March 2001). Objective measuredaity bike counts were also used.
Results were compared for people living 1.5 km frivail (inner residents) and 1.5-5
km from the trail (outer). Awareness of the tiaitreased post-campaign (3-fold for
inner residents and 2-fold for outer residentx)stRRampaign awareness of the trail was
still low —34%. Trail usage was higher amongsehikvners than those without a bike
(8.9%vs 3.3%) and proximity to the trail influenced usag@0.5% of inner-area bike

owners used the trail compared to 3.8% of outee bikners. Pre/post-walking was the
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same for inner and outer residents. Immediatelgt-pampaign daily bike counts
increased significantly and at follow up inner ¢gtd increased mean cycling by 0.19
hours. Trail use was significantly higher at weedsen The authors concluded that the
campaign had a significant influence on cyclistinly up to 1.5 km from the trail but
not for others, including pedestrians. This stuegs strengthened by its prand post

experimental design and population based sampling.

Gordon, et al., (2004) undertook a study to evaluhé physical activity patterns and
trail use among new and habitually active exersisé cross-sectional design was used
and on-site interceptor-based interview surveysewewnducted over a four week
period. The trail comprised 12 miles (19.2 km)l®fel and paved surfaces that ran
parallel to adjacent water sheds, businesses agthmirhoods. The construction of
the trail was completed in 2001. Results showed #2.5% of trail users were new
exercisers and 77.5% habitual exercisers. Hab#ualcisers reported significantly
greater frequency of physical activity comparednew exercisers. New exercisers
reported that trail use was their only form of exs® whereas habitual exercisers also
did other exercise. Ninety eight percent of newreisers said that exercise amounts
had increased since using the trail, however o8& Bf habitual exercisers reported an
increase. Approximately 25% of trail users becaegrilar exercisers as a result of the
trail development. New exercisers travelled shodistances to access the trail
suggesting that residential proximity played a ro¥he authors concluded that
convenient, safe and proximal community walkingldraould provide an incentive for
community residents to engage in regular physicility. However the absence of
baseline physical activity data prior to trail deymment, reliance on retrospective
guestions and the sole use of self-report datat te findings. The interviews were
conducted with actual trail users and as a rebeltfindings may represent a biased

view of the impact of the trail on the whole comrityn
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Table 2:4: Summary of original articles examining he impact of environmental interventions or modifi@tions on physical activity

Author/Year/J
ournal

Research objective

Design

Study
Population

Intervention

Outcome measures

Results

Comments

@

Brownson, To assess physical Cross- sectional| Adults aged Trails exist in 31 Walking behaviour in past 38.8% of people having | Not really an intervention study
Housemann, activity patterns and design >18 years in | communities. month. access to trails reported | but existence of trails considereq
Brown, correlates of walking in | Self-report 12 rural Majority located in | Access to trails using them. as an intervention.
Jackson- the community, to assesy phone surveys. | communities | residential park Use of trails Women, persons with
Thompson, availability of places to 17 communities| in Missouri areas within city Whether exercise behaviour hadnore education and Self-report measures only.
King, Malone walk and perform other | surveyed and 8 | (USA). limits. Trails vary | changed due to walking trail | higher income earners arg Cross-sectional data so causal
& Sallis physical activities and to | were chosen in length from 0.13 | use. more likely to have used | relationships cannot be inferred.
2000 describe attitudes towardp specifically miles to 2.38 miles | Aspects of trails most liked. trails.
American the trails and their uses | because they (mean — 0.68 miles). Among trail users 55.2% | No baseline assessment of
Journal of that may serve as barriers had a walking Trails had been in reported an increase in | physical activity prior to trail
Preventive or enablers. trail in the local existence from 6 amount of walking since | development — retrospective
Medicine area. months to 5 years. using the trail. guestions asked.
This study was done in | N=1269. Some trails had been in existend
the context of the for 5 years so very open to recal
development of walking bias.
trails in Missouri.
Construction of walking trails
may be a viable intervention
strategy.
Troped, To examine associations| Cross-sectional | Adults Minuteman GIS data used to geocode Increases in self-reported Not really an intervention study
Saunders, Pate,| between self-reported an{ design residing in Bikeway is a 10.5 | survey respondents homes an{ and GIS distance but existence of trails considered
Reininger, objective physical Self-report mail | Arlington, mile long asphalt- | distance to bikeway; steep hill | associated with decrease as an intervention.
Ureda & environmental variables | surveys. Massachusetty paved rail-trail (rail- | barrier, busy street barrier. bike use. Absence of sel
Thompson and use of the Minutemal N=413 trails are multiuse reported busy street and | Findings suggest that proximity i
2001 Bikeway (Arlington, paths constructed o| Participation in physical activity GIS steep hill barriers important — respondents were
Preventive USA) abandoned railway associated with Bikeway | two-thirds as likely to use the
Medicine beds and can be Perceptions of neighbourhood] use. bikeway for every self-reported
used for recreationa Self-reported distance to 400m increase.
and transportation- | bikeway, presence of hill and
related physical busy road. Cross-sectional data so causal
activity. relationships cannot be inferred.
Use or non-use of bikeway wa
the primary physical activity Strength that GIS used to suppo|
measure (dependent variable) self-report data.
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Author/Year/J
ournal
Merom,
Bauman, Vita
and Close
2003
Preventive
Medicine

Research objective

To evaluate the impact of
a local promotional
campaign around a newly
constructed rail trail

Design

Cohort study
Pre and post
intervention
using telephone
surveys

N=450
Objective
measures of
daily bike
counts
Evaluation over
a 3 month
period

Study
Population
Adults
18-55in
Western
Sydney

Intervention

A 16.5 km rail Trail
cycleway was
completed in
December 2000 by
the NSW Road
Traffic Authority.

A 3 month
promotional
campaign was
conducted targeting
residents living
within 5km of the
trail. The campaign
aimed to increase
awareness of the
trail and promote
the recreational and
health benefits of
using it.
Promotional
materials included
local media ads,
trail maps, local
radio promotion,
onsite promotion at
railway stations,
brochures
distributed to
workplaces, high
schools, motor
registries and
railway stations.

Outcome measures

Campaign reach.
Awareness changes.

Trail usage for walking and
cycling — self-reported.

Total time spent walking or
cycling (for recreation,
transport or exercise in the
previous week)

Results were compared for

people living 1.5km from trail
(inner residents) and 1.5-5km

from the trail (outer).

Objective measures of cycle
traffic on trail (bike counters)

Results

Increase of 2.9% in
unprompted awareness g
trail (p<0.01).

Awareness of trail
increased post campaign
(3-fold for inner residents
and 2 fold for outer
residents). Post campaid
awareness was still low
only 34%.

Trail usage was higher
amongst bike owners tha
those without a bike
(8.9%vs3.3%) and
proximity to the trail
influenced usage — 20.5Y%
of inner-area bike owners
used the trail compared t
3.8% of outer bike
owners.

Pre/post walking was the
same for inner and outer
residents.

Immediately post-
campaign daily bike
counts increased
significantly. At follow
up inner cyclists increase
mean cycling by 0.19
hours. Weekends
significantly increased
trail use.

Comments

The campaign had a significant
f influence on cyclists living up
to 1.5km from the trail but not fo
others including pedestrians.

Methodological strengths of this
study were the cohort design an

nobjective measures of trail usage
and the population based
sampling.

nWeakness is that the sample
might not be representative of
actual/potential users (people oV
55 years were excluded).

D
Increase in cyclists may not meg

b new behaviour in the cyclist —
they might have changed to this
as an alternative route that is
more convenient or safer.

h
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Author/Year/J
ournal
Gordon, Zizzi
& Pauline
2004
Preventing
Chronic
Disease

Research objective

To evaluate physical
activity patterns and trail
use among new and
habitually active
exercisers.

Design

Cross-sectional
design

N= 414

On-site
interceptor-
based interview
survey over a
four week
period.

Study
Population
Adults using
two new rail
trails within
the City of
Morgantown
USA.

Intervention

Trail comprises 12
miles of level and
paved surface that
run parallel to
adjacent water
sheds, businesses
and
neighbourhoods.
Construction of
trails completed in
2001.

Outcome measures

Frequency and duration of
activity.

Distance travelled on trail
Point of access for each type ¢
activity.

Method and distance travelled
to get to trail.

Actual access distance
measured using an odometer
wheel.

No sign difference between
self-report and actual distance
travelled so actual distance
travelled is reported in the
study.

Retrospective question about
exercise before they started
using the trail.

Results

22.5% of trail users were
new exercisers and 77.59
habitual exerciser.
Habitual exercisers
reported sign more
frequency of physical
activity compared to new
exercisers.

New exercisers reported
that trail use was only
form of exercise where
habitual exercisers also
did other exercise.

98% of new exercisers
said that exercise amoun
had increased since usin
the trail. Only 52% of
habitual exercisers
reported an increase.

Approx 25% of trail users|
became regular exercisel
as a result of the trail
development.

New exercisers travelled
shorter distances to acce
the trail suggesting
residential proximity as
playing a role.

Convenient, safe and
proximal community
walking trails could
provide an incentive for
community residents to
engage in regular physica
activity.

Comments

Limited by cross-sectional desig

No baseline assessment of

physical activity prior to trail
development — retrospective
guestions asked.

Self-report data

Not a true reflection of the impag
of the trail on the whole
community.

Conclusions - trails show
promise in promoting active
lifestyles — provide access for
community residents. Proximal
and safe access from the
residential area to the trail is
likely to be important and safety
on the trail is important.
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2.5 Discussion

This review was undertaken to provide direction fbe design of the Riverway

evaluation study by identify existing review stugli@s well as other studies published
since the reviews or not included in the revielwat examine the environmental factors
that are associated with adult participation in gt@l activity. This review also

identified studies that examined the impact of esnental modifications on

neighbourhood/population physical activity.

As introduced in Chapter One, part of the focushef research in this thesis is on the
role of local governments in promoting physicaiatt at a community neighbourhood
level. Given the role that local government hagmhancing the health and well being
of the community by modifying the physical envirommh and providing facilities and
infrastructure that provide opportunities for plogdiactivity, it is important to identify
the elements in the environment that could be nexdiifo support physical activity and

the evidence that supports such actions.

Although the literature examining the influencetloé physical environment on physical
activity was still at an early stage (Ball, Baumbeslie & Owen, 2001) at the time that
this literature review was conducted, there waseseridence emerging in relation to
what factors in the physical environment are likédy influence health enhancing
physical activity. The seven review papers thatewidentified, examined 75 original
source papers published between 1991 and 2004ughhaterestingly there was not a
lot of overlap in the studies examined. This cdodddue to the diversity of countries
that the authors were from, the types of datab#sasthey accessed and the overall
purpose of the review (i.e. some looked at ovepalsical activity as an outcome
whereas other looked at leisure time physical agtiwalking or active transport). The
strength of this however, is a wide range of papédestified similar aspects of the
physical environment that impact on a range of aysctivity behaviours and that can
be used to inform environmental and policy inteti@rs in the future as well as future

research in the area.

The review and additional papers identified coesisassociations between a number of
environmental variables, particularly at a neighthood level, that influence physical

activity behaviour, all of which have relevancddoal governments.



These environmental variables can be grouped uhddpllowing headings:

1. Existence of, access &md proximity of facilities for physical activitycluding
walking and cycle paths

2. Safety aspects of the physical environment
3. Aesthetics of the environment

4. Population density, connectivity, land use mix amdrall urban/neighbourhood
design features.

All the review studies found that having accesartd provision of facilities for physical
activity were associated with higher levels of pbgb activity (either in terms of
achieving sufficient levels of overall physical igity, increased leisure time physical
activity or increased walking (Humpel et al., 2002pst et al., 2002; Saelens et al.,
2003; Sallis et al., 2004; Owen et al., 2004, Lee Koudon, 2004; McCormack et al.,
2004). These findings were also supported by Hustoal., (2003); Powell et al.,
(2003) and Sharpe et al., (2004). The studies arrduby Brownson et al., (2000);
Troped et al., (2001); Merom et al., (2003); anddsa et al., (2004) also showed that
using trails increases physical activity behavio@iven that local government play a
key role in the development and maintenance of sacitities (NSW Department of
Local Government, 2001), these findings providepsupfor such developments within
local neighbourhoods. Promoting the availabitifysuch facilities also shows promise

in increasing usage (Merom et al., 2003).

The importance of having recreational facilitiesthm close proximity of peoples'
homes was supported by five studies. The reviewslucted by Sallis et al., (2004)
and McCormack et al., (2004) concluded that havhng availability of recreational
facilities close to home was related to recreatiphgsical activity although no mention
of distance was made. McCormack et al., (2004) falsnd that proximity and distance
to destinations such as shops were positively &socwith walking for transport near
home. Powell et al., (2003) reported that peogle Wwad somewhere to walk that was
less than 10 minutes from their home were mordyliteemeet the recommended levels
of physical activity. Troped et al., (2001) fourdit self-reported distance was inversely
related to the use of the bikeway, with surveyipgdnts being 0.65 times less likely to
use the bikeway for every 0.25 mile (400 m) furtfrem the bikeway. Increases in
both self-report and GIS measured distance wasciated with decreased bike use.

Merom et al., (2003) found that proximity to a kraifluenced bike usage. They
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divided their respondents into two groups (inneidents lived 1.5 km or less from the
trail and outer residents lived 1.5-5 km from thelt Twenty point five percent of

inner-area bike owners used the trail compared8&03f outer-area bike owners and
mean cycling hours increased after the campaignpifttanoted the trail. Research by
Handy et al., (2002) suggests that walking is niitedy if trips are less than one mile
(1.6 km). These findings offer further support limcal government to develop facilities
within a reasonable walking distance of resideritiemes. Although the exact
recommended distance remains unclear it appearsdving facilities within 1.5 km

increases physical activity.

It is important for local governments to providesafe community environment to
enhance physical activity (Humpel et al., 2002;stret al., 2002; McCormack et al.,
2004, Sallis et al., 2004; Lee and Moudon, 200#luding street lighting ( Addy et al.,
2004; Ainsworth et al., 2003; Foster et al., 20Bdiston et al., 2003; Sharpe et al.,
2004; and Wilbur et al., 2004) and provision of dayality footpaths and sidewalks
(Addy et al., 2004; Ainsworth et al., 2003 and $leaet al., 2004). This also includes a
role in animal control as unattended dogs in thghtm®urhood have been shown to be a

barrier for physical activity (King, Castro, Wilcpkyler, Sallis & Brownson, 2000).

While the research highlights the importance ofvjmion of accessible and safe places
for physical activity within close proximity to neents’ home, there is also evidence
that the aesthetics of an area influences physictivity behaviour. Humpel et al.,
(2002), Trost et al.,, (2002), Lee and Moudon, (300@wen et al., (2004), and
McCormack et al., (2004) all describe the impactnefghbourhood environmental
aesthetics which have an impact on physical agtpérticipation including attributes
such as presence of trees, and having a varietieafs and enjoyable scenery around
the home and local area, as well as in the arearewka&ercise is carried out
(McCormack et al.,, 2004). Local governments havieey opportunity to influence
physical activity by providing and maintaining detically pleasing physical

environments through landscaping and gardeningcesv

Population density, connectivity, land use mix anérall urban/neighbourhood design
are also important aspects of the physical enviemtnthat influence physical activity
particularly in relation to making neighbourhoodsrmwalkable (Saelens et al., 2003;
Sallis et al., 2004; Lee and Moudon, 2004: Cen&r®uncan, 2003). While local
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government contributes to some aspects of theses dhere is a wider responsibility

across other sectors in making neighbourhoods swrducive for active living.

The studies identified in this review highlight thphysical activity is a complex
behaviour and that it is not enough to consideritygact of the physical environment
in isolation from other individual and social inflaces which clearly also have an
impact. This review identified that observing athdeing physically active in the
neighbourhood can influence the likelihood of peophgaging in physical activity
themselves (Trost et al., 2002; Ainsworth et @002 Sanderson et al., 2003). Social
support was an important element in motivating peedp be active (Giles-Corti &
Donovan, 2002; Leslie, Owen, Salmon, Bauman, S&lliso, 1999; Sallis & Owen,
1999; Stahl, et al., 2001) as were individual festsuch as self-efficacy — i.e.
individuals confidence to be physically active onregular basis (Booth, Owen,
Bauman, Clavisi & Leslie, 2000; Trost et al., 2Q02)wo of the studies that examined
aspects of the environment in relation to Africaméxican women showed that there
were no physical environment factors associatet pitysical activity (Sanderson et
al., 2003; Rohm Young & Voorhees, 2003) suggestimg for some groups other

individual and social constraints are more relevant

The literature included in this review highlighhamber of methodological issues that
should be considered by those undertaking furtbeearch in the area of the physical
environment and physical activity. Most of thadies that examined environmental
influences on physical activity use cross-sectiodakigns which prevented any
convincing conclusions being made about causaleaze (Humpel et al., 2002;
McCormack et al.,, 2004; Owen et al., 2004). Marnyd®es used perceptual
characteristics such as perceived safety, aesthedind other neighborhood
characteristics, and accessibility, and self-repoeasures of physical activity. This
reliance on self-report data is a significant latibn and there is a need for more
objective measures of both physical activity andremmental variables (Humpel et al.,
2002; Lee and Moudon, 2004; McCormack et al., 2@D&en et al., 2004). Many of the
studies also lack a sound theoretical frameworkthadmportance of theory in guiding
research and hypothesis development as well asinbelmterpret results was
highlighted (Owen et al., 2004). The review agtcleported that significant variations

in methodology existed making comparisons betwesnlts difficult.
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While most studies controlled for confounding fastsuch as age, sex, education and
income there seemed to be a lack of comprehensperting on their relationship to
physical activity. Of particular interest and relace to the Riverway study is the
impact of income and education as a confoundingofagiven the lower socio-
economic status of the five suburbs that are irstbdy area (to be described in Chapter
Three) (Australian Bureau of Statistics, 2001). eTielationship between physical
activity and education was highlighted in Table ib. Chapter 1.

As with most reviews, this current review was lieditin its ability to identify all
relevant published literature related to this toptuich could lead to publication bias.
However the review identified consistency with netjp the environmental factors that

influence physical activity and methodological liations of previous studies.

2.6 Conclusion

Although this review showed that there was growiaegidence regarding the

environmental attributes that can support physacévity, the need to move beyond the
description of cross-sectional associations waarcldn particular there was limited

published evidence to support the effectivenessmfironmental interventions on

influencing physical activity. The findings outliieabove in relation to overall access
and proximity to facilities for physical activityupport the development of such

facilities as promising environmental interventiond enhance physical activity

participation. This includes availability and asseto walking and cycle paths and
trails, footpaths/sidewalks, parks, other publiemgpace, and facilities such as health

clubs and swimming pools, for leisure related ptgisactivity.

Local governments play an important role in the el@gment and maintenance of
community physical environments and thereby haveeateptional opportunity to

incorporate facilitators of physical activity wh@hanning new developments. Given
the paucity of evidence to support such interverstithere was clearly a need for well
designed prospective studies and quasi-experimanttivention research to allow a
clearer understanding of causal relationships (Hnep al., 2002; McCormack et al.,
2004; Owen et al., 2004).
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Chapter 3. Methodology for the Riverway Study and
Baseline Study Findings

3.1 Abstract

Objective: Understanding socio-environmental correlates ofysmal activity is
important for future planning of health promotioctians to address physical inactivity
however there are limited studies that specificétlgus on populations living in a
tropical environment. There are also limited wadlsigned studies that have been
conducted to evaluate the impact of environmenfaityised interventions on physical
activity. This chapter describes the overall mdtiogy that was used for the
evaluation of the Riverway study and specificalty, the baseline study. Results from

the baseline study are presented.

Methods: The Riverway study uses a quasi-experimentalgdesith a pre- and post-
intervention group (participants who reside withih5 km of the Riverway
development) and an independent concurrent conguaegioup (participants who reside
beyond 1.5 km of the Riverway development). Thesign allows the Riverway
development to be evaluated by measuring factdesnatl from a baseline survey
conducted before the Riverway Project commenced aitet completion. For the
baseline study a cross- sectional study was coadugsing a mailed questionnaire for
both the intervention and the comparison areas.dusstionnaire assessed self-report
measures of physical activity, barriers, perceptioh the physical and social
environment, self efficacy and social support. laswadministered to 1,930
neighbourhood residents (response rate 22%) in MbeeDecember 2004. An

observation study was also conducted.

Results: At baseline, almost 67% (95% confidence interval[62.3, 71.3]) of

respondents were sufficiently active for health.sptadents who were sufficiently
active for health were more likely to score hightbe self-efficacy (p<0.001) and on
the social support (p=0.002) scores. Respondermsaene sufficiently active for health
were more likely to be self-motivated (p=0.010)ulcobe active even when tired
(p<0.001), have family support to be active (p=B))0and perceive their

neighbourhood as safe for walking (p=0.031). Deesthe current existence of paths

along the river and the fact that 50.6% of surwespondents report current use of the

78



paths, the observation study showed little usagi#efpaths both in the mornings and

late afternoons, particularly for recreational msgs.

Conclusion: The findings from the baseline study show thaticseavironmental
correlates of adult physical activity participationthe study area are no different to
those experienced in other locations and sociahbls were more strongly associated

with physical activity behaviour than physical @ovimental variables.

3.2 Introduction

As described in Chapter Two there is growing ewvidemegarding environmental
attributes that support physical activity particlylat a neighbourhood level. The seven
reviews in Chapter Two provided support for thédwing environmental features: the
existence of, access to and proximity of facilifiesphysical activity including walking
and cycle paths, parks and other public open sflduenpel, Owen & Leslie, 2002;
Trost, Owen, Bauman, Sallis & Brown, 2002; Saelessllis & Frank, 2003; Sallis,
Frank, Saelens & Kraft, 2004; Owen, Humpel, Ledlapyman & Sallis, 2004; Lee &
Moudon, 2004; McCormack, Giles-Corti, Lange, Smitartin & Pikora, 2004); safety
aspects of the physical environment (Humpel e2802; Trost et al., 2002; Owen et
al., 2002, Lee & Moudon, 2004; McCormack et alQ02); aesthetics of the
environment (Humpel et al., 2002; Trost et aDp2 Owen et al.,, 2002, Lee &
Moudon, 2004; Sallis et al., 2004: McCormack let2004); and population density,
connectivity, land use mix and overall urban/nemimhood design features (Saelens et
al., 2003; Lee & Moudon, 2004; Sallis et al., 2004)

Despite these environmental features showing pmimnigegards to their influence on

physical activity, the findings must be viewed withution due to the mostly cross-
sectional design of the studies, which do not alloicausal associations to be defined.
The authors of the reviews emphasised the needdirdesigned prospective studies
and quasi-experimental intervention research tmwall clearer understanding of causal
relationships (Humpel et al., 2002; McCormack et 2004; Owen et al., 2004). A

guasi-experimental design is a variation of thessilzal experimental design (Neuman,
2000). While true experimental designs are the géthdard (Thomas and Nelson,
1990), not all research can be conducted usingdgsgn and the application of quasi-

experimental designs helps researchers test fosataassociations in a variety of
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situations where true experimental design is diffior inappropriate (Neuman, 2000).
A “natural experiment” such as Riverway where thgygacal environment is being

modified is ideally suited for research applyinguasi-experimental approach. Quasi-
experimental studies do not fulfil all of the imat validity requirements that true
experimental designs have, however, in environnhe@atsearch, such as the Riverway
study, it is not possible to randomly assign paréints to a control group that has no
exposure to the intervention. It is possible, hosvewo design the study using a
comparison group which, as Bryman (2004) discusstls, allows for compelling

results because of strong ecological validity.

Prior to the development of the Riverway study, litezature was examined to try and
identify whether any studies had been conducted évaluated an environmental
modification similar to Riverway. No studies weadentified that were the same as
Riverway, however, two prospective evaluation stadivere identified that were

conducted to assess different interventions on trsage and physical activity. The
study conducted in Australia by Merom, Bauman, \&it&lose (2003) used a quasi-
experimental non-control pre- and post-design a@inined the impact of a campaign
that promoted a newly constructed 16.5 km rail.trRiesults from this study showed no
increase in self-reported mean walking or cycliimget however, counts of trail use
collected at the trail did indicate a significantiease in cycling (Merom et al., 2003).
The study by Brownson, et al., (2000) used a gemgerimental, pre- and post-design,
with a comparison group and examined the impactafifaceted interventions on trail

use and walking behaviour in a rural area of théddnStates of America (Missouri).

That study showed an increase in trail use butiffierence in walking. As described in

Chapter Two, other cross-sectional studies haven bmmducted that look at the
influence of existing rail trails/bikeways/trailsy @hysical activity: the findings from

these studies support that if such facilities extsey will be used and will influence

how many people are physically active, particulady a neighbourhood level

(Brownson, et al., 2000; Troped, Saunders, Patmimer, Ureda & Thompson, 2001;
Gordon, Zizzi & Pauline, 2004).

While the studies above provide information aboikeway and trail use that is of

interest in relation to the Riverway study, thegoahighlight that further evaluation of

such initiatives continues to be needed and areritapt. As discussed in Chapter One,

the Riverway study provides a “natural experimentt] is an ideal research opportunity
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to evaluate a multi-level local government enviremtal modification, using a quasi
experimental design. The Riverway study is diffeéréo the studies conducted by
Merom et al., (2003) and Brownson et al., (206Qhat it solely evaluates the impact
of a modified environment on physical activity watlt using any health promotion or
other interventions that promote its use. Theifigd from the Riverway study have the
potential to contribute to the body of knowledggamling causal relationships between
the physical environment and physical activity bhebar and can be used as evidence to

support and advocate for the development of locakgiment community initiatives.

This Chapter describes the overall methodologytfier evaluation of the Riverway
study and presents the findings of the baselingydfuat was conducted as the first part
of the evaluation in the study. The baseline stoaolysisted of a postal survey and an
observation study and the methodology for these aamponents is described. The
evaluation of the Riverway project relates to ‘Omation Testing”, “Intervention
Demonstration”, and “Intervention Dissemination” ngoonents from Nutbeam’s
“Stages of Research and Evaluation Model” (Nutbe2@®8), where the intervention
(Riverway) is evaluated to assess the impact omhbeurhood physical activity

behaviour and to assess aspects of interventidnfizence this.

The baseline postal survey and observation study ezmducted in November and

December, 2004 to assess:
» Current self-reported physical activity levels ohufingowa residents who
reside in suburbs adjacent to the proposed Rivedeaglopment.

* The individual, social and environmental factorattborrelated with whether or

not people were sufficiently active for health

» Thuringowa residents’ perceptions of the impaatmfironmental modifications
on physical activity in terms of aesthetics, fa@B, safety and social

connectivity.
» Thuringowa residents’ perceptions of the barrierghysical activity

* The current amount and type of usage of the egifRiverway pathways before

the environmental changes were made.
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3.3  Methodology

3.3.1 Overall Riverway Study Design

In considering the design for the Riverway study uestions identified by Nutbeam

(1998) were deemed relevant:

» Can change be observed in the object of interadt; a

» Can the observed change be attributable to thevaridon (i.e. in this case the

Riverway development)?

There were a number of methodological issues aticel to these questions that needed
to be considered when designing the-@ed post evaluation of the Riverway project

including overall design, sample size and selectitata collection methods, response
rates and analysis. The difficulty in establishanglear temporal relationship between
an intervention and an outcome is a relevant isswkwhile the most rigorous designs
are randomised controlled trials it is not alwagsgble to evaluate a health promotion
intervention using such a design. Riverway is aally based environmental

modification or a “natural experiment” and it ispossible to randomise participants
into intervention and control groups. In this ation the most rigorous design that can
be used is a quasi-experimental design. The m#farehce between an experimental
design and a quasi-experimental design is thatasiegxperimental design lacks the
element of randomisation that is a core part ofloamsed controlled trials (Gribbons &

Herman, 1997). In an intervention such as Riverwagdom assignment of subjects is
not possible or practical so it makes a quasi-expertal design the most appropriate

and rigorous design possible.

In the Riverway study the quasi-experimental desigad a pre- and post-intervention
group and an independent comparison group. Time teomparison” is chosen rather
than “control” because the comparison group wasnéal through a non-random
process. In addition, the comparison group wasamesmewhat arbitrarily — as living
further away from the Riverway than the interventgroup. In selecting this design, it
was acknowledged that definitive causal inferencesld not be made due to the
absence of random assignment of participants whéshulted in a loss of internal

validity (Thomas and Nelson, 1990); Bryman, 2004)he study was also open to
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outside influences that could impact on the ressi®h as exposure of study
participants to media campaigns promoting physacéivity or other community based
physical activity interventions. However, it wdsetmost appropriate and rigorous

design available given the situation.
3.3.2 Sample population and study area for the Riveray study

The participants in the Riverway study were resisiéom five suburbs in Thuringowa
which is located in tropical north Queensland’{B3S). At the time of the study there
were two separate local government areas in ToWasviTownsville City Council and
Thuringowa City Council. The five suburbs in thady were part of the Thuringowa
City Council (which later merged in 2008 with thewnsville City Council forming a
regional city of approximately 190,000 people). whaville has a dry tropical climate
with distinct wet and dry seasons. In November/Ddwer, when the baseline surveys
were distributed, average mean minimum temperatwe® 22.9C and the average
mean maximum temperatures were 30,8vith average humidity levels of 63% at 9.00
a.m. and 58% at 3.00 p.m. (Bureau of Meterology)420 Adults over the age of 18
years were invited to participate in the study ahek to the quasi-experimental design
being used, were located in five suburbs that atfieimclose proximity to the proposed
Riverway modification area. The participants ie thtervention group resided within
1.5 km of the proposed Stage One Riverway developméiich on completion would
stretch for 5 km along the banks of the Ross RiG@&ographical Information System
maps from the Thuringowa City Council were usedetect participants and generate
addresses (see Appendix 3.1). The 1.5 km radigscivasen on the assumption that a
typical walking gait in a healthy adult is approxitaly 6 km per hour. This means that
it would take approximately 15 minutes to walk krd which is seen as a reasonable
time and distance to get to a destination (All&0Q1). Studies conducted by Mer@an
al., (2003), Tropedet al., (2001), and Gordon et al., (2004) also highlight the
importance of distance. Participants in the comspar group lived in adjoining
neighbourhoods but reside more than 1.5 km from gheposed 5 km Riverway

intervention area.

Sample Size

Previous studies showed that the impact of enviemrtad changes might be quite small.

Thus it was initially considered that the study Wbshow a difference of 10% in
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physical activity levels between the interventiow @ontrol group. Group sample sizes
of 395 and 395 would achieve 80% power to detedifference of 0.10, in being
sufficiently active for health, between the nullpbyhesis that both group proportions
are 0.55 and the alternative hypothesis that thepgstion in group 2 is 0.65
(significance level of 0.05). This is based on ttagional physical activity data that
shows approximately 56% of the population are sigfitly active for health (Bauman,
Ford and Armstrong, 2001). The sample size wasated (to 1200 and 900) as an
attempt to counteract low response rates previowsported for postal surveys
(Armstrong, White & Saracci, 1995). Non-responsariportant as it presents potential
biases that could threaten the validity of sunesuits and limit the ability to generalise
the findings (Kristal, et al., 1993). Assuming o@l}20% response rate (240 versus 180
participants) the power would only be in exces8@¥ for comparing 0.55 with 0.69,

for detecting a 14% difference (significance |e¥€I5).
3.3.3 Data collection methods for baseline study

Two methods of data collection were used for theelae study — a cross-sectional

postal survey and an observation study.

Baseline postal survey

Initially 2,100 surveys were posted (1,200 to resid in the intervention area and 900
to residents in the comparison area). One hundnedsaventy were returned due to
addresses being unoccupied leaving 1,930 distdbsteveys. It was requested that
respondents must be an adult of 18 years or a&eran incentive to return the survey
respondents were offered the opportunity to go antandom draw to win gift vouchers

at a sports store. Two mailts were completed two weeks apart.

Baseline postal survey instrument

The postal survey instrument was developed withpstpfrom members of a project
team which was established at the commencemertieostudy. The team included
representatives from the Tropical Public HealthtUniTownsville, The Thuringowa
City Council, James Cook University and Central énstand University. Where
possible, questions from previous surveys were rparated. Active Australia
guestions were used to assess physical activityicgpation (Australian Institute of
Health and Welfare [AIHW], 2003) and questions from survey used in the
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Rockhampton 10,000 Steps Program (Duncan & Mumm208@5). These were

selected due to the potential to compare resultshén future as Townsville and

Rockhampton are both large coastal, regional cenime Queensland. The survey

guestionnaire is attached as Appendix 3.2.

The self-reported data collected, and the manageofi¢he data are presented below:

Physical activity participation Questions 1-21) - self reported activity
undertaken during the previous week was assessed TUke Active Australia
Physical Activity Questionnaire (AIHW, 2003). Thismstrument asks
respondents to recall the amount of time spentdtivity for purposes of
recreational walking, walking for transport reasoasd moderate to vigorous
activity for periods of at least 10 minutes duritige last seven days.
Respondents were asked to report the duration imshand minutes and the
frequency of recreational and transport relatedking| gardening, vigorous
activity and moderate intensity activity. Partaijon in “sufficient activity”
was defined as a total of 150 minutes of activily week in any combination of
the above activities excluding gardening and isiveer from the National
Physical Activity Guidelines (AIHW, 2003). The Awet¢ Australia questions
were chosen as they have demonstrated moderaterio good test/retest
reliabilities (Bull, Milligan, Rosenberg & MacGowar000). In a reliability
study that was conducted on the final version efghestionnaire, all items were
found to have excellent reliability with intraclaserrelation coefficients from
0.71 to 0.86 and Spearman’s Rho from 0.54 to Bl €t al., 2000).

Beliefs about physical activity and healfiQuestion 22) - self reported opinions
regarding physical activity and health were assbssing The Active Australia
Physical Activity Questionnaire (AIHW, 2003). Feach statement there were
five categories ranging from strongly agree to rgjfp disagree. These five
categories were then grouped into two: one foréhatio agree or strongly

agree and one for those who disagree or stronghgdee or have no opinion.

Intent to be activgQuestion 23) — self reported intention of physaivity in
the future was asked using The Active Australiadita} Activity Questionnaire
(AIHW, 2003).
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» Barriers to physical activity(Questions 24-25) — respondents were asked to
assess the degree to which certain barriers imgamtetheir participation in
physical activity. The barrier items were derivikdm those used in other
studies and related to personal, family and enuwamal barriers (Salmon,
Owen, Crawford, Bauman & Sallis, 2003; Booth, Baom®wen & Gore,
1997). A five point scale was used with the categgocoded 1-5, with 1 = never,
2 = rarely, 3 = sometimes, 4 = often, 5 = very mftd’ hese five categories were
then grouped into two: one for those who say thatitem is never, or rarely an
issue and one for those who say that the itemnsetimes, often or very often
an issue. This was done to reduce the possilfitynisclassification and for
ease of statistical analysis and interpretatiorestilts. Results were examined
to look at the overall percentage of people experg the barriers as well as
looking at the differences in perceived barrierswieen Riverway and non-
Riverway users. The relationship between peopl® wiere and were not

sufficiently active, and perceived barriers wa® agamined.

* Riverway questiongQuestions 26—29) — respondents were asked whesthmeat
they currently used the existing paths along thesRRiver. If they did, they
were asked to state the purpose/s of that use@mdhey had reached the paths.

 Impact of Riverway development on own and othersygbal activity

(Questions 30-31) — respondents’ opinion on whapaich the Riverway
development would have on their own and on neighimad residents’ physical
activity levels was asked using a five point sesikh categories coded 1-5, with
1 = no increase, 2 = slight increase, 3 = modeiratecase, 4 = significant
increase, 5 = very significant increase. These iategories were then grouped
into three — one for those who said that there ddé a significant to very
significant increase on the physical activity lesyebne for those who said it
would have a moderate increase; and one for théeehad said that it would
have a slight or no increase on the physical dgtigvels.

» Self efficacy(Questions 32-37) — six items were used to assdksfficacy. A
five point scale was used with categories codedwith 1 = not at all confident,
2 = slightly confident, 3 = somewhat confident, 4cenfident, 5 = very
confident. Items were summed to form a single itiem self efficacy and

dichotomised into high and low self efficacy usengnean split as described by
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Duncan and Mummery (2005). The relationship betwasople who were and
were not sufficiently active and levels of selfiedcy was also examined.
Perceived physical environment and saf@@uestions 38-52) —15 items from
the Rockhampton 10,000 Steps Program were usesséss perceived physical
environment and safety (Duncan & Mummery, 2005)fiv& point Likert scale

was used and coded from 1 to 5, with 1 = strongdagree, 2 = disagree, 3 =
unsure, 4 = agree, 5 = strongly agree. The fitegmies were then grouped
into two: one for those who strongly agree or aguith the statement and one
for those who are unsure, disagree, or stronghagilee with the statement.
Results were statistically examined to assessrdiif® in perceived physical
environment and safety between Riverway and nomiRigy users. The
relationship between people who were and were ofiicently active and

perception of the physical environment and safetg also examined.

Social environment(Questions 53-56) — four items were used to astess
perceived social environment in terms of the impheit family, friends and
colleagues had on physical activity. A five paschle was used coded from 1
to 5, with 1 = never disagree, 2 = rarely, 3 = somes, 4 = often, 5 = very
often. Items were summed to form a single item parceived social
environment and dichotomised into high and low Igw# social support using a
mean split as described by Duncan and Mummery (ROOEhe relationship
between people who were and were not sufficienttiva and perceived level of

social support was also examined.

Perception of neighbourhood physical activity lese(Question 57) —
respondents were asked to rate their perceptiomeaghbourhood physical
activity using a four point scale coded 1-4, witk Yery physically active, 2 =
somewhat physically active, 3 = not very physicadlgtive, 4 = not at all

physically active.

Demographics(Questions 58-73 and Question 83) — the postalegunsed
standard Australian population survey items inaigdage, gender, income,
educational achievement, place of birth, time insthalia and the tropics,

occupational status and family status.
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* Dog ownership(Questions 74-75) — respondents were asked whethaot
they had a dog and, if so, did it get walked redyul@efined as least 30 minutes

five or more times a week).

* Health related questiongQuestions 76—82) — respondents were asked whether
or not they had any chronic or long-term healthbfgms and, if so, what they
were. They were also asked questions about cumedt past smoking
behaviour, weight and height. If they answered’'yesmoking they were then
asked how many cigarettes were smoked per daytheff answered yes to
smoking in the past, they were asked how long bgy quit. Body mass index
was calculated for each respondent (defined asntligidual's body weight

divided by the square of his or her height).

Statistical analysis for baseline survey

Categorical variables were described as percentddesending on the distribution,
numerical data was summarised using mean and sthddgiation (SD) or median and
inter-quartile range (IQR). Standard bivariate istafl tests such as t-tests for
approximately normally distributed data, Chi-squiss for categorical data, and non-
parametric Wilcoxon tests for numerical data natmally distributed, were utilized to
compare respondents who were sufficiently activéngalth with respondents who were
not. Responses to the 20 barrier questions, t6 therceived self-efficacy questions, to
the 15 physical environment and safety questiomd,ta the 4 social support questions
were added up to create four new numerical scoMsltivariable logistic regression
analyses were used to identify independent coeldr being “sufficiently active for
health”: (1) one model used the added up scordsagifers, perceived self efficacy,
physical environment and safety, and social supjpeating these issues conceptually;
(2) the second model treated all items of barripexceived self-efficacy, physical
environment and safety, and social support as mmdgnt factors. Backward and
forward stepwise procedures were used to identiéy ttvo multivariable models. All
remaining demographic and health related charatitesiwere considered as potential
confounders. The models were adjusted for potentiafounding if the estimate had
changed by more than 5%. All possible two-way imt&pns were considered. Results
of multivariate logistic regression analyses weespnted as prevalence odds-ratios and

95%-confidence intervals (95%-Cl).
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Statistical analysis was conducted using SPSSageld2 for Windows and STATA,

release 8. A significance level of 0.05 was assuthezlighout the analysis.

Observation study

Direct observation of three sites along the Rivgnaeea was undertaken to record the
amount and types of use of the Riverway areas r(efeAppendix 3.1 for the site
locations). Each site was approximately 2.5 kmrtapaEach site had different

environmental modifications carried out as paihef Riverway development project.

Site One: Western end of Pioneer Park

Site One was adjacent to a proposed swimming lagadtural centre and a new River
Walk, all part of the Riverway development. Befaredifications began a pathway ran
along the river and led to an open parkland aré¢heaeastern end. The path was quite
narrow and in some degree of disrepair with roudbges and cracks in the surface
(Figure 3.1 and 3.2). There was no landscapinggalbis section. As part of the
Riverway project, the existing pathway was to bgraged and landscaping done to

beautify the area.

Figure 3:1: Photo of western end of Pioneer Figure 3:2: Photo of western end of Pioneer
Park close to observation Site One. Park close to observation Site One.

Site Two: Loam Island

Observation Site Two was located in the Loam Islareh itself, not on the path along
the river as in the other two sites. Loam Islaadststs of large public open space areas
that extend from the pathway to the river edge.sfite being called an island it is
attached to the mainland. No major modificatiorsevplanned for this site but it was
close to a proposed multi-use community facilitgigeated to become the headquarters

for local scouts, guides, water-ski and rowing slind it was anticipated that this
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might impact on usage of the park areas near tlanLisland car park. No work was
being done around the actual car park areas althaogk had commenced on building
the club house at the western end of Loam Islarideatime of observation. No traffic
relevant to the construction site passed througlotiservation area. Loam Island is the
site where the Booroona Walking Tail commences.s Tha dirt walking track that
extends along the river from Loam Island to ApexrkPal'he observer could easily view
all people who entered the adjacent park areastiereide of the car park. The paths
along the river above the Loam Island area wel@etapgraded as part of the Riverway
project and it was thought that this might incretiemenumber of people using both the
paths and the Loam Island park areas (Figures33t3and 3.5).

Figure 3:3: Current path along the river Figure 3:4: Road into Loam Island
above the road that leads down to Loam
Island.

Figure 3:5: Starting of walking trail, Loam Island end
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Site Three: Apex Park

Site Three was the pathway that was immediatelweabfpex Park. This site was
chosen as it was at the western end of the propsded Riverway development and
the path had to be used to gain access to Apex Pirk existing path in this area was
narrow and in a similar condition to the path ie ®ioneer Park area with rough edges,
some cracks and no landscaping along the pathwguyr@s 3.6, 3.7, and 3.8). This site
was to be upgraded as part of the Riverway project.

Figure 3:6: Path heading west near Apex Figure 3:7: Existing path along the river
Park leading to the Apex Park area

Figure 3:8: Path between Western end of Pioneer Piafand Loam Island
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As established from Australian Bureau of StatisfisBS] data, all study sites were

adjacent to neighbourhoods that had similar soemabraphic characteristics and
geographical features (ABS, 2001). All sites regghiresidents to cross a busy major
road to enable access to the Riverway paths. &dldimilar vegetation and tree cover

and views of the river. A map of the overall stuatga is included as Appendix 3.1.

Observation times

Observation was undertaken twice a day from 06@B0Znd 1630-1800 on a Tuesday,
Thursday and Sunday over a two-week period fromdddser 9to 21, 2004. The
observation periods were chosen as they were anmesido be times when people were
more likely to use the Riverway area for recrealopurposes due to cooler
temperatures and daylight hours.

Observers and observation data collected
Over the two week period four observers carriedtbaetdata collection: two university
students, a research assistant and myself. Thenars were required to sit at a
specified point that allowed maximum visibility tife Riverway area of interest. Each
observer had an observation data sheet on whiattrd all people using the Riverway
area. The information recorded was:

* Observation site

« Day and time period

+ Weather conditions

* Time that person was observed using the Riverwaa ar

» Gender of person

» Estimated age of user using pre-specified categdfiet, 5-12, 13-19, 20-39,
40-59 and 60+ years)

 Type of activity being undertaken using pre-spedificategories (walking,

jogging, cycling, or other)

* Whether activity was alone or in the company ofthaeo person/s (adult or
child)

* Whether activity was with a dog either on or oféash.
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The data recording form is included as Appendix 3.3

Prior to data collection all observers attendedaning session during which the
observation procedure and recording forms wereagx@tl. Each observer received an
observation pack, which included data recordinghand a map showing where they
were to be located. All observers had the contdwine number of the project

coordinator should any problems arise during treeokation periods.
3.3.4 Ethical considerations

Participation in the Riverway study was completettuntary and informed consent
was implied on completion of the survey. Ethicprapal was gained from the James
Cook University Human Ethics Subcommittee — NumH&®11 (Appendix 3.4) and
following National Health & Medical Research Counguidelines, the data will be

stored securely for at ledste years.

3.4 Results

3.41 Survey

Participants and demographics:

A total of 420 residents responded to the questiman236 respondents (56.2%) were
in the intervention group and 184 (43.8%) in themparison group. The overall
response rate to the survey was 22% (21% in therviemtion group and 23% in the

comparison group) as a proportion of the surveyisechaut.

The majority (73.0%) of respondents were femalethe@t mean age was 44 years (SD
+13.6; range 18 to 83). About 3.4% of respondergsevof Indigenous descent. The
majority of respondents (87%) were born in Australnd had lived a median time of
23.5 years (IQR =[10.0, 38.0]) in the tropics.

Health and health related factors:

Of the respondents, 32.7% reported having a chmmicng-term health problem. The
problems reported were: diabetes (5%), heart dis€a€9%), high blood pressure
(10.1%), a stroke (0.5%), thrombosis (0.5%), atithr{10.1%), emphysema (0.7%),
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osteoporosis (2.9%), breast cancer (1.2%), coloreara(0.2%), skin cancer (2.2 %),
some other form of cancer (1.0%), depression (6.#%)anxiety or nervous disorder
(3.6%), and other (11.1%). Nearly half (49.3%)texdathat their health limited their
physical activity (from “a little” to “all the tim§. Eighteen per cent were current
smokers with the median number of cigarettes smglerdday being 20. The mean
BMI of participants was 27.1 kg/m{SD + 5.6) which is above the normal range of 18.5
to 24.9 kg/m. The BMI of respondents who were sufficientlyieet(mean BMI =
27.0, SD =+ 5.8) was not significantly different to those where not sufficiently
active (mean BMI = 27.5, SD£5.3; P = 0.492).

Physical activity:

The median minutes of physical activity achievedthwy participants during the week
previous to undertaking the survey was 270 min@@& = (90, 600), range = 0 —
4800). A total of 10.7% (95%-CI = [7.7, 13.7]) @spondents were completely inactive
(physical activity of zero) during the previous \Wkeevhile 66.8% (95%-Cl = [62.3,
71.3]) of the respondents were sufficiently actiee health. The median physical
activity time of respondents not sufficiently aetifor health was 50 minutes (IQR =[O,
90]) and the median physical activity time of resgents sufficiently active was 400
minutes (IQR = [263, 780]). Of respondents who weoesufficiently active for health
57.6% said their health limited their physical aityi compared to 45.0% of people who

were sufficiently active (p=0.003).

The demographic, health related factors and splifted physical activity levels are
presented in Table 3.1 and are stratified betwespandents who were sufficiently
active for health and those who were not suffidjeattive for health. Median minutes
spent in walking, in moderate physical activayd in vigorous physical activity is also
presented. There were no statistically signifiadifferences between respondents who
were sufficiently active for health and those wherevnot with respect to demographic
characteristics (Table 3.1).
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Table 3:1: Demographic and health related factorsni the strata of sufficiently active and not
sufficiently active for health. Results were basedon data collected from 419 residents# of

Townsville, North Queensland, Australia in 2004.

80 a D value

Demograp acto
Mean age (SD)* [year 43.7 (13.5 43.9 (13.8 0.87:
% Female 71.0% 76.8% 0.206
% Born in Australia 84.9% 90.6% 0.110
Median time lived in the tropics (IQR)** [years] 433,36) 24 (9, 40.25) 0.644
% Indigenous Australian 3.2% 2.2% 0.758" |
% Finished year 12 at school 54.7% 47.8% 0778
% With trade qualicatior 58.8% 54.7% 0.427
% Currently employe 69.2% 68.1% 0.82¢
Median number of dependent children (I( 1(0,2 1(0,2 0.087
% Living with child 56.4% 63.5% 0.168
% Dog owner 64.3% 64.5% 0.967
% People with chronic health problems 30.3% 37.0% 0.174
% People whose health limits physical activity (fr¢
“a little” to “all the time”) 45.0% 57.6% 0.003
Smoking status

% Current smokers 16.8% 21.2% 0.276

% Ex-smokers 29.9% 27.9% 0.677

Median number of cigarettes smoked per

day (IQR), range 0[O0, 0], 0 - 50 0[O0, 0], 0-40 0.238
Mean body mass index (SD) kd/itm = 382) 27.0 £ 5.8) 27.5£5.3) 0.423
Median minutes of overall physical activity 400 8680) 50 (0,90)
Median minutes spent walking (IQR) 210 (113, 300) 20 (0,70)
Median minutes spent with moderate activity (IQR) 0 (8, 120) 0 (0, 0)
Median minutes spent with vigorous activity (IQR) 180 (90, 360) 60 (0, 150)

* SD = Standard deviation

*x IQR = Inter-quartile range
#

#H#
HH#

Fisher's exact test
Chi-square test for trend.

Beliefs about Physical Activity

One person did not answer the questions relatipdysical activity

Using the Active Australia questions people werkedsthe following questions as a

way of assessing whether they remember physicaitgahessages:

Message 1: Taking the stairs at work or generally being maotive for at least 30

minutes each day is enough to improve your health.

Message 2:Half an hour of brisk walking on most days is enoug improve your

health.
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Message 3: To improve your health it is essential for youdtovigorous exercise for at

least 20 minutes each time, 3 times a week.

Message 4: Exercise doesn’t have to be done all at one timleekis of 10 minutes are

okay.

Message 5: Moderate exercise that increases your heart ligtetlg can improve your
health.

The findings from the survey are detailed in Teb2

Table 3:2: Percentage of people who agreed or strgly agreed with knowledge statements in a
sample of residents of Townsville, North Queenslandustralia in 2004, n=419.

Message 1 Message 2 Message 3 Message 4 Message 5

Respondents

Future Physical Activity intentions

The Active Australia Physical Activity Questionmai(AIHW, 2003) asks respondents
to report their intention to be active in the fietas a way of considering intention as a

precursor to trialling active behaviours. Tabl@ @etails the findings from the survey.

Table 3:3: Future intention of physically activity in a sample of residents of Townsville, North
Queensland, Australia in 2004.

of More active in the More active in the
next month next six months

Less active in the Same level
future activity

RES S 1.4%

Barriers to physical activity:

The barriers are described in three ways:

* Overall percentage of people experiencing the &arto physical activity.

* Relationship between users and non-users of thstimxiriver paths and

perceived barriers

* Relationship between people who are and are ndicisuitly active and

perceived barriers
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Overall percentage of people experiencing the barsi.

Over 75% of the respondents reported that laclelifdsscipline, lack of time, lack of
energy/too tired, and weather “too hot or humidéyanted regular participation in
physical activity. Over 50% of the participantpoeed that a lack of interest in
exercise or physical activity, lack of company, /ndlack of motivation to be
physically active prevented regular participatiarphysical activity. In relation to the
physical environment, barriers to physical activitgicated by participants were a lack
of a pleasant environment in which to be active.238, and lack of a safe place in
which to be active (38.8%).

The overall percentage of barriers expressed lporeients are presented in Table 3.4.

Table 3:4: Overall perceived barriers to regular ptysical activity in a sample of 420# residents of
Townsville, North Queensland, Australia in 2004.

Perceived Barriers % Sometimes, often, or very often
“Self conscious about my looks when | exercise” 230.
“Lack of interest in exercise or physical activity” 56.6
“Lack of self-discipline” 75.3
“Lack of time” 79.¢
“Lack of energy/too tirec 82.5
“Lack of company 56.1
“Lack of enjoyment from exercise or physical adgV 43.4
“Being discouraged (from past attempts)” 25.5
“Lack of equipment” 31.8
“Weather too hot or humid” 79.5
“Weather too cold” 14.3
“Lack of skills” 22.¢
“Lack of facilities” 36.€
“Lack of knowledge on how to exercis 24.¢
“Lack of good health 39.2
“Fear of injury” 19.4
“Lack of pleasant environment to be active in” 39.2
“Lack of safe place to be physically active” 38.8
“Lack of motivation to be physically active” 67.3
“No child care assistanc 24.¢

# the number of respondents who did not providermétion on a barrier question varied between 4 an
25

Relationship between perceived barriers to regybéaysical activity and users and
non-users of the river paths

In both the river path users and non-users the owsamon barriers to regular physical
activity were general lack of interest in exercise physical activity, lack of self

discipline, lack of time, lack of energy, hot anghid weather, lack of enjoyment from
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exercise or physical activity and general lack atiration. Non-river path users were
significantly more likely to report lack of motivah to be physically active (p<0.001)
and lack self-discipline (p<0.001) to be physicalttive than river path users. There
was borderline significance in relation to gendaak of interest in exercise or physical
activity (p=0.012) and lack of enjoyment from exsecor physical activity (p=0.024)
with non-users identifying it as a bigger issuearriers in relation to river path users
and non-users are presented in Table 3.5.

Table 3:5: Perceived barriers to regular physicahctivity in the strata of users and non-users of th
Riverway paths in a sample of 41%7residents of Townsville, North Queensland, Austré in 2004.

River path Non-users

Perceived Barriers users (n = 206) p value
(n=211)

% Sometimes, | % Sometimes,
often, or very often, or very
often often

“Self conscious about my looks when | exercise” 28.4% 32.0% 0.435
“Lack of interest in exercise or physical activity” 50.5% 62.9% 0.012
“Lack of self-discipline” 68.5% 82.2% <0.001
“Lack of time” 77.9% 81.6% 0.361
“Lack of energy/too tirec 79.7% 85.4% 0.137
“Lack of company 45.5% 47.5% 0.83:
“Lack of enjoyment from exercise or physical adVi 37.8% 49.0% 0.024
“Being discouraged (from past attempts)” 24.4% 26.8 0.584
“Lack of equipment” 31.2% 32.5% 0.773
“Weather too hot or humid” 76.8% 82.3% 0.174
“Weather too cold” 17.5% 11.2% 0.072
“Lack of skills” 22.1% 23.4% 0.76¢
“Lack of facilities” 40.4% 33.0% 0.12f
“Lack of knowledge on how to exercis 24.4% 25.5% 0.79¢
“Lack of good health 36.5% 41.4% 0.30¢
“Fear of injury” 18.3% 20.1% 0.650
“Lack of pleasant environment to be active in” 40.6% 37.7% 0.551
“Lack of safe place to be physically active” 39.6% 37.9% 0.723
“Lack of motivation to be physically active” 59.7% 74.9% <0.001
“No child care assistanc 24.9% 25.6% 0.70¢4

* Two people did not answer the questions relatngver path usage and the number of respondents
who did not provide information on a barrier questvaried between 14 and 25.

Relationship between people who were and were aéficgently active and perceived
barriers

Compared to the participants who were sufficieattyive for health, respondents who
were not sufficiently active were significantly meolikely to respond that they were
sometimes, often or very often lacking an intenestexercise or physical activity

(p<0.001), lacking self discipline (p=0.007), lawdienergy or were too tired (p=0.002),
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received no enjoyment from exercise or physicalagt(p=0.002), felt an overall lack
of motivation (p<0.001), and found the weathereado hot or humid (p=0.032) (Table
3.6). The mean of the total score of all barriees w9.0 for the people who were not
sufficiently active for health and 44.6 for the pkpwho were sufficiently active
(p<0.001). Perceived barriers to regular physiaefivity in the strata of being
sufficiently active for health or not is presentad able 3.6.

Table 3:6: Perceived barriers to regular physical ativity in the strata of being sufficiently activefor
health or not in a sample of 41%residents of Townsville, North Queensland, Austraé in 2004.

Sufficiently Not sufficiently

active (n=280) active (n=139)) p value

% Respondents who sometimes, often or very ofter
.. were self conscious about their looks 29.0% 32.6% 0.468
.. lack interest in exercise or physical 50.4% 69.5% <0.001
activity
... lack self disciplin 71.3% 83.6% 0.007
... lack time 77.5% 84.3% 0.107
... lack energy or are too tir 78.3% 91.0% 0.002
.. lack company to be active with 46.3% 48.5% 0.676
.. receive no enjoyment from exercist 37.9% 54.5%
physical activity 0.002
.. are discouraged to be physically acti 25.7% 25.4%
due to failed past attempts 0.954
.. lack the necessary equipment to be 31% 33.6%
physically active 0.598
.. find the weather to be too hot or humid 76.6% 85.7%
to be physically active 0.032
.. find the weather to be too cold to be 14.3% 14.5%
physically active 0.954
.. feel they lack the skills to be physically 21.5% 25.2%
active 0.411
.. feel there is a lack facilities to 37.2% 36.4%
physically active 0.874
.. feel they lack the knowledge on hov 23.7% 27.5%
exercise 0.411
... feel they have a lack of good héh 35.1% 47.3% 0.01¢
.. fear injury 16.3% 25.8% 0.024
.. feel that there is a lack of a pleas 36.8% 43.9%
environment in which to be active 0.169
.. feel that there is a lack of a safe plac 36.1% 44.3%
be physically active 0.113
... feel an overall lack of motivation 60.1% 81.8% <0.001
.. have no child car 21.7% 31.1% 0.04:

Total mean score of barriers (range 20 to 82) (SD) 44.6 (12.1) 49.0 (12.4)

*One person did not answer the questions relatiqpysical activity and the number of respondents wh
did not provide information on a barrier questi@migd between 14 and 25.
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Riverway questions

Of all respondents, 50.6% (n=211) used the pathvedysg the river. Of these, the
majority (36.2%) walked to the paths; 11.3% droveniselves to the paths, 1.0% had
someone else driving them to the paths, 16.1% dytcl¢he paths, 0.7% took the bus to

the paths and 1.2% used other means to get taths.p

The main purpose for using the paths was to walk7@0) compared to using the paths
for running or jogging (7.4%), cycling (18.9%) arfother purposes (2.4%). A small
percentage of respondents also used the riverfaregher reasons, primarily to access
activities on the water. These purposes includetbeiag (3.8%), kayaking (1.4%),
rowing (1%), water skiing (4.1%) and other purpo8es7%).

People using the river paths were significantly enactive compared to the non-users of
the pathway (median minutes of physical activevpeek: users 360 (IQR = 140 to 660)

versus non-users 205 (IQR = 60 to 452.5); p < 0.00% the current river path users

74.9% were sufficiently active for health compated59.2% of the non-users (p =

0.001).

Impact of Riverway on own and others resident’s glgal activity

Of all respondents, 39.1% thought the Riverway tgraent would have a significant
to very significant increase on the physical atfivevels of residents living in close
proximity to the development, however, only 23.4% respondents thought the
Riverway development would have a significant toyvsignificant increase on their
own physical activity levels. In addition, 33.2%otight it would have a moderate
increase on the physical activity levels of restdeliving in close proximity to the

development, however, only 23.2% of respondentaghbthe Riverway development
would have a moderate increase on their own phlysictvity levels. Twenty nine

point four percent of respondents thought thatRhesrway development would have
no impact on other residents’ physical activity &¥5% percent thought that it would

have no impact on their own physical activity.

Self efficacy and social support
Compared to the participants who were not suffityeactive for health, respondents
who were sufficiently active were more likely teefeconfident or very confident to be

active even when it was hot outside, when they tlisdlive someone to exercise with,
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when they didn’t have money, when they were tineen they were too busy with
other commitments, and even when the activity tadkt of effort (Table 3.7). Those
who were sufficiently active for health had a sigintly higher mean self efficacy

score compared to those who were not sufficierdtiva (p<0.001).

Compared to respondents who were not sufficienttivea for health, participants who
were sufficiently active were significantly more&kdly to be encouraged by family,
friends or colleagues to be active (p<0.003), htarily, friends or colleagues do
something to help them to be physically active (f8Q) and have family, friends or
colleagues offer to do physical activity with themthe last three months (p=0.007).
Those who were sufficiently active for health hagignificantly higher mean social

support score than those not sufficiently active0(p01) (Table 3.7).

Table 3:7: Confidence to participate in physical ativity and social support in the strata of being
sufficiently active for health or not of a sample 0419 residents of Townsville, North Queensland,
Australia in 2004.

Sufficiently \[o) p value
active (n=280) sufficiently

active
(n=139)

% Respondents feeling “confident or very
confident” to be active even ...

.. when it is hot outside 40.6% 29.5% <0.001
.. when | don’t have someone txercise witt 60.4% 47.8% 0.030
.. when | don’t have any money 59.6% 45.5% 0.021
.. when | am tire 19.1% 5.1% <0.001
.. when | am too busy with work and/or
family commitments 17.8% 5.9% <0.001
... when the activity takes a lot of effort 31.4% 6%. <0.001
Total mean scort of selfefficacy questions (range | 18.0 (5.3 14.7 (4.8) <0.001

to 30) (SD)

% Respondents who had been “often or very
often” ...

... encouraged by family, friends or colleagues tt
physically active in the last three months 31.9% 18.0% 0.003
... had family, friends or colleagues do something|to
help them to be physically active in the last three
months 24.7% 11.5% <0.001
... had family, friends or colleagues who made it
difficult for them to be physically active in thast

three months 12.6% 20.2% 0.089
... had family, friends or colleagues offer to

physical activity with them in the last three maith | 22.9% 12.2% 0.007
Total mean scort of social support questions (ran | 11.8 (3.3 10.3(3.2) <0.001

4 to 20) (SD)

#0ne person did not answer the questions relatinghysical activity, between two and 11 respondends ndit
answer the confidence questions, and between onevan@gspondents did not answer the social sugpestions.
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Perceived physical environment and safety

River path users were significantly more likelygerceive that “crime was higher in
their neighbourhood” (p=0.022), that “there wereegdant walks to do in the
neighbourhood” (p<0.001), that “shops and serveere within walking distance in the
neighbourhood” (p<0.001), and that “there are Heyar walking paths/trails within
walking distance of my home” (p<0.001). River patiers were significantly less likely
to perceive that “the neighbourhood is kept clead &dy” (p<0.001). Perceived
physical environment and safety issues are predémfEable 3.8.

Table 3:8: Perceived physical environment and safetin the strata of users and non-users of the
Riverway paths in a sample of 41%7residents of Townsville, North Queensland, in 2004

Issue River path users Non-users p value
(n=211) (n = 206)
% Strongly % Strongly
agree or agree | agree or agree
“It is safe to walk in your neighbourhood” 64.0% 61.2% 0.471
“Dogs frighter people who walk in you 46.4% 47.6% 0.97:
neighbourhood”
“The neighbourhood is friend! 65.4% 69.3% 0.68¢
“Crime is high in the neighbourhood” 23.7% 14.1% 0.022
“There are pleasant walks to do in yt 69.5% 50.5% <0.001
neighbourhood”
“Shops andervices are in walking distance in yc | 79.6% 68.0% <0.001
neighbourhood”
“You often see people out on walks in y¢ 88.6% 89.8% 0.73(
neighbourhood”
“Your neighbourhood is kept clean and tidy” 63.6% 77.2% 0.010
“There are busy streets to cross when out on wa| 66.8% 56.8% 0.064
“The footpaths are in good conditic 53.1% 51.7% 0.72:
“There is heavy traffic” 57.8% 54.9% 0.382
“It is safe to cycle in your neighbourhoc 68.7% 62.4% 0.19¢
“The streets are well lit” 42.2% 36.9% 0.115
“There are oen spaces (such as parks, ovals 74.4% 66.5% 0.20¢
people to walk in or around my neighbourhood”
“There are bicycle or walking paths/trails witt 88.6% 69.8% <0.001
walking distance of my home”

#Two people did not answer the questions relatingath use and between one and seven respondénts di
not answer the environment and safety questions.

Relationship between people who were and were néftgently active and perception
of the physical environment and safety

Respondents who were sufficiently active for healtbre more likely to agree or
strongly agree that it was safe in their neighboathto walk (p=0.003) or to cycle

(p=0.016) compared to people who were not suffityeactive (Table 3.9). The mean
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of the added up score of all environmental questiwas 48.6 for the people who were
not sufficiently active for health and 50.8 for theople who were sufficiently active
(p=0.003).

Table 3:9: Perceived physical environment and safgtin the strata of being sufficiently active for
health or not of a sample of 41%residents of Townsville, North Queensland, in 2004.

a 0 a 5 a 0 value
a e 30 9

% Responde agreeing o ong

ajgree O a

“It is safe to walk in your neighbourhood” 67.1% 52.9% 0.003

“Dogs frighten people who walk in your

neighbourhood” 43.6% 53.6% 0.117

“The neighbourhood is friendly” 70.3% 60.9% 0.107

“Crime is high in the neighbourhood” 19.3% 18.2% 0.295

“There are pleasant walks to do in your

neighbourhood” 62.0% 56.5% 0.405

“Shops and services are in walking distance in yqur

neighbourhood” 73.9% 73.9% 0.345

“You often see people out on walks in your

neighbourhood” 89.6% 87.6% 0.700

Your neighbourhood is kept clean and tidy 68.8% 73 20 0.579

There are busy streets to cross when out on wal 61.4% 63.0% 0.641

The footpaths are in good condition 55 8% 44.9% 0.098

“There is heavy traffic” 54.6% 60.1% 0.55¢€

“It is safe to cycle in your neighbourhood” 69.5% 57.6% 0.016

The streets are well lit 41.1% 37 4% p=0.453

“There are open spaces (such as parks, ovals) fgr

people to walk in or around my neighbourhood” | 72.1% 66.9% p=0.251

“There are bicycle or walking paths/trails within

walking distance of my home” 81.4% 73.9% 0=0.128

Total mean score of environmental questions (ran _

29 10 70) (SD) 0.8 (6.9) 48.6(7.0) p=0.003

*One person did not answer the questions relatinghigsical activity and between one and seven
respondents did not answer the environment andysgfiestions.

Dog ownership, walking and physical activity

Sixty four point four percent of participants ownediog but only 23.4% took the dog
for regular walks (defined as being for at least@8utes 5 or more times a week). In
general, people who owned a dog were no more lil@lpe sufficiently active than
those who did not (66.9%, 67.1% respectively p=0)96 However people who
actively walked their dog were more likely to bdfiently active than those who did
not (88.8%, 60.5% respectively, p<0.001)



Multivariable results

The first logistic regression analysis showed that summed self-efficacy (p<0.001)

and social support scores (p=0.002) were correlatéd being sufficiently active for

health. The second multi-variable analysis showhdt tindependent significant

correlates to being sufficiently active were theriea “I lack the general motivation for

being physically active” (p=0.010), the self-effigastatement “Even when | am tired |

feel that | could be physically active” (p=0.001he social environment statement “In

the last 3 months family, friends and colleaguesehancouraged me to perform

physical activity” (p=0.003), and the physical eoviment issue “I believe it is safe to
walk in my neighbourhood” (p=0.031)(Table 3.10).

Table 3:10: Results of multivariate logistic regresion analysis of socio-environmental correlates of
being sufficiently active for health of a sample ofresidents of Townsville, North Queensland,

Australia.

Model 1*

Sufficiently
active

Not

active

sufficiently

POFR
[95%-CIJ*

p value

Total self-efficacy score

Continuous

1.1[11, 1.2]

<0.001

Total social support score

Continuous

1.1[1.0] 1

2 0.002

Model 2**

| lack the general motivation for bein
physically active”
Sometimes, often, or very often

Never or rarely

155
100

103
120

1
2.2[1.2, 4.1]

0.010

“Even when | am tired | feel that | could K
physically active”

Not at all confident

Slightly confident to very

confident

53
202

58
65

1
2.5[1.5, 4.2]

<0.001

“In the last 3 months family, friends arn
colleagues have encouraged me to perfq
physical activity”

Never or rarely

Sometimes, often, or very often

=

m

89
166

69
54

1
2.1[1.3, 3.4]

0.003

“I believe it is safe to walk in m
neighbourhood”

Strongly disagree, disagree, or

unsure

Agree

Strongly agree

87
115
53

54
59
10

1
0.8 [0.5, 1.4]
2.5[1.1, 5.7]

0.397
0.031

* The model was adjusted for the confounding efexftperceived severity of limitation of physicatigity due to
health issues. There were no significant two-wayrawtons in the model. The model was able to pteg&ic2% of

the activity levels correctly. There were 30 dateords with incomplete information.

*The model was adjusted for the confounding effeaftperceived severity of limitation of physicaltiaity due to
health issues and the total time the respondentiVediin Australia. There were no significant twayninteractions
in the model. The model was able to predict 72.0%hefactivity levels correctly. There were 42 daeords with

incomplete information.

#POR [95%-CI] = Prevalence odds-ratio with 95%-cderfice interval.
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3.4.2 Results of Observation Study

Weather conditions during observation

Over the two week period of the observation stutigre were 36 direct observation
shifts which is equal to 54 hours of observatioRindings are reported under the
headings of the three sites observed and are divide morning and afternoon use.
Total and mean number of people observed at etelarg reported as are the total and

mean number of dog walkers observed for each lmtater shift.

The weather was quite consistent during all obsemngperiods except for one day
during which there was light to heavy rain for @&dwur period. This was on a Sunday
afternoon and all sites were very quiet for tharentbservation period while the rain
was falling. All other observation days were fimgh sunny conditions or light cloud
cover. 0900 temperature observations were betweeB and 29.4°C and 1500
temperature observations were between 28.9 and 80380t can be assumed that the
temperatures were slightly cooler at the time & dibservations. Lowest minimum

temperatures in November were 21.7°C and maximumpéeatures were 32.8°C.

Overall usage per individual site

Table 3.11 shows the total and mean number of peoipterved at each site for each
morning and afternoon shift. The site adjacenth® Pioneer Park development was
the busiest site followed by the pathway above Apexk. Loam Island was the

quietest area observed.

Table 3:11: Overall usage by people per individuadite

Loam Island — am 89 15
Loam Island — pm 102 17
Apex Park-arr 17€ 29.t
Apex Park—pm 144 24
Pioneer Parl- ar 277 46
Pioneer Park pm 272 45.5
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Dog use per individual site

The number of dogs being walked was generally doite The greatest number of
dogs were walked in the Loam Island area whereetivas open park land. There was
little difference observed between Apex Park armh®eér Park areas.

Table 3:12: Dog usage per individual site

Observation site

Total number of dog walkers Mean number of dog walkers per
observed over all shift 1.5 hour shift

Loam Island — am 42 7
Loam Island — pm 36 6
Apex Park —am 26 4.5
Apex Park—pm 11 2
Pioneer Parl- ar 28 4.5
Pioneer Park pm 14 2.5

Activities engaged in while being in observationear

The activity of people using the observation amas recorded. All users were either
walking, jogging or cycling and no other activityagvobserved except for one skater on
roller blades. Walking was the most common agtiuit Loam Island for both males
and females whereas cycling was more popular fdesrat the Apex Park and Pioneer
Park areas. It would appear that most of the wgcht these sites was for active
transportation purposes (i.e. going to and fromkwar school) but this can not be
conclusively stated as people were not asked tingopa of their journey. Generally
more females than males were observed to be walkingoth the morning and
afternoon shifts and walking appeared to be thigigcof choice for females. Very few

people were observed jogging at any site.

Site One: Western end of Pioneer Park

Table 3:13: Activity type — Pioneer Park

Activity engaged in during observation site visit Pioneer Park

Gender - time Sample Size % Walking % Jogging %Cycling
Male — ar 207 21 2 77
Female- am 7C 73 BY5 21.t
Male—pm 21€ 14 4 82
Female — pm 54 57.5 2 40.5
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Site Two: Loam Island car park

Table 3:14: Activity type — Loam Island

Activity engaged in during observation site visit L.oam Island

Gender - time Sample Size % Walking % Jogging %Cycling
Male - amr 35 94 0 6
Female — am 54 96 0 4
Male — pm 48 68.75 12.5 18.75
Female — pm 54 96 2 2

Site Three: Riverway path adjacent to Apex Park are
Table 3:15: Activity type — Apex Park

A engagead a 0 observatio e Apex Pa

Gender - time Sample Size % Walking % Jogging % Cycling
Male —am 78 50 1 49
Female — am 98 80.5 0 19.5
Male — pm 103 18.5 4 77.5
Female — pm 41 68.5 2.5 29

Age groups of observation site users

The age of the observation site users was dividiedfour categories:

» Toddlers and children up to 12 years

» Teenagers (13-19 years)

* Young to middle aged adults (20-59 years)
« Older adults (60+ years).

These ages were approximated subjectively by tleergbrs and may not be totally
accurate. Some users did not have an age allotatdeem so the total numbers are
slightly less than those stated in the tables ab@adies in prams were not included in
the analysis but only 12 prams were observed bg@ushed during the overall

observation period. Adults aged 20-59 years wezantbst likely to be active in all of

the observation areas except for Apex Park wheralasi numbers of teenagers and
middle aged adults were observed. Generally admnlénd older adults were least likely
to be observed using the observation areas. Oliggrsdn the morning and afternoon
by age group at the three locations are presentédbles 3.16, 3.17 and 3.18.



Table 3:16: Age groups observed using Pioneer Park

Age People observed am People observed pm
Toddlers and children up to 12 years 39 (14.5%) 6 (2.5%)

Teenagers (19 and und 52 (19.0% 20 (8.0%

Adults (2(-59 years 176 (64.5% 207 (85%

Older adults (60+ yeal 5 (2.0%) 11 (4.5%

Total 272 244

Table 3:17: Age groups observed using Loam Island am

Age People observed al People observed pi
Toddlers and children up to 12 years 2 (2.5%) 9 (9.5
Teenagers(19 and under) 0 16 (16.5%0
Adults (2(-59 years 64 (85.5% 69 (71%
Older adults (60+ years) 9 (12%) 3 (3%)
Total 75 97

Table 3:18: Age groups observed using Apex Park

Age People observed am People observed pm
Toddleis and children up to 12 ye 1(0.5% 12 (8.5%
Teenagers (19 and under) 17 (10%) 27 (19%)
Adults (20-59 years) 127 (63.5%) 99 (69%)
Older adults (60+ years) 28 (16%) 5 (3.5%)
Total 173 143

3.5 Discussion

This baseline study used a postal survey that aitnedssess current self-reported
physical activity levels of residents in the stuadga as well assessing the relationship
between physical activity, the physical and so@&akironment, self efficacy, and

barriers. An observation study was also conduttedssess the current amount and
type of usage of the existing Riverway pathway®teethe environmental changes were
made. It is one of the first to investigate indivéd, social and environmental correlates
that impact on whether or not people are suffityeactive for health in a tropical

environment.

This research identified that 66.8% of responderese sufficiently active for health.
This is higher than previous data from a Nationalvey conducted in 2000 that
demonstrated that 56.8% of adult Australians wafficgently active for health benefits
(Bauman, et al, 2001) and a Queensland survey that demonstreiétl @ adult

Queenslanders being sufficiently active for heakimefits (Queensland Health, 2003).
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Although both these surveys used the Active Austrgliestions, care should be taken
when comparing this data as the 2001 Queenslandif@mrBSurvey (Queensland
Health, 2003) was conducted at a different tim#hefyear to the 2000 survey and could

have seasonal differences.

Consistent with other studies, this research ifledtithat social variables, including

high levels of self-efficacy and social support,revenore strongly associated with
physical activity behaviour than physical enviromta variables (Sallis & Owen,

1997; Giles-Corti & Donovan, 2002; Sallis & Ower§9P; Salmon et al., 2003). The
only environmental factors significantly related ghysical was the perception that it
was safe to walk and cycle in the neighbourhoods fiossible that people who were
active in their neighbourhood perceived that it wafer due to the fact they only had a

limited personal experience of their neighbourhood.

The most similar study previously reported in tewhsropical location was undertaken
in Rockhampton, Queensland and this study alsodaeif-reported perceptions of
social support and self-efficacy to be importaifiuences of physical activity (Duncan
& Mummery, 2005). Similar to the findings in outudy, Duncan and Mummery
(2005) reported that safety was an important enwirental issue although they

additionally found that perceptions of environméagsthetics to be relevant.

Similar to the findings in the National Survey dmyBical Activity (Armstrong, Bauman
& Davies, 2000), understanding of key physicahattimessages appeared to be high,
as was people’s intention to become more physiaalyve. In the Riverway study
even more respondents indicated that they intetmlé&eé more active in the next month
(40.2%, compared to 34.2% in the National survegijhough only 19.6% indicated an
intention to be more active in the next six monthsnpared to 28.5% in the national
survey. Despite the self-reported intent, thissdoet appear to translate into higher
levels of physical activity participation at a pégtion level. Greater understanding is
needed of the sort of interventions that are reguio transform knowledge, motivation

and intent into sustained behaviour change.

The mean BMI of 27.1 kg/M(SD + 5.6) is in line with the general profile of the
Australian population. The mean BMI of Australiadults aged 25-64 years in 1995



was 27.2 kg/rhin males and 26.8 kgfnin females(Cook, Rutishausen & Seeling,
2001).

Personal barriers such as lack of self-discipliaek of motivation, lack of interest in
physical activity and general lack of enjoymentphysical activity were the most
commonly cited barriers in both those who did nattipipate in sufficient activity for
health and those who did not use the Riverway paysw This is consistent with other
research in the area (Booth et al.,, 1997; Salmoal.e2003; Canadian Fitness and
Lifestyle Research Institute, 1996). Issues swcfear of injury, lack of child care and
a lack of good health also impacted on whetherobmpeople achieved sufficient levels
of physical activity and must be considered whemigieng interventions. Some
environmental issues including the hot and humidathver experienced in North
Queensland were also reported to have a signifirapact for people regardless of
their level of activity. The relationship betweemather and physical activity is not
clearly understood and past studies in non troginglronments, have only shown weak
relationships (Humpel et al., 2002). Of interestvhether the tropical location of the
Riverway study impacted on correlates for physaivity, although while the hot and
humid conditions were cited as a common barrier doth sufficiently active and
insufficiently active respondents, it appears tatio-environmental correlates remain
the same. Alternatively, respondents may have heene adapted to tropical
conditions and therefore continued to engage insighy activity. What does appear
important is the degree of self-efficacy individuakve in overcoming this barrier with
the active respondents in this study stating tiney felt they could be active even when
it was hot and humid. This is consistent with Bdrrmand Spinks (2007) study of post-
menopausal women in Townsville who found that weattvas one of the main
contributors to different perceptions towards eiserc In their study, women who did
not regularly exercise did not feel confident ttrety could exercise if the weather was
very hot or humid. Future studies comparing pedpiag in tropical environments
with people from temperate climates might be inighn further defining the effect of

climate on physical activity.

Consistent with the findings of Bauman, Russellybeu and Dobson, (2001), the
ownership of a dog had no impact on whether opeople achieved sufficient levels of
physical activity. Only a low percentage of dognens walked them, however, those

who did walk their dogs were more likely to achiesefficient levels of physical
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activity. There was no significant difference beém respondents’ perception of dogs
frightening people who walked in the neighbourhaod whether or not they achieved
sufficient levels of physical activity. The obseiiga study supported the survey
findings in relation to dogs being walked with vdepv dogs observed being walked

both on the pathways and in the park land areaairlLIsland.

Not surprisingly, users of the existing paths altrgriver were more likely to be active
than non-users with a high percentage of user®%@yachieving sufficient levels of
physical activity for health benefits. River patisers also had a more positive
perception of the aesthetics of the environmermessto services and access to walking
and bicycle trails compared to non-users althobgly tid perceive the environment to
be less clean and tidy, possibly because they aatrand about in the neighbourhood
more than non-users. This is consistent with tihdifigs of other research (Ball,
Bauman, Leslie & Owen, 2001; Humpel et al., 2002ntpel, Marshall, Leslie,
Bauman and Owen, 2004; Duncan & Mummery, 2005). teréstingly, both
insufficiently and sufficiently active people indied a belief that there are bicycle or
walking paths/trails within walking distance of thédomes in their neighbourhood,
however, this did not always translate into posifphysical activity behaviours. This is
inconsistent with the findings of Duncan and Mumyng004) who found that having
pathways that are located within walking distantéhe home are positively associated
with walking. This suggests that pathway acceghis population was not enough to
stimulate people to engage in physical activity dadher investigation would be
needed to clarify these findings. Issues suchoad connectivity and having a very
busy road to cross to gain access to the rivem@ath could be an issue. Respondents
had a positive view of the potential impact of tReverway modifications on the
physical activity levels of neighbourhood residemtsich more so than on their own

perhaps because a significant proportion were @yreaing the paths along the river.

Despite the current existence of paths along ther and the fact that 50.6% of survey
respondents reported current use of the pathsplikervation study showed that there
appeared to be little usage of the paths both @ rtfornings and late afternoons
particularly for recreational purposes. Subjecteservation would indicate that the
pathways were currently used mostly by cyclistsiggto and from work or school and
that the use of the paths for recreational purpesas quite low. The majority of

cyclists were male with very few females obserwading.
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Walking was the most popular activity after cyclimgth the majority of walkers being
female and it would appear that most people weceeational walkers. Very few
people were jogging and no other activities wereeoled other than the sole roller
blader. Children were not big users of the pathwagept if older and cycling to
school. Very few adults were observed being aotitd their children and very few
pram walkers were observed. The elderly were kss likely to use the paths with

most pathway users being between approximately2@eérs.

The fact that Riverway modifications had commenaeRioneer Park and further along
from Loam Island may have affected the usage ohgpahowever, anecdotal
conversations with a number of the path users duitie observation study indicated
that their usage had not changed. Many of the Ipettyat the observers talked to
informally had been walking along the paths foroag time and felt that usage was

similar to the past.

This study had several limitations that need tectesidered when interpreting results.
The overall response rate of 22% was low and mayseilect the true characteristics of
the study population. Also, due to this study pe@ baseline for an intervention,
participants were not randomly selected from theralW population of Townsville, and
instead resided in just five suburbs and may tleeehot be representative of the
broader population. A comparison of our samplehwiite census data of the overall
Townsville population (Australian Bureau of Statist[ABS], 2001) suggested that
there was an over-representation of females aruddem mean age by approximately 10
years. The bias towards female and older respésiders been observed in other malil
survey research (Armstrong et al., 2000). In addjtiself-reported data on physical
activity participation may not be an accurate &fen of activity. Respondents in this
survey appear to achieve a higher number of mediamntes of physical activity than
the general population, however, it is unlikely tthiaue population participation in
physical activity is any different in this locati@@mpared to Australia and Queensland
overall. It is more likely to reflect that the g#ge who chose to complete the survey
were those who already had an interest in physictity, possibly because they were
already active and valued it as a personal priofiityis is a likely issue in regards to
both this study and other studies in that seledbiases towards respondents generally
being interested and motivated in the topic, mayatt lead to an over estimation of

true physical activity levels in the overall poptida.
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3.6  Conclusion

This research provides valuable baseline data orsigdl activity levels and the
relationship between physical activity and percapiin relation to barriers to physical
activity, levels of self efficacy, impact of the ysical environment and safety, and
levels of social support of neighbourhood residentthe Riverway study area. This
information will be used to assess the impact ofirenmental modifications (The
Riverway Project) on neighbourhood level physicativity. Understanding the
demographic, psychological, social and environniantuences on physical activity is
important in order to design effective intervenido address the problem of physical
inactivity. This study showed that socio-enviromtad correlates of adult physical
activity participation in this tropical environmeate no different to those experienced
in other locations and social variables were mdrengly associated with physical

activity behaviour than physical environmental ahtes.
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Chapter 4. Evaluating an environmental modification —
the impact of the Riverway construction on
individual, social, and physical
environmental determinants of physical
activity

4.1. Abstract

Objective: Past research has shown some aspects of the @hgsidronment that are
likely to support physical activity however theeea paucity of intervention research to
help more clearly understand the complex relatipssibetween neighbourhood and
community environmental factors on the one sidegngical activity of individuals on
the other. Prospective evaluations assessingrthadt of environmental modifications
on physical activity levels of residents who livethin close proximity to modified
areal/s are needed. This chapter describes thadmdf the Riverway evaluation study
conducted in Townsville, North Queensland betwd@v2and 2006.

Methods: The Riverway study used a quasi-experimental desigh a pre- and post-
intervention group (participants who reside withih5 km of the Riverway
development) and an independent comparison groagi¢jpants who reside beyond
1.5 km of the Riverway development). Baseline susv were conducted in
November/December 2004. The Riverway project wampdeted in July 2006 and
follow up surveys were conducted six months postqgletion in November/December
2006. As with the baseline, the follow up quegtimire assessed self-report measures
of physical activity, barriers, perception of thbypical and social environment, self
efficacy and social support. The follow up questiaire was distributed to 2,373

neighbourhood residents (response rate 19.5%) weiber/December 2006.

Results:Although there was an increase of 3.3% in the peage of respondents who
were sufficiently active for health in the intertiem group compared to the comparison
group in 2006 and a 2% increase in the percenthgespondents who were sufficiently
active for health overall in 2006 compared to 200dither finding was statistically

significant. There was no significant differencetweeen the intervention and the
comparison group in 2006 in relation to destinatietreation or overall walking nor

were there significant differences between pre-@ost-intervention. Participants were

significantly less likely to state that there wasek of a pleasant environment in which
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to be active in 2006 compared to 2004 (p=0.013)er& was a significant increase in
path use by participants in the intervention grou@006 compared to the comparison
group (p<0.001) and significantly more participaintsn the intervention group walked

to the paths (p<0.001) and used the paths for nglkp<0.001) compared to the
comparison group. Participants who use the Riverpaths were significantly more

likely to be sufficiently active for health (p<0.D0

Conclusion: Although this prospective study evaluating the iotpE a modification to
the physical environment failed to show a significiacrease in the proportion of adults
who were sufficiently active for health as a resfitthe Riverway intervention, the
observed effects may have been attenuated as & oéghe limitations including a
selection bias and a lack of statistical power thu¢he low response rates. Further
prospective studies are needed that rigorouslyuat@lmodified environments similar
to Riverway. The results of this study contribtite providing direction for future

environmental intervention studies of a similarunat

4.2. Introduction

Environmental attributes that can support physieadtivity, particularly at a
neighbourhood level, have been identified and dised in Chapters Two and Three.
What has been highlighted in these two earlier thaps that although there is some
understanding of aspects of the physical environrteat influence physical activity,
there is a lack of well designed intervention stgdihat have prospectively evaluated
the impact on environmental neighbourhood modifices (such as the Riverway
project). A number of studies have been condutibed suggest interventions that
improve access to facilities for physical activisgych as a trail or walking path in a
local community, may increase the likelihood ofgiddourhood residents engaging in
regular physical activity and walking (Huston, Esen, Bors & Gizlice, 2003; Powell,
Martin & Chowdhury, 2003; Sharpe, Granner, HuttA8sworth, 2004; Brownson et
al., 2000; Troped, Saunders, Pate, Reininger, Ugedhompson 2001; Gordon, Zizzi
& Pauline 2004; Merom, Bauman, Vita & Close, 2083pwnson et al., 2004). Of
these studies only two are prospective studies gMeat al., 2003 and Brownson et al.,
2004) and neither of these have been able to ddmtms significant impact of a

modified environment on physical activity and wallxi There continues to be a need
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for intervention research to increase our undedstanof the complex relationships
between neighbourhood and community environmeatztbfs and physical activity of
the individual.

The Riverway study used a quasi experimental ppet/pdesign with a comparison
group and as described in Chapter Three, the basdtir the intervention was
conducted in November/December 2004. The Riverdeyelopment was completed
and officially opened in July, 2006. The follow ygst-intervention study was
conducted in November/December 2006. This chgpisents the findings from the
2006 study in comparison to the 2004 baseline stutily our knowledge, at the time
this study was completed, there were no other esuthiat prospectively evaluated an
environmental modification such as the Riverway edg@pment in Australia, thus
providing an opportunity to study this “natural exipment” and to contribute to the
limited body of evidence in regard to the impact ngighbourhood environmental

modifications on adult physical activity.

As described in Chapter Three, the evaluation ef Riverway project relates to the
“Innovation Testing”, “Intervention Demonstratiordnd “Intervention Dissemination”
component of Nutbeam’s Stages of Research and &i@uModel” (Nutbeam, 1998),
where the intervention (Riverway) is evaluated $sess the impact on neighbourhood

physical activity behaviour and to assess aspddteantervention that influence this.

4.3. Methods

4.3.1 Design

The methodology for the Riverway study was descrilie Chapter Three but in
summary was a quasi-experimental study that uge@-aand post-intervention and an
external comparison group to assess changes foldpwilocal government initiated
environmental modification. The Riverway modificet, which was described fully in
Chapter One stretches for 5 km along the bankseoRbss River and consisted of path
redevelopment, boardwalks, swimming lagoons, aucailltcentre, café/restaurant,
picnic/barbeque areas and landscaping. Adultglirgsiin homes within 1.5 km of
Riverway were eligible to be included in the inemtion group while participants in the

comparison group lived in adjoining neighbourhoadere than 1.5 km from the
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Riverway area. As described in Chapter Three1tbekm radius was chosen on the
assumption that a typical walking gait in a healddult is approximately 6 km per
hour. This means that it would take approximaféyminutes to walk 1.5 km which is
seen as a reasonable time and distance to getdstiaation (Allan, 2001). Although it
is acknowledged that people are also likely to elii@ places that are attractive and
conducive of physical activity, this study investigd if the environmental modification
impacted the behaviour of neighbourhood resideriie were in close proximity to
Riverway. Eligible participant addresses were fgted from the Thuringowa City
Council who used geographical information systerSj@Gnaps to identify addresses of
potential participants. Addresses were then ramglsaiected from the list provided by

the Council.

Post modification photos are shown in Figures d.4.6.
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Figure 4:1: Pathway post-modificaion Figure 4:2: Pathway post-modification

Figure 4:3: Boardwalk post-modification

Figure 4.5 Swimming lagoons post- Figure 4:6: Swimming lagoons post-
modification modifiation
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4.3.2 Data collection

Participants were mailed a survey similar to the @onducted at baseline in 2004
(Appendix 4.1) and the administration process &cdbed fully in Chapter Three. The

only difference in the survey was that there warestjons specific to the existence of
Riverway that could not be asked before the maalifom occurred and the questions on
beliefs about physical activity and intent to beivec were not included in the 2006

survey. The survey consisted of the following comgnts, which were described in

more detail in Chapter Three:

» Self reported physical activity participation (Qtiess 1-10)
» Barriers to physical activity (Questions 11 (a-+)ld2)

* Riverway questions regarding current use of theefmy complex, Loam
Island and river paths, purpose of use, and hoasangere accessed (Questions
13-22)

 Impact of Riverway development on own and others/sigal activity
(Questions 23 and 24)

» Self efficacy (Questions 25-30)

* Perceived physical environment and safety (Questddr-45)

» Social environment (Questions 46—49)

» Perception of neighbourhood physical activity lev@uestion 50)
» Demographics (Questions 51-64 and question 74)

* Dog ownership (Questions 65-66)

» Health related questions (Questions 67-73)

It was requested that an adult in the householdpteten the survey and a reply paid

envelope was included.

Initially 2,100 surveys were posted (1,200 to théesiivention area and 900 to the
comparison area). Surveys were also sent to thercmf original respondents at
baseline (236 intervention participants and 184 manison participants). After ‘return
to sender’ surveys were discounted, a total 1,888s6-section n= 1,141 and cohort
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n=224) surveys were sent to participants residmghe intervention area and 1008
(cross-section n= 836 and cohort n=172) to pasitip residing in the comparison area.
As with the baseline, two mail-outs were used tweeks apart with an incentive to
return the survey offered (movie gift vouchershitidlly it was proposed that a cohort
be followed through to assess changes at an indiligvel, however, due to the very
low response rate (only 68 participants from theerwention area and 46 from the
comparison area responded), these were includéteimverall cross-section and data

was analysed in an unpaired way.
4.3.3 Analysis

Categorical variables were described as percenta@Epending on the distribution,
numerical data were summarized using mean and atrdeviation (SD) or median
and inter-quartile range (IQR). Standard bivarista&tistical tests such as t-tests for
approximately normally distributed data, Chi-squiss for categorical data, and non-
parametric Wilcoxon tests for numerical data natmally distributed, were utilized to
compare responses from before the intervention 4R0Gth after the intervention
(2006) and for comparing participants closer toitfiervention area in 2004 and 2006
to participants further away, respectively. Resegsnto the 20 barrier questions, the 6
perceived self-efficacy questions, the 15 physeealironment and safety questions, and
to the 4 social support questions were added wgpenrtively, to create four new

numerical scores as described in detail in Chafiieze.

The total level of physical activity was skewed attérefore log-transformed for
normalisation. All categorical variables were dugpntoded. Multiple linear regression
analysis was used to judge the impact of the enmental intervention (interaction
between survey year and intervention or compar&@ea) on the transformed level of
physical activity adjusted for confounding. In doth, multiple linear regression
analysis was used to identify predictors for legélphysical activity in 2006. All

characteristics not in the models were considesgubéential confounders. Coefficients
with and without a potential confounder were corepamand a confounder was

considered identified if coefficients changed byrenthan 10%.

Statistical analysis was conducted using SPSSaseld4 for Windows and STATA,

release 8. A significance level of 0.05 was assutheoughout the analysis.
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4.3.4 Ethical considerations

Participation in the follow up of the Riverway syusvas completely voluntary and
informed consent was implied on completion of thesgy. Ethics approval was gained
from the James Cook University Human Ethics Subcdteen — Number 1911 as
described in Chapter Three and following Nationahlh & Medical Research Council

guidelines, the data will be stored securely fdeastfive years.

4.4, Results

4.4.1 Follow up Survey
Participants and demographics

A total of 471 residents responded to the questimann 2006; 295 respondents (21.5%
response rate) were from the intervention groupl; Br6 respondents (17.5% response
rate) were from the comparison group. This gavewarall response rate of 19.5%.
Participant demographics were compared for 2004286 and were mostly similar
except for the mean age (43.9 years in 2004 and yars in 2006 — p=0.030) and
median number of children in the household (1 i@42@nd 0 in 2006, — p = 0.032).
Demographic characteristics of the intervention awsnparison groups were also
compared in 2004 and 2006 with no significant défees identified. Table 4.1
contains the comparison of demographic charadesisif participants living in the
intervention area with participants living in theneparison area in 2004 (baseline) and
in 2006. Table 4.2 contains the comparison of dgayphic characteristics of

participants of the two cross-sections 2004 and200
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Table 4:1: Comparison of demographic characteristis of participants living in the intervention
area with participants living in the comparison area in 2001 (baseline) and 2006

Before intervention (2004)

After intervention (2006)

Demographic factor Interventio | Comparis | p value | Interventio | Comparison | p value
n group on group n group group
(n=236) (n=184) (n=295) (n=176)
Mean age £ SD)* years 44.2 (14.0 43.4 (13.2 | 0.55¢ 46.2 (15.3 45.5 (14.0 0.61¢
% Female 72.0% 74.2% 0.625 71.6% 73.9% 0.598
% Country of birth 89.8% 83.0% 0.36¢ 83.1% 84.1% 0.83¢
Australia
Mean time lived in 42.5 (14.9) 39.7 (14.1) 0.054 42.7 (16.2 41.8%)15.| 0.555
Australia (+ SD) years
Median time lived in the 24 (10.3, 4C | 23 (10, 35 | 0.28- 27 (13, 40 25 (13, 36 0.357
tropics (IQR)**
% of Aboriginal, Torres 2.1% 3.8% 0.305 5.4% 2.3% 0.102
Strait Islander or South
Sea Islander descent
% With Year 12 49.8% 56.0% 0.298 53.0% 50.0% 0.957
education
% With post-schooling 53.2% 62.8% 0.057 56.0% 61.7% 0.24¢
education
% Currently employed 66.0% 64.5% 0.646 59.7% 55.5% 0.275
% Living with children 58.3% 59.0% 0.79¢ 46.9% 52.3% 0.67:
(single or with partner)
Median number of 1(0, 2) 1(0, 2) 0.540 0(0, 2) 0 (0, 2) 0.321
children in household
(IQR)
% With children under 5 | 17.8% 22.3% 0.21f 12.8% 17.6% 0.25¢
years of age
% Earning = $AU 1000 40.5% 43.8% 0.471 39.2% 47.2% 0.103
per week
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Table 4:2: Comparison of demographic characteristis of participants from the two cross-sections,

2004 and 2003

Demographic factor

Before intervention (2004)

After intervention

p value

(n=420) (2006) (n=471)

Mean age£ SD)* years 43.9 (13.7) 46.0 (14.8) 0.030
% Female 73.0% 72.5% 0.865
% Country of birth Australia 86.8% 83.5% 0.510
Mean time lived in Australia{ SD) years | 41.3 (14.6) 42.3 (16.0) 0.323
Median time lived in the tropics (IQR)*

23 (10, 38) 26 (13, 38) 0.271
years
% of Aboriginal, Torres Strait Islander or

2.9% 4.2% 0.284
South Sea Islander descent
% With Year 12 education 52.5% 51.9% 0.902
% with post-schooling education 57.3% 58.1% 0.817
% With tertiary qualification 19.0% 27.2% 0.507
% Currently employed 65.3% 57.8% 0.157
% Living with children (single or with

58.6% 48.9% 0.080
partner)
Median number of children in househt

1(0, 2) 0(0, 2) 0.032
(IQR)
% With children under 5 years of age 19.8% 14.8% 190.
% Earning= $AU 1000 per week 42.0% 42.2% 0.788

Barriers to physical activity:

Significant differences in barriers reported bytiggrants residing in the intervention
and comparison areas in 2004 were in relationdk ¢d good health (with intervention
participants citing this as a greater barrier, p38) and fear of injury (with intervention
participants citing this as a greater barrier, p6R). The comparison of barriers
experienced by participants living in the interventarea compared to participants

living in the comparison area in 2004 is provided able 4.3.

In contrast, the 2006 participants reported thek [af energy or feeling too tired was a
significant barrier for physical activity (with ietvention participants citing this as a
greater barrier - p=0.029). The comparison of ibesrexperienced by participants
living in the intervention area compared to papéeits living in the comparison area in
2006 is also provided in Table 4.3.



Table 4:3: Comparison of barriers of participants iving in the intervention area with participants
living in the comparison area in 2001 (baseline) ah2006.

Before intervention (2004) After intervention (2006) ‘

% Participants reporting Intervention Comparison p Intervention Comparison p value
barriers “sometimes”, group group value | group group (n=176)

“often”, or “very often” (n=236) (n=184) (n=295)

“Self conscious about | 32.1 27.¢ 0.34Z | 34.€ 28.2 0.22:
looks when | exercise”

“Lack of interest in 57.9 55.1 0.575| 55.1 49.6 0.347
exercise or physical

activity”

“Lack of self-discipline” | 76 74.6 0.742 | 71 65.8 0.337
“Lack of time” 81.¢ 77.5 0.26¢ | 78.€ 74.€ 0.411
“Lack of energy/too 83.3 81.6 0.658 | 82.1 71.6 0.029
tired”

“Lack of company” 48.6 45 0.464 45.9 46.1 0.97
“Lack of enjoyment from| 43.7 43 0.892 | 43.7 35 0.129
exercise or physical

activity”

“Being discourage! 27.€ 23 0.29¢ | 25.¢ 26.1 0.96¢
(from past attempts)”

“Lack of equipment 33.2 30.2 0.52C | 33.C 29.¢ 0.56¢
“Weather too hot or 79.6 79.6 01.00] 69.3 69.8 0.924
humid”

“Weather too cold” 14.6 14 0.873 | 15.7 11.2 0.273
“Lack of skills” 25.¢ 19.€ 0.171 | 28.€ 20.2 0.10z
“Lack of facilities” 35t 38.¢€ 0.45¢ | 32.1 26.1 0.26(
“Lack of knowledge on | 26.9 22.5 0.306] 26.5 27 0.935
how to exercise”

“Lack of good health” 43.8 33.3 0.033 | 315 34.2 0.625
“Fear of injury” 24.¢ 12.€ 0.002 | 21 17.2 0.417
“Lack of pleasan 38.t 40 0.75¢ | 31.1 28.7 0.65:
environment to be active

inﬂ

“Lack of safe place to bg 38.2 394 0.797] 36.9 39.1 0.691
physically active”

“Lack of motivation to 65.8 69.1 0.483 | 62.2 52.6 0.097
be physically active”

“No child care 22.6 275 0.257| 24.2 20 0.408
assistance”

When comparing the 2004 and 2006 reported barttepghysical activity, significant

differences were found in relation to the weatheind too hot or humid (with

participants in 2004 citing this as a greater bard p=0.002), lack of a pleasant

environment to be active in (with participants @02 citing this as a greater barrier -

p=0.013), and lack of motivation to be physicallstige (with participants in 2004

citing this as a greater barrier - p=0.019). Tbenparison of barriers experienced by

participants in 2004 compared to 2006 is provigedable 4.4.
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Table 4:4: Comparison of barriers of participants fom 2004 with 2006.

% Participants reporting barriers Before intervention  After intervention p value

“sometimes”, “often”, or “very often” (2004) (n=420) (2006) (n=471)

“Self conscious about my looks when| 30.2%

exercise”

“Lack of interest in exercise or physic| 56.7% 53% 0.33(
activity”

“Lack of self-discipline” 75.4% 69.1% 0.062
“Lack of time” 79.8% 77.1% 0.38i
“Lack of energy/too tired” 82.5% 78.2% 0.151
“Lack of company 47% 46% 0.787
“Lack of enjoyment from exercise 0r43.4% 40.5% 0.437
physical activity”

“Being discouraged (from past attempts)” | 25.6% 26% 0.904
“Lack of equipment” 31.8% 31.8% 0.997
“Weather too hot or humit 79.6% 69.5% 0.002
“Weather too cold” 14.4% 14% 0.896
“Lack of skills” 22.7% 25.5% 0.294
“Lack of facilities” 36.9% 29.9% 0.050
“Lack of knowledge on how to exercise” 24.9% 26.7% 0.597
“Lack of good health 39.2% 32.5% 0.062
“Fear of injury” 19.4% 19.6% 0.942
“Lack of pleasant environment to be act| 39.2% 30.2% 0.013
in”

“Lack of safe place to be physically active”| 38.8% 37.7% 0.775
“Lack of motivation to be physically activ | 67.3% 58.7% 0.019
“No child care assistance” 24.8% 22.6% 0.502

Physical activity

Although there was a 2% increase in the number Gfi62participants who were
sufficiently active for health compared to 2004istlvas not a statistically significant
difference (Table 4.5). There was also no sigaiftcdifference in participants in the
intervention and comparison groups in relation tedran physical activity in MET

minutes or in the percentage of participants whoevaifficiently active for health in

2004 or in 2006 (Table 4.5).



Table 4:5: Comparisons of physical activity intervation and comparison 2004, 2006 and

comparison between 2004 and 2006.

Intervention

group (n=236)

2004 (Before intervention)

Comparison
group (n=184)

Median Physical activity (MET min) | 255 (90, 540) 295 (92.5, 611) | 0.570
Range O - 1818 Range 0 — 4800
% Sufficiently active for health 66.8% 66.8% 0.993

Intervention

group (n=295)

2006 (After intervention)

Comparison
group (n=176)

Physical activity (MET min) 300 (120, 600) | 280 (100, 570) | 0.404
Range 0 - 5100 Range 0-2700
% Sufficiently active for health 70% 66.7% 0.460

Before

intervention
(2004) (n=420)

Physical activity (MET min)

270 (90, 600)
Range -480(

After
intervention
(2006) (n=4710)
300 (120, 600)
Range (- 510(C

% Sulfficiently active for health

66.8%

68.8%

0.541

Walking

In 2004 there was no significant difference betwdnintervention and the comparison
group in relation to destination walking (p=0.748creational walking (p=0.960) or
overall walking combined (p=0.945).

In 2006 there was no significant difference betwdnintervention and the comparison
group in relation to destination walking (p=0.498)creational walking (p=0.128) or
overall walking combined (p=0.162).

When comparing 2004 participants with 2006 paréioiis there was no significant

difference in relation to destination and recreaiovalking combined (p=0.309).

Self-efficacy and social environment

In 2004 there was no significant difference in ggwants in the intervention and
comparison groups in relation to self-efficacy ocial support (Table 4.6). In 2006 the
intervention participants had a significantly highevel of social support compared to
the comparison participants (Table 4.6). There wasdifference in participants

between 2004 and 2006 in relation to self-efficacgocial support (Table 4.7).
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Table 4:6: Comparisons of self-efficacy and sociaknvironment between intervention and
comparison in 2004 and 2006.

Before intervention (2004) After intervention (2006)

Intervention | Comparison | p Intervention | Comparison | p
group group value | group group value
(n=236) (n=184) (n=295) (n=176)
Mean total self-efficacy | 16.9 (5.5) 16.9 (5.2) 0.991] 17.2 (5.4) 17.7 (5.7) 0.356
score (SD)
% Above mean value for | 50.2% 50.8% 0.903 54.3% 55.9% 0.3B8
self-efficacy score
Mean total social suppo | 11.2 (3.4 11.5(3.3 0.27¢ | 12 (3.1 11.1 (3.6 0.015
score (SD)
% Above mean value for | 42.3% 48.9% 0.178 | 55.4% 42% 0.019
social support
% Dog ownershi 61.3% 68.5% 0.12¢ | 60.1% 64.6% 0.33¢
% Dog owners who tak | 22.6% 24.5% 0.66% | 19.7% 19.4% 0.951
dog for walk

Table 4:7: Comparisons of self-efficacy and socianvironment between 2004 and 2006.

Before

intervention | After intervention

(2004) (n=420)

(2006) (n=471)

Total self-efficacy score 16.9 (5.4) 17.4 (5.5) m2
% Above mean value for self-efficacy score 50.5% 54.9% 0.196
Total social support scc 11.3 (3.4 11.7 (3.3 0.131

% Above mean value for social supy 45.2% 50.6% 0.14:2

% Dog ownership 64.4% 61.8% 0.413
% Dog owners who take dog for walk 23.4% 19.6% 0.160

Perceived physical environment and safety

In both 2004 and 2006, participants in the intetgnarea were significantly more
likely than participants in the comparison areagfoort that “there are pleasant walks to
do in the neighbourhood” (p<0.001); “shops and isessare within walking distance in
the neighbourhood” (p<0.001); “there are busy $sréecross when out on walks in the
neighbourhood” (p<0.001); “the footpaths are in d@ondition in the neighbourhood”
(p=0.001); “there is heavy traffic in the neighbloood” (p<0.001); “the streets are well
lit in the neighbourhood” (p<0.001); “there are nmpaces such as parks and ovals for
people to walk in or around in the neighbourhoop*Q.053); “there are bicycle or
walking paths/trails within walking distance of thénomes in the neighbourhood”
(p<0.001) (Table 4.8).
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In contrast, only in 2004 were participants in theervention area significantly more
likely than participants in the comparison areargport “the neighbourhood is kept
clean and tidy” (p=0.007) while in 2006 significgntmore intervention than
comparison participants reported that “dogs frighteeople who walk in the
neighbourhood” (p=0.006); “crime is high in the gig@ourhood” (p=0.045); and “they
often see people out on walks in the neighbourh¢pd0.021) (Table 4.8).

In 2006 compared to 2004 significantly more papteits reported that “crime is high in
the neighbourhood” (p<0.001); “there are pleasaalksvto do in the neighbourhood”
(p<0.001); “there are busy streets to cross whenoauwalks in the neighbourhood”
(p=0.005); “there is heavy traffic in the neighbloomod” (p=0.010); “there are open
spaces such as parks and ovals for people to watk around in the neighbourhood”
(p=0.002); “there are bicycle or walking pathsigawvithin walking distance of their
homes in the neighbourhood” (p=0.016) (Table 4.9).
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Table 4:8: Comparison of physical environment and afety between intervention and comparison in
2004 and 2006.

Before intervention (2004) After intervention (2006)
(n=420) (n=471)
% Participants Intervention | Comparison | p value | Intervention | Comparison | p value
agreeing or strongly | 536 (n=184) (n=295) (n=176)
agreeing
It is safe to walk in th 63% 62% 0.681 61.6% 68.8% 0.29¢
neighbourhood
Dogs frighten peopl 45.1% 48.9% 0.527 39.6% 57.6% 0.006
who walk in the
neighbourhood
The neighbourhood is | 67.2% 67.2% 0.635 | 65.3% 72.1% 0.287
friendly
Crime is high in the 17.9% 20.1% 0.075 34.7% 23.7% 0.046
neighbourhood
There are pleasant walk] 67.9% 50.5% <0.001 | 82% 37% <0.001
to doin the
neighbourhood
Shops and services ¢ 85.5% 59.2% <0.001 | 88.3% 64.4% <0.001

within walking distance
in the neighbourhood

They often see people | 90.2% 87.5% 0.105 | 92.5% 85.1% 0.021
out on walks in their
neighbourhood

The neighbourhood is | 73.6% 66.1% 0.007 76.2% 72.3% 0.541
kept clean and tidy
There are busy streets | 72.3% 48.4% <0.001 | 80.8% 57.1% <0.001

cross when out on walks
in the neighbourhood

The footpaths are in 63.4% 37.1% <0.001 | 64.3% 46.8% <0.001
good condition in the
neighbourhood

There is heavy traffic in | 66% 44% <0.001 | 75.6% 52.1% <0.001
the neighbourhood”

It is safe to cycle in the | 63.8% 67.9% 0.231 59.2% 66.9% 0.214
neighbourhood

The streets are well liti | 51.3% 25.5% <0.001 | 45.8% 36.6% 0.041
the neighbourhood”

There are open spac 75% 64.1% 0.053 85.7% 69.1% <0.001

such as parks and ovals
for people to walk in or
around in the
neighbourhood

There are bicycle ¢ 86.4% 69.9% <0.001 | 90.8% 75.4% <0.001
walking paths/trails
within walking distance
of the homes in the
neighbourhood




Table 4:9: Comparison of perceived physical enviroment and safety between 2004 and 2006

Before After
% Participants agreeing or strongly agreeing intervention intervention p value
2004 (n=420) 2006 (n=471)
It is “safe to walk in their neighbourhood” 62.5% 4.8% 0.415
Dogs frighten people who walk in their neighbourtioo | 46.8% 46.1% 0.782
The neighbourhood is friendly 67.2% 67.8% 0.750
Crime is high in the neighbourhood” 18.9% 30.9% <0.001
There are pleasant walks to do in the neighbourhood | 60.3% 76.2% <0.001
Sh_ops and services are within walking distancéén t 74% 79.8% 0.178
neighbourhood
They often see people out on walks in the neightimanot 89% 89.7% 0.608
The neighbourhood is kept clean and tidy 70.3% 74.8% 0.279
There are busy streets to cross when out on walki o o
neighbourhood 61.8% 72.3% 0.005
The footpaths are in good condition in the neiglthoad | 52.1% 57.8% 0.077
There is heavy traffic in the neighbourhood 56.3% 7.260 0.010
It is “safe to cycle in the neighbourhood 65.6% 62% 0.390
The streets are well lit in the neighbourhood 40% 2.3% 0.467
There are open spaces such as parks and ovalsdplep 5 5
to walk in or around in the neighbourhood o8 (B8 ez
There are bicycle or walking paths/trails withinlkwag o o
distance of their homes in their neighbourhood 79% 85.1% 0.016
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Comparison of the 2004 and 2006 intervention paipi&nts in relation to perceived
physical environment and safety

When comparing the 2004 and 2006 intervention medgots, 2006 intervention
respondents were significantly more likely to regbat “there are pleasant walks to do
in the neighbourhood” (p<0.001) “the footpaths dre good condition in the
neighbourhood” (p=0.030); “there are open spacek as parks and ovals for people to
walk in or around in the neighbourhood” (p=0.00Zjere are bicycle or walking
paths/trails within walking distance of their homasthe neighbourhood” (p=0.043)
(Table 4.10).

Table 4:10: Comparison of intervention area betwee2004 and 2006.

% Participants agreeing or strongly Before intervention  After intervention p value

agreeing 2004 (n=236) 2006 (n=295)

It is “safe to walk in their neighbourhood”

Dogs frighten people who walk in their 45.1% 39.6% 0.419
neighbourhood

The reighbourhood is friend 67.2% 65.3% 0.61¢
Crime is high in the neighbourhood” 17.9% 34.7% <0.001
There are pleasant walks to do in 67.9% 82% <0.001
neighbourhood

Shops and services are within walk 85.5% 88.3% 0.69¢
distance in th neighbourhood

They often see people out on walks in 90.2% 92.5% 0.33:
neighbourhood

The neighbourhood is kept clean and tidy| 73.6% 76.2% 0.053
There are busy streets to cross when ot | 72.3% 80.8% 0.09t
walks in the neighbourhood

The footpaths are in good cotion in the 63.4% 64.3% 0.83¢
neighbourhood

There is heavy traffic in the neighbourhi | 66.0% 75.6% 0.08:
It is “safe to cycle in the neighbourhood | 63.8% 59.2% 0.530
The streets are well lit in the neighbourh | 51.3% 45.8% 0.29¢
There are open spaces such as parks anq 75% 85.7% 0.002
ovals for people to walk in or around in thg

neighbourhood

There are bicycle or walking paths/tre 86.4% 90.8% 0.043
within walking distance of their homes in

their neighbourhood
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Riverway path use

There was no significant difference in participaintghe intervention and comparison
groups in relation to river path use in 2004 (rerberng that in 2004 both groups had
access to the existing unmodified path along therrbank). In 2006 there was a
significant increase in path use by participanth@intervention group compared to the
comparison group (p<0.001) and significantly moagtipipants from the intervention
group walked to the paths (p<0.001) and used théspfor walking (p=0.001)

compared to the comparison group (Table 4.11).

In relation to use of the actual Riverway complexhére the swimming lagoons,
cultural centre, cafe/restaurant and picnic/barbegrteas are) in 2006 there was no
difference between use in the intervention grouh @mparison group but participants
in the intervention group were significantly mori&ely to walk to the Riverway
complex (p<0.001). In relation to Loam Island mapants in the comparison group
were significantly more likely to drive to Loam asid in comparison to participants in
the intervention group (p=0.007) (Table 4.11).
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Table 4:11: Comparison of river path use between tervention and comparison in 2004 and 2006.

Before intervention (2004)

| After intervention (2006)

Intervention Compariscn | p value Intervention Comparison | p value

(n=236) (n=184) (n=295) (n=176)
Riverway paths along Ross River
% users of paths along Ross River 52.8% 47.8% 0.314460.9% 43.9% <0.001
% how to get there — walk 39.5% 32.1% 0.117 43.4% 23.6% <0.001
% how to get there — drive self 8.2% 15.2% 0.024 15.9% 20.6% 0.202
% how to get there — someone drives| 1.3% 0.5% 0.436 2.0% 1.7% 0.807
you
% how to get there - bicycle 16.7% 15.2% 0.675 14.6% | 13.7% 0.796
% how to get there - bus 0.4% 1.1% 0.432 0.3% 0.6% 1.000
% how to get there - other 2.1% 0% 0.046 1.0% 0.6% 1.000
% using paths for walking 42.9% 40.2% 0.579 52.5% 36.6% <0.001
% using paths for jogging 7.7% 7.1% 0.799 5.4% 5.7% 0.894
% using paths for cycling 18.5% 19.6% 0.774 17.6% 14.9% 0.444
% using paths for other 3.4% 1.1% 0.120 3.4% 1.1% 139
% using river for canoeing 3.8% 3.8% 0.982 3. 7% 6.9% 0.129
% using river for kayaking 1.7% 1.1% 0.699 1.7% %.6 0.419
% using river for rowing 0.4% 1.6% 0.325 0.3% 2.3% 0.066
% using river for skiing 4.3% 3.8% 0.810 1.7% 2.9% 0.399
% using river for other 11.1% 12.5% 0.661 11.5% 8.6% 0.311
Riverway Complex
% people using Riverway Complex 62.8% 58% 0.304
% how to get there — walk 24% 3.4% <0.001
% how to get there — drive self 45.6% 54.3% 0.069
% how to get there — someone drives 8.1% 5.3% 0.276
you
% how to get there - bicycle 7.4% 4.0% 0.134
% how to get there - bus 0.3% 1.1% 0.558
% how to get there - other 1.0% 0% 0.298
% using swimming lagoon 31.1% 31.4% 0.937
% using restaurant 27.5% 28% .0.899
% using Riverway and surrounding 44.3% 34.9% 0.450
paths
% using Riverway arts centre and 24.4% 26.3% 0.650
gallery
Loam Island
% people using Loam Island 21.1% 26.3% 0.196
% how to get there — walk 13.2% 8% 0.086
% how to get there — drive self 11.5% 20.6% 0.007
% how to get there — someone drives 1.7% 1.1% 1.000
you
% how to get there - bicycle 2.7% 6.9% 0.031
% how to get there - bus 0% 0%
% how to get there - other 1.0% 1.1% 1.000
% using scouts 0.7% 1.7% 0.365
% using rowing club 1.0% 2.9% 0.154
% using water ski club 0.3% 1.1% 0.558
% using paths and parkland 17.2% 17.1% 0.981
% who believe that Riverway 89.7% 94.5% P=0.188| 91.9% 91.8% 0.164
development will have/has had an
increase on residents’ activity levels
% who believe that Riverway 70% 71.2% P=0.304 49.7% 54.9% 0.192
development will have/has had an
increase on own activity levels




When comparing path use between 2004 and 200&nthesignificant difference was in
participants who drove to the path with more pgréints driving in 2006 compared to
2004 (p=0.007) (Table 4.12).

Table 4:12: Comparison of river path use between 22 and 2006

Before After
intervention intervention

(2004) (2006)
(n=420) (n=471)

% users of paths along Ross River 50.6% 54.6% 0.23j
% how to get there — walk 36.2% 36% 0.956

% how to get there — drive self 11.3% 17.7% 0.007

% how to get ther— someone drives yt 1.0% 1.9% 0.23¢

% how to get ther- bicycle 16.1% 14.3% 0.452

% how to get ther- bus 0.7% 0.4% 0.452

% how to get ther- othel 1.2% 0.9% 0.67(C

% using paths for walking 41.7% 46.6% 0.742

% using paths for jogging 7.4% 5.5% 0.145
% using paths for cycling 18.9% 16.6% 0.249

% using paths for other 2.4% 2.6% 0.353
% using river for canoein 3.8% 4.9% 0.882

% using river for kayakir 1.4% 1.3% 0.43¢

% using river for rowing 1.0% 1.1% 0.83¢

% using river for skiing 4.1% 2.1% 1.00(C

% using river for other 11.7% 10.4% 0.093

% who believe that Riverway development has had @h.3% 91.9% 0.081
increase on residents’ pa levels

% who believe that Riverway development has ha¢ 70.5% 48.3% <0.001
increase on own pa levels

When 2004 and 2006 data were combined those petits who use the River paths
are significantly more likely to be sufficientlytae for health (p<0.001).

Perception of the impact of Riverway on resideng$iysical activity levels or on own
physical activity levels

There was no significant difference in the percgataf participants in the intervention
and comparison groups in 2004 and 2006 in reldatiowhether they believed that the
Riverway development would or had increased res&igrhysical activity levels or

their own physical activity levels.

Multi-variable analysis: Impact of intervention ophysical activity levels

To test the main hypothesis of the study “whetherihtervention group had improved
levels of physical activity in 2006 compared to tte@mparison group” multi-variable

linear regression analysis was conducted assegwneffect of the interaction between
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the intervention and comparison area and the sugesys (before and after the
intervention). The linear regression model wasdrhical using the log-transformed
physical activity outcome variable. A statistigadlignificant interaction would show
that the intervention group had significantly imped levels of physical activity in
2006 compared with 2004. The interaction betweg@rvention and survey year was
not significant, unadjusted (p=0.395) and adjustedconfounding factors (p=0.512),
including the total self-efficacy score, environrtedrconcerns, level of education, and
country of birth. Hence the main hypothesis wasaomfirmed. The level of physical
activity in the intervention people responding 02 was not statistically significantly

different from the level in people responding ir080

Characteristics that influenced physical activity

Multi-variable linear regression analysis was udedidentify characteristics that
predicted the log-transformed level of physicaliaist (Table 4.12). The higher the
total self-efficacy score (p<0.001) and the higther total score for social environment
(p<0.001), the higher the level of physical acyivitParticipants born in Australia had
higher levels of physical activity than people betsewhere (p=0.030). Being a single
parent (p=0.028) and an increasing number of h@atiblems (p=0.008) had a negative

effect on the level of physical activity. Theseuks are shown in Table 4.13.

Table 4:13: Result of multi-variable linear regresgon analysis* identifying predictors of level of
physical activity (log-transformed).

Characteristic Coefficient 95%-confidence interval pvalue
Total self-efficacy score| 0.098 [0.071, 0.124] <0.001
lgé";‘ésoc'a' environment , g [0.040, 0.120] <0.001
Born in Australia 0.438 [0.043, 0.832] 0.030
Being single pare -0.51¢ [-0.974,-0.055 0.02¢
Number of chronic

health problerr -0.193 [-0.335, -0.050] 0.008

*This model was adjusted for the confounding eBeaftage (confounded being single parent and number
of chronic health problems), being Aboriginal, TesrStrait Islander or South Sea Islander (confodinde
being single parent), and being current smokerf@rorded being single parent).

Discussion

This study aimed to evaluate the impact of recoeali environmental modifications in
a community setting (The Riverway) on the physgetivity levels of neighbourhood

residents. The study used the unique advantagereél life intervention or “natural



experiment” and specifically aimed to assess thgaththat the Riverway modification
had on overall physical activity levels of residentho reside in five suburbs adjacent
to the proposed Riverway development before aret #ie Riverway development; the
relationship between physical activity and proxymidb environmental areas that are
conducive of physical activity (Riverway) beforedaafter the Riverway development;
resident's perceptions of the impact of environmlemiodifications on physical activity
in terms of aesthetics, facilities, safety, seffcalty and social connectivity before and
after the Riverway development; and resident'sgmions of the barriers to physical

activity before and after the Riverway development.

Despite there being a 2% increase in the proportibnparticipants who were
sufficiently active for health in 2006 compared2@04, our study was unable to show a
statistically significant increase in physical &ityi as a result of the Riverway
modification. The participants in our study weheady quite active with 66.8% being
sufficiently active for health in 2004 and 68.8%rgesufficiently active for health in
2006. This is higher than the overall rates ofgitgl activity participation in Australia

- 56.8% in 2000 (Bauman, Ford and Armstrong, 20@hy in Queensland - 45% in
2001 (Queensland Health, 2003). It is likely tretults may suffer from selection bias
and it is possible in a more representative samsplme changes could have been
detected. The response rate was very low and @edpb took the time to complete the
guestionnaire were likely to be already interestethe topic and likely to be already

quite motivated to be physically active due to thisrest.

However, despite the inability to show statistigadlignificant changes in physical
activity levels as a result of the Riverway devehemt, there are some encouraging
results in relation to respondents’ perceptionhef ¢nvironment and their usage of the
modified environment. Overall significantly lessspondents in 2006 reported that
“there was a lack of a pleasant environment todiveain” as a barrier, compared to
2004. In 2006 significantly more respondents fribrm intervention area reported that
“they often see people out on walks in their nemirthood” compared to the
comparison area whereas no difference was report@d04. In both 2004 and 2006
significantly more respondents from the intervemtiarea reported that “there are
pleasant walks to do in the neighbourhood”, “thare open spaces such as parks and
ovals for people to walk in or around in the neiginthood” and “there are bicycle or

walking paths/trails within walking distance of théiomes in the neighbourhood”
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however, the percentages of respondents repottingmere higher in 2006. This was
also observed when comparing the 2004 and 2006omespts collectively (both
intervention and comparison) as well as comparirs fhose respondents in 2004 and
2006 from the actual intervention area. Resporgdiain the intervention area in 2006
were also significantly more likely to report highevels of social support compared to
respondents from the comparison area and this isomrast to 2004 where no

differences were seen.

In relation to usage of the modified area changesevalso seen. Significantly more
respondents from the intervention area reporteagusie paths along the river, walking
to the paths and using the paths for walking coegbéw respondents in the comparison
area in 2006, which is in contrast to 2004 wherdlifferences were seen between the
groups. Although there was a difference in thecgetage of intervention and
comparison participants who used the river patt20ip6 there was no difference in the
percentage of intervention and comparison partitjpavho used the Riverway facility.
What was different was that participants in thennention area were significantly more
likely to walk to the Riverway complex than thoseinlg further away in the
comparison area (24% versus 3.4%). This was &ep m relation to the Loam Island
area. This is not surprising given previous rededhat reported that proximity to
destinations impacts on physical activity (Addy,I8@n, Kirtland, Ainsworth, Sharpe,
Kimsey, 2004; Powell, et al., 2003; Troped et @02, Handy, Boarnet, Ewing &
Killingsworth, 2002). Interestingly there was nigrsficant difference between the
percentage of people in the intervention and comsgargroups who drove to the
Riverway complex indicating that for some peopléaha intervention group proximity
still fails to encourage walking. In Gordon etsg12004 study, they found that 77.5%
of trail users were habitual exercisers and giviea high percentage of Riverway
participants that were already active it may welltbat in our research the participants
who were active and walking to the facilities woudd active and walking anyway
whereas the non-active people were still unlikedy blecome active without other

incentives or interventions.

While there have been a number of studies that lexeenined the environmental
factors (usually together with individual and sbdectors) to assess their association
with physical activity (these have been describe€Chapter Two), this is one of the

limited number of intervention studies that speaifiy evaluated the impact of

141



modifying an environment in a neighbourhood settirdt the time that this research
was conducted, no other Australian studies had lwesmlucted specifically of this
nature and as such there is little other simil@rditure with which to compare these
results. However, a study was conducted at a airtithe in North Carolina where a
multi-use trail was evaluated (Evenson, Herring Blodton, 2005) and the findings of
the Riverway study are discussed in relation tofthdings from the North Carolina
study as well as in relation to other studies khaked at trail use and public open space
use (Brownson et al., 2000; Brownson et al., 20@drom et al., 2003; Gordon et al.,
2004; Troped et al., 2001; Troped, Saunders & P2065; Giles-Corti et al, 2005;
Librett, Yore & Schmid, 2006).

The results of our study are similar to those @f $tudy conducted in North Carolina
which also used a quasi-experimental design andceaito evaluate the change in
physical activity with the building of a multi-useil (Evenson et al., 2005). The study
surveyed adults who resided within two miles (3m2) lof an abandoned railroad bed
which was converted to a 10 foot wide trail andqzh¥or pedestrians, bicyclists and
others. The first 3.2 mile (5 km) re-modificatiaras opened in June 2000. While the
trail aspect of this study is similar to Riverwaye ( 5km of pathways along a river were
upgraded), it did not include any wider facilitidst are at Riverway (i.e. the lagoons
and picnic areas, etc., as described in Chapte). OAs with the current study, the

Evenson et al., (2005) study was not able to detratesan increase in adult physical
activity among adults residing near the trail attez study compared to the baseline.
However unlike Evenson et al's., study that found@ationship between trail use and
meeting recommendations for physical activity, ¢cherent study showed that when the
2004 and 2006 data were combined, those partigpahb use the River paths are
significantly more likely to be sufficiently activior health (p<0.001) indicating that

usage may relate to physical activity behaviour.

Brownson et al., (2004) also conducted a quasitaxeatal designed study that
examined changes in walking behaviour in six rurdervention communities in
Missouri compared to six comparison communitie8ilikansas and Tennessee. In their
study six walking trails were developed mostly esidential park areas. The trails
varied in length from 0.13 miles (200 m) to 2.38aw%i(3.8 km) with a mean of 0.68
miles (1 km). Unlike the Riverway study this stualgo used promotional activities to

encourage trail use. Brownson et al., (2004) fotivat those who were not regular
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walkers were more likely to increase their phys@eilivity due to the trail than those
who were already regular walkers and suggested tthsitmight be due to regular
walkers using the trail to maintain activity whtteose who are inactive use it to start to
be more active and as a result increase theirigctiihis could well be the case for
participants in the Riverway study given that ayéaproportion of respondents were
already sufficiently active for health and thatyttelt that the Riverway development
had not impacted on their own activity. Interegiyn over 90% of our Riverway
participants believed that the precinct had in@dathe physical activity of other
residents. It is likely that these participanttued a physically active life and that by
having access to pleasant environments to be aativencouraged and facilitated

physical activity adherence.

As discussed in Chapter Two, the importance of ntaviecreational facilities for
physical activity within close proximity of peopldsomes was supported by a number
of studies (Sallis, Frank, Saelens & Kraft, 2004c@drmack, Giles-Corti, Lange,
Smith, Martin & Pikora, 2004; Powell et al., 2003pped et al., 2001; Merom et al.,
2003; Handy et al., 2002). Brownson et al.’s (208fudy conducted in Missouri
showed that among persons with access to walkiails,tr38.8% had used them;
indicating that if such facilities are constructedy will be used. In the currrent study
there was no change in the percentage of peopleustd the Riverway paths between
2004 and 2006, however, in 2006 significantly mpemple in the intervention area
used the paths along the river compared to thosleeiromparison area (60.9% versus
43.9%). Not surprisingly, nearly double the peapld¢he intervention area walked to
the paths from their homes compared to those irctimeparison area (43.4 % versus
23.6%). Of those who used the paths, more peoptbe intervention area used the
paths for walking compared to those who used tliespa the comparison area (52.5%

versus 36.6%).

The Riverway results also highlight the importanéesocial support as an element in
motivating people to be active and this has beendan other research (Giles-Corti &
Donovan, 2002; Leslie, Owen, Salmon, Bauman, S&lliso, 1999; Sallis & Owen,
1999; Stah et al., 2001).

This research on the Riverway precinct confirms ihiacilities are constructed, people

both in close proximity as well as those furtheragwvill use it. What remains to be
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determined however is what other activities peasie such facilities for (i.e. for active
or inactive activities). The Riverway study lookatdactivities such as walking, jogging,
bicycling, swimming and other water activities litd not ask about more inactive
activities such as picnicking. Further researcthis area is needed. What does appear
to be clear is that access to paths for walkingsdimgact on physical activity and when
2004 and 2006 data were combined those participahtsused the river paths were
significantly more likely to be sufficiently activier health. Librett et al., (2006) also
found that trail users were significantly more likéo be sufficiently active for health
and Troped et al., (2005) reported that more tredrs performed recreational physical
activity compared to non-users. As previously désed, it is possible that those who
are sufficiently active already continue to use phéhs to maintain their activity rather
than increase it. While this should be encouragetisupported, strategies are required
to shift inactive people towards more physicallgivaclives as this is where the greatest
health benefit lie (Blair, Kohl, Barlow, Paffenbarg Gibbons & Macera, 1995).

The role of aesthetics in influencing physical éttihas been discussed by Humpel et
al., (2002); Trost, Owen, Bauman, Sallis & BrowR0@2); Lee and Moudon (2004);
Owen, Humpel, Leslie, Bauman, Sallis, (2004); andCdrmack et al., (2004) who
describe the impact of environmental aestheties meighbourhood including attributes
such as the presence of trees, and having a vafetyews and enjoyable scenery
around the home and local area, as well as in tea where exercise is carried out
(McCormack et al., (2004). The 2004 respondenthénRiverway study reported that
the lack of a pleasant environment to be activevas a significant barrier to physical
activity compared to participants in 2006 (39.2%sus 30.2%). In 2006 overall
participants were significantly more likely to repthat there were pleasant walks to do
in their neighbourhood (76.2% versus 60.3%); thatd were open spaces such as parks
and ovals for people to walk in or around in thmeighbourhood (79.5% versus 70.2%);
and that there were bicycle or walking paths/travighin walking distance of their
homes in their neighbourhood (85.1% versus 79%Jef\comparing intervention and
comparison group participants in 2006, more peaplihe intervention group felt that
there were open spaces such as parks and ovalsdpte to walk in or around in their
neighbourhood (85.7% versus 75%); and that there Wieycle or walking paths/trails
within walking distance of their homes in their gigourhood (90.8% versus 86.4%).

These results suggest that the modified Riverwaw &ias impacted on neighbourhood
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perceptions of features that are conducive to physictivity. Giles-Corti et al., (2005)
also found that the attractiveness of public opesce was related to higher levels of

walking.

Limitations of the study

While the results of the current study provide sonsgght into the relationship between
modified environments and physical activity it islikely that they are a true reflection
of the impact of Riverway on all people residinghin 1.5 km of the modification.
While inherently one would expect that the creatibenvironments that are supportive
of physical activity would impact on physical adivat a population level, well
designed, rigorous quasi-experimental studiesaidng and there is a need to provide
evidence for policy makers and organizations swgloeal government to support the
ongoing development of neighbourhood environmehnit are conducive to physical
activity. Sallis, Bauman and Pratt (1998) suggkstat the lack of such studies could
illustrate the challenges in evaluating such compierventions and the evaluation of

the Riverway project was certainly not withoutdtsallenges.

Initially this study was designed as a pre posriregntion and comparison group with
both the intervention and comparison groups hawimgilar access to existing path
ways along the river but being differentiated by ttistance to the river. The
Thuringowa City Council assisted us in the selectb participants and the instructions
were to use GIS maps to identify ALL participantsonived within 1.5 km of the river
way paths both in the intervention area and thepasison area at baseline and follow
up. At the time of the baseline when the Councdivgled the addresses they were
unable to provide individually geo-coded addresséfowever in 2009 access was
gained to GIS data via the James Cook Universitpg@phy Department where it
became clear that some addresses in the compayieap were in fact further away
than the 1.5 km distance from the existing rivethpgaat had been specified (the GIS
component that was added to this study in 200%&ribed in Chapter Five). This
meant that some residents in the comparison graene Wurther away than originally
planned and as a result were less similar to thervention group in that some
participants were outside the 1.5 km radius toriver paths. Although disappointing,
the pre and post intervention and comparison gaeggn was still of use but meant

that the comparison group was not as similar tarttexvention group as hoped.
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A significant limitation with the current study tise low response rate from the surveys.
Although this was anticipated and the sample sizs witially inflated to try and
counteract this, the response rate was even |dwereéxpected. A further limitation to
this study is that the data is cross-sectionalassal relationships are difficult to infer.
As discussed previously, it is likely that selfesgtlon bias resulted in a sample that was
already more active than the overall populatiothenstudy area. Despite being a lower
socio-economic area (Australian Bureau of Sta8gikBS], 2001) there was an under-
representation of lower socio-economic participantghis study. Brownson et al.,
(2000) discuss the possibility that walking traifeay assist people in lower socio-
economic areas to initiate and increase their iagthowever our data was not able to
support this finding. Given that marginalised grewre a priority for physical activity
interventions (Commonwealth Department of Healtd Aged Care [CDHAC], 1998)

it was disappointing that this group was not cagdun this research.

Due to budgetary constrictions the data used irsthdy was self-report and is open to
reporting biases. Although a validated questiomnavas used to assess physical
activity (the Active Australia questionnaire, CDHAC998), it is possible that physical

activity may have been under or over reported. bfspedometer or accelerometer
measured physical activity could provide more ofpyecdata and should be considered

in future studies of this nature.

At baseline in 2004 an observational study of Risgr usage was conducted. This
study was not repeated at follow up. This was bgea bridge linking two sides of the
river was constructed and opened in late 2006 wreshlted in people that were not in
the initial study area gaining ready access toRherway area. Due to the higher
socio-economic status of residents on the otheraidhe river and that they came from
a different geographical area and would previolnsig to drive to the Riverway area
this would make comparisons between the 2004 beselbservation study and 2006

difficult and irrelevant.

Initially it was intended to conduct the follow @oirvey 12 months after the baseline
study but due to the delayed completion of Riventlay follow up was postponed by
12 months. It was conducted at the same time efydar when weather was similar,
however, it is difficult to determine if other imentions within the community that

focused on physical activity might have influendéd results (for example, the local
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public health unit was conducting the communityeah0,000 steps programs during

this time period).

Regardless of these limitations this study doeside some information regarding the
impact of modifying the physical environment on picgl activity. As highlighted by
Giles-Corti et al., (2005), the design (and/or esign) of public open spaces can
enhance the attractiveness of these spaces in athaayencourages active use by
multiple users. In the case of Riverway there @portunities for physical activities
such as walking, jogging, cycling, swimming, andhest water activities and further
exploration of how and why Riverway is used wouldrease our understanding of the

attributes of such environments that facilitate gl activity participation.

Conclusion

Although this prospective study evaluating the iotpzf a modification to the physical
environment failed to show a significant increase physical activity levels after
completion of the Riverway redevelopment, the obes@reffects may have been
attenuated as a result of the limitations discusabkdve. Further well designed
prospective studies that rigorously evaluate emvirental modifications are needed and
the results and insights from this study will cdmite to future environmental
intervention studies of this nature. Since the gletion of the Riverway study in 2006,
other studies relevant to this topic have been goed and the findings from these
studies will be further discussed in relation te Riverway study in Chapter Ten of this

thesis.
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Chapter 5. The role of proximity in physical activi ty
participation

5.1. Abstract

Objective: The aim of this study is to examine the assoaiabetween objectively
measured proximity to paths along the river an@opublic open space, and self-report
measures of physical activity, use of areas andenobéccess to areas and to undertake

a comparison before and after the Riverway redgvedént.

Methods: Participants were drawn from the Riverway study amdre survey
respondents from 2004 (n=415) and 2006 (n=461)jec@kely measured proximity
used Geographical Information Systems (GIS) to gdeche 2004 and 2006 survey
respondents’ homes to create three objective agah relation to the distance to: the

pathway along the Ross River; the Riverway compdext the Riverway precinct.

ArcGIS 9 software was used for data acquisition dadelopment, and subsequent
spatial analysis. Self-report physical activitysnassessed using the Active Australia

guestionnaire as described previously.

Results: No relationship was identified between proximity gaths or environments
that have been modified to make them more conduoivphysical activity, in relation
to overall physical activity, those who were suéily active for health or those who
walked for destination or recreation. In both 2@0 in 2006, participants who used
the pathways lived significantly closer than thedeo did not use the paths (by 362
meters - p=0.009 in 2004 and by 424 meters - p40i@@006). In 2006, participants
who used the Riverway precinct lived 444 metersaie- p<0.001. In 2006 users of the
Riverway complex lived significantly closer tharo$ie who did not use the complex (by
868meters - p=0.002) but no significant differem@s seen in 2004 in relation to the
same vicinity when it was in its original stateheBe same patterns were observed in
relation to those who walked to the areas with éhossidents living closer to the

modified areas and paths being more likely to walthe areas.

Conclusion: Creating community environments to make them manedacive for
physical activity can result in increased usagerdsidents if the environments are

within close proximity to where they residélhis could help reinforce and maintain
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already healthy, active lifestyles however may Ib®tenough to engage those who are

not already engaging in physical activity.

5.2. Introduction

As described in previous chapters, the Riverwaghstuas originally designed as a pre-
and post-intervention and comparison group studh visoth the intervention and
comparison groups at baseline having access texiséing path ways along the river
and living within 1.5 km of the pathway. The addes of all residents who supposedly
lived within 1.5 km of the existing paths was paeral by the Thuringowa City Council
and were randomly selected to receive the survéy.the time of the study the
Thuringowa City Council used Geographical InforroatiSystems (GIS) maps to
identify the 1.5 km boundary but did not have tlaparity to provide individually
geocoded addresses. However, in 2009 GIS datallado be accessed via the James
Cook University Geography Department and it wasdiztto undertake a proximity
study using this data to assess the impact of tgdg measured distance on physical
activity. At this time that it became clear thatree addresses in the comparison group
were in fact further away than the 1.5 km distaimoen the existing river path that had
been specified. This meant that the comparisorupgyiesad become broader than
originally planned and as a result was less sinid@he intervention group in that some
participants were more than 1.5 km from the existind later modified paths along the
river. The pre- and post-intervention and comparigroup design was still able to be
used but it meant that the comparison group wassetmilar to the intervention group

as originally planned in regards to distance fromsteng river paths.

As discussed in the previous chapters there axgrder of environmental factors that
have been shown to relate to physical activity.pdmticular, having proximate access
from one’s residence to public open space sucth@Riverway area could result in
residents being more physically active. The assmeis with proximity have been

observed both in relation to perceived proximityu(ipel, Owen & Leslie, 2002;

Duncan, Spence and Mummery, 2005) and objectivedgsured proximity (Troped,

Saunders, Pate, Reininger, Ureda & Thompson, 2001).

The redevelopment of the Riverway and surroundirep aupgraded a large empty

public open space with minimal built and aesth&t&tures to one that was enhanced
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aesthetically and contained multiple features idiclg paved paths, boardwalks, picnic,
playground and sporting facilities providing an atdeopportunity to assess the
relationship between public open space and trafil/peoximity, aesthetics and features

with physical activity.

Thus the aim of this study was to examine the aason between objectively measured
proximity to paths along the river and other puldjmen space and self-report measures
of physical activity, use of areas and mode of sec® areas and to undertake a

comparison before and after the Riverway redeveépm

5.3. Methodology

Participants were drawn from the Riverway studyeyusly described in Chapters
Three and Four) and were survey respondents frodd 20=415) and 2006 (n=461).
Objectively measured proximity used GIS to geoctlde 2004 and 2006 survey

respondents’ homes to create three objective Masab relation to the distance to:

* The pathway along the Ross Riveincluded the existing, unmodified path in
2004 and the upgraded path in 2006 that extended fom as well as the

unmodified path that continued along the river.

* The Riverway complex the area comprising the swimming lagoons, caltur
centre, playgrounds, amphitheatre, coffee shopdnesht/sporting complex,

river edge development.

* The Riverway precinct included the Riverway precinct and the 5 km pattl

surrounds upgrade.

Distances were measured in metres and were basetieoshortest possible road
network route between a survey respondent’s honteedhree different destinations
described above. ArcGIS 9 software was used fta daquisition and development,
and subsequent spatial analysis. Self-report palsictivity was assessed using the

Active Australia questionnaire as described presiypu

Figures 5.1 to 5.3 contain examples of GIS measdistence from a residential address

to the Riverway complex, Riverway precinct and rigathway.
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Figure 5:1: Example of GIS measured distance fromasidential address to Riverway Complex

] 0.5 1 2
e Kilometers
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Figure 5:2: Example of GIS measured distance fromesidential address to Riverway precinct.
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Figure 5:3: Example of GIS measured distance fromasidential address to river pathway.
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Statistical analysis

Distance measures were skewed hence these numeéaiealwere summarized using
median, inter-quartile range (IQR) and range. Thgearman rank correlation
coefficient or non-parametric Wilcoxon tests wemdcalated between total physical
activity score, those who were sufficiently actif@ health, walking for leisure,
walking for destination, total walking time, curtemse of river pathways, walking to
river pathways, and bicycling to the river pathwdngsed on the postal questionnaire
and GIS proximity data. The correlation coefficienfis squared to calculate the
coefficient of determination. The coefficient of telemination x 100 provides the
percent of variance of the characteristic undeestigation which was explained by thw
GIS measured distance. Statistical analysis wadumiad using SPSS, release 17 for

Windows. A significance level of 0.05 was assunmedughout the analysis.

5.4. Results

The demographics of participants in 2004 and 20®&been described previously in

Chapters Three and Four and are not repeated here.

5.4.1 Median distance of 2004 and 2006 participant® the Riverway complex,
Riverway precinct and river pathways

The median distance of 2004 and 2006 participantsd Riverway complex, Riverway

precinct and river pathways is presented in Talle 5

Table 5:1: Median distance of 2004 and 2006 partigants to the Riverway complex, Riverway
precinct and river pathways

2004 (n=415) 2006 (n=461)

Median distance between homé902 (2187,7810), 3898 (1872, 7568),
and Riverway complex* (IQR)| range 506-13,402 range 432 — 13076
range [m]

Median distance between hoi | 1651 (1011,245C 1448 (873, 2247
and river pathways (IQR), range 4-7969 range 20 — 9071
range [m]

Median distance between home2323 (1170,4192), 1719 (1018, 4065),
and Riverway precinct* (IQR),| range 4-9770 range 23 - 9451
range [m]

* Please note that in 2004 the Riverway complexrihtl exist and the Riverway precinct had not been
redeveloped so the distances are to the areasrwilihe redeveloped areas.



5.4.2 Associations between GIS distance to Riverwagomplex and physical
activity, use of the area and mode of access

The associations between GIS distance to Rivenwayptex and physical activity, use
of area and mode of access is presented in Tahle@nly 2006 data was examined as
the Riverway complex did not exist in 2004. Tharere no statistically significant
correlations between GIS distance to the Riverwaypex and total physical activity
in the 2006 cohort (p=0.782). Coefficients of detration between physical activity
and GIS measurements were all below 0.5%. Ther® neastatistically significant
difference in the median GIS measured distanceh¢oRiverway complex between
participants who were sufficiently active for ha#tnd the ones who were not in 2006
(p=0.534). In 2006 current users of the Riverwagplex resided almost 900m closer
than non-users (p=0.002) and those who walkedadrikierway complex resided more
than 1 km closer than non-users (p=0.001).

Table 5:2: Associations between GIS distance to Ramway complex and physical activity, use of the
area and mode of access

Activity characteristics ~ Association with GIS data
Total PA in last week [MET mins]

2004 r (Spearman)= -0.01%0.0001) 0.841
200¢€ r (Spearman) = 0.0: (r’=0.0002 0.782
% Sufficiently active for health
200¢ Sufficiently active: median distance 3¢ IQR= (1843, 0.53¢
7517.5)
Not sufficiently active: median distance 3984; IQR=
(1945, 7629.5)

Walking time for recreation in last week

2006 | r (Spearman)= -0.04%0.0017) | 0.379
Walking time for destination in last week

200€ | r (Spearman)-0.06: (r*=0.0034 | 0.182
Total walking time in last week

200€ | r (Spearman)-0.05< (r*=0.0030 [ 0.247
% Current use of riverway complex

2006 Non user: median 4514; IQR= (2316.5, 7873.7 0.002

User : Median 3646; IQR= (1812, 7029)
% Walking to riverway complex

2006 Walk to riverway complex: median 3306; IQR¥99, <0.001
6650)
Don't walk to riverway complex: median 4441; IQR=
(2002,7829)
% Bicycling to riverway complex

200¢€ Cycle to riverway complex: median 3¢, IQR= 0.81¢
(1923,7691)
Don't cycle to riverway complex: 3882; IQR= (1851,
7571.75)

IQR = inter-quartile range
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5.4.3 Associations between GIS distance to Riverwagrecinct and physical
activity, use of the area and mode of access

The associations between GIS distance to Riverwagiqct and physical activity, use
of area and mode of access is presented in Takle@nly 2006 data was examined as
the Riverway precinct had not been modified in 200fhere were no statistically
significant correlations between GIS distance te fRiverway precinct and total
physical activity for the 2006 cohort (p=0.974)hefe was no statistically significant
difference in the median GIS measured distancehéoRiverway precinct between
participants who were sufficiently active for hda#tnd the ones who were not in 2006
(p= 0.654). In 2006 current users of the Rivenpescinct resided almost 445m closer
than non-users (p<0.001) and those who walkedeadriierway precinct resided 617 m
closer than non-users (p<0.001).

Table 5:3: Association between GIS distance to Rimgay precinct and physical activity, use of the
area and mode of acces.

Activity characteristics = Association with GIS data
Total PA in last week [MET mins]

2006 | r (Spearman) = 0.004°60.00002 | 0.974
% Sufficiently active for health
2006 Active: Median distance: 1670; IQR= (933,4017.5) 0.654

Not sufficiently active: Median distance 1736R©
(1126.5,4137.5)
Walking time for recreation in last week

2006 | r (Spearman)= 0.020°0.0004) | 0.811
Walking time for destination in last week

2006 | r (Spearman)= 0.033°¢0.0011) [ 0.702
Total walking time in last week

2006 | r (Spearman)= 0.034°¢0.0012) | 0.668
% Current use of riverway precinct

200¢ Non user: Median distance 199; IQR=(1277,4285.5 <0.001

User : Median distance 1549; IQR= (832,3513)
% Walking to riverway precinct

200¢€ Walk to riverway precinct: Median distance 1; IQR= <0.001
(575,3070)
Don't walk to riverway precinct: Median distance349 IQR=
(1273,4263)
% Bicycling to riverway precinct

2006 Cycle to riverway precinct: Median distance 1729RE 0.980
(1023,4213)
Don't cycle to riverway precinct: Median distancél2.5;
IQR= (1020.5, 4059)

IQR = inter-quartile range



5.4.4 Associations between GIS distance to any paihd physical activity, use of
the area and mode of access

The associations between GIS distance to any patiplysical activity, use of area and
mode of access is presented in Table 5.4. BotA 200 2006 data were examined as a
path existed at both points in time. There werestatistically significant correlations
between GIS distance to the path and total physicaity for 2004 (p=0.787) or for
2006 (p=0.955) cohorts. There was no statisticsitipificant difference in the median
GIS measured distance to the path between panisipgho were sufficiently active for
health and the ones who were not in 2004 (p=0.A88R006 (p= 0.654). In 2004 and
2006 current users of the paths resided closernbarusers (362m; p=0.009 in 2004)
and (424m; p<0.001 in 2006) and those who walketh¢éopaths resided closer than
non-users (505m; p<0.001 in 2004) and (612m; p<0iNR006).

Table 5:4: Associations between GIS distance to ampath and physical activity, use of the area and
mode of access

Activity characteristics Association with GIS data p value
Total PA in last week [MET mins]
2004 r (Spearman)= -0.013%0.0002) 0.787
2006 r (Spearman) = -0.003©.00001) 0.955
% Sufficiently active for health
2004 Active: M_edian dis’_[ance 15_94; IQR= (932,2431) 0.733
Not sufficiently active: median distance 1706; IQR225.5,2506.5)
2006 Active: Mt_edian dis_tance 1448; I_QR= (866.5,2192.5) 0.654
Not sufficiently active: Median distance 1435; IQR358.5,2279.5)
Walking time for recreation in last week
2004 r (Spearman)= 0.005%0.00003) 0.918
2006 r (Spearman)= -0.08%<6.0066) 0.085
Walking time for destination in last week
2004 r (Spearman)= -0.085%0.0072) 0.083
2006 r (Spearman)= -0.044%0.0012) 0.349
Total walking time in last week
2004 r (Spearman)= - 0.026°G0.0007) 0.595
2006 r (Spearman)= -0.0878.0076) 0.063
% Current use of path
2004 User: Median 1460; 1R= (807.5.2252.8) 0009
AL BZgruzsl\jrédrgdli%cl)?%hggsz(,11182181)7 %2520 =
% Walking to path
A \[/)V;ikt tv?/aplsttrc]{ ;;g?g : ar;]eltj?agr? ' 59R7; $(536R2:'5('12;2§ ) 5,1797) e
2006 Dot walk 1o path median 1685 QR (1176,2453) <0001
% Bicycling to path
2004 Cycle to paths: median 1_5; IQR=(935.25,2193.7! 0.378
Don't cycle to paths: median 1702; IQR= (1033.5,2884.
2006 Cycle to paths: median 15_361; IQR= (819,2265) 0.980
Don't cycle to paths: median 14; IQR=(884.5,2248.t

IQR = Inter-quartile range
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5.5. Discussion

This study examined the relationship between prayiwf neighbourhood residents to
paths and modified physical environments in ordeadsess the impact of such features
on physical activity and use. No relationship i@sd between proximity to paths or
environments that have been modified to make themnenczonducive for physical
activity, in relation to overall physical activitfhose who were sufficiently active for

health, or those who walked for destination ore@atpn.

In both 2004 and in 2006, participants who usedptitbways (please note that in 2004
there was no Riverway complex or modified Riverwagcinct, just existing paths)
lived significantly closer than those who did nseuhe paths (by 362 m - p=0.009 in
2004 and by 424 m - p<0.001 in 2006. In 2006i@a&ants who used the Riverway
precinct lived 444 m closer — p<0.001. In 2006rsis# the Riverway complex lived
significantly closer than those who did not usedbmplex (by 868 m - p=0.002) but no
significant difference was seen in 2004 in relatiorthe same vicinity when it was in
it's original state. These same patterns werergbden relation to those who walked
to the areas, with those residents living closeth® modified areas and paths being
more likely to walk to the areas. The lack of eiffnces in relation to path use in 2004
and 2006 could be due to participants enjoyingqusine existing paths regardless of
their condition due to the scenic locale alonglihaks of the Ross River. This study’s
findings have shown that those participants who tiee paths along the river are

significantly more likely to be sufficiently activfer health (p<0.001).

The difference in the Riverway complex area coudd due to the fact that before
modification the area was a large empty open spe@te minimal features. The
introduction of multiple features such as walkingils, boardwalks, picnic areas,
swimming lagoons and landscaped gardens may hagte iha more appealing location
to use and to walk to. Kaczynski, Potwarka ande®ee (2008) found that having a
greater number of features in a public open spaeee van important predictor of

physical activity.

As highlighted in the previous three chapters,dtigra growing body of evidence that
suggests that proximity, attractiveness and sizaubfic open space influences use and
are associated with physical activity, particulawlking (Giles-Corti, et al., 2005;
Owen, Humpel, Leslie, Bauman, Sallis, 2004; McCarkn&iles-Corti, Lange, Smith,
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Martin & Pikora, 2004). Previous research by Ma@ack, Giles-Corti and Bulsar
(2008) has shown that proximity to destinationstipakarly those with a mix of
destinations such as post boxes, bus stops, c@nenstores, news agencies, shopping
malls and transit stations were strongly associaiéid walking for transport but not for
recreation (McCormack et al., 2007). No assoaimgtivere found between walking for
destinations and proximity in our study but the tiuhedions that were under
consideration (Riverway complex, Riverway preciaontl paths) were more likely to be
used for recreational purposes, which is in linehvidicCormack et al.,’s (2007) study
which found that the presence of parks was notcéstsal with either recreational
walking or vigorous activity. The lack of assomat between parks and recreational
walking and physical activity has also been foupdiincan and Mummery (2005) and
Hoehner, Brennan, Ramirez, Elliott, Handy, & Broems(2005). Giles-Corti et al.,
(2005) also found no association between a distaniyeaccessibility model for public
open space but, when models included measureg@attateness and size, higher levels
of walking were evident. This indicates that bptloximity and the attractiveness of
destinations are important considerations whengdésy environments such as the

Riverway to support physical activity (McCormackagt 2008).

While the use of objective GIS data has added gtineto the study some limitations do
remain including the cross-sectional design of shely and self-report measures of

physical activity.

5.6. Conclusion

The findings of this study support that creatingggiant environments to make them
more conducive for physical activity can resultnoreased usage if the environments
are within close proximity to where people resid8uch modifications could help

reinforce and maintain already healthy, activestijées but may not be enough to
enhance overall levels of physical activity papation particularly in those who are not

sufficiently active for health.
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Chapter 6. Understanding Workplace Influences on
Physical Activity

6.1. Abstract

Objectives: This literature review identifies existing reviewsd other studies up to
2005 that examine evidence for the effectivenesstefventions to promote physical

activity in workplace settings.

Methods: A literature search for review papers and origstadies published between
1996 and 2005 was conducted using searches ofa@lectiatabases including Google
Scholar, MEDLINE, PubMed, SPORT Discus, and CINAidLcombination with hand
searching of reference lists in identified studiesl of personal journal libraries. The
following search terms were used in combinatiophy/sical activity” OR fitness OR
exercise) AND (workplace OR worksite OR employee @®ployer) AND (review OR

meta-analysis) AND (intervention OR program).

Results: Sixteen papers (six review studies aed other studies) were identified.
Findings were inconsistent in regard to workplaagegmms increasing physical
activity. Three of the review articles found nad®nce to support the use of workplace
interventions to increase physical activity whiteete found some evidence to support
the use of workplace interventions. Most of thégioal non-review studies were
limited by methodological issues including selfesgion of participants, inability to
recruit participants who were not already motivatedchange, lack of randomised
designs, self-report data and poor retention ofigpants, which made it difficult to
draw conclusions about the effect of workplace pots on physical activity. These
criticisms were also made by authors of the systiemaviews with respect to the

papers they examined.

Conclusions: There is inconsistent evidence regarding the sscoésworkplace
physical activity programs to increase physicaivitgt While some evidence shows a
positive effect of workplace physical activity intentions in the short-term, there is a
lack of evidence to support long-term effectivenebethodological quality of studies
is generally poor and there needs to be greatdradelogical rigor in future studies to

allow for more definitive conclusions to be mad®espite the lack of evidence to
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support workplace physical activity interventiomgrkplaces should be encouraged to
work collaboratively with employees to design inetions that can be carefully
evaluated, expanding the evidence available. Nidmemation is also important from
an employer perspective as they are more likelgupport interventions if there are

benefits for both employees and employers.

6.2. Introduction

It is acknowledged that the places in which we,lwerk and play should support and
promote good health (Radoslovich & Barnett 1998his way of thinking is known as

a settings approach to health promotion (RadodioégicBarnett 1998). The World

Health Organisation (WHO) defines a setting as ‘ffkece or social context in which
people engage in daily activities in which envir@mtal, organizational and personal
factors interact to affect health and wellbeingVHO, 1998). A setting usually has
defined physical boundaries, a range of peopleimwithe setting who have defined

roles, and an organisational structure (WHO, 1998).

The settings approach in health promotion stenms fitee new public health movement
and in particular the Ottawa Charter for HealthrRotdon (WHO, 1986). The Ottawa
Charter stated that “health is created and livedobgple within the settings of their
everyday life; where they learn, work, play anddb(WHO, 1986). Workplaces,
schools, hospitals, cities, islands and marketglabave been established as priority
settings for health promotion into the 21st cent{@fu et al., 2000). Riedel, Lynch,
Baase, Hymel & Peterson, (2001) describe the wadghbs a setting that has potential
for health promotion programs to influence the trggdroductivity and quality of life of
employees (Riedel et al., 2001). With most adsitsnding approximately half their
waking hours at work, there is an ideal opportunigyinfluence healthy behaviour
through employee health promotion programs (Engbea:m Poppel, Paw & van
Mechelen, 2005; Dishman, Oldenburg, O’Neal & Sheph&998; Proper, Koning, van
der Beek, Hildebrandt, Bosscher & van Mechelen,3200Chu et al. (2001) see the
workplace as an important setting that affectsptingsical, mental, economic and social
well-being of workers, and in turn the health aditfamilies, communities and society;
offering an ideal setting and infrastructure tosup the promotion of health of a large

audience.
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Chu, Driscoll and Dwyer (1997) say the workplaceaisimportant health promotion
setting for a number of reasons. Firstly, to bedpctive at work, employees need to be
fit and healthy. Secondly, because such a sigmfiamount of the population spends a
large proportion of their time at work, there isidaal opportunity to reach a large and
captive group of adults to whom health promotiongoams can be delivered. This
allows access to some groups who are historicafficalt to reach, including males
and people from lower socio-economic backgroundse Tap in health outcomes
between blue-collared and white collared workersvidely recognised (Marmot &
Wilkinson, 1999) and the workplace might provide @pportunity to address these
inequalities. The workplace has an existing infragtre including resources and
networks that can facilitate easier implementatmin health promotion programs
(DiNubile & Sherman, 1999). As Chu et al. (2000) observetThe concept of the
health-promoting workplace is becoming more impatrtand more relevant as more
private and public organizations increasingly reooge that future success in an
increasingly globalized marketplace can only belirea with a healthy, qualified and

motivated workforce.”

It has been suggested that a healthy workplacegaaiuce many benefits including a
healthier workforce, improved morale, increased jehtisfaction and reduced
absenteeism, which in turn improves productivity éime quality of working life (Chu

et al 1997; Riedel et al., 2001) as well as beinig 0 reduce the overall health care
costs (Lowe, 2003). Health promotion in thesersgdthas an opportunity to influence
these areas (Riedel et al., 2001). Despite thgestgd benefits of work place health
promotion, there remains a paucity of evidenceoashat interventions work in these

settings.

Harden, Peersman, Oliver, Mauthner & Oakley (1928)ducted a systematic review of
the effectiveness of health promotion interventionthe workplace and concluded that
the majority of outcome evaluations were not sigfity rigorous to make a strong case
for the effectiveness of workplace health promatidnis clear that there is a need for
rigorous approaches to be used in determining ffieetereness of the workplace as a

setting for health promotion actions.

One area of particular relevance to workplace hgalbmotion is physical activity. It

has been suggested that physically active employeekess likely to suffer from major
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health problems, less likely to take sickness leswe less likely to have an accident at
work (Dishman et al., 1998). Workplace physicaiwity health promotion programs
evolved in the United States of America and Augtral the 1970s, where many large
companies felt there were advantages in reducindjasascular risk factors for senior
company members (Bauman, Bellew, Vita, Brown & Owe@02). Corporate fitness
programs were developed with the aim of promotegutar vigorous activity for senior
staff and eventually broadened to include employaess all levels. The impact of
these programs is unclear although it is now reseghthat individually focused
lifestyle-change programs are limited. It is recoemded that socio-behavioural
approaches need to be combined with structurakemviental changes (Bauman et al.,
2002). This approach is more in line with Europbaalth promotion initiatives which
have a greater focus on changing the workplacenagion to support healthier
choices (Dishman et al., 1998). Regardless oagiproach, it is important that careful
evaluation of all health promotion initiatives imetworkplace be conducted in order to
establish evidence of the effectiveness of interees including those that have a focus

on physical activity.

As outlined in earlier chapters, local governmenéve a potential role to play in
increasing physical activity both at a communityeleand at a workforce level. To be
successful in influencing the physical activity efiployees, it is important to have a

clear understanding of the evidence regarding wadepphysical activity initiatives.

Hence this chapter provides a summary of the exgjstvidence concerning the
effectiveness of physical activity interventionswiorkplace settings up to 2005. The
need for this review stems from my work on the Riay project at which time
managers at the Thuringowa City Council expressagstaest in extending the work to
incorporate some workplace physical activity inities. Understanding the current
evidence about physical activity in the workplacgsvimportant to inform future work

to address the issue of physical inactivity in@wncil workplace.



The objectives of this review are to:

1. Identify existing review studies that examine thielence for the effectiveness
of interventions to promote physical activity innkplace settings;

2. ldentify studies published since the reviews orinoluded in the reviews that
examine the evidence for the effectiveness of vetations to promote physical
activity in workplace settings; and

3. Provide direction for the future development of gibgl activity interventions

within a local government workplace setting.

6.3. Methods

6.3.1 Review papers

A literature search for peer reviewed “review” pagppublished between 1996 and 2005
was conducted using computerised searches of @héctdatabases including Google
Scholar, MEDLINE, PubMed, SPORT Discus, and CINAidLcombination with hand
searching of reference lists in identified studies of personal journal libraries. The
following search terms were used in combinatiophg/sical activity” OR fitness OR
exercise) AND (workplace OR worksite OR employee @#/ployer) AND (review OR

meta-analysis).

The inclusion criteria for the reviews were: tHayt were published in the last ten years
(between 1996 and 2005); were published in theiim¢dnguage; that the studies used
in the reviews examined the relationship betweenwbrkplace setting and physical
activity; evaluated interventions to increase ptgfsactivity; reported physical activity
as the primary outcome (with the exception of cesew that examined work-related
outcomes); and used Randomised Controlled TriRIGTE) or quasi-experimental
designs. Reviews that used studies of a quaktadr descriptive nature only were

excluded.

All titles were independently reviewed and relevatistracts extracted for further
review. A full text of all articles assessed aseptitilly relevant was obtained (eight
articles). To assist in this process each arti@s assessed using a checklist identified
from the Critical Appraisal Skills Programme (CASR)the United Kingdom. The

CASP checklist had “10 questions to help you madess of reviews” and was adapted
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by CASP from Oxman, Cook & Guyatt (1994). Theattist is included as Appendix
6.1.

Following the full text review, five relevant atis were identified (see Figure 6.1 for

the search process for review articles includettiisreview).

Figure 6:1: Flow Chart detailing search process foreview articles

Database search
Google Scholar (n=85)
Medline (n=81)
Pubmed (n=80)
Sport Discus (n=49)
Cinahl (n=24)
Total - 81 articles identified (some overlap)

1

Title and abstract screeni

8 articles remain

1

Screening of full text using CASP checklist: “10egtions to help you make sense of reviews”
6 articles remain

!

Final number of review articles selected as relet@this study

6.3.2 Original studies published since review papsror not included in reviews up
to 2005.

Following the identification of the “review” arties a further search was conducted to
identify original studies published since the rewipapers or not included in the
reviews. Again, computerised searches of electratatabases including Google
Scholar, MEDLINE, PubMed, Cinahl and Sport Discas combination with hand
searching of reference lists in identified studiesl of personal journal libraries was
conducted. The following search terms were usetbmbination: (“physical activity”
OR fitness OR exercise) AND (workplace OR worksiiB employee OR employer)
AND (intervention OR program).



The inclusion criteria for the papers were thaythad been published since the reviews
and/or were not included in the reviews: The searah limited to 2001-2005 to ensure
that the most recent papers were accessed; welishmdin the English language; that
the studies examined the relationship between thekplace setting and physical
activity; evaluated interventions to increase ptgfsactivity; reported physical activity
as the primary outcome; used a Randomised Cordrdllgal (RCT), experimental
design or quasi-experimental design. Again, et were qualitative or descriptive
only were excluded. All tittes were reviewed bysalf and relevant abstracts extracted
for further review. A full text of all articles & were assessed as being potentially
relevant was obtained. If the study was a Randein@ontrol Trial the CASP checkilist
for Randomised Control Trails (6.2) was used. Tdhecklist had been adapted by
CASP from Guyatt, Sackett, and Cook (1993, 1994).

Following a full text review, 10 articles were id#ied as being relevant (see Figure 6.2
for the search process for the other recent stymlibished since review papers or not

included in reviews).

Figure 6:2: Search process for other studies incluetl in this review

Database search
Google Scholar (n=334)
Medline (n=249)
Pubmed (n=218)
Sport Discus (n=252)
Cinahl (n=70)
1,123 articles identified (some overlap)

!

Title and abstract screening

28 articles remain

1

Screening of full text using CASP Check

10 articles remain

1

Final number of articles selected as relevantiwgtudy
10
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6.4. Results

6.4.1 Review papers

Six review papers published between 1998 and 2085etxamined the effectiveness of
workplace physical activity programs on employeeysital activity levels were
identified although one focused on work-relatedcontes more than physical activity.
These six review papers examined 92 original sopeggers published between 1980

and 2004 (see Table 6.1 for the articles that wevered in the reviews).
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Table 6:1: Studies about the effectiveness of worlare physical activity programs included in the reiew articles.

*** This table has been adapted from one used blyeGet al (200p

Author Journal Dishman et al Proper et al 2002 | Proper et al 2003  Marshall 2004 Engbers, et al 2005
Addley et a 2001 J Occup Me e v

Agnotti et a 200( Am J Health Promi 4

Bassey et 198: Eur J App Physic v

Bauer et ¢ 198t Am J Epidemic v

Beresford et al 2001 Prev Med 4
Blair et al 1986 JAMA v v

Blair et al 1986 Prev Med 4

Blake et al 1996 Am J Health Promot v

Boudreau et al 1995 J Occup Environ Med v

Boutelle et ¢ 2001 Am J Public Healt 4

Bowles et ¢ 2001 Res Q Exerc Spc v

Braeckman et . 199¢ Occup Me: 4
Bulaclac 1996 J Nurs Manag v

Campbell et al 2002 Prev Med v

Cardinal and Sachs 1995 Am J Health Promot v/

Cole et al 1998 Psychol Rep v

Cook et ¢ 2001 NZ Med . v

Cox et a 1981 Ergonomic v

Shephard and Ci 1982 Sports Sc 4
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Author Journal Dishman et al Proper et al 2002 | Proper et al 2003  Marshall 2004 Engbers, et al 2005
Danileson and Report o

Danielson

Durbek et al 1972 Am J Cardiol 4

Edye et al 1989 Med J Aust v

Emmons et al 1999 J Occup Environ Med v v v
Eriksen et al 2002 J Occup Med v

Fisher and Fisher 1995 J Am College Health v

Gamble et ¢ 199: Occup Me: v

Genaidy et a 197¢ Ergonomic v

Gerdle et ¢ 199t J Occup Rehat v

Gomel et al 1993 4

Glascow et al 1995 Am J Public Health v
Glascow et al 1997 J Behav Med 4
Grandjean et al 1996 J Sport Med Fitness v

Gronningsater et al 1992 Pychol Health v v

Gundewall et a 199: Spine v

Hallum and Peto: 199¢ Am J Health Prom: v

Hammond et & 200( Am J Health Prom: v

Harma et al 1988 Ergonomics 4

Hartig and 1999 Am J Sports Med v

Henderson

Harrell et al 1996 AAOHN J 4

Hebert et al 1993 Am J Public Health v
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Journal Dishman et al Proper et al 2002 | Proper et al 2003 | Marshall 2004 Engbers, et al 2005
Heirich et al 1993 J Occup med 998
Henritze et al 1992 Am J Health Promot
Hilyer 1990 J Occup Med v
Hope et al 1999 Am J Health Promot v
Kerr and Vo 199: Work Stres v v
King et a 198¢ Prev Me v
Kronenfeld et ¢ 1987 Health Ed Qua v v
Lee and White 1997 Psychol Health v
Lindsay-Reid and | 1979 Am J Public Health v
Morgan
Lombard et al 1995 Health Psychol
Lovibond et al 1986 J Behav Med 4
Maes et al 1998 Am J Public Health 4
Marcus and Stanton 1993 Res Quart Exerc Sppw’
Marcus et al 1998 Am J Health Promot 4
Marshall at ¢ 200z Health Educ Re 4
Marshall et 200z Am J Prev me 4
Mutrie e al 200z J Epidemiol v
Community Health
Napolitano et ¢ 200¢ Ann Behav Me v
Nichols et & 200( Am J Health prom¢ v
Norms et al 1990 J Psychosom Res v
Norris et al 1990 J Psychsomatic Res 4
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Author

Nurminnen et al

Journal

Scand J Work Environ
Health

Dishman et al
1998

Proper et al 2002

Proper et al 2003

Marshall 2004

Engbers, et al 2005

Oden et al 1989 Fitness Business 4 4 4

Oja 1991 J Med Sci Sport v

Ostwald 1989 J Occup Med v v

Pavet et al 1987 Stress Med v

Pegus et al 2002 J Occup Med Envirom v
Health

Peterson and Aldang 1999 Am J Health Promot 4

Pohjonen and Ranta] 2001 Prev Med v

Poole et ¢ 2001 Am J Health Promt v

Pritcharc 1997 J Am Diet Asso 4

Proper et 200: Am J Prev Me v

Puterbaugh and 1983 J Occup Med 4

Lawyer

Robbins et a 1987 Health E 4

Robinson et al 1992 Med Sci Sports Exer¢ v’

Rosenfeld et al 1989 Ergonomivs 4 4

Ruskin et al 1990 Human Kitetics 4

Russell et al 1999 Am J Health Promot v

Sharpe and Connell 1992 Gerontologist v

Shephar 1992 Am J Health prom¢ v

Sheman et ¢ 198¢ Pub Health Nut v

Skargren and Obe | 199¢ ScandJ Rehabil m v v
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Journal Dishman et al Proper et al 2002 | Proper et al 2003 | Marshall 2004 Engbers, et al 2005

1998

Song et al J Sports Med Phys F
Sorenson et al 2002 Cancer Causes Contro v
Sorenson et al 1998 Am J Public Health 4
Sorenson et al 1996 Am J Public Health v
Sorenson et 1992 Am J Public Healt v
Sorenson et 199¢ Am J Public Healt 4
Stave 2001 Am J Health Prom 4
Talvi et al 1999 J Occup Med 4
Titze et al 2001 Psychol Sport Exerc v
Titze et al 2001 Soz Praventivmed 4
Webster 2001 Am J Health Promot 4
Weir et al 1989 Aviat Space Environ | v v

med
Total number o 26 8 26 32 13

studies reviewed

Summary of “review” findings

All reviews reported similar findings in relatioa the effectiveness of workplace physical actiytggrams and these are summarised in Table

6.2 (presented in the order of the year that tiiewewas conducted).
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Table 6:2: Summary of review articles examining theelationship between physical activity and the wdkplace.

Authors/Jo
urnal/Year

Dishman,
Oldenburg,
O’Neal,
Shephard

American
Journal of
Preventive
Medicine

1998

Type
of
review
Mete-
analysi
S

Search
strategy

Searche(
four
databases
and
reference
lists and
consulted
with experts

1997

Inclusion

Dependent variable is
measure of PA or physical
fitness. Independent variable
was a workplace intervention
Dependent variable was
quantified in a way that
permitted change after the
intervention to be calculated
and compared with change in
a comparison group not
receiving the intervention.
An effect size could be
expressed as a Pearson
correlation coefficient r
permitting calculation of
effect sizes

No of studies included

26 studies

Main findings

No clear evidence to suppe
that workplace interventiong
increase PA or fitness.

Comments/Weaknesses

Interventions were very diver:
Most studies had poor design
and measurements.

Many limitations of studies
identified.

Poor application of theory in
studies.

Potential of workplace
interventions is not realised.
Must have rigorous
methodological approaches to
evaluation in order to establish
an evidence base.
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Authors/Jo
urnal/Year

Type
0)j
review

Search
strategy

Inclusion

No of studies included

Main findings

Comments/Weaknesses

Proper, Systen | Searche( 198(- English, German and Dutc 8 studies (¢ Limited evidence to suppc | Diverse intervention-
Staal, atic five 2000 publications. Randomised Control | the effectiveness of Interventions consisted of
Hildebrand | review | databases, RCTs or CTs. Trials and 4 Control workplace PA programs on| structured physical
t, van der searched Working population. Trials) absenteeism. Inconclusive | activity/exercise sessions
Beek, van reference Worksite program intended td evidence on job satisfaction including aerobic components
Mechelen. lists, increase PA or fitness. and stress. such as jogging, dancing, bicyc|

searched Work related outcomes. No positive effect on staff | ergometer and ball games and
Scandanavi personal turnover (insufficient anaerobic training including
an Journal databases studies). weights. Other aspects
of Work Contradictory results for addressed strength, flexibility
and productivity. and relaxation and some
Environme interventions included health
ntal Health education classes.

Poor methodological quality of
2002 studies was highlighted — lack ¢
RCTs

Proper, Systen | Searchec 198(- English, German and Dut« Fifteen Randomise Worksite PA programs has
Koning, atic five 2000 publications. Control Trials and 11 | positive effect on physical
van der review | databases, RCTs or CTs. non-randomised activity levels and
beek, Hilde searched Working population. control trials musculoskeletal disorders.
Brancht, reference Worksite program intended tq Inconclusive evidence that
Bosscher, lists, increase PA or fitness. workplace PA programs
van searched Work related outcomes. affected cardiorespiratory
Mechelen. personal fitness, muscle flexibility,

databases muscle strength, body
Clinical weight, body composition,
Journal of general health, blood serun
Sports lipids, and blood pressure.
Medicine. Limited evidence that

supported a positive effect

2003 on fatigue.
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Authors/Jo
urnal/Year

Marshall.

Type
0)j
review

Narrat

Search
strategy

2 database

199¢

Inclusion

Workplace intervention

No of studies included

32 (5 Rindomisec

Main findings

No clear evidence thi

Comments/Weaknesses

Similar conclusions to Dishme

ve (MEDLINE | 2003 reporting PA changes as the | Control Trials 6 workplace interventions are| 1998.

Journal of review | PUBMED) key outcome. Randomised Trials, 7 | successful in increasing Discussed lack of description
Science and searched Quasi Experimental physical activity. about interventions and
Medicine in reference Trials with a evaluation methods.
Sport lists, comparison, 14 non- Difficult to identify successful

searched experimental cohort components of multi-strategy
2004 personal studies with no control interventions.

databases or comparison

condition

Engbers, Systen | MEDLINE 198¢- RCT¢ 13 studies (mostl Incondusive evidence abor | This review looked at worksi
van Poppel, | atic (entrez 2004 Intervention included multi-centre and workplace interventions on | health promotion programs with
Paw, van | review | PUBMED), environmental modification | focused on dietary PA environmental change broadly
Mechelen E'\ﬁﬁiu Main outcome included PA of intake and other health and only 3 studies were

search — ie .dieFary intake or health risk | behaviours. Only 3 identified that were relevant
American selected indicators focused specifically on specifically to PA.
Journal of studies were Healthy workers, employees | PA All studies reviewed were rated
Preventive screened for Study written in English, as ‘low quality’.
Medicine additional Dutch or German
2005 relevant Peer reviewed

studies.
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A brief summary of each review and the key poirggrovided below.

Dishman et al., (1998), under took a meta-anakgicew of studies which had been
conducted in workplaces and measured physicaligctiva way that allowed changes
to be measured post-intervention. The intervestiosed in the 26 reviewed studies
were very diverse and included: health educati@alth risk assessments, screening,
mail delivered physical activity instructions, esise prescription, onsite and offsite
exercise opportunities, supervised and unsuperviseaicise opportunities, financial
and other incentives, prizes, and telephone pramptThe analysis indicated that
worksite interventions that aimed to increase piafsactivity yielded a small but not
statistically significant positive effect and a iied basis for confidence in workplace
physical activity programs being able to increabgspral activity was revealed. The
reviewers commented on the poor research desigmaadurement of the studies under
review. They discussed how results may have ba&aggerated by self-selection of
participants into programs, influences of offeringentives to participate, use of poorly
validated outcome measures, and poor or inapptepuse of comparison groups and
methods of statistical analysis. They also idesdithat poor application of theory to
interventions and the number of strategies usethutti-strategic programs made it
difficult to determine which specific componentstbé intervention had led to success.
They concluded that the potential for workplacesimprove staff physical activity
levels was largely unrealised and emphasised ifpaitous methodological approaches

were needed to evaluate the effectiveness of wackpbhysical activity interventions.

The second (Proper, Staal, Hildebrandt, van dek Beean Mechelen, 2002) and third
(Proper, Hildebrandt, van der Beek, Twisk & van Kkieglen, 2003) reviews used the
same data set with the second review reporting sneldted outcomes and the third
review looking at physical activity, physical fitte and health outcomes. It was
decided to summarise both these reviews as thén§jacare of interest in regards to
future workplace interventions in the local goveemn setting. Each review is

summarised separately.

A systematic review by Proper et al., (2002) asskshe effectiveness of worksite
physical activity programs on work-related outcom&sur Randomised Control Trials
(RCTs) and four controlled trials were includedttie review. Interventions consisted

of structured physical activity/exercise sessiorduding aerobic components such as
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jogging, dancing, bicycle ergometer and ball gamed anaerobic training including
weights. Other aspects addressed strength, fléxitand relaxation and some
interventions included health education classes.w#h the previous review, the poor
methodological quality of studies was highlightedResults demonstrated limited
evidence to support the effectiveness of workplabgsical activity programs on

absenteeism from work. There was inconclusive ewdeof the effect of workplace

physical activity programs on job satisfaction atréss. In regard to productivity there
were contradictory results, which the authors cetetl could mean that workers’
perceptions of productivity may not reflect theatwal productivity. In regard to staff
turnover, there were insufficient studies availdolereview to indicate any positive or
negative effect of workplace physical activity praps. The authors acknowledged
that the conclusions from this review resulted franlack of RCTs of high

methodological quality rather than being a reflactof the true situation.

The third review by Proper et al., (2003) was aesysitic review that examined the
effectiveness of worksite physical activity progsaran physical activity, physical

fitness and health. Fifteen RCTs and 11 non-ramskxircontrolled trials were included
in the review. As with the review above, all imentions consisted of structured
physical activity/exercise sessions. Results detnatesl that worksite physical activity
programs had a positive effect on physical actiktyels and musculoskeletal disorders.
However, evidence that workplace physical activiyograms affected cardio

respiratory fitness, muscle flexibility, muscleestgth, body weight, body composition,
general health, blood serum lipids, and blood pmessvas inconclusive. There was
only limited evidence that supported a positiveeeffon fatigue. The issue of
methodological shortcomings was also discussedigireview and the methodology
used in most studies evaluating the effectivendssvarkplace physical activity

programs was viewed as generally poor. In padirctile issue of using self-report data
for physical activity and health outcomes was iiaad only one study reviewed had

an objective physical activity measure.

The fourth review by Marshall (2004) was a narmatigview of workplace intervention
studies that reported physical activity changes &gy outcome. Thirty two studies
were reviewed — eleven randomised trials, seversiggx@erimental trials using a
comparison group and the remainder were non-expetihcohort studies that used no

control or comparison condition. Marshall (200dgntified that the most common
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strategies implemented in workplaces to promotesigay activity were health checks,
education programs, motivational prompts to be namtéve including prompts to use
stairs, workplace exercise programs, incentive db@segrams, self-directed behaviour
change, individualised counselling, or a combimatd a number of these strategies.
The programs reviewed had varying degrees of sacard often seemed to attract
those participants who were already motivated awodsidering changing their
behaviour or who were already active. The chabenighow to engage those who most
needed to change their behaviour was highlightdthe findings from the review
offered little evidence to support long-term effeehess of workplace physical activity
programs but again the methodological quality afigs was discussed with only six of
the studies included in the review being seen ambaufficient data to calculate effect
sizes. Marshall (2004) concluded that the mosmsimg strategies are the promotion
of incidental activity (such as stair use); incogimg social support for physical
activity; and increasing active transport to arahfrwork. The review emphasised the
need to undertake comprehensive workplace appreattte look at changing the
overall organisational structure and culture of Wwkplace thus providing an overall

environment that supports physically active liféssy

The final review, by Engbers et al.,, (2005) , aintedsystematically assesses the
effectiveness of workplace physical activity progsea with environmental
modifications, on physical activity as well as ometdry intake and health risk
indicators. Thirteen studies were included in teiew — 11 were RCTs and two were
guasi-experimental with a controlled design. Alt lbne study were large multi-centre
trials. Only three studies specifically examinkd éffect of workplace physical activity
programs on physical activity and provided incosnla evidence that workplace
physical activity programs had any effect on theygital activity of employees.
Examples of environmental modification strategreduded creation of a walking track
near a workplace, provision of exercise space apdpment and a marked walking
route. Skills training and mass media to promdigsjral activity were also used. The
authors commented that the included studies weegerefatively poor quality due to use
of self-report measures and this resulted in theeveers’ lack of confidence in the
quality of the studies’ results.
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6.4.2 Original studies on the effectiveness of wopkace physical activity
programs published between 2001 and 2005

Table 6.3 contains a summary of ten studies reggraiorkplace physical activity
programs that were published since the systematiews (the studies are listed

alphabetically by author surname).
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Table 6:3: Summary of original articles examining he relationship between physical activity and the arkplace.

Authors/Journal/ | Research topic Study design Study population Intervention Results Comments/Weaknesses
Year
Aittasalo, The effectivenes | Randomisec N= 15¢ Counseling sessions wi | No statistically Good desigr
Miilunpalo & of PA counseling | Control Trial Counseling only occupational health staff. | significant differences| Grounded in theory.
Suni and/or fithess (n=52); Counseling +| Physiotherapists who between groups in any Used valid and reliable physical
testing in a fitness testing administered fitness PA measures at activity measures.
Patient Education | worksite setting. (N=51); testing. follow-up. Minimal drop outs.
and Counseling Control (N=52) Limited by self-selection of
participants who were motivate
2004 to increase PA.
Baseline — participants already
quite active.
Aldana, Assessed th Randomisel N=66 - intervention 2 hrs for 4 wk< educatior | 25% increase in ste | Self motivated participar
Greenlaw, Diehl, behavioral and Control Trial N= 79 - control sessions with text book count at 6 weeks but | Self-report data
Salberg, Merrill, clinical impact of and workbooks did not meet Short term follow up.
Ohmine a worksite chronig Pre-set dietary and pa recommended 10,004 Control group might have starte
disease preventio goals steps— by six months | to make changes due to future
Journal of program. Pedometers and exercise| it had dropped to 16%4 participation in the program.
Environmental logs in the intervention
and Occupational group.
Medicine No change in step
2005 counts in the control
group.
Auweele, Boen, Does placing a Pre post 135 employees in Int 1 — health sign linking | Sig increase in stair | Not possible to determine if the
Schapendonk, health sign experimental worksite (only 4 stair use to health and use after intervention | sign or email had the most
Dornez. increase stair usel? design males) fitness. 1 and 2. Butreturned effect.

Journal of Sport
and Exercise
Psychology

2005

Does a doctor
initiated email
increase stair use

Int 2 — additional email 1
week later by worksite

doctor re health benefits g
stair use

to baseline use after 1
week

Not only staff used stairs.

No assessment of overall effec
on PA.

No external control group
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Authors/Journal/
Year

Research topic

Study design

Study population

Intervention

Results

Comments/Weaknesses

new behaviours to achiev
goals, and strategies for
overcoming relapse.
Individual steps per day
goals and used pedomete
to monitor progress.
Weeks 5-12 - self-
monitoring of steps with
limited input from the

facilitator.

Badland and Do posters Pre post Participants were Participants wore a sealeq Posters had no effect| Didn't assess actual stair use b,
Schofield promoting stair experimental from two Council pedometer at work and | on PA overall or at PA overall.

use increase design departments in New | home for 3 days on 4 work. No self-report data used.
Health Promotion | objectively Zealand. All were separate occasions (3 we Small sample size.
Journal of measured PA? office based. blocks). No external control group
Australia 46 participants (27

men and 19 women)

2005
Brox and Physical exercise| Randomised N=129 Weekly exercise class Self-reported PA Relied on self-report data.
Froystein effects on health | Control Trial Intervention = 65 consisting of light aerobic| increased in the

related quality of Control = 64 exercise, muscle intervention group
Occupational life and sickness strengthening and compared with the
medicine absence in stretching for a six month | control group

community period.
2005 nursing home

employees.
Chan, Ryan, Assessing th Pre pos 106 participants fror | Four week adoption pha: | Statistically Voluntary participation and se
Tudor-Locke effects of a experimental 5 workplaces - 30-60 minutes weekly | significant increase in| selection.

pedometer-based| design session with a facilitator | steps per day from No external control group.
Preventive physical activity who led them through a | baseline.
Medicine intervention on pa curriculum about benefits

and specific of being more active,
2004 health indices. learning how to initiate

185




Research topic

Study design

Study population

Intervention

Results

Comments/Weaknesses

Croteau Evaluated the Pre post 37 college employeeg Goal setting, pedometer | Results indicate d Self-selection of participants.

effects of an 8- experimental who volunteered to | use, self-monitoring, and | statistically No external control group
American Journal | week, pedometer4 design participate in the weekly e-mail reminders. | significant increase in
of Health based lifestyle study. average daily steps
Promotion physical activity from baseline

Intervention on compared to after thg
2004 physical activity program

levels. '
Kerr, Eves, To assess the Pre post Two worksites Two week intervention No significant affect| Self-reported stair use and
Carroll. effectiveness of a| experimental Worksite 1 — no using a poster “stay was identified for| Objective observation.

poster prompt to | design numbers given healthy, use the stairs” stair ascent but therd Small follow up response to
Journal of increase stair use Worksite 2 — 2,694 | positioned at the entrance \yas for stair descent.| Survey.
Occupational in two worksites to the elevator and employees on lower floors werg
Health adjacent to the stairs in a more likely to use the stairs thal

nine story worksite. employees on higher floors and
2001 this could have impacted on the
observed effect;
No external control group

Plotnikoff, Evaluation of ¢ Pre pos | =156€ 12-week workplace-mail | Significant increase i | No external control grou
McCargar, 12-week experimental C =555 intervention PA in the intervention| Self-report PA
Wilson & workplace e-mail | design group and a
Loucaides intervention significant decrease i

designed to PA in the control

American Journal
of Health
Promotion

2005

promote PA and
nutrition
behaviour

group although the

effect size was small
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s/Journal/

Purath & Mccabe
Canadian Journal
of Nursing
Research

2004

Research topic

Evaluation of a
brief, tailored
counselling
intervention for
increasing PA
targeting inactive
women in the
workplace

Study design

Randomised
Control Trial

Study population

C =153

Intervention

Intervention group - a
health screening, a brief
intervention tailored to
exercise behaviour and a
follow up telephone call
two weeks later. Control
group - health counselling
but it was not tailored to
their exercise behaviour
and no follow up
telephone call.

Results

Significant increase in
PA in the intervention
group compared to th
control group.

Comments/Weaknesses

Self report data and self-
selection into study.
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The findings are presented according to the keyenwention areas, although

acknowledgement is made of the mix of strategiesl s some of the studies.

Posters promoting stair use

Three studies (Kerr, Eves & Carroll, 2001; Auwed®en, Schapendonk & Dornez,
2005; Badland & Schofield, 2005) examined the eftégoster use to increase stair use

and physical activity.

Auweele et al., (2005) conducted an evaluationwad tnterventions - the first one
involved placing a health sign linking stair usehtalth and fitness on an easel beside
the elevator and the stairs on every floor (of whibere were five) and the second
intervention was an additional email sent out omeekvater by the workplace’s doctor
pointing out the health benefits of stair use. sTdtbservational study used a before and
after design. Trained observers were used to destair and elevator use. There was a
significant increase in stair use after the firgeivention compared to the baseline and
after the second intervention compared to the besel Stair use also significantly
increased between intervention one and two. Howatvillow up one month after the
sign was removed, stair use was not significanifjeeent from baseline. These
findings support the usefulness of the health Biggonjunction with the email although

it is not possible to determine which had the mefééct. This study was limited
because visitors also used the stairs and coultheradentified as being different from
employees and that baseline stair use was quitetbigtart with. The use of visible
observers could also have made employees morevezadt was also impossible to see
if the effect was on all employees or just a fe®he impact on health benefits could

also not be determined.

Kerr et al., (2001) conducted a before and afiaiysto assess whether posters reading
“stay healthy, use the stairs” positioned at theagwe of the elevator (adjacent to the
stairway) prompted stair use in a nine floor wodqa. Self-reported stair use was
reported via a survey and objective observationst#ir and elevator use was
undertaken. As with Auweele et al.,’s (2005),dstuhere was some indication of
increased stair use. In Kerr et al.’s (2001) stosdmory recall of the poster was high,
however, no significant effect was identified féais ascent although there was for stair
descent. Results showed that employees on lowersflwere more likely to use the

stairs than employees on higher floors and thiddcbave impacted on the observed
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effect. The study was also limited by its smallde up response rate (27.6%) to the

survey.

Badland and Schofield (2005) undertook a studyetieminine if posters promoting stair
use were effective in increasing overall physicaivity. Two sizes of posters were
used — small posters mounted adjacent to elevaiiboris and on bulletin boards and
large banners on stairwell landing walls. Fortygrticipants (27 men and 19 women,
all office based) from two Council departments irewWN Zealand wore a sealed
pedometer at work and home for a three day peridte two departments received the
same intervention but at different times. The rsssthowed that there was no change in
overall or work time physical activity but the finds of this study cannot be compared

to Auweele et al.,’s (2005) study because diffecericome variables were used.

Pedometer interventions

Three studies (Chan, Ryan & Tudor-Locke, 2004; AidaGreenlaw, Diehl, Salberg,
Merrill & Ohmine, 2005; and Croteau, 2004) examinge® effect of pedometer

interventions.

Chan et al.,, (2004) conducted a before and aftedysto assess what impact a
pedometer-based walking intervention had on physacsivity and specific health
indices. The program had two phases. Firstlyetiveais a four week adoption phase
where participants met in workplace groups withaeilitator for 30—60 minutes each
week. The facilitator presented a curriculum abbehefits of being more active,
learning how to initiate new behaviours to achigeals, and strategies for overcoming
relapse. Participants then set individual stepsdpg goals and used a pedometer to
monitor their progress. Weeks 5-12 was an 8-wedther@nce phase in which
participants continued to self-monitor their stedpst with limited input from the
facilitator. At follow up there was a statistigakignificant increase in steps per day
from baseline. Participants had significant remuns in Body Mass Index (BMI), waist
girth and resting heart rate and reductions in tigarth and heart rate were significantly
related to the increase in steps per day. Whigestindy provides support for pedometer
interventions it is limited by its lack of a contigroup and randomization, and the self-

selection and voluntary nature of participants.



Croteau (2004) undertook a preliminary study toestigate the effect of an 8-week,
pedometer-based lifestyle physical activity intemi@n on physical activity levels.
Participants were 37 college employees who voluate® participate in the study. The
intervention consisted of goal setting, pedometa, self-monitoring, and weekly e-
mail reminders. Physical activity was measured é&ggmeter with a survey at baseline
and immediately following the intervention. Similar Chan et al.,’s (2004) study, the
results from Croteau’s (2004) study indicate aificant increase in average daily steps
(p < .01), from 8565 (+3121) steps at baseline 8538 (+3681) steps after the
program. The study lacked rigour due to the snsalf-selected sample and lack of a
control group and it is not possible to assess \Wwhdtthe most impact — the pedometer

or the email reminders.

Aldana’s et al.,’s (2005) study is discussed intlfer detail under the combined
programs heading however in regards to the pedemetaponent of this study, there
was a 25% increase in steps at follow up but treppled to a 16% increase at 6 months
and did not meet the recommended 10,000 stepsrtaldgal., 2005).

Workplace physical activity counselling

Two studies, (Aittasalo, Miilunpalo and Suni (2004hd Purath, Miller, McCabe and
Wilbur (2004), used targeted counseling to increpbgsical activity within the
workplace. Aittasalo et al., (2004) undertook ad@mised controlled trial to assess
whether theoretically grounded counseling andioefis testing have long-term effects
on inactive employees’ leisure time physical atfiviOccupational nurses performed
counseling sessions and physiotherapists prefoffitrexbs assessments. At follow up
there was no statistically significant differenagvieeen groups in leisure time physical
activity with both intervention and control parpeints increasing their physical activity
levels. Counseling did not increase physical é@gtim the long term (at 12 months) in
the intervention group compared to the control grand the effect of counseling was
not improved by fitness testing. While the desifjithis study was good and grounded
in theory, used reliable and valid physical acjiviteasures, and had minimal drop-outs
during the program, it was limited by the self-séilen of participants who indicated a
desire to increase their physical activity in tleanfuture. At baseline a large number

of participants were already quite active.
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Purath et al., (2004) assessed the effectiveness of &, bidored counselling
intervention for increasing physical activity tatigg inactive women in the workplace.
The study used a prospective randomised trial demigl the intervention was grounded
on the Transtheoretical Model which assesses uha@fs in relation to their stage of
readiness to change behaviour. The interventimumr(n=134) received a health
screening, a brief intervention that was tailoredebich woman's reported exercise
behaviour, and a follow up telephone call from aseupractitioner two weeks later.
The control group (n=153) received health counsglbut it was not tailored to their
exercise behaviour and they did not receive avolip telephone call. Unlike Aittasalo
et al.,’s, (2004) study, where no change in physictvity was seen, in Purath et al.,’s
(2004) study, at the six week follow up, the intariion group had significantly
improved their physical activity, increasing thamount of weekend physical activity
as well as minutes walked for exercise, on erratadal walking, and total daily blocks
walked. In comparison to the control group thengawvere significantly greater. This

study provides support for the use of tailoredfbngerventions in a workplace setting.

Organised physical activity programs

Only one study (Brox and Froystein, 2005), was fified that involved organised

workplace physical activity programs. In this stutie effectiveness of a weekly 60
minute exercise class over six months was evaluatdetre was a significant increase
in self-reported physical activity in the interviemt group compared to the control
group (P<0.01) at six months although no differeneere noted in physical fithess
(assessed by the Urhu Kaleva Kekkonen walking,testyjuality of life (feelings, daily

activities, social activities, change in healthyessed by the COOP/WONCA (Co-
operation-World Organization of Colleges Academidsarts. The authors suggest that
self-selection of participants and the low partitipn rate may have biased results in

favour of the intervention group.

Computer tailored interventions - Email prompts

Four studies (Plotnikoff, McCargar, Wilson and Laiges, 2005; Auweele et al., 2005;
Croteau, 2004; and Vandelanotte, De Bourdeaudh8allis, Spittaels , Brug, 2005)
used computer tailored interventions, including gnpmompts, as part of their

intervention.
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Plotnikoff et al., (2005)undertook an evaluation of a 12-week workplace é-ma
intervention designed to promote physical actigitd nutrition behaviour. A pre- and
post-test design was used to assess differencesdretthe intervention and control
group. The email messages were grounded on somgaitive theories. Results
identified a significant increase in physical aityivin the intervention group and a
significant decrease in physical activity in thetol group although the effect size was
small. While this study provides support for matienal emails it was limited by the

self-report physical activity measures used.

As described in the stair use section, Auweelel.ef{2005) conducted an evaluation
that looked at both a health sign linking stair tsehealth and fithess as well as a
second intervention that was an additional emailt ssut one week later by the
workplace’s doctor pointing out the health benefifsstair use. Unlike Plotnikoff et

al.’s (2005) study where physical activity was th&come variable, Auweele et al.,
(2005) used stair use as the outcome variable. leVétair use significantly increased
between intervention one (the health sign) andvetgion two (the email) it was not

possible to determine which had the most effect.

Croteau et al.,’s. (2004) study (described undetop®ter interventions) also used
weekly electronic mailings to serve as a cue toviigtand provided motivational tips

for increasing physical activity. While the resutif this study showed an increase in
daily steps it cannot be determined which compooéthe program (the pedometer or
the weekly electronic mailings) had the greategtaiot and if the e-mail component had

any impact at all.

Vandelanotte et al., (2005) undertook a study tm@re the effectiveness of interactive
computer-tailored interventions for increasing pbgk activity and decreasing fat
intake and to assess which intervening mode, sdéigliear simultaneous, is most
effective in behavior change. Seven hundred amdndg one people were randomly
assigned to one of four groups: (1) one group veckthe physical activity and fat
intake interventions simultaneously at baseling;af®ther group received the physical
activity intervention at baseline and the fat imtaktervention 3 months later; (3) the
third group received the fat intake interventionbaseline and the physical activity
intervention 3 months later; or (4) a control grouphysical activity outcomes were

measured using the International Physical ActiiBAQ) questionnaire and a 48-item

192



food frequency questionnaire was used to measurstéke. Follow up of participants
six months after the intervention showed that tleenputer tailored interventions
produced significantly higher physical activity ses, and lower fat intake scores, in all
experimental groups when compared to the contmimi~or both physical activity and
fat intake, the sequential and simultaneous appemavere effective; although for
those in the fat intake intervention and for th@seticipants who did not meet the
physical activity recommendation in the physicahaty intervention, the simultaneous
mode appeared to work better than the sequentidemdhe self-report nature of the

study was a limitation and could have lead to raspdias

Combined programs (physical activity, diet and cailfifestyle).

As well as Vandelanotte et al.,’s, (2005) studye asther study used a combined
program looking at both physical activity and nitdn (Aldana et al., 2005). This study
determined the behavioral and clinical impact efaksite chronic disease prevention
program. One hundred and forty five working ad{86% women) participated in a
randomised clinical trial of an intensive lifestyi@tervention. The intervention
consisted of pre-set diet and exercise goals, rflietdvice, pedometers and exercise
advice and logs. Nutrition and physical activigghlavior and several chronic disease
risk factors were assessed at baseline, six wesks, six months. Results of this
program showed that cognitive understanding ofrélgiirements for a healthy lifestyle
increased at the end of the program. There wa$@ai@&rease in steps at follow up but
this dropped to a 16% increase at 6 months anaaticneet the recommended 10,000
steps. This study was limited by the self-selectimd self-motivation of participants
into the intervention and the use of self-repotadaThe control group was from the
same company but started 6 months later and, asudt of earlier participants already
being in intervention, may have already starteshéde changes.

6.5. Discussion

The purpose of this overview was to identify exigtireview studies as well as other
studies published since the reviews or not incluethe reviews, that examined the
evidence for the effectiveness of interventionpriamote physical activity in workplace
settings. The six review papers identified examhi®2 original source papers published
between 1980 and 2004, although interestingly theas not a lot of overlap in the
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studies that were examined. This could be duéh¢odiversity of countries that the
authors were from and the types of databaseshibgtaccessed. The strength of this,
however, is that the reviewers did identify a widege of papers and still came to
similar conclusions regarding the lack of methodalal rigour used in workplace
physical activity interventions that has lead toopauality evidence about which

interventions are most likely to work.

The findings from review papers and other papessvssomewhat different conclusions
regarding the impact of workplace physical actiypgtpgrams on physical activity. In

the studies reviewed by Dishman et al., (1998),dMalt et al., (2004) and Engbers et
al., (2005) little evidence was found to suppoet ithpact of workplace interventions on
physical activity. However the review by Proper at, (2003) identified strong

evidence that workplace physical activity intervens positively affect physical

activity participation. In particular they reliagoon the findings of two randomized
controlled trials that used individually focusedidties and exercise programs that
resulted in increased physical activity. Thesadifigs are supported by Brox and
Froystein’s (2005) study which showed that a weekdgrcise class run, over a six

month period, was successful in increasing physicavity in the intervention group.

Marshall (2004) suggested that individually-taibreehavioural skills training had
potential. This is supported by Puarath et a2094) study which showed an increase
in physical activity as a result of a tailored biiigtervention. However the study by
Aittasalo et al., (2004) showed that counselingd(fimess testing) had no impact on

physical activity.

Marshall (2004) found some evidence for point ofisien prompts to encourage stair
use. The potential of stair use is supported bystiidy conducted by Auwele et al.,
(2005) although the issue of sustainability washhgdnted in this study. However the
studies by Kerr et al.,, (2001) and Badland and feldo (2005) did not provide

evidence to support stair interventions.

Marshall (2004) reported that inter-office commuarion had some potential in
influencing physical activity behaviour and in aidgt conducted by Plotnikiff et al.,
(2005) physical activity increased as a resultroeémail intervention. Marshall (2004)

also identified that incorporating social suppast physical activity and increasing
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active transport to and from work show promise heveno studies using these

interventions were identified other than thoseudeld in the reviews.

Pedometer interventions were not specifically dised in the review papers however
three of the papers reviewed (Chan et al., 200dawé et al., 2005; and Croteau, 2004)
showed that pedometer interventions can have solceEss in increasing step counts.
Although Aldana et al.,’s. (2005) study did achieweincrease in step counts, it did not

meet the recommended 10,000 steps a day.

While the authors of the papers examined in thigere all support the value of
workplace physical activity programs and thereviglence for the potential of certain
strategies as described above, it is clear thatrgéip there is a paucity of convincing
evidence to support any specific strategies asghtti@ most effective. The authors of
the review papers highlight that this may not be ttuineffective interventions, rather it
is because of the difficulty in establishing caas® effect due to poorly designed
studies, poor analysis and biased participants selfifeselected into the studies or were
encouraged by the use of incentives (Dishman g1998; Proper et al., 2002; Proper et
al., 2003; Marshall 2004; Engbers, 2005). It wk anoted that a reason for poor
methodological design could be a result of the migional and logistic problems that
are encountered in workplace settings that may comise methodological rigour
(Engbers et al., 2005).

The reviews and subsequent original papers incliehis review highlight a number
of methodological issues that should be considénedesearchers and practitioners
when developing future workplace physical actiwtierventions. One issue is the lack
of controlled experimental designs in studies ttaat more clearly demonstrate cause
and effect between interventions and physical agtisutcomes. There is also the
problem of self-selection of participants into sasd(Dishman et al., 1998; Engbers et
al., 2005; Croteau, 2004). Many of the particisamtho engage in workplace
interventions are already motivated and ready t@ngh or already physically active
(Aittasalo et al., 2004: Aldana et al., 2005; Badl& Schofield, 2005; Proper et al.,
2003: McCarty & Scheuer, 2005). The challengeisetruit participants who are most
at need including those who wouldn’t normally fiodyanized programs appealing — in
particular those who are inactive (Marshall, 200@)ere is also a need to use more

objective measurements that avoid self-reportingbehavior, which can result in
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reporting bias (Proper et al., 2003). The othreblem highlighted in the reviews and
other papers is that changes are often not sudtéeveele et al., 2005; Aldana et al.,
2005). Not only do workplace interventions needéeowell designed with an emphasis
on recruiting representative participants, butereso needs to be a focus on participant
retention (Marshall, 2004).

Limitations of the review

A limitation of this review for the current studyhich is common to most reviews, is
that the searches may not have identified all éevant published literature related to
this topic, which could lead to selection and peddion bias (Proper et al., 2002;
Engbers et al., 2005). The review studies citethia review may also have had the
same problem. However, there was an overall ctamgiyg in regards to the findings in
relation to physical activity and the methodologjicssues that were experienced.
Another limitation of the review is that the iddmd studies focused mainly on
behavioural interventions within the workplace. &ivthe complexity of changing
human behaviour and the acknowledgement that ssoivomental approaches which
incorporate environmental and policy initiativeg amportant in achieving sustainable
changes to behaviour (Sallis, Bauman and Prat)199is disappointing to see that at
the time of the research limited reference is madsuch approaches in the workplace
setting (with the exception of Engber's 2005 reviewhich did mention some

environmental modification strategies).

6.6. Conclusion

In conclusion, the results of this literature rewighow inconsistency regarding whether
workplace physical activity programs are successgiuincreasing physical activity.
While there is some evidence showing a positivectfbf workplace physical activity
interventions there continues to be a lack of ewi#eto support the long-term
effectiveness of workplace physical activity intemtions or the effectiveness of
environmental and policy interventions. Howevesitlear that this may not simply be
due to the fact that interventions don’t work. fehis a need for well designed research
and evaluation studies to provide a stronger evidepase for workplace physical

activity programs in particular in relation to siesl that apply a socio-ecological
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framework to underpin the interventions. Whildyulndomized designs are the ideal,
it has to be acknowledged that this can be diffituachieve in a workplace setting. At
the very least the use of equivalent comparisongsshould be encouraged. It is also
important to use rigorous data collection methddg aire more objective in nature, to

be able to more definitively define physical adtivbehaviour.

Despite the current lack of evidence regardingatiffe physical activity interventions
in the workplace setting, workplaces should be eraged to work collaboratively with
employees to design interventions that can be aiyedvaluated. The use of well
designed evaluation will lead to findings which Iwdontribute to the evidence.
Changing individual behaviour is challenging butmtined with organisational,
environmental and policy initiatives within the wptace setting, changes in physical

activity patterns is possible.
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Chapter 7. Physical activity programs in the workpl ace
— employee perceptions

7.1. Abstract

Objective:This study explored Thuringowa City Council emplegeperceptions about:
the role of the workplace in promoting physicaliatt; physical activity as an issue
generally; what the perceived barriers to physaetivity were; and what might be
some possible ways that the workplace could prontbee physical activity of

employees.

Methods:An exploratory descriptive study was conducted arsdmple of Thuringowa

City Council staff participated in focus groups daeféphone interviews.

Results: Twenty three indoor employees and 19 outdoor eng@syparticipated in
focus groups and five managers participated in stractured in-depth phone
interviews. Both indoor and outdoor employeesl(idmg managers) expressed that
physically active lives were important. All sawygltal activity as an individual's
responsibility although indoor employees did see thalue of workplace physical
activity interventions. Outdoor employees werersgity opposed to workplace physical
activity interventions, feeling their work alrea@yovided sufficient activity. They did
feel, however, that workplace interventions woutdappropriate for indoor employees.
Despite feeling their work was active, outdoor esgpes expressed an interest in being
able to quantify activity and suggested that pedemassessment of physical activity
would be useful. Indoor employees had a rangaiggestions regarding interventions
that would be suitable in the workplace includingrikplace challenges using the
10,000 steps approach; emailed prompts to beeaatiducation media and seminars;
flexible work hours to allow physical activity teelmore easily incorporated into the
working day; and upgrade of facilities such as stiwewand change facilities. Active

transport to work was also suggested as a usdifuitpac
Conclusions:

Despite differences in the indoor and outdoor eygsoperceptions regarding physical
activity, there was overall consensus that physawdivity in the workplace was an

important health priority and that workplace inemtions do have the potential to
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impact on employee physical activity levels. Soswggestions of appropriate
interventions were made and there is an opportutatydevelop physical activity

interventions in the future, based on these sugest

7.2. Introduction

As highlighted in Chapter Six, the workplace isaggised as an important setting for
health promotion (Chu, Driscoll & Dwyer, 1997). ténventions in this setting have the
potential to produce many benefits including a tineal workforce, improved morale,
increased job satisfaction and reduced absentewikioh in turn improves productivity
and the quality of working life of the workforcel{C et al., 1997; Riedel, Lynch, Baase,
Hymel & Peterson, 2001). The workplace is recogmhias a setting in which physical
activity interventions can be implemented and i leen suggested that physically
active employees are less likely to suffer fromandjealth problems, less likely to take
sickness leave and less likely to have an accaenwbrk (Dishman, Oldenburg, O’Neal
& Shephard, 1998).

Workplace physical activity health promotion pragsaevolved in the United States of
America and Australia in the 1970s where many lacgenpanies felt there were
advantages of reducing cardiovascular risk factiors senior company members
(Bauman, Bellew, Vita, Brown & Owen, 2002). Coraier fithness programs were
developed with the aim of promoting regular vig@@etivity for senior staff. This was
eventually broadened to include employees acrddsvals. However, as discussed in
Chapter Six, the evidence to support workplace ighysctivity approaches remains
inconclusive, mainly due to the poor methodologigadlity of the studies in this area
that have failed to show measurable outcomes. mHiterature reviews that have
examined the impact of workplace physical activityerventions, there is overall
consensus that research into this area shouldneentind that interventions should be
designed using sound theoretical underpinningschaseheories of behavioural change
and/or organizational change, should be comprebelysidescribed and should be
rigorously evaluated using valid and reliable measyDishman, et al., 1998; Marshall,
2004). The role of using Randomised Controlledal§riwas suggested as the gold

standard for research in this area although theptmxity of doing this in workplace
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settings was acknowledged (Dishman et al., 1998pd?r Staal, Hildebrandt, van der
Beek & van Mechelen, 2002).

The Thuringowa City Council became interested antthpic of physical activity, from a
workplace perspective, as a result of my involveerthe evaluation of the Riverway
project and requested James Cook University tooegphhat opportunities existed for

some workplace physical activity programs to belemgnted within their workplace.

In line with Stage One and Two of Nutbeam’s Modé&lResearch and Evaluation
Model (Nutbeam, 1998), it was important to staé pinocess by undertaking research to
gain a clear understanding of the topic. Conducsinch research is an essential part of
any health promotion program as it contributes tieaaough understanding of issues so
that appropriate interventions can be developedhe Mterature review described in
Chapter Six was part of this process, however,as &lso important to have a clear
understanding of employee and manager views asptitential target groups for
interventions. Nutbeam (1998) discusses the itapoe of having community
participation in the problem definition and solutigeneration stages as it allows an in-
depth understanding of issues from the participapterspective as well as an
understanding of the scope for change in relaticthe issues defined (Nutbeam, 1998).
Thesenvitz, (2003) also emphasised the importarice marticipatory planning in
workplace health promotion project and highlightedt the CJprimary focus should
always be on employees’ perceived needs. Thisppa@ted by Titze, Martin, Seiler
and Martin (2001) who discuss that involving empgley in the planning stage of
intervention design can have a positive effect dgspal activity outcomes in the
longer term. By taking this approach there is ift s focus from workplaces simply
being a site for health promotion activity, to dhat involves employees and managers
jointly in creating a health promoting setting viithheir workplace (Chu et al., 1997).

Actively engaging with and involving staff in thegblem definition stage can inform
the solution generation and innovation testing esagf Nutbeam’s model (Nutbeam,
1998).
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This approach is also in line with core health potion values and principles described

by Rootman et al., (2001), and ensures that heattinotion approaches in this setting

are:

>

>

Empowering (enabling individuals and communitieageume more power over

the personal, socioeconomic and environmental fadtwat affect their health);
Participatory (involving all concerned at all stagef the process);

Holistic (fostering physical, mental, social andrgpal health);

Intersectoral (involving the collaboration of agées from relevant sectors);
Equitable (guided by a concern for equity and sicistice);

Sustainable (bringing about changes that individuahd communities can

maintain once initial funding has ended); and

Multi-strategy (using a variety of approaches —iunling policy development,
organizational change, community development, leiis, advocacy,

education and communication — in combination).

(Rootman et al., 2001).

The overall aim of this research was to activelgage Thuringowa City Council

employees’ in order to explore their perceptionsuttthe role of the workplace in

promoting physical activity.

The objectives of the research were to:

Assess employees’ perceptions regarding physit@itgas an issue;

Describe barriers to physical activity as perceivd Thuringowa Council

employees; and

Explore possible ways that the workplace can prentlbé physical activity of

employees.
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7.3. Methods
7.3.1 Study design

An exploratory descriptive study was conducted gisiqualitative research approach.
A qualitative approach was chosen as it allowedafadietailed exploration of the topic
and what it meant for participants and also alloi@da process of engagement for

future work with the Council.
7.3.2 Participants and sampling

The Thuringowa City Council has approximately 34f@p&yees, all of whom were
invited via e-mail to voluntarily participate inishstudy. Employees work across a
range of areas but predominantly are in positioeguiring either indoor work or

outdoor work: some employees’ are involved in bottoor and outdoor work.
7.3.3 Data Collection

Data was collected from indoor and outdoor empleyei@ focus groups and from

managers via telephone interviews.

Focus Groups

Five focus groups were conducted over two weekslanch and April 2005 by third
year occupational therapy students studying at Sa@eok University, under the
supervision of the author. These students tookrtihe of either a moderator and
observer. Prior to the data collection commendiogys group moderators were trained
and scripts developed to ensure interviews andsfamoups were conducted in a
consistent manner. Observers for the focus groupee also trained to ensure

consistency in observations.

Due to the different nature of indoor and outdoaorknit was thought that perceptions
regarding physical activity would be different. Agesult, participants were allocated
to either an indoor or an outdoor focus group. eéhfiocus groups were run with indoor
employees and two focus groups were run with outdooployees. In each focus
group there was a moderator and one or two observdre doctoral candidate was

present at each focus group to support and gualsttidents. Focus groups were taped
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with participant consent and observers took notaing the focus groups and wrote

down information that may not be picked up by #geetsuch as non-verbal behaviour.

Focus group questions were developed in consuitatith managers from Thuringowa
City Council staff and the doctoral candidate. ©developed, questions were piloted
with two Thuringowa City Council employees beforeiny used in the focus groups.
No changes to the questions were required. Quastisked during the focus groups
included:

1. What does physical activity mean to you?

2. Who do you think is responsible to motivate or amage you and your co-

employees to participate in physical activity?

3. It has been suggested that the workplace is agéltat may incorporate
physical activity. What are your thoughts on/aktbig?

4. If a physical activity promoting program was tods# up in you workplace,

what type of activities or approaches would yoe li& see incorporated?

5. What would give Thuringowa Council employees furtimeentive or

encouragement to participate in workplace physicévity activities?

6. What might prevent Thuringowa Council employeegip@ating in workplace

physical activity programs?
7. Is there anything else relevant to this topic gltat would like to discuss?
The focus group questions, prompts and script aréiged as Appendix 7.1.
Semi-structured, in-depth phone interviews

Five semi-structured in-depth phone interviews wemeducted with managers from the
Thuringowa City Council in March and April 2005ntérviews were chosen rather than
focus groups at the request of managers who fet they could timetable the
interviews more easily into their work responsti@é. These interviews were
individually undertaken by occupational therapydstots. All phone interviewers were

trained by the doctoral candidate and scripts dgesl to ensure interviews and focus
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groups were conducted in a consistent manner. dhaerviews were taped with

participant consent. Interviewers also took notasng the interviews.

Questions asked during the telephone interviewsewbe same as those asked of

employees in the focus groups except for questiceetwhich had a slight variation:

It has been suggested that the workplace is angettiat may incorporate physical
activity. As a manager within the Thuringowa C@puncil what are your thoughts

on/about this?
7.3.4 Data analysis

Focus group sessions and telephone interviews traamecribed verbatim and reviewed
by the facilitators, observers the doctoral can@ida concert with the audiotapes and
field notes. A thematic analysis was undertaked ssponses were sorted into
categories. Students were responsible for codidgl@emes and these were checked by
the doctoral candidate as a form of analyst trigatgn, i.e. using multiple analysts to

review findings (Patton, 2002).
7.3.5 Ethical considerations

Participation in the study was completely voluntaryAll participants received an
information sheet (Appendix 7.2) and signed a congerm (Appendix 7.3). Ethics
approval was obtained prior to the commencemerth@fstudy from the James Cook

University Human Ethics Subcommittee.

7.4. Results:

Forty seven Thuringowa City Council employees wezeruited to participate in the
study (14% of the overall workforce). Of these,i28oor employees and 19 outdoor
employees participated in focus groups and five agars participated in semi-
structured in-depth phone interviews. The majoofy participants in the outdoor
groups were Caucasian males (only two femalesqyaated), whilst there was an even
gender distribution in the indoor employees grodi. managers who were interviewed

were male.
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Results from the manager interviews are combingti wie results from the indoor
focus groups as the themes were very similar. @utd/orker findings were somewhat

different and are presented separately.

7.4.1 Indoor employees

The level of participation was high in all focusogps and also during the interviews.
Participants were enthusiastic about sharing thieivs. In each of the focus groups
and interviews, the participants raised a variétfaotors relevant to this topic. During
analysis, four common and consistent themes wenatifted and the main findings of

the research are reported under these:

1. Who is responsible for motivating and encouragihgspal activity

N

. Benefits of having physically active staff
3. Barriers to physical activity generally and in therkplace
4. Suggestions for physical activity in the workplace

Who is responsible for motivating and encouragingysical activity

Most participants strongly agreed that individuakeded to take responsibility for

deciding if and how they should be physically aetivThere was acknowledgement,
however, that this is not always easy for individuand there was general agreement
that the workplace could be a suitable environnremthich to assist people to become

more active.

Benefits of having physically active staff

The benefits of having physically active staff wdrecussed from the perspective of the
benefits to the individual employee and the besefd the employer. From an
employee perspective there was the feeling thatieased mental capacity and overall
health and wellbeing. It assisted in keeping ama in life and was important for
managing stress. From an employer perspectivgag felt that staff who were
physically active were more productive and leseljikto be absent from work for

illness or other reasons.
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Barriers to physical activity generally and in theorkplace

A number of barriers to physical activity were itdéed. These were under three main

headings; individual, facilities and environment.

At an individual level there were many barriersttheevented people participating in
physical activity. These included lack of time;kaof awareness about how important
it was and how much should be done, individual gneice to do other activities in
spare time, family commitments and child care issuack of competitiveness in
relation to participating in organised sport anfiexibility of work hours. Cost to do

exercise was also cited as a barrier.

The importance of having good facilities for staffthe workplace was discussed and
the lack of facilities at Thuringowa City Councila® identified as a significant issue.

People felt that there was limited shower and logpace and no place to iron or hang
clothes. It was also felt that there were limigagheral recreational areas where staff
could get together and be active. Staff were sgalithat to change some of the

identified issues would incur considerable costibwias felt that these issues actively
prevented staff from commuting to work and fromnigeactive during breaks such as

lunchtime.

At an environmental level the hot weather expeentr Townsville was seen as a

significant barrier to physical activity.

Suggestions for physical activity in the workplace

Staff were enthusiastic about the potential of Bnménting physical activity
interventions in the workplace. From an employerspective it was felt that it was
good for the overall image of the Thuringowa Cityu@icil to promote physical activity
for their employees as well as for the overall camity. It was suggested that working
relationships among staff could be enhanced by rparating physical activity

interventions.

A number of suggestions were made as to the santerfventions that could be used in
a local government workplace setting. These inmluavorkplace physical activity
challenges such as the 10,000 Steps Program ttidde®an recently implemented across

the Townsville community by the Townsville City Gumul. It was felt that the
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competitive nature of these challenges would hapesitive impact on employee and
employer physical activity levels. The use of etional and motivational prompts
during working hours was discussed. Suggestioeyaat to this included educational
and motivational seminars, e-mailed educational motvational prompts and the use
of media such as pamphlets, posters and newsletldre availability of subsidies for
Council employees at local swimming pools and gyams| flexible working times such
as having longer lunch hours in which to do physeetivity, were also raised as
possible strategies to promote physical activitgmployees. The promotion of active
commuting to work was also discussed and thereanagygestion that there needed to
be access to free food for those who took thisoopti It was emphasised that any
initiatives to conduct workplace physical activityograms should be a collaborative

effort between employees and employers.

The findings of the indoor focus groups and semicstired, in-depth interviews are

summarised in Table 7.1.
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Table 7:1: Themes and categories from data given bindoor employees via focus groups and
managers via phone interviews

Theme

Responsibilities of
who should
motivate and
encourage physical
activity

‘ Major categories

Employees
perceptions

‘ Minor categories

Individuals’ own responsibility

Workplace can create support environment

Dual participation to increase motivation — employ
and employee

Benefits of
physical activity in
the workplace

Employee/individu
al

Increases mental capacity

Increases health and well being during the aging
process

Balance mind and body

Stress relief

Employer

Increased productivity
Decrease absenteeism

Barrier of physical
activity in the
workplace

Individual

Cost to enter

Family commitment/ child care

Lack of time available

Time management skills

Lack of awareness

Need more information about physical activity -.e
how much required, what facilities are available
Individual preference of time

Some are competitive some aren’t

Fixed starting work time

«Q

Facilities

Limited showers

No place to hang clothes
No irons or ironing boards
No recreational area

Not enough lockers
Expensive to build

Environment

Weather
Too hot — sweat

Incentives to
participate in
physical activity in
the workplace

Increased lunch time/flexible hours
Increased motivation

Educational prompts — emails, posters, newslettef

Elmployee/mdwldu ¢ Educational and motivational seminars
¢ Gym/pool subsidy
e Employee run not management
¢ Free food for those who ride
Good image for TTC if promote physical activity
Employer

Workplace challenges

Increased working relationships
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7.4.2 Outdoor employees

The level of participation in the outdoor focus @oe was not as high as in the indoor
focus groups and not all participants could be meég@ as contributing to the overall
discussion. Despite this, however, there wasaké&iinformation gained from these

groups. During analysis, five common themes weeatitied.

Perceived importance of physical activity
Who is responsible for motivating and encouragihgsical activity
Benefits of physical activity in the workplace

Barriers of physical activity, generally and in therkplace

o~ w0 bpPRF

Incentives to participate in physical activity iretworkplace

Perceived importance of physical activity

Generally participants were aware of the importavica physically active lifestyle and
felt that due to the nature of their work, thatytlveere quite physically active. There
was some discussion as to whether their activitglired strength based activity more
than cardiovascular based activity and it was thedit physical activity levels during
work might vary considerably depending on the tgbgob being performed. In one
focus group the use of pedometers was raised ag/afndetermining how many steps
an employee does a day. This created some disauabbut the different roles and
responsibilities that Council employees had andpidagicipants started to question just
how active some of them were. The use of pedom&rddentify how active one is and
as a tool to prompt and motivate physical activitgs seen as something that could

have potential for outdoor employees.

Responsibility for an individual's physical actiwit

It was strongly felt that the responsibility foryslical activity is up to the individual. In
terms of physical activity in the workplace the dmdr employees felt that they were
sufficiently active in their daily work and thatey did not need to be involved in
workplace physical activity interventions. Therasvsome discussion as to whether
getting involved in extra physical activity outsidd work could have detrimental

effects on productivity although this was not widesupported. There was
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acknowledgement, however that there could be sogneflts for indoor employees to

be involved in workplace physical activity intervems.

Benefits of physical activity in the workplace

The outdoor employees could not see physical &giivierventions in the workplace as
being personally beneficial, although there was es@uggestion that there could be
social benefits of getting employees together fmbbques and social sporting activities

out of hours. The overall benefits of active liféss were acknowledged.

Barriers of physical activity, generally and in theorkplace

There were a number of barriers identified by oatdemployees that prevented
physical activity participation. The actual jotatlwas assigned to an individual would
affect how tired they would feel at the end of tey and this impacted on whether or
not they would want to participate in any extrahaigt. The climate was a significant
issue with employees feeling that working in thé North Queensland conditions was
exhausting and that the last thing they wantedadefore or after work was more
physical activity. The general issues of time ¢a@ists and child care were also raised
as was the impact of people’s overall busy lifestyl Some participants expressed that
they found physical activity such as swimming aralkmg boring and others felt there
was a general lack of physical activity facilitiés the community. For some
participants lack of motivation was an issue as &asng health issues that prevented
active lifestyles. Expense of some activities @lB® an issue. Safety was raised as a
general issue and dogs, busy roads and lack gbdtitd were discussed as relevant to
this issue. Fear of injury was also mentioned baraer for some people. Participants
were strongly opposed to work times being changeaictommodate physical activity

and simply did not see this as relevant to them.

Incentives to participate in physical activity iné¢ workplace

Generally participants did not think workplace phgé activity interventions were
important to them however the suggestion of subs@tlimembership fees at pools and
gyms was seen to be a good idea. Social activitese suggested as a way for getting

Council employees more active and it was also asemteam building activity.

The findings of the outdoor focus groups are sunsedrin Table 7.2.
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Table 7:2: Themes and categories that emerged fromtata given by outdoor employees via focus
groups.

Themes - Categories ‘
« Feel they are active enough

Importance of » Are aware of the importance of physical activitythieir lifestyles

physical activity e Cardio vs. strength training regarding greater ajsctivity benefits

e Pedometers: used as a tool/prompt to increase aess@nd motivate

* Responsibility is up to individual

Responsibility « Responsibility is partially up to council regardimgloor employees’
for an level of fitness
individual's

» Council’'s responsibility to set up social activitie
« Increased physical activity may decrease produgtivi

physical activity

Benefits of « Social benefits appear as an incentive

physical activity . .
in the workplace No benefit at a personal level for outdoor emplayee

* Climate (heat) resulting in physical exhaustion datlydration

¢ Lifestyle being too busy, stressful, family orieletdh Physical activity
can be disruptive to routine

* Time constraints
» Safety (dogs and roads are an issue)
» Expensive
Barriers to * Not enough social stimulation (e.g. just doing lapa pool)
physical activity « Lack of facilities and resources present
in the workplace
¢ No foot paths and busy roads
» Dependent on what job individual is assigned tihattime
» Lack of individual’s motivation
» Health problems
» Opposed to work day time changes

e Injury

¢ Social stimulation
Incentives to » Workforce challenges and competitions (e.g. usiegpmeters; 10,000
participate in Steps)
physical activity ¢ Free items (e.g. beer)

¢ Decrease costs of memberships

7.5. Discussion

The results of this study show that there are tiaria between the perceptions of
indoor and outdoor employees in regard to physicélity in the workplace. Outdoor
employees generally felt they achieved sufficigmggical activity during their working
day and that there was no need for additional ghysctivity opportunities during
work time. This was evident through comments sagtiYou might not walk 10,000
steps but you might lift 45 gum treesThis contrasted with indoor employees who felt

that physical activity interventions would be apgpiate in the workplace setting. A
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study conducted by Steele and Mummery (2003) supplois perception. Their study
showed that blue collar employees reported sigmitiy higher occupational physical
activity than white collar employees and profesalen Based on pedometer recordings,
blue-collar employees had significantly higher stepnts than white collar employees
and professionals. It is likely that the whitelankemployees and professionals in their
study had indoor jobs, however, it is not clearthé blue collar employees were

predominantly employed in outdoor positions.

Although outdoor employees in this study saw litieed for workplace physical
activity interventions they did see this as a néadindoor employees and were
supportive of indoor employees having access tokplace physical activity
interventions. There was a clear perception tidaor employees were less likely to be
active during work hours. A study by Mummery, Sidld, Steele, Eakin and Brown
(2005) showed that occupational sitting time wadependently associated with
overweight and obesity in men who were employefilitime positions although this
was not seen in women. It does highlight howewat indoor employees who are
likely to be in more inactive positions that reguprolonged sitting may be at risk of
not only overweight and obesity but also the longgm consequences of thessk
factors.

Outdoor employees perceived the nature of theirkwas a barrier to partaking in

physical activity outside of work hours whereasood employees looked at barriers
relevant to the organization, as well as outsidevofk. Because outdoor employees
were not receptive to the idea of work place plaisictivity programs there was
limited further discussion on the incentives totgrate in physical activity in the

workplace. Indoor employees had numerous suggesée to the sort of interventions
that may be appropriate. Although it was acknogéetiby both groups that physical
activity is an individual's responsibility, it waelt there was still scope for the

workplace to play a role in motivating and factiitg physical activity.

It is evident that further research needs to bestialen in this area to highlight the full

range of benefits of workplace physical activity dmployees and employers alike.
However as a result of this research there wemgnzber of recommendations that were
provided to Thuringowa City Council regarding pdiah intervention approaches

which may be appropriate.
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These included:

* The promotion of active transport
» The use of motivational prompts such as postensais, speakers
» Educational and motivational seminars and speakers

* The creation of a more supportive workplace envirent for example through

the establishment of improved facilities
» Discounted memberships/subsidies to local poolsggnuks.

» Pedometers to count steps as a motivator for phlyautivity Flexible working

hours
» Social days/events involving physical activity

* Workplace challenges such as 10,000 Steps

Limitations

Every effort was made in this research to ensumgas as rigorous and thorough as

possible. Three different types of triangulatioergrused to ensure rigor.

» Data source triangulation- indoor worker, outdoor employees and managers of

the council were involved in giving information.

* Researcher triangulation- 13 student researchers were involved in focus
groups and four involved in phone interviews actiag moderators and
observers. Multiple student researchers conductealysis to ensure the
information was consistent. All research was suiped by the doctoral

candidate.

» Methodological triangulation- in this study in-depth semi structured intengew
were used to gather information from the managedsfacus groups were used

to gain insight from both indoor and outdoor emples.

All questions were piloted and moderators and ofeserwere trained and scripts and
prompts were developed for the questions to ensonsistency. Constant reflection

was also used to provide helpful hints between maides.
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There are however some limitations that need toablenowledged. Due to the
participation in the study being voluntary, selectibias may have occurred. It is
possible that the people who volunteered were tiadsehad a particular interest in this
topic. In the outdoor focus groups participants everainly male, however, this did
reflect the workforce population demographics iis trea and shouldn’t be seen as a
significant limitation. When the outdoor focus gpsuwere held at the end of the day,
the employees were tired and not particularly egted in the study so the answers
given may not be of a high quality. It should als® acknowledged that the student
researchers were inexperienced in conducting fgeogps and phone interviews. To
overcome this the doctoral candidate was presedit fiicus groups and interviews and
was able to provide expert information on contemt belp guide the discussion in the

focus groups.

7.6. Conclusion

This research was useful in exploring perceptiofmsThuringowa City Council
employees about physical activity in the workplacel provides a starting point for
further investigation of this area. Despite difieces in the indoor and outdoor
employee perceptions, there was overall consensosigst Thuringowa City Council
employees that physical activity in the workplag@mn important health priority. This is
reflected by one of the participant’s statemetRéysical activity is very important for

the reasons of work life balance, and just genkeallth and wellbeing”.

Regardless of the lack of evidence to support witatventions are most likely to be
effective in a workplace setting, a number of wdakps around Australia and
internationally are implementing physical actiilyxograms that involve a wide range of
strategies. There is a need for a greater undelisi as to what the most effective
approaches are. Following this initial researclgaimg engagement with Thuringowa
City Council provided an opportunity to collabovatly plan and develop physical
activity strategies for employees. By evaluatingse carefully an opportunity existed
to add to the body of knowledge about workplacesjdaf activity.
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Chapter 8. Findings of a pedometer study in a local
government setting

8.1. Abstract

Objective: This study measured, described and compared odooabénd leisure time
physical activity levels of City of Thuringowa Catinemployees (indoor and outdoor)
using pedometer data and self-reported data ubmdpng version of the International
Physical Activity Questionnaire (IPAQ).

Methods: Indoor and outdoor employees from the City of Tingmwa Council wore a
Yamax Digi-walker (SW 200) pedometer for a one wpekiod after which time they
completed the Long Version of the IPAQ to allowaaparison between objective and

subjective measures of physical activity.

Results:Forty nine per cent of participants were sufficigmictive for health according
to pedometer compared to 91.9% of participants ware sufficiently active for health
as defined by IPAQ. Participants working in indgarsitions undertook significantly
less MET minutes of activity per week (median: 3B9IETmin/week; IQR = [1982.5,
6265.4]), compared to participants working in owdgositions who undertook a
median of 8277.0 METmin/week (IQR = [4818.25, 308]3 p<0.001). Outdoor
employees took significantly more steps than indeomployees (mean: 11987 (SD
+4842.1 compared to 9832 (SD +3055.5); p = 0.0¥8hen comparing indoor and
outdoor employees in regards to leisure time pede®meeadings, indoor employees
were slightly more active in leisure time than aad employees but it was not
significantly different (mean 6549.4 (SD +2562.8)mpared to 5862.6 (SD £3322); p =
0.212). Comparing indoor and outdoor employeesgards to work time pedometer
readings, outdoor employees were significantly mative than indoor employees in
their work time (mean: 5897.5 (SD +3605.8) compat@d3282.1 (SD +1411.1); p
<0.001). Indoor employees got most of their physmetivity in their leisure time
whereas outdoor employees got their physical agthwth in leisure time and in work
time. The greatest concordance between pedomedtetPAQ was achieved in work

time with no concordance during leisure time.

Conclusions: This study confirmed that in a local Council segtimutdoor employees

are generally more active overall than indoor eygds. Outdoor employees are
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significantly more active during their working dalgan indoor employees, and are
almost as active as indoor employees in their teistme. Pedometer measurement
appears to be more accurate in terms of refleatthgt physical activity levels you
would expect to see and are in line with natioregdydation level physical activity data.
IPAQ seems to significantly over-estimate the prtpo of participants who are

sufficiently active for health.

8.2. Introduction

In Chapter Seven, the findings of a qualitativedgtaonducted with employees at the
Thuringowa City Council were described. The stadyed to explore Thuringowa City
Council employees’ perceptions about the role efworkplace in promoting physical
activity. In particular the study aimed to explamployees’ perceptions regarding:
physical activity as an issue generally; what teecgived barriers to physical activity
were; and what might be some possible ways thatwwheplace could promote the

physical activity of employees.

The results of the qualitative study with Thuringo@ity Council employees showed
that participants were aware of the importance gfhgsically active lifestyle and
acknowledged that being active had benefits forrtdevidual as well as the employer.
There was some discussion in the focus groups aheudlifferent occupational roles
and responsibilities that Council employees havéqadarly in relation to whether their
work was predominantly indoors or outdoors. Indeammployees felt that they were not
that active during work hours but generally outdeorployees felt the nature of their
work provided opportunities for physical activity be part of their daily work life. As
a result of this occupational activity, some emplegy felt there was less of a need to

engage in leisure time activity.

Many of the population surveys that are conducteéddsess physical activity levels
focus on leisure time activity. The recommendedienate levels of physical activity
are often achieved as a result of leisure time wis;showever, as reflected in the
comments of the Thuringowa City Council outdoor égees, it needs to be
acknowledged that some occupations involve siganiticlevels of physical activity

during the course of a working day (Macera & Pr2@)0). The emphasis on physical
activity accumulated in leisure time without acknesgement of occupational time

physical activity may be an inaccurate reflectiontatal energy expenditure at a

220



population level (Mummery, Schofield, Steele, EaKinBrown, 2005; Yore, Ham,
Ainsworth, Macera, Jones & Kohl, 2005). Failureieasure energy expended while at
work as well as in leisure time may result in pedpting misclassified as inactive when
the opposite is true (Yore, Bowles, Ainsworth, M@aceéohl, 2006).

The role of occupational physical activity in theeaall accumulation of physical
activity is unclear and the impact of occupatioplaysical activity on health outcomes
is controversial (Steele and Mummery, 2003). Sepidemiological studies that have
been conducted examining the association betweempational physical activity and
coronary vascular disease (CVD) showed that loweupational physical activity was
associated with premature mortality for CVD (NatbrPublic Health Partnership,
2003). Salonen, Slater, Tuomilehto and Rauramd&®87) found that inactive
occupation and lack of leisure time physical atfivias associated with an increased
risk of CVD. Berlin and Colditz (1990) also showed increase in relative death from
CVD in inactive employees compared to those whodwive occupations. Therefore,
there is justification for measuring occupationdlygical activity. However, the
National Public Health Partnership (2003) recomnsertdat it is important for

occupational and leisure time physical activitptoexamined separately.

Physical activity levels among Council employees gary depending on the type of
work performed. Indoor employees work are morelfiko work in inactive positions
while some outdoor employees engage in a signifiaamount of physical activitfor
the performance of daily work assignments. Itassurprising that such employees are
reluctant to participate in additional recreatiopalysical activity after an exhausting
day at the workplace (Ruzic, Heimer, Misigoj-Duraio& Matkovic, 2003). For some
it may be the case that engagement in occupatiphgsical activity is sufficient,
however, for those others there continues to beel o engage in additional leisure

time physical activity.

In the focus groups conducted with the Thuringovitg Council employees, there was
some discussion among outdoor employees about ifferedt occupational roles

played that impact on how active employees are.pleyees started to question just
how active some outdoor occupational roles werené@teugh there was an overall
perception that if you were an outdoor employee weuwe active. In one focus group

the use of pedometers was discussed and it wah#&lsome outdoor employees would
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achieve very few steps a dayWhat about “Joe” on the ride on lawn mower, he
wouldn’t get many steps in.’As a result of these discussions and further ctaisorh
with senior management staff at the council, it waggested that a pedometer study
would be useful to assess step counts of both mdond outdoor Council employees

during work and leisure time.

Pedometers are a type of motion sensor that measubalatory activity and are useful
as they are relatively low-cost, unobtrusive anduaate, and their output (steps) is
easily comprehensible (Schneider, Crouter and Bag884). Although activity at
work and in leisure time can also be assesseduviaegs, pedometers offer a potential
advantage over self-report survey data by reduttiegbias that can come from poor
memory and the over or under reporting that canuoaehen completing survey
guestions (Haskell and Kiernan, 2000; Proper, Stditddebrandt, van der Beek & van
Mechelen, 2002).

Previous studies using pedometers to assess omngdadctivity have been conducted.
In a study conducted by Steele and Mummery (20@3)as found that there were
significant differences in the daily step countswsen professional and blue collar
employees with blue collar employees reporting ifiggntly more steps than
professional employees (Steele and Mummery, 2003%equeira, Rickenbach,
Wietlisbach, Tullen and Schultz (1995), conductedlaege population study of
occupational activity and found that individualgsuing some form of physical activity
outside of work hours, were more likely to accunmilmore than 10,000 steps a day
(the recommended daily step count for adults), easrthose who were only active

during work hours, were less likely to reach 10,8Gfps a day.

The recommendation that Thuringowa City Council Eyges undertake a pedometer
study provided an opportunity to gain insight itits area and a study was designed in
response to this recommendation. It was anticipdibat this study would assist in
finding out the differences between indoor and oatcemployees in terms of achieving
sufficient levels of physical activity and in whadrt of the day this is achieved. It also
allows comparison of what constitutes sufficientivily as defined by pedometer
counts and a self-report survey. Itis an impdréapect of the problem definition stage
of Nutbeam’s Stages of Research and Evaluation Madé results can be used to

generate solutions (Nutbeam, 1998).
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Specifically the aims of the study were:

 To measure and describe self-reported occupatiandlleisure time physical

activity levels of Thuringowa City Council employeéndoor and outdoor);

 To measure and describe pedometer measured oanadaiind leisure time
physical activity levels of Thuringowa City Couna@mployees (indoor and

outdoor); and

* To assess the relationship between the numbeep$ siccumulated by indoor
and outdoor City Council employees with self-repdrtata on physical activity
using the long version of the International Physidativity Questionnaire

(IPAQ) in terms of who achieved “sufficient” legedf physical activity.

8.3. Methods

8.3.1 Study Design
A cross-sectional single group design study waslcoted.
8.3.2 Participants and sampling

Thuringowa City Council has approximately 340 emgpkes, all of whom were invited
via e-mail to voluntarily participate in the pedaerestudy. Employees work across a
range of areas but predominantly are in positioeguiring either indoor work or

outdoor work with some employees’ work involvingttvindoor and outdoor work.
8.3.3 Data collection

Indoor and outdoor employees from the Thuringowty @ouncil, who voluntarily

agreed to participate in the study wore a Yamax-Daker (SW 200) pedometer for a
one week period after which time they completedLitveg Version of the International
Physical Activity Questionnaire (IPAQ) to allow amparison between objective and

subjective measures of physical activity.

The Yamax Digi-Walker (SW 200) pedometer was usedtadies have shown these

pedometers to have consistent and reliable re&dtneider et al., 2004).
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There are a multitude of surveys that have beereldpgd to measure self-report
physical activity. One such survey is the IPAQ. A was developed by an
international group of physical activity assessmexperts as an effort to develop a
valid and reliable questionnaire measuring heathted physical activity that would be
suitable for both research and surveillance amdst undergone reliability and validity
testing in 12 countries (Craig et al., 2003). A®sult of their work two questionnaires
were developed — a short and a long version, whiehe designed to assess health-
related aspects of physical activity and inactiehdviours. The shorter version of
IPAQ was designed for use in surveillance studiestae longer version was designed
to provide a comprehensive evaluation of daily pdaisactivity habits. The initial
research applications indicated that the IPAQ uménts have acceptable measurement
properties, at least as good as other establisgiiedeport instruments. For this study
the long version of IPAQ (Appendix 8.1) was chosenit assesses physical activity

undertaken across a comprehensive set of domaihsling:

» Leisure time physical activity

» Domestic and gardening activity
* Work related physical activity

« Transport related physical activity

Participants were requested to wear a pedometam®mweek. Steps were recorded as
to what was done within work time and what was donéisure time. Participants
were instructed to go about their normal life utweted. Before commencing the study
all participants were given an information sheetdad (Appendix 8.2) and a consent

form to read and sign (Appendix 8.3).

Step counts were recorded on a log sheet (Appehdix In relation to the pedometer
results, participants were classified as suffidjeattive if they achieved 10,000 steps
or more in a day in line with recommendations byldulocke and Bassett (2004) who

propound the following categories of activity:

» <5,000 — sedentary

« 5,000-7,499 — inactive

e 7,500-9,999 — somewhat active
» >10,000 — active.
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IPAQ classifies participants as being in one offtilwing categories — low, moderate
or high activity. Participants are defined as besufficiently active if they have

moderate to high levels of physical activity. Tleédwing descriptions of the categories
are taken from the “Guidelines for Data Processind Analysis of the International
Physical Activity Questionnaire,” (IPAQ, 2005).

Category 1 — LowThis is the lowest level of physical activity. Tleomdividuals who
not meet criteria for Categories 2 or 3 are coneidd¢o have a ‘low’ physical activity

level.

Category 2 — Moderatelfhe pattern of activity to be classified as ‘mode'ras either of

the following criteria:
a. 3 or more days of vigorous-intensity activity ofl@dst 20 minutes per day

OR

b. 5 or more days of moderate-intensity activity ana/alking of at least 30

minutes per day

OR

c. 5 or more days of any combination of walking, madefintensity or vigorous
intensity activities achieving a minimum Total plogd activity of at least
600MET-minutes/week.

Individuals meeting at least one of the above Gatevould be defined as accumulating

a minimum level of activity and therefore be cléissi as ‘moderate’.

Category 3 — HighA separate category labelled ‘high’ can be computedescribe

higher levels of participation. The two criter@ tlassification as ‘high’ are:
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a. vigorous-intensity activity on at least 3 days aging a minimum Total

physical activity of at least 1500 MET-minutes/week

OR

b. 7 or more days of any combination of walking, madetintensity or vigorous-
intensity activities achieving a minimum Total plogd activity of at least 3000

MET-minutes/week.

8.3.4 Data analysis

Analysis was performed using SPPS Version 12. Nioaledata were described using
mean values and standard deviatiah$D) or median values and inter-quartile ranges
(IQR) depending on the distribution. Chi-squarstdge t-tests and non-parametric
Wilcoxon statistical tests were used to assesslifferences between participants who
achieved sufficient levels of physical activity athdse who did not and the relationship
between work and leisure time physical activity amdbor and outdoor work physical

activity.
8.3.5 Ethical considerations

Participation in the study was completely voluntaryAll participants received an
information sheet (Appendix 8.2) and signed a congerm (Appendix 8.3). Ethics
approval was obtained prior to the commencemenhefstudy from the James Cook
University Human Ethics Subcommittee — Number H23Zppendix 8.5) and
following National Health & Medical Research Counguidelines, the data will be

stored securely for at ledste years.

8.4. Results

8.4.1 Participants and demographics

A total 107 participants participated in the pedtenatudy. This represents 31.5% of

the overall Council workforce. Demographic detaile presented in Table 8.1.
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Of the initial 107 participants, 104 participantempleted the pedometer study over a
seven day period and 74 participants completed dllys of wearing the pedometer as
well as completing the IPAQ survey. Only thesewgte included in the analysis to

compare pedometer and questionnaire findings.

Table 8:1: Demographic Characteristics of employees

Demographic factor (n=107) Percentage

Mean age£ SD)* years 40.8 ¢ 11.4)
% Female 52.3%
% Male 47.7%
% Country of birth Australia 89.6%
% With Year 12 education 65.6%
% With trade or higher qualification 75.8%
% With fulltime employment 91.7%
% Indoor employees 63.5%
% Outdoor employees 36.5%

8.4.2 Levels of Physical activity Achieved
Pedometer (n=104)

The overall mean steps undertaken by participaetse #0,620.0 (SD 3924.5) range:
3,469.9 — 27, 457.1. This equated to 49.0% oigpants being defined as sufficiently

active for health according to pedometer readings 10,000 steps or more per day).

IPAQ (n=74)
The overall median number of METmin/week undertakgmparticipants was 5,020.0
METmin/week (IQR = [2,118.0, 8,234.0]) range: 67B3;925 METmin/week. This

equated to the following IPAQ classifications ofiaity:

o 8.1% low
e 18.9% medium
* 73.0% high
As defined by IPAQ, 91.9% of participants were mightly active for health.
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The median number of METmin/week undertaken by eyg#s working in indoor

positions was 3,594.0 METmin/week (IQR = [1982.865.4]); range: 671 — 14,596.5
METmin/week. The overall median number of METminéke undertaken by

employees working in outdoor positions was 8,2 MBETmin/week (IQR = [4,818.25,

30,813.0]); range: 720 — 83,925 METmin/week. THiference was statistically
significant (p<0.001).

8.4.3 Number of steps that are achieved by indoornd outdoor employees in
leisure time and work time

Comparing overall pedometer readings, outdoor eyeg® took on average
significantly more steps than indoor employees m&h987 (SD+4,842.1) compared
to 9,832 (SD £3,055.5); p = 0.016).

Indoor employees got more of their physical agtivit their leisure time compared to
work time (p <0.001) whereas there was little défece between leisure time and work

time physical activity in outdoor employees (p=0R6

When comparing indoor and outdoor employees inrosgto leisure time pedometer
readings, indoor employees were slightly more aciiv leisure time than outdoor
employees but this difference was not significandijferent (mean 6,549.4 (SD
+2,562.8) comapred to 5,862.6 (SD £3,322); p =D)21

When comparing indoor and outdoor employees inrosgéo work time pedometer
readings, outdoor employees were significantly martve than indoor employees in
their work time (mean 5,897.5 (SD £3,605.8) comgatie 3,282.1 (SD +1,411.1); p
<0.001)..

The details on number of steps that were achieyaddoor and outdoor employees in

leisure time and work time are contained in Tabk 8

Table 8:2: Number of steps that are achieved by inmbr and outdoor employees in leisure time and
work time.

Total pedometer  Leisure pedometer Work pedometer p value comparing
steps (meant SD) steps (meant SD) steps (meant SD) leisure and work

Indoor employees | 9,832.4 6,594.9 3,282.1 <0.001

(n=66) (SD — 3,055.5) (SD - 2,562.8) (SD —1,411.1)

Outdoor employees | 11,987 5862.6 5897.5 0.967

(n-38) (SD —4,842.1) (SD —3,322.0) (SD - 3,605.8)

p value comparing | 0.016 0.212 <0.001

indoor and outdoor

workers
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8.4.4 Concordance between pedometer and the IPAQ

Although classified as not sufficiently active oedometer (i.e. less than 10,000 steps
per day), 63.9% of employees were classified aklyigctive on the IPAQ survey and
22.2 % achieved medium levels of physical activigoncordance between pedometer
readings and IPAQ findings is presented in Takie 8.

Table 8:3: Concordance between pedometer and IPAQ

e

IPAQ Not sufficient (n=36) Sufficient (n=38)
Low (not sufficiently active) 5 (13.9%) 1 (2.6%)

Medium and High (sufficiently | Medium - 8 (22.2%) Medium — 6 (15.8%)
active) High - 23 (63.9%) High - 31 (81.6%)

8.4.5 Correlations between pedometer readings an®®AQ

Correlation between pedometer reading and IPAQ #adctivity)

In regards to total overall activity, there was s-expected — a correlation between
pedometer readings and IPAQ (Figure 8.1). Speamsraielation coefficient was 0.41
(p<0.001).
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Figure 8:1: Correlation between pedometer readingnd IPAQ (Total activity)
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During work time there was a correlation betweenlgmeeter readings and IPAQ

(Figure 8.2). Spearman’s correlation coefficiensWab8 (p<0.001).

Figure 8:2: Correlation between pedometer reading ad IPAQ — work time activity.
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Correlation between pedometer reading and IPAQ iduee time activity

In leisure time there was no correlation betweestopeeter readings and IPAQ (Figure

8.3). Spearman’s correlation coefficient was 0j®3 (0.835).

Figure 8:3: Correlation between pedometer reading ad IPAQ (leisure time)
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8.5. Discussion

The findings of this study contribute to undersiagahe differences between indoor
and outdoor employees in a local Council settingtegrms of how much physical
activity they do and when they do it. It also sitates several issues about the selection
of physical activity measurement tools and how ipgdnts are classified as being

“sufficiently” active for health.

The study confirms that outdoor employees are gdlgemore active overall than
indoor employees. This is in line with the pereaptexpressed by employees in the
focus groups and is consistent with the finding®thier workplace pedometer studies
(Steele and Mummery, 2003; Schofield, Badlands @tder, 2005; Sequeira, et al.,
1995). In this study outdoor employees are ficantly more active during their
working day than indoor employees and this agappstts the perceptions in the focus

groups. Schofield and colleagues New Zealand study alscodetrated that blue collar
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workers accumulated more steps in the workplace thher occupations although
similar to our study there were no significant eliinces in non work time (Schofield et
al., 2005).

Despite outdoor employees in the current study doenore active in the workplace,
they continue to be almost just as active as in@oaployees in their leisure time and
this was important in their achievement of sufintidevels of activity. Indoor
employees are slightly more active in leisure timg only by a small amount (on
average 732.3 steps). These findings are contivatye perceptions of employees who
participated in the focus groups who felt that ootdworkers would not need to do
more activity in their leisure time. However altiygh these perceptions were expressed,
the pedometer study does show that most outdootogegs continue to be just as

active in their leisure time as the indoor empleyee

In regards to describing levels of physical acyiviwhat is defined as “sufficient” might
be quite different depending on what instrumenised to measure activity and what
cut offs are used for “sufficient”. The result®rr this study show that participants
appear to over-estimate their physical activitytba Long IPAQ survey compared to
the pedometer and the pedometer results seem mbne iwith population estimates of
the prevalence of physical activity (Bauman, Fordl @A\rmstrong, 2001). Previous
studies have shown that achieving 10,000 stepsyaislassociated with meeting
recommended levels of activity (Welk, Differdinghd@mpson, Blair, Dziura & Hart,
2000; Wilde, Sidman & Corbin, 2001; Le Masurierdi@an &Corbin, 2003; Tudor-
Locke & Bassett, 2004). There is also growing exike that 10,000 steps a day is
associated with indicators of good health sucless body fat (Hatano, 1993) and lower
blood pressure (Tudor-Locke, Ainsworth, Whitt, Thasan, Addy & Jones, 2001).

The differences between what IPAQ shows as “seffitti activity and what the

pedometers show as “sufficient” in this study igpsising, however, and in interpreting
these results there are a number of things to adidige. Long IPAQ has many
categories for capturing leisure time activity dhid can lead to a greater opportunity
for over-reporting. IPAQ is known to show a highmevalence of physical activity

than other surveys (Rzewnicki, Vanden Auweele, &Baeirdeaudhuij, 2003; Johnson-
Kozlow, Sallis, Gilpin, Rock, & Pierce, 2006; Ainevih et al., 2000). In a previous
study, the short version of IPAQ (which has lesegaries than the Long IPAQ) has
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been shown to demonstrate up to a 26% increaseeiralence estimates of sufficient
activity when compared to three other surveys - TAmive Australia Survey,
Behavioural Risk Factor Surveillance System Suriégtional Health Surveys (Brown,
Bauman, Chey, Trost & Mummery, 2004). It is a paitiy that the long version of the
IPAQ could produce even greater discrepancies l@adrtight have been a limitation in

the current study.

Pedometers might slightly under-estimate leisumeetphysical activity because they
only reflect ambulatory activity and are not aldecapture activities such as swimming,
cycling and weight lifting (McCormack, Giles-Coriilligan, 2006; Miller, Brown &
Tudor-Locke, 2006). In a study conducted by Mik al. (2006), which aimed to
assess the prevalence of non-ambulatory activitletiaken by a sample of Australian
workers, it was concluded that non-ambulatory #gtiaccounted for a very small
proportion of the physical activity undertaken by tmajority of the study participants.
It is possible that the participants in this studight have engaged in significant non-
ambulatory activity that was not captured on thdgomeeter and this is a limitation of
this study. Despite this, the disparity between tteng IPAQ and pedometer

classifications of sufficient activity was quitede.

Participants in this study were not blinded to pleelometer readings and it is possible
that this made them more active than normal dutirgweek of the study and as a
result their perceptions of how active they werentwg. Also participants voluntarily
chose to be in this study and might have been ractige than the general population
because of their possible interest in and selfesele into the study. A number of
people did not complete the IPAQ survey and of ¢he$o did, there was a trend
towards them being higher income earners and havigiger education levels. This
could mean that IPAQ suits those with a higher llefeeducation (possibly due to
better writing and reading skills) and pedometadists are more suited to people who
are not used to writing so much. However, it coalsb mean that people with lower
socio-economic indicators are less likely interésti@ physical activity (Parks,

Housemann & Brownson, 2002).

This study has a number of limitations. While shedy was strengthened by using both
self-report and objective measures of physicalagtiit must be acknowledged that the

IPAQ relies on accuracy of recall and the long werghat was used has multiple
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domains, both of which could have led to over-répgrof physical activity. The self-

selection of participants means that one cannotemakconclusion regarding the
physical activity levels of all indoor and outdaamployees in this Council setting (or
other workplaces) as they may have been more stezten the topic and already more
active than the employees who did not volunteer tfos study. The use of the
pedometer itself might also have been a “motivapsdmpting employees to take more

steps.

A further limitation is that non-ambulatory activitvas not captured on the pedometer
logs, just the steps actually taken. In assegsinygical activity it is useful to capture
non-ambulatory activities as well; methods suctusisg additional diary keeping or
using suggested step conversions for non-ambuladotivity could be used. For
example the 10,000 Steps website has a step camveskeet which shows that 10
minutes of moderate intensity activity such as swing, cycling, gardening, weight
training is equal to 1000 steps and ten minutesigh intensity activity such as
competitive sport, vigorous rowing, fast cycling,dqual to 2,000 steps (10,000 Steps,
n.d.). Miller et al., (2006) suggested that 2G&pstbe added for every minute of non-
ambulatory physical activity. If non-ambulatorytigities are not captured significant
amounts of physical activity are missed. Thisadipularly relevant in areas where the
weather is conducive of outdoor activities and artipular water sports, as in this

current study location.

8.6. Conclusion

This study provided descriptive data regardingwioek time and leisure time physical
activity levels of Council employees measured bggoeeter and IPAQ and allowed for
a correlation to be made between these two datactioh methods. Results showed
that in this Council setting, outdoor employeesem@iore active than indoor employees
and that outdoor employees achieved higher levelphgsical activity during their
working day than indoor employees. Depending mes@nent tools used, this study
showed that there may be discrepancies as to whefised as “sufficiently” active.
Pedometer measurement appeared to be more acdurégems of reflecting what
physical activity levels you would expect to seed amere in line with national

population level physical activity data. IPAQ howee seemed to over-estimate notably
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the proportion of participants who are sufficientigtive for health and caution is

needed in drawing conclusions about physical agthased on these findings.

Although this study is limited by the small numbersiuded and the self-selection of
the participants, it does highlight some importesues to consider when evaluating
any future physical activity interventions that iigpe undertaken at the Council or in
other workplace settings. Self-report methodspaaetical for obtaining data especially
on larger samples (Tudor-Locke and Mye2001) however the value of using
pedometers in achieving reliable objective dataaoibulatory activities, especially in

smaller studies, should be acknowledged. Pedometan be useful in overcoming

some of the issues around over-reporting that easebn on self-report surveys.

It is recommended that if future physical activityerventions are undertaken at the
Council or in any other workplace setting, pedometand other methods such as
diaries or step conversions could be used to megsiysical activity for evaluation

purposes. Ultimately the choice of instrument wdépend on the nature of the

intervention and the resources available.
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Chapter 9. Impact evaluation of a 10,000 Steps
Workplace Challenge in a local government
setting

9.1. Abstract

Objective: This chapter details the findings of the evaluatmfnthe 10,000 Steps
Workplace Challenge conducted with Thuringowa @guncil employees in October
and November, 2006. The overall aim of the evanaivas to measure and describe
the physical activity levels of employees at Thgawa City Council, pre and post
intervention (10,000 Steps Challenge) using pedenstép counts.

Methods: The Thuringowa City Council 10,000 Steps Workpl&isallenge was run
over a six week period from October to Novemberp&@vith employees who
voluntarily agreed to participate following an eilmavitation. Prior to commencing
the Challenge a baseline study was conducted owmreaweek period to assess the
current number of steps being taken by employdé= Challenge involved employees
forming teams and wearing a pedometer for six weeklSollow up pedometer
assessment was conducted 3 months and 6 monthghafieompletion of the Challenge
in March and July 2007.

Results:A total of 20 teams participated in the Challenggh a total of 99 participants.
The average number of steps taken each day pesrpesrs 10,803 steps. There was a
significant difference when comparing the stepetaét baseline (median 8766; IQR=
[6847, 11252]) compared to those during the Chgdewith people taking more steps
during the Challenge (median 9666; IQR = [8084,3829 p = 0.004. At the six month
follow up there was no significant difference betwethe baseline and the follow up
step counts (median 8766; IQR= [6847, 11252] coeghéw 9609; IQR=[7644, 11637],
p=0.588).

Conclusions: Results of the Thuringowa City Council Workplaceallénge showed

that workplace challenges were successful in engaginployees to be more physically
active during the time of the Challenge, howevig tack of success in sustaining
physical activity indicates that other strategies meeded if people are to maintain
levels of physical activity sufficient for healthetefits. Workplaces, including the

Thuringowa City Council, are well placed to contrté positively to the health and well
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being of their employees by encouraging and progdopportunities for increased

participation in physical activity.

9.2. Introduction

Chapter Eight presented the findings of a pedomstigaly that was conducted with
indoor and outdoor employees at the Thuringowa Cibyincil. These results showed
that 51% of the overall participants were not sidfitly active for health (defined as
achieving less than 10,000 steps a day). Howevere imdoor workers (57.5%) were
not sufficiently active in comparison to outdoornkers (39.5%). This is not surprising
and a similar pattern was reflected in a study ooted by Steele and Mummery
(2003), which showed that professional employee& &ignificantly less steps every

day than blue collar employees.

The findings of the qualitative research study,cdssed in Chapter Seven, which
showed that some employees were interested in heirgdved in physical activity
initiatives within the workplace setting, and thiadings of the pedometer study,
provided a basis for ongoing discussions with Tigoiva City Council regarding the
potential for physical activity interventions to bmplemented within this local
government setting. Underlying these discussioss whe acknowledgement that
influencing physical activity behaviour in the wptéce occurs through multiple levels
(Stokols, Pelletier and Fielding, 1996) and neemldé¢ considered within a socio-
ecological framework to achieve sustainable changesehaviour. One of the
recommendations that came from the qualitative ystwais to conduct workforce
challenges and competitions (using pedometers tasume physical activity). These
recommendations coincided with the local healthad@pent in Townsville running a
10,000 steps community challenge that was baseabeoti0,000 Steps Rockhampton”
project (Brown, Eakin, Mummery & Trost, 2003) ankist local competition was
receiving wide local media promotion. As a resiitth managers and employees at the
Council had heard of the 10,000 steps challengevaeré keen to implement such a
program within the workplace. The 10,000 Steps Rumwgis based on a view that
10,000 steps compares to meeting national phyaatality guidelines (i.e. 30 minutes a
day of accumulated moderate physical activity).cd&@se an average inactive person
takes approximately 7,000 steps a day (Tudor-Loékasworth, Whitt, Thompson,
Addy and Jones, 2001), it is anticipated that agl@drB0 minute brisk walk brings the
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daily total to about 10,000 steps (Brown, et &03). The focus is on the accumulation
of steps across an entire day, not just on whathseved in leisure time. Following the
success of the Rockhampton project, the 10,000sS2epgram is now being used in
several other areas and in particular, workplaces wndertaking 10,000 Steps
workplace challenges as a way of promoting physamlvity to employees. The
Rockhampton 10,000 Steps Program supports thesatiires and provides a website
where participants can log their steps. The 108@ps workplace challenge provides
an opportunity for employees to participate in akaspecific physical activity program
(a challenge) and is a platform for employees amgpleyers to take positive steps
towards better health. The workplace challengestai

1. Increase individual's physical activity awareness;
2. Increase the overall physical activity levels amentployees; and

3. Create awareness of the coincidental health bené#fiit can occur in the

activities of daily living, including work.

A number of workplace programs have used pedonmEwventions (Chan, Ryan, and
Tudor-Locke, 2004; Croteau, 2004; Rogers, Ast, éetlan, Moser, Scott, Woolley and
Douglas, 2005; Thomas and Williams, 2006; WyattePs, Reed, Grunwald, Barry,
Thompson, Jones and Hill, 2004) or conducted physactivity challenges (Blake,
Caspersen, Finnegan, Crow, Mittlemark and Ringhdf@®6: Hammond, Leonard, and
Fridinger, 2000; Bowles, Morrow, Leonard, HawkinsdaCouzelis, 2002), however
there is limited information regarding the impattatt they have on influencing
employee physical activity patterns in relatiorldog term follow up to ascertain what
happens to physical activity patterns over timéisTs also complicated by the fact that
many studies use multiple strategies to increagsipdl activity making it difficult to
assess the impact of the pedometer and/or conveetititure of the intervention in
isolation.

Chan, et al., (2004) evaluated a pedometer bas#dngantervention in a workplace
and found that participants increased their stamitcby an average of 3,451 steps/day
over the time of the 12 week intervention, but nboiv up was conducted to assess

longer term change. Croteau (2004) conducted dystiat consisted of a multi-
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component intervention including goal setting, pedter use, self-monitoring and
email reminders. Results showed that participamtseased their step count by an
average of almost 2,000 steps from baseline te@miteof the intervention but again no
follow up was conducted. Rogers et al., (2005)leatad a 21 week workplace
pedometer intervention and showed a significanteise in step counts at week five of
the program compared to the baseline (of 5,68%¥t@pd this increase was sustained
for the remaining 15 weeks of the intervention.oifias and Williams (2006) undertook
a four week pedometer-based workplace physicavigcthealth promotion program
and found a 10% increase in number of steps takeaverage (but only by 873 steps).
They found that those who started with the lowesps achieved the greatest increases.
Whyatt et al., (2004) conducted pedometer interesstin six worksites and participants
increased their step count by an average of 2,tefi3&lay over the time of the 14 week

intervention however no follow up was conductedseess longer term change.

Other workplace studies have used challenges asntemtive to increase physical
activity although physical activity outcomes weret measured using pedometers.
Blake et al., (1996) used a one month worksiterase competition, “Shape-up”

challenge, together with incentives to encourageaigroup cooperation and inter-
group competition. One hundred and nineteen comapgrarticipated in the challenge
and competed for awards that were based on thegeeninutes of exercise achieved
per employee. Results showed that participantsagee three hours of activity a week
but there was no baseline or control group for camspn. Hammond et al.,(2000)
conducted a 50 day, Centre for Disease Controlcdire’ Challenge where team

captains managed teams of 30-50 employees andejtialy contracts were completed.
This study used a pre- and post- design but haekternal control group and had a low
response rate at follow up. Results indicated that incentives were useful in

encouraging participation and that peer support wgmrtant in keeping participants
motivated. However, the impact on physical actiwtgs not clear. Bowles et al.,

(2002) reported on a ten week physical activityllenge called called “March into

May” which was conducted as part of the second ehafsthe Centre for Disease
Control's “Take Charge Challenge”. Participantghis challenge were encouraged to
set physical activity goals and participated inmearanging from 5-42 participants.

Participants were given incentives such as giftchewns to encourage completion of
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data collection. The study was limited in thatréheras no comparative baseline and no
control group so it is unclear what impact thisdgthad on physical activity behaviour.
These studies are reflective of the criticism ofngnavorkplace physical activity
programs in regards to poor design and evaluatigiarghall, 2004; Dishman,
Oldenburg, O’'Neal & Shephard, 1998). The impleragoh of the 10,000 Steps
workplace challenge at Thuringowa City Council pded an ideal opportunity to
evaluate whether longer term changes in physidaligccan be achieved from such

initiatives.

Team based challenges that aim to increase physitaity in the workplace reflect the
socio-ecological model and can influence healthabigturs through multiple levels.
This can be at a direct level where opportunittegphysical activity are made available
(in this case, offering the 10,000 steps challerayedhrough the indirect effects that
come from the challenge in relation to social suppad changing social norms about
physical activity behaviour. As shown by Hammondakt (2000), social support is
important in assisting and motivating individuatside physically active especially in
relation to walking. In 1999, Sallis and Owen dssed how a positive social
environment can influence individuals to changeirttiehaviour (Sallis and Owen,
1999). This is supported by the findings of reskazonducted in Western Australia
(Giles-Corti & Donovan, 2003) and Central Queendléduncan and Mummery, 2004).
Giles-Corti and Donovan (2003) found that encourggieople to walk with others was
associated with individuals achieving the recomneeniévels of walking. Duncan and
Mummery (2004) found that people who reported hig¥els of social support for
physical activity were 65% more likely to participan recreational walking than those
who reported low levels of social support. Thentebased nature of 10,000 Steps

Challenges makes it ideal to use social suppatrastivator for physical activity.

The 10,000 Steps Workplace Challenge was condattéae Thuringowa City Council
in October and November, 2006. Although James COokversity (the doctoral
candidate’s university) had been commissioned twlgot the qualitative research study
and the pedometer study, the intention had alwagn lihat the Council itself would
take ownership for planning and implementing woslgel physical activity initiatives.
The doctoral candidate was aware of the limitatioh®ne-off interventions however
saw the request to be involved with the 10,000sstdallenge as an important way to
build relationships within the Council which in tuwas anticipated to form a basis for
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ongoing work that would enhance the overall Couanifironment to support physical
activity through environmental, organisational amernal policy changes. At the time
that the research was occurring this was beingedrlwy a particular department within
the Council who was working with Council manangem&ndevelop environmental
and policy initiatives to facilitate further opponities for workplace physical activity.
The James Cook University role (through the dotteandidate) was to provide
ongoing advice and support in regards to designesaduation of programs. Due to
previous involvement in the qualitative study aheé pedometer study, and ongoing
involvement in the Riverway project, the doctorahdidate was asked to assist in the
planning and evaluation of the Thuringowa City Calri0,000 Steps Workforce
Challenge.

The overall aim of the evaluation was to measure @escribe the physical activity
levels of employees at Thuringowa City Council,-paed post- intervention (10,000

Steps Workplace Challenge) using pedometer steptgsou

9.3. Methods

9.3.1 Study Design and theoretical basis for the t@rvention

A single group pre-post design was conducted. iftevention consisted of a 10,000
Steps Workplace Challenge at the Thuringowa Cityr@d, run over a six week period

from October to November, 2006.

As described in Chapter One, Nutbeam’s Model ofeBesh and Evaluation (Nutbeam,
1998), is being applied to the studies throughbistthesis and this current study relates
to the innovation testing component. This stageasents the evaluation of a program

or intervention and in this study an impact evaarats being undertaken.
9.3.2 Participants and sampling

The Thuringowa City Council has approximately 340péoyees who work in indoor
and outdoor roles, all of whom were invited via a#nto voluntarily participate in the
10,000 Steps Workplace Challenge.
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9.3.2 Data collection

Prior to commencing the Challenge a baseline stay conducted over a one week
period to assess the current number of steps hekem by employees. All participants
received a written information sheet (Appendix byl signed a written consent form
(Appendix 9.2). At this time employees were askadnaintain their usual level of
walking. Yamax Digi-walker (SW200) pedometers wased to assess step counts by
employees as studies have shown these pedometdravéo consistent and reliable
results (Schneider, Crouter & Bassett, 2004).

The Challenge involved employees forming into seliected teams and wearing a
pedometer (provided at no cost) for six weeks.ti€pants were requested to record the
number of steps taken each day in the step diavyiged (Appendix 9.3) and surveys
were used to collect demographic information. Tleallenge was designed to
encourage people to achieve at least 10,000 stdpy with a competitive focus. The

winning team was offered incentives including rasaat and movie passes.

Follow up pedometer assessment was conducted rtiwaéhs and six months after the
completion of the Challenge in March and July 2004t the follow up assessment
participants were required to wear the pedometerofe week. Gym vouchers and
membership and restaurant vouchers were offer@ucastives to participate in the six

month follow up study.

9.3.4 Data analysiBedometers were returned with the copies of thp diaries.
Analysis was performed using SPPS Version 12. Nioaledata were described using
mean values and standard deviatiah$D) or median values and inter-quartile ranges
(IQR) depending on the distribution. The comparisd step counts was conducted
using non-parametric paired Wilcoxon tests. Whecemplete data for the pedometer

readings existed, an average of what they had aetbivas calculated.
9.3.5 Ethical considerations

Participation in the study was completely voluntaAs described above all participants
received a written information sheet (Appendix byl signed a written consent form
(Appendix 9.2). Ethics approval was obtained ptiothe commencement of the study

from the James Cook University Human Ethics Subcidteen — Number H2330
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(Appendix 9.4) and following National Health & Medi Research Counauidelines,

the data will be stored securely for at Idast years.

9.4. Results

9.4.1 Teams, participants and step counts througho€hallenge

A total of 20 teams participated in the Challengéhva total of 99 participants. The

total number of steps achieved by these participaner the entire six weeks of the
Challenge was 42,247,895 and the average numtstep$ taken each day per person
was 10,803 steps.

9.4.2 Participants and demographics

Of the 99 participants who participated in the @Giraje not all participated in the
baseline study and/or the follow up study so tHiermation below does not relate to all
99 participants. A total of 79 participants papated in the baseline study and of these
69 people went onto participate in the Workplacalléinge. At the three month follow

up only 27 people participated and this data wasnalysed due to the low number.

Of the 69 participants in the Workplace Challendeovinad done the baseline, only 32
(46%) completed the baseline pedometer assessthersix week challenge and the six
month follow up assessment and only these 32 a@ tascompare longer term physical

activity levels.

Demographic details for the Challenge participamd the follow up study participants
are presented in Table 9.1.
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Table 9:1: Demographic characteristics of participing employees

Demographic Factors N=99* N=32**
Mean age (SD) [yeal 37.1 £10.9) 36.0£10.8)
% Female 63.3% 63.3%

% born in Australia 86.1% 83.3%
% achieving year 12 82.3% 80.0%

% with trade or higher qualification 86.1% 86.7%
% with bachelor degree or higher 51.5% 57.6%

% fulltime employment 92.4% 90.0%
% with dependent children 49.4% 50.0%

% with chronic health problems 9.3% 15.6%
% whose health sometimes, often or very off 11.5% 13.3%
limits physical activity

% Current smoke 10.6% 6.3%

% ex smoketl 20% 21.9%
Mean BMI (SD) [kgs/r] 25.2 (4.7 24.2 (3.9
% wkly income >/= $1000 AU 62.5% 59.2%

* All challenge Participants

** Participants who completed the baseline, Chgjeeand 6 month follow up.

9.4.3 Step Counts

The median average daily steps for participantslied in the Challenge are presented

in Table 9.2. The second column in the table shtwsmedian average daily step

counts for the 79 participants who completed theeldae study.

Of these, 69

participants went onto participate in the Challengéhirty six participants completed

the six month follow up however four had not contgde the baseline. Only 32

participants completed the baseline, Challenge saxanonth follow up and these are

presented in the third column of Table 9.2.

Table 9:2: Median average daily steps for participats in the Challenge.

Median

participants who completed baseline, baselin

average daily steps

and challenge, and six month follow up

[IQR]* for

Median average daily steps [IQR] of
participants who completed the
baseline, the Challenge and the si

month follow up (n=32)

Baseline 9252[7169,11291 8766 [6847, 1125.
n=79 who completed the baseline

Challenge 10,600 [8318,13258] 9666 [8084, 12935]
n= 69 who completed the Challenge and baseli

6-months 9608.5[7344.5,11362.5] 9609 [7644, 11637]

follow-up n= 36 who completed the follow up

*IQR = Inter-quartile range
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9.4.4 Differences in steps taken at baseline compal to the Challenge compared
to six month follow up for the 32 people who compted everything

There was a significant difference when comparimgdteps taken at baseline (median
8766; IQR= [6847, 11252]) compared to those takennd the Challenge, with people
taking more steps during the Challenge (median 9&@R= [8084, 12935]; p = 0.004).
During the challenge 23 people did more steps thahe baseline and nine people did

less steps.

There was a significant difference when comparivegdteps taken during the Challenge
(median 9666; IQR= [8084, 12935]) compared to tixensonth follow up (median

9609; IQR= [7644, 11637]) with people taking moreps during the Challenge
(p=0.042). At the six month follow up 22 peoplel dess steps than during the

Challenge and 10 people did more steps.

There was no significant difference found when carmg the steps taken at baseline
(median 8766; IQR= [6847, 11252]) compared to tixensonth follow up (median
9609; IQR= [7644, 11637]; p=0.588). Fifteen peopid less steps at follow up
compared to the baseline and 17 people did mornes dbeit it is not significantly

different.
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Table 9:3: Box-andwhisker plots to show differences in steps taken aiaseline, compared to th
Challenge, compared to six month follow up for the2 people who completed all components.

Daily average steps
n=32 n=32 n=13 n=32

20000

15000 ‘

10000
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............ [ 00 T e — p:o [ ——————
............. p:0. 588
0 I I I
Baseline Challenge 3-Months 6-Months

9.4.5 Percentage of participants achieving differdrstep counts

The percentage of participants who achieved <10886ps, 10,000-12,499 steps or >
12,500 steps are presented in Table 9.4. Thetfustrows are those 79 people who
participated in the baseline and the 69 people fitbat group of 79 who then
participated in the Challenge.

The bottom three rows show the percentage of thep&@®@icipants who achieved
<10,000 steps, 10,000-12,499 steps or > 12,500s stg were involved in the

baseline, the Challenge and the follow up.

At baseline, 62% of the 79 participants who pgpated were insufficiently active.
71.9% of the 32 participants who completed all paft the study were insufficiently
active. During the Challenge there was an increaparticipants who were sufficiently
or highly active. A lower percentage of the 32tiggzants who completed all parts of

the study were insufficiently active but it was s@nificant.
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Although a lower percentage of people were ach@gwiri0,000 steps at 6 month follow
up compared to the baseline, it was not signifigagitferent. There was an increase in
the percentage of participants who were achieving@0-12,499 steps and >= 12,500

steps.

Table 9:4: Percentage of participants achieving diérent step counts.

Not sufficiently Sufficiently active: Highly active:
active: 10,000 — 12499 steps | > 12,500 steps
<10,000 steps
Baseline (n=79) 62.0% 22.8% 15.2%
Challenge (n=69) 42.0% 26.1% 31.9%
Baseline (n=32) 71.9% 15.6% 12.5%
Challenge (n=32) 53.1% 18.8% 28.1%
6-months follow-up (n=32) | 59.4% 18.8% 21.8%

9.5. Discussion

The Thuringowa City Council Workplace Challenge éa@nconsidered a success in that
it engaged a total of 99 employees who average®0B0steps per day throughout the
duration of the Challenge which exceeded the taggetl. This demonstrates that
Challenges have the potential to motivate partiipdo achieve the daily number of

steps that are recommended for sufficient leveksctitzity.

However, although this workplace Challenge was sssftil in getting participants to
be more active during the Challenge, the followstyzly shows that this does not
translate into longer term sustained changes isipalactivity levels. Similar to other
studies (Chan et al., 2004; Croteau, 2004; Rogfesis, 2005; Thomas and Williams,
2006; Wyatt et al., 2004) participants’ step ceutitl increase during the intervention
compared to those at the baseline but there wagndicant difference in the step
counts of participants in this study at baselinejgared to the six month follow up.
Auweele, Boen, Schapendonk & Dornez, (2005) andwdd Greenlaw, Diehl, Salberg,
Merrill & Ohmine, (2005) also reported a lack oginable change following
workplace interventions. This may be due to tle¢ flaat during the Challenge
participants have the motivation of wearing a peeli@m competing with others, having
social support and are keeping daily log recordsebs taken. However these
conclusions must be viewed with caution in the enirstudy due to the low number of
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participants who completed all parts of the studythis study the follow up retention
rate was slightly less to what is seen in othedisgiwhere retention rates are reported
to be between 51%-63% (Marshall, 2004).

A further problem that has been identified with lgmace physical activity
interventionsis that they are seen to attract employees whoakmeady sufficiently
active (Aittasalo, Miilunpalo, Suni 2004: Aldana at, 2005; Badland and Schofield,
2005; Proper, Hildebrandt, Van der Beek, Twisk, \KMachelen, 2003: McCarty and
Scheuer, 2005; Marshall 2004). However in lookiigthe 79 participants who
participated in the baseline of this study (62% eversufficiently active) and the 32
participants in this study who completed all threemponents, (71.9% were
insufficiently active at the baseline) it would &ap that this Challenge was successful
in attracting a number of people who were not sigfitly active at the start. However,
the challenge of how to sustain ongoing behavitxanges remains and this highlights
the importance of undertaking socio-ecological apphes in workplace physical
activity programs that are able to address multiplels of influence. This includes
broader policy and environmental approaches thdlt mat only impact of those

employees who patrticipate in workplace programdheientire workforce.

Limitations

While this workplace Challenge can be viewed asesgful in terms of employees’
participation and increased physical activity dgrithe Challenge it does need to be
acknowledged that obtaining sufficient data to bk do draw statistically confident
conclusions about the effects of such interventiwas difficult (only 36 people were
recruited into the follow up study). Given how pusmployees are, this is not
surprising; however the small numbers that werelirad in the follow up study has

reduced the power to detect statistically signiftalationships.

This study was also limited by the possible sedectbias of the employees who
completed the baseline, challenge and follow uptduge self-selection of participants
into the study. This potentially limited the abyilto generalize the results. However,
baseline comparisons showed that participants wimopteted all three assessments
(n=32) were not too different from the initial 98rficipants (refer to Table 9.1). There

was no use of step equivalents for non-ambulatativites such as swimming and
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cycling and this means that some non-ambulatoriviaes have not been taken into
account. The challenge was also of a short duratinning for only six weeks. There

was also no external control group due to insidfitiresources.

Although this study suffered from many of the isstigat have been criticised in other
workplace interventions including small sample sjzself-selection of participants,
poor follow up and lack of a control group, thi®ald not be seen as a deterrent to the
Council playing an ongoing role in physical acivjarticipation for employees. It
does however highlight the difficulties that worpés encounter. While in an ideal
world interventions would be designed and evaluatedway that was rigorous enough
to allow the findings to contribute to the evideradmut what works in the workplace
setting, this may not be achievable in all workplaettings. Issues around self-selection
of employees into workplace programs will contirtoebe hard to avoid as it is not
appropriate nor likely that programs would be mad®mpulsory (Thomas and
Williams, 2006). It is also difficult to generadiabout the findings from one study and
one workplace setting to other workplace setting®e do the great diversity of
workplaces and the nature of employees employedwedsas the work undertaken
(Thomas and Williams, 2006).

9.6. Conclusions

This study aimed to evaluate the 10,000 Steps WackpChallenge at the Thuringowa
City Council. The results show that competitiosdxd physical activity programs such
as the 10,000 steps program may not be successahieving sustainable changes to
the physical activity behaviours of employees andhlight the limitations of
conducting one-off interventions.  While Challesgeave the potential to engage
employees to be more physically active during theetof the Challenge, the lack of
success in sustaining physical activity indicatdwmt t broader socio-ecological
approaches are needed that create a supportivecahysocial, organisational and
policy environment to encourage physical activity the workplace. By taking a
broader socio-ecological approach to this problemgrkplaces including local
government organisations, are well placed to couate positively to the health and well

being of employees.
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Chapter 10. Overall Discussion and Recommendations

The research described in this thesis examined irtigact of local government
initiatives on physical activity, both at a comntynheighbourhood and workplace
level. The intent of this final chapter is notrépeat what has already been discussed in
previous chapters but rather to consider what theirfgs of the research mean in
relation to current Australian policy and the lategidence that exists about the built
environment and physical activity, workplace phgsiactivity, and the role of local
government in these areas. The implications efrésearch findings and how they
might influence policy and environmental initiateve&t a local government level to

address physical inactivity will be discussed.

This research was grounded within a socio-ecolbgitadel of health promotion that
recognises multiple influences on health behavioursluding intrapersonal factors,
interpersonal factors, institutional factors, conmity influences and policy (Sallis &
Owen, 1997). Application of the socio-ecologicabdel allowed exploration of the
complex area of physical activity and the effectscommunity level environmental
modifications and workplace initiatives conductgdablocal government organisation.
By applying a socio-ecological framework, the Rivay research focused attention on
the environment and its influence on behaviounwel as considering the relevance of
intra and interpersonal factors. The workplacejgmto enabled consideration of

intrapersonal and interpersonal factors at an asgtional level.

The conceptual framework for this research, preseim Figure 1.3 in Chapter One,
postulated that local government could contribudepbpulation based increases in
physical activity through community environmentaiterventions and workplace
interventions. The exploration of the complex iptay of individual, group,

environmental and organizational factors that erfice physical activity has provided
findings to support future local government polayd initiatives. The implications of
these findings will be discussed under the two gpaareas of community (Riverway)

and workplace.

The Riverway study used the unique advantage @fahlife intervention or “natural
experiment” and remains one of the only studieshe nature to be conducted and

reported on in the literature. This is despite amgocalls for such designs (Gebel,
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Bauman and Petticrew, 2007; Kaczynski and Hender2087; Saelens and Handy,
2008).

The strength of the Riverway study was its quapeexnental, pre post intervention
and comparison design and clear definition of thtervention community (i.e. those
who reside within 1.5km of a modified environmemich is reflective of what has
been called for in the literature. While a stramhgsign, the use of postal surveys
introduced some limitations in relation to selfes#lon of study participants and self-
reported responses. It is likely that the pardois who completed the surveys were
interested in the topic of physical activity andrevalready actively engaged in physical
activity as evidenced by the fact that at basetind follow up, greater than 66% of
respondents were sufficiently active for healthhisTcontrasts with population figures
from 2000 which showed population levels of suffiti activity were only 56.8%
(Bauman, Ford and Armstrong, 2001). Since thae tpopulation levels of physical
activity in Australia have not been assessed usiaggame methodology, although data
from New South Wales showed that physical actiintyhat state had increased from
47.6% in 1998, to 51.3% in 2005 (Chau, Smith, CiMgrom and Bauman, 2005). The
10% discrepancy in physical activity levels betwées Riverway participants and the
wider population may reflect an inherent selectias in using postal surveys for the
Riverway research. It is worth noting that the wfecomputer assisted telephone
interviews was initially considered but rejectetidaing advice from the Council, who
indicated that many residents did not have landslinThis selection bias is therefore
likely to over-estimate the level of physical aittivachieved by the local community.
On the other hand, it is likely to under-estimdte association between the Riverway
intervention and physical activity as it is mordfidult to further increase physical

activity in an already active sample.

The Riverway intervention showed positive assooretibetween environmental change
and perceptions, as well as usage. In 2006 paatits were significantly less likely to
report that there was a lack of a pleasant envieminm which to be active. Also in
2006, following the Riverway intervention, signdiatly more respondents from the
intervention area reported using the paths aloegitter, walking to the paths and using
the paths for walking compared to respondentsercttmparison area. Residents using
the Riverway complex lived closer than those whib bt use the complex and those
living closer the overall Riverway precinct were madikely to walk to the areas. Since
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this intervention, further research and publicatibmave summarised the growing body
of evidence for the built environment, includingtasdishment of parks and
playgrounds, and their role in shaping active tifees. Williams (2007) published a
synthesis report that described the relationshipvéen the built environment and
physical activity and found consistent associaibetween access to parks and open
spaces, proximity to destinations, walk-abilitytké community (density, land use mix,
street connectivity), availability of sidewalks s#feetics of the community and physical
activity. All of these aspects were created oramced with the Riverway project. A
subsequent synthesis published by Active Livingdaesh (2010) concluded that: “park
proximity is associated with higher levels of pade and physical activity; that having
parks and more park area within communities is @agsd with higher levels of
physical activity; that within parks people tendo® more physically active on trails, at
playgrounds and at sports facilities; and that giged parks aesthetics, condition and
safety may be associated with park visitation amgsgal activity levels within parks”.
Bauman and Bull (2007) also describe proximity amdlkable distance being

associated with residential and utilitarian walking

Some care does need to be taken when discussirgrtheéproximity” however, with
varying definitions of proximity being used in thterature (Kaczynski & Henderson,
2007) and varying views on how far people will watkdestinations (Kent, Thompson
& Jalaludin, 2011). In a study conducted by Bugsad Brown (2007), the median
distance that people walked from home to all ofilaces was 1.45 kms (just under the
1.5 km distance used in the Riverway study). Gememt study that used a similar
measure of proximity to that used in the Riverwaydg was conducted by Sugiyama,
Francis, Middleton, Owen, & Giles-Corti (2010). élhesults of this study showed that
a shorter distance to attractive open spaces vgasiated with recreational walking and
that adults with larger attractive open spacesiwifh6é km of their home were more
likely to walk 150 minutes or more in a week. Thdisglings are in contrast to the
results of the Riverway study where no relationstgs identified between proximity to
paths or modified environments in relation to ollgshysical activity, those who were
sufficiently active for health or those who walkied destination or recreation. It must
be noted however that their study was not an ietgren study and did not report on

overall usage.
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The Riverway research highlighted the role playgdsbcial support in relation to
physical activity. The importance of social sugpeas also highlighted in a recent pre-
post study, which showed that walking groups cotetlign a retrofitted urban area
resulted in increased walking in group members g¢@r, Rabkin, Sharify & Song,
2009). Despite the study being conducted withie ttontext of an improved
environment, no assessment of the environmentébriaevas done, with the research

focus solely on walking groups and participation.

In Chapter Two methodological issues that existestudies that examined the physical
environment and physical activity was discussedtiqadarly in relation to the use of

cross sectional designs and self-report measur&hese criticisms are still apparent in
more recent literature (Gebel et al., 2007) alttoageview conducted by Saelens &
Handy (2008) identified that studies were increglsirusing objective measures of the
physical and built environment, adding strengthttte conclusions being made. A
strength of the Riverway study was the use of Gldh#ormation System (GIS)

methodology to explore objective proximity relattips with usage and physical

activity.

While every attempt was made to design the Riverstagly as rigorously as possible, it
was not without its problems and a number of imgarevaluation methodology issues
were identified that should be considered by reteas who work in these areas of
research in the future. The use of self completggbsurveys resulted in a low response
rate and significantly decreased the power of thedys and the ability to draw
convincing conclusions. Increasing the responsewauld have been a costly exercise
and this might be one reason that not many quam+érental designed, community
environmental intervention studies, are conductétle self selection of participants is
difficult to avoid when using postal survey methlodyy and other data collection
processes such as computer assisted telephoneigater(CATI) could address this
issue to a degree. However recent research, wstichws that there is increasing
reliance on mobile phone technology particularlyoagst younger consumers, means
that CATI surveys will also be limited in who theye able to reach (Australian
Communications and Media Authority, 2009). Mdi®/to 24-year-olds do not have a
fixed-line phone in their residence and in the 8@ age group, it has been shown that

increasingly a fixed-line service is used solelyptovide broadband access, or as a
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backup to their mobile service, and that there ishdt away from fixed voice

communications (Australian Communications and Médi¢hority, 2009).

While the Riverway study was not without its lintitas it does have some strengths in
its quasi-experimental design and the use of Gl&smes that allowed for an objective
measure of proximity. Very few studies of thisurathave been conducted and this
may highlight the difficulty in designing such siesl An intervention such as
Riverway is a multi-million dollar initiative andesearchers need to use such
interventions opportunistically to undertake anleaton of environmental change. The
evaluation of the Riverway intervention has addedhe limited intervention research
that has been done in this area. In Chapter Fauiquasi-experimental design studies
conducted by Evenson, Herring & Huston (2005) amdwBison et al., (2004) were
described and in Chapter Two a pre and post aseesssha campaign to promote a
newly constructed 16.5 km long rail trail cycle wayhich was designed to encourage
people to use alternative means of transport wasritbed (Merom, Bauman, Vita &
Close (2003). However, given the continual cafl joospectively designed studies to
more clearly understand built environment featamed physical activity, it is surprising
to see that published literature using such desigrstill largely lacking. Since the
Riverway research began, the study that is mogtasiim design is one conducted in
the United States of America by Fitzhugh, Bassev&ans (2010). They undertook a
guasi-experimental study using an intervention amal control neighbourhoods. The
intervention consisted of retrofitting a neighbcasd with an urban greenway/trail to
connect the pedestrian infrastructure with retadaa and schools nearby. Study
participants included both children and adults. &ne post construction observation
assessment was conducted. At baseline there wedifarences in physical activity
counts in the experimental and control neighboudsdout at follow up the counts of
total physical activity was significantly higher the experimental neighbourhood than
in the control neighbourhoods. This significardrease was also seen in walkers and in
cyclists. Unlike the Riverway study, this study diot assess whether there was an
increase in people who were sufficiently active faalth and although increases in
sufficient levels of physical activity were not sei@ the Riverway study, there was a
self-reported increase in usage of Riverway aftemmletion and people in the
intervention area were more likely to walk the@IS data also showed that the closer

residents were to the Riverway complex or Riveryagcinct, the more likely they
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were to use the areas or walk to them. While itehé&gh et al., (2010) study has been
able to show that enhancing a neighbourhood’s peaesinfrastructure increases
outdoor physical activity it does not capture tlegtth and breadth of the information in
the Riverway study in relation to physical activiag well as individual, social and

environmental attributes that influence physicaivitg.

The studies conducted as part of the workplace ooent of this thesis identified some
important findings that can be used to inform fatworkplace physical activity
research and interventions and that also highligbtimportance of undertaking such
work within a socio-ecological framework. Firsthe research showed that in this local
government workplace there was both interest apdati for worksite physical activity
programs particularly for employees working in movactive indoor roles. Having this
commitment by employees is important and the Weétkhlth Organisation (WHO)
highlight that developing interventions in a workgpé setting should be a collaborative
partnership, with active employee involvement inogsam planning and
implementation of workplace interventions (WHO, 900 In the current study, the
Council employees readily participated in the gaglre research that was conducted at
the commencement of the project and were activelglved in deciding what sort of

interventions they would support in the workplace.

The research also demonstrated that employees tloalm@ys have a realistic

understanding of their own physical activity leveln this local government setting
some outdoor employees felt that their engagenmentorkplace physical activity as a
result of their active working practices negateel teed for physical activity outside of
work hours. The pedometer study confirmed thay tivere more active during their
working day compared to those working indoors, that it was not enough to preclude
them from needing to do additional physical acyivit leisure time, if they were to

achieve sufficient levels of physical activity. 8uiindings can be promoted to outdoor
employees so that their active working life doe$ lndl them into a false sense of

security and so that they understand the needifitianal activity outside of work.

The workplace study also identified significant adepancies between two different
physical activity measurement methodologies. @ Whike long version of the
International Physical Activity Questionnaire (IPAQ@eemed ideal to use in the

workplace due to its ability to identify the difext domains of physical activity,
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including work time and leisure time physical aityivwhich was of particular interest
in the research, it was clear that it did not pdeva true representation of the level of
physical activity of employees. Instead, the ofiyecpedometer methodology appeared
to provide a more realistic picture of what phykmetivity employees engage in. Most
workplaces are well placed to use objective toalshsas pedometers to measure
employee physical activity levels or outcomes ofgbal activity initiatives due to the
smaller number of participants that are likely ® ib studies. Use of this objective
measurement tool will provide a more realistic yiet of employee physical activity

levels.

A number of concerns have been highlighted in tierature about 10,000 step
workplace pedometer interventions. One concerthésdifficulty of engaging men
(Saunders (2011) although in this current reseat@tv% of participants in the
pedometer study were male and 36.7% of participemtse 10,000 steps workforce
challenge were male. Another concern with workpladerventions generally are the
lack of sustainable long term changes as a re§utterventions. While there is some
evidence that support the implementation of worgplavalking interventions using
pedometers and diaries and self-monitoring (Duddgliettle, Hulme, McClusky &
Long, 2008), the sustainability of such approacisesinclear. In this 10,000 steps
study, employees were enthusiastic during the pragand achieved almost 10,000
steps per day however at six month follow up it wiaar that the changes that had been
achieved during the program were not sustainedis Mighlights the limitations of
undertaking interventions in isolation and the némdongoing workplace initiatives
and support to be framed in a socio-ecological i@ acknowledges that behaviours
can be influenced through multiple levels of inflge (Stokols, Pelletier and Fielding,
1996).

As discussed in Chapter Nine, the doctoral candidas aware of the limitations of
one-off interventions, however the intention ofghesarly workplace research studies
with the Council was to engage the Council and egetbp a relationship and trust
between the doctoral candidate and the Council ganant and employees. This was
anticipated to form the basis for ongoing work thatld enhance the overall Council
environment to support physical activity throughviesnmental, organisational and

internal policy changes. The role of the environtni@ supporting physical activity
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within the workplace setting is likely to be jus emportant as the environment in the

community setting.

At the time that the research was occurring this Wwaing driven by a particular
department within the Council who was working w@buncil manangement to develop
environmental and policy initiatives to facilitafarther opportunities for workplace
physical activity. The James Cook University r@ilrough the doctoral candidate) was
to provide ongoing advice and support in regardsetsign and evaluation of programs.
While ongoing involvement with workplace physicatigity in this Council ceased due
to the Council amalgamations, the reports that wererated from this research were
available to the newly formed Council and interbas been expressed in future
workplace physical activity initiatives.  This pides opportunities for future
engagement between the Council and the university @an support the Council in the
design and evaluation of workplace initiatives tlostributing to evidence in the area.
This is important as recent reviews of workplacgsital activity continue to highlight
the paucity of evidence in this area (Matson-KoffinBrownstein, Neiner, Greaney,
2005; Bellew, 2008; Dugdill et al, 2008; Robroeknvi.enthe, van Empelen, Burdorf,
2009; Anderson et al., 2009; Conn, Hafdahl, Coopeown, and Lusk, 2009; WHO,
2009). The excellent environmental initiativesttliwave been developed by local
government in the Townsville area, such as the iiag, also have indirect flow on
effects to council employees who should also b& ssecommunity members and as
such as consumers of council interventions in their-work time. Thus the complex
interplay of multiple levels of influence in relati to physical activity behaviour is
highlighted and the need to develop supportiverenments across a range of settings
including workplace and community settings is impot if sustainable behaviour
change is to be achieved. The importance of stippoworkplace environments is
gaining increasing attention in the literature las evidence on the health effects of
prolonged sitting at work grows, regardless of wketphysical activity guidelines are
being met (Owen, Bauman and Brown, 2009). Evidemcexactly how the workplace
environment needs to change, particularly for eygds such as indoor council workers
who spend much of their day sitting in front of amputer, is evolving. The
effectiveness of a range of environmental modiitcet such as sit-stand workstations

and walking workstations are showing some promisevife and Miller, 2002;
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Thompson, Foster, Eide and Levine, 2012) howeveremesearch in this area is

required.

Since 2004 when this research began, the role ol lgovernment in creating
neighbourhood infrastructure such as paths, trpasks and other facilities has been
increasingly acknowledged and reflected in govemmganning documents both

within Australia and internationally.

In 2006, the WHO released a document titled “ThédSBacts: Promoting physical
activity and active living in urban environmentfietrole of local governments”
(Edwards & Tsouros, 2006). This document describedcrucial role played by local
governments in creating environments that enhahgsigal activity and active living
opportunities and stated that local governmentsilshtconserve and develop green
spaces” that are accessible to residents (Edwardes@uros, 2006). Further they
emphasised the importance of planning and desigi@ngctive living and providing
recreation and sporting facilities, parks, pathd amails as well as “providing a clean
and attractive environment that invites people ¢odgtive in their neighbourhoods”
(Edwards & Tsouros, 2006). In the document, ewdeto guide and support local
government initiatives was provided in line witlsearch that was discussed earlier in
this thesis in Chapter Two in relation to enviromma® correlates and proximity.
Recommendations for local governments included ewmisy, developing and
enhancing green spaces, planning and designingctore living, placing playgrounds,
sporting areas, trails, paths and parks within imglidistance or wheeling distance of
resident’'s homes, providing well-maintained safekpaand play areas for children
(such as playgrounds, wading pools, skateboardspaorts fields and cycle lanes,
tracks and paths) and providing free or subsidammess to swimming pools and other
facilities for children and youth, older adults apelople with disabilities (Edwards &
Tsouros, 2006). The Riverway development, whidms whe focus of the current
research and which provides a range of leisureraagtational areas, fits well within

these recommendations and provides further evidensepport such initiatives.

In the Solid Facts document the workplace was higblighted as a setting that local
government can influence (Edwards & Tsouros, 2008hile the report highlighted the
importance of governmental workplace settings mbreadly, local government

workplace settings can develop active living irtitias and policies in the community
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and in the workplace, thus creating an example pnodiding leadership for other

workplaces.

In Australia, as a response to the growing conoegarding overweight and obesity and
resulting chronic diseases, a National Partner8gigement between the Federal, State
and Territory governments was established (Coun€ilAustralian Governments
[COAG], 2009). In this partnership the importardehealthy communities and healthy
workers was clearly articulated (COAG, 2009). Rartnore, the importance of
community and workplaces was emphasized in thedaipn areas of the National
Preventive Health Taskforce Strategy for addressibgsity (National Preventive
Health Taskforce, 2009). It was suggested thatdler to reduce the growing burden of
disease, multisectoral action is required and the of local government was clearly
described in these policy documents (COAG, 2009tiddal Preventive Health
Taskforce, 2009). Local governments have oppdrasnto provide policies and
legislation that support active living at a comntyével as well as being a role model
for workplace physical activity initiatives (Edwardand Tsouros, 2006; Giles-Corti,
2006).

The first key action area in the Australian Natiofaeventive Health Taskforce
Strategy for addressing obesity is: “Drive envir@mal changes throughout the
community that increase levels of physical activatlyd reduce sedentary behavior.”
Specific initiatives that have local governmentergince were highlighted including
urban design and land use, pathway continuityhaéistenhancements, access to places
for physical activity (trails, facilities, parks). The Strategy stated that “local
governments play a critical role in influencing tkbape and design of the built
environment and, ultimately, the health of theimoounities” (National Preventive
Health Taskforce, 2009). The Riverway provides emik that changing the built
environment at a neighbourhood level does resuduich areas being used by residents

and, if in close proximity, they will walk to theeas.

The third key action area also has relevance tal lgovernments: “Embed physical
activity and healthy eating in everyday life”. Urdthis action area, the notion of
settings was described with a particular focus arkplaces (National Preventive
Health Taskforce, 2009). Whilst local governmeaswot clearly mentioned as being a

workplace that should implement workplace physmetivity programs, there is little
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doubt, that as a employer of a large number ofon@md outdoor employees, there is a
great opportunity for a range of workers to be heacin the local government
workplace setting. The current research suppbéslocal government employees are
interested in physical activity in the workplacedathat both indoor and outdoor
employees can benefit from being exposed to woddplbased initiatives and to

community environmental interventions that impactloeir daily lives.

The tenth key action area in the National Preventiealth Taskforce Strategy for
addressing obesity, “Build the evidence base, morand evaluate effectiveness of
actions” emphasises the importance of undertakésgarch such as that conducted in
this thesis, to add to the evidence base to supgeat government lead initiatives in the
community and workplace. The Riverway researckosie of the first intervention
research that has been conducted in Australia t@uate the impact of local
government changes to the physical environmentsageiand physical activity and has

application for all local government organisations.

Not only do the above policies support local goweent initiatives like the Riverway
project but a range of local government planningutieents also provide direction for
what councils can do. These include documents sash“Creating Active
Communities: Physical Activity Guidelines for Loc@louncils” (New South Wales
Department of Local Government, 2001) (revised 2@0®l resources such as “Active,
healthy communities: A resource package for Locavé€enment to create supportive
environments for physical activity and healthy egitiwhich was developed by the
Heart Foundation and Local Government AssociatibiQoeensland specifically for
Councils in Queensland. This resource providestiga guidance to councils on how
to create supportive environments for physicalvégtiand healthy eating. Queensland
also has a Supportive Environments for Physicalviigtand Healthy Eating Project,
which is a joint initiative of the Heart FoundatjoQueensland Health, Department of
Local Government, Sport and Recreation, Maryboro8gire Council, Toowoomba
City Council, Gold Coast City Council and Urban Baxh Centre at Griffith
University (Pretorious, 2008). This project aimsguide and assist local governments
across Queensland to create environments thatuppogive of physical activity and
improved nutrition (Pretorious, 2008). Other exéspnclude websites that have been
established to provide information and supportlé@al government. For example on
the “Be Active WA Physical Activity Taskforce” webite, there is a section titled
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“Local Government” which provides information farclal governments about why and
how to prioritise physical activity as well as piding links to key resources and

information to assist with the development of atitres.

By framing the community based and workplace retepresented in this thesis in an
socio-ecological context, the complex interactioatween individual, social and
environmental factors that influence physical agtiend the role that local government
can play in contributing to population increasesliysical activity through community
and workplace based interventions has been dedcribecal government organisations
are well placed to provide a range of physical andial environmental and policy
initiatives that provide opportunities to enableighbourhood residents and other
people from the wider community, as well as empésydo develop healthier physical
activity behaviours. This includes enhancing ne@irhood aesthetics and developing
recreational areas such as paths, trails and parié developing workplace
opportunities for physical activity.

The increase in people using and walking to theefRmy complex and precinct
demonstrate that redesigning the environment byova&ing the existing paths,
landscaping, building facilities, and enhancing tlaetics, is an effective local
government environmental initiative. While the Rivay research failed to show a
significant increase in the proportion of adultsowkere sufficiently active for health,
the observed effects may have been attenuated rasut of the study limitations
including a selection bias and a lack of statistmmaver due to the low response rates.
There is a need for further prospective studieg tigorously evaluate modified
environments similar to Riverway and allow causdhtionships to be explored. The
results of the Riverway study do provide directibor the design of future
environmental intervention evaluation studies dfimilar nature. Such findings are
useful so that local government planners have eceeregarding neighbourhood

features that influence physical activity, to infothe development of infrastructure and

policy.

As a result of this research as well as other rebethat has been conducted since the

study commenced in 2004, the following recommeatare made:
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Neighbourhood proximity is associated with physieativity and usage of
recreational areas. Local governments are encedrag develop policy
initiatives at a local level that support communigvel physical activity
including the development of infrastructure thabjides opportunities for

physical activity to become an easy choice for medyrhood residents.

Partnerships between local government and pubétttheesearchers are needed
to allow for ongoing research evaluation of envimemtal modifications to

allow a clearer understanding of causal relatiqusshi

Improved measures of physical activity and studythod#s are needed that
reduce self selection and information bias and waptrue neighbourhood
participation. Postal surveys are discouraged,dmspite an increased reliance
on mobile phone technology, computer assisted lelep interviews are

recommended.

Physical activity utilisation of modified environmis needs to be examined in
relation to both recreation and transportatiort &slikely that there are different
environmental attributes that influence this anel fihdings will have relevance

and application by local government policy makers.

Local government should actively engage their owrpleyees in identifying
appropriate physical activity interventions thatl e appealing and acceptable.
The different requirements of indoor and outdoopkayees should be identified

and addressed through appropriate interventions.

Workplace initiatives should be framed in a soatolegical approach that
acknowledges the multiple levels of influence timapact on physical activity
and be rigorously evaluated to contribute to thelewe base about what works
in a workplace setting. Emerging evidence on tbke of modifying the

workplace environment to reduce sedentary behaviguich as sit-stand
workstations and walking workstations) should behfer researched. Evidence
based approaches to workplace physical activityulshdoe embedded into

organisational policy to enhance sustainability.

Use of pedometers rather than self-report sun@ysdasure workplace physical
activity will allow for more objective assessmeritphysical activity and are

feasible in a workplace setting.
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Physical inactivity is a significant public healiessue and developing supportive
community and workplace environments that enhampg®dunities and motivation for
physical activity is a public health priority. Theaost important finding from this
research is that neighbourhood proximity to recomal areas such as Riverway
(parkland, walking trails and paths and other ratoeal facilities) is an important
predictor of usage and walking, and local goverrninséould be encouraged to develop

such areas within local neighbourhoods.

By supporting community members to be active, alé ageproviding opportunities for
their own employees, local governments can prowdadeimportant contribution in

enhancing overall population levels of physical ivdist and good health.
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Appendix 2.1: Critical Appraisal Skills Programme (CASP)

CRITICAL APPRAISAL SKILLS PROGRAMME (CASP): Making Sense Of Evidence
10 Questions to Help You Make Sense of Reviews

How to Use This Appraisal Tool

* Three broad issues need to be considered when appraising the report of a systematic review:
o Is the study valid?
o What are the results?
o Will the results help locally?
¢ The 10 questions on the following pages are designed to help you think about these issues
systematically.

» The first two questions are screening questions and can be answered quickly. If the answer to both is
"yes", it is worth proceading with the remaining questions.

*  You are asked to record a “yes”, “no” or “can't tell” to most of the questions. A number of italicised
prompts are given after each question.

* These are designed to remind you why the question is important. Record Your reasons for your answers
in the spaces provided.

Screening Questions 5. Ifthe resuilts of the studies have besn combined,

1. Did the review ask a clearly-focused question? was [t reasonable to do so?
Cyes [JcantTell [T No OYes  [JcantTel [JNo
HINT: Consider if the question is ‘focused in terms of: HINT:  Consider whether;
o the population studied o theresults of each study are clearly displayed
o the intervention given or exposure o the results were similar from study to study (fook for
o the outcomes considered tests of heterogeneity)
o the reasons for any variations in results are
2. Did the review include the right type of study? discussed
[ Yes [I can't Tell O No 6. How are the results presented and what is the
main result?

HINT:  Consider if the included studies:
o address the review's question
©  have an appropriate study design

Is it worth continuing?

Detailed Questions

3. Did the reviewers try to identify all relevant
studies?

OYes  [JcamtTel [INo
HINT: Congider;

o which bibliographic databases wers used
o Ifthere was follow-up from reference lists
o ifthere was personai contact with expers
o ifthe reviewers searched for unpublished studies
o ifthe reviewers searched for nen-English-language
studies HINT: Consider:
. . . o how the results are expressad {e.g. odds ratio,
4. Did the reviewers assess the quality of the relative risk, etc.)
included studies? o how large this size of result is and how meaningful it
is
[ Yes [ can't Tell [INo o how you would sum up the bottom-fine result of the

review in one sentence
HINT: Consider:

o ifaclear, pre-detenmined strategy was used to
determine which studies were included. Look for:
*  ascoring system
*  more than one assessor

9. VWvere all important outcomes considered?
1 ves [ can't Tell 1 No

HINT: Consider outcomes from the point of view of the:
individual
policy makers and professionals

family/carers

wider community

10. Should policy or practice change as a resuit of the

7. How precise are these results?

9000

) ! < " 2

HINT: | Conefder: Interval were reported. Would your evidence contained in this review?
- confidence interval we orted. Wour A
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e T o o iar any panent roported autwaigho any harm.
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o b i ? be filled in from elsewhere’
8. Can the results be applied to the local population?
[ ves ] Can't Ten 1 No
- Gonsiar whemer, )
H.NTe the population sample covered by the review could
L SRbraation sample, covsred oy ine feviow coutd,
o e o et b
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Appendix 3.1: Map of Study Area Showing Observatio Sites
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Appendix 3.2: Get Active Thuringowa Physical Activty Survey
A\

F i,

% ]CU @ Queensland 125 %Tuure‘mGDWA

- Government

JAMES COOK UNIVERSITY

Get Active Thuringowa: Thuringowa Physical Activity Survey

We need your help. The School of Public Health and Tropical Medicine at James Cook
University together with the Thuringowa Council and Queensland Health, is conducting some
research that looks at how your environment influences physical activity. In particular we are
interested in finding out about what impact the Riverway development might have on the
physical activity levels of people who live close to the Riverway. The Riverway project will
redevelop the 11 km area along the Ross River from Black Weir to the Dam with special
development at Pioneer Park, Loam Island and Apex Park. The aim of this exciting project is to
open up the river area to greater access for community residents and tourists while protecting

and enhancing the river’s natural beauty.

Your address has been selected randomly and we do not know your name. Your name,
address and phone number will only be recorded if you give your permission and will only be
used in the event that you win one of the gift vouchers on offer. Provision of this information is
totally voluntary. All information given to us will be stored securely and confidentiality will be

maintained at all times. To complete this survey you need to be at least 18 years old.

We would greatly appreciate you completing this survey to allow us to gain a greater
understanding of this area so that we can use the information to make your community a
healthier and safer place to be.
Remember:

*  We want to know what you think

e There are no right or wrong answers

If you have any questions please call the project coordinator, Sue Devine on 47816110 or email
Sue at sue.devine@jcu.edu.au

This survey will take approximately 15-20 minutes to complete so we have included a tea bag
for you — take a break, have a cup of tea and complete the survey. Please return the survey
after you have completed it in the reply paid envelope included in the package that you
received. Thank you for your participation in the Get Active Thuringowa Project.
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PHYSICAL ACTIVITY
The following questions are about any physical acti vities that you have done in the LAST

WEEK.

IN THE LAST WEEK how many times have you walked continuously, for at least 10
minutes, for recreation/exercise? times

What do you estimate was the total time that you spent walking in this way IN THE
LAST WEEK? hours minutes

IN THE LAST WEEK how many times have you walked continuously, for at least 10
minutes, to get to or from places like work, the bus stop, shops? times

What do you estimate was the total time that you spent walking in this way IN THE
LAST WEEK? hours minutes

IN THE LAST WEEK how many times did you do any vigorous gardening or heavy
work around the yard which made you breathe harder or puff and pant?
times

What do you estimate was the total time that you spent doing vigorous gardening or
heavy work around the yard IN THE LAST WEEK? hours
minutes

The next question excludes household chores or gard ening or yard work.

7.

IN THE LAST WEEK, how many times did you do any vigorous physical activity which
made you breathe harder or puff and pant? (e.g. jogging, cycling, aerobics, competitive
tennis, etc.) times

What do you estimate was the total time that you spent doing this vigorous physical
activity IN THE LAST WEEK? hours minute s

The next question excludes household chores or gard ening or yard work

9.

10.

11.

IN THE LAST WEEK how many times did you do any other more moderate physical
activity that you haven't already mentioned? (e.g. gentle swimming, social tennis, golf,
etc.) times

What do you estimate was the total time that you spent doing these activities IN THE
LAST WEEK? hours minutes

Has your physical activity level over the last week been the same as in a usual week?
O YES

O NO
If no please respond to the following questions?

1. IN A USUAL WEEK how many times would you walk continuously, for at least
10 minutes, for recreation/exercise? times

2. What do you estimate was the total time that you would spend walking in this
way IN A USUAL WEEK? hours minutes

3. IN A USUAL WEEK how many times would you walk continuously, for at least
10 minutes, to get to or from places like work, the bus stop, shops?
times
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4. What do you estimate was the total time that you would spend walking in this
way IN A USUAL WEEK hours
minutes
5. IN A USUAL WEEK how many times would you do any vigorous gardening or
heavy work around the yard which would make you breathe harder or puff and
pant? times
6. What do you estimate was the total time that you would spend doing vigorous

gardening or heavy work around the yard IN A USUAL WEEK
hours minutes

The next question excludes household chores or gard ening or yard work.

7.

IN A USUAL WEEK, how many times would you do any vigorous physical
activity which would make you breathe harder or puff and pant? (e.g. jogging,
cycling, aerobics, competitive tennis, etc.) times

What do you estimate was the total time that you would spend doing this
vigorous physical activity IN A USUAL WEEK? hours
minutes

The next question excludes household chores or gard ening or yard work

9. IN A USUAL WEEK how many times would you do any other more moderate
physical activity that you haven't already mentioned? (e.g. gentle swimming,
social tennis, golf, etc.) times

10. What do you estimate was the total time that you would spend doing these
activities IN A USUAL WEEK? hours
minutes

12. The next question is about your opinion of physica | activity and health —

you will be read a statement and you can strongly a  gree, agree, neither
agree nor disagree, disagree or strongly disagree.

Strongly | Agree Neither Disagree | Strongly
agree agree disagree
nor

disagree

Taking the stairs at work or generally

being more active for at least 30
minutes each day is enough to improve
your health

Half an hour of brisk walking on most
days is enough to improve your health

To improve your health it is essential
for you to do vigorous exercise for at
least 20 minutes each time, 3 times a
week

Exercise doesn't have to be done all at
one time—Dblocks of 10 minutes are
okay

Moderate exercise that increases your
heart rate slightly can improve your
health
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13. The following statements are about the amount of exercise you intend to do in the near
future. Which one best describes how you feel at present? Please tick the box below
the statement.

You intend to be less You will be as You intend to be more You intend to

active than you have active as you have | active in the NEXT become more active

been over the last week | been over the last MONTH than you have | sometime over the
week been over the last week | NEXT SIX MONTHS

than you have been
over the last week

BARRIERS TO REGULAR PHYSICAL ACTIVITY

We are interested in what might prevent you from pa rticipating in regular physical
activity. That is participating in physical activi ty for at least 30 minutes on most if not all
days of the week. Read the following statements an  d respond by saying that it never
prevents you, rarely prevents you, sometimes preven  ts you, often prevents you or very
often prevents you from participating in physical a ctivity.

1. Self conscious about my looks when |
exercise

N

Lack of interest in exercise or physical
activity

Lack of self-discipline

Lack of time

Lack of energy/too tired

Lack of company

N|o|o|kw

Lack of enjoyment from exercise or
physical activity

8. Discouragement from past attempts

9. Lack of equipment

10. | Weather too hot or humid

12. | Weather too cold

13. | Lack of skills

14. | Lack of facilities

15. | Lack of knowledge on how to exercise

16. | Lack of good health

17. | Fear of injury

18. | Lack of pleasant environment to be

active in

19. | Lack of safe place to be physically
active

20. | Lack of motivation to be physically
active

21. | No child care assistance

22. | Lack of company

Are there any other reasons not mentioned above that prevent you from participating in physical
activity? If yes, please specify
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SPECIFIC RIVERWAY QUESTIONS

We are interested to see if and how you use the riv  er pathways around the proposed
Riverway development. This extends for 5kms from P ioneer park to Apex Park in
Rasmussen. We are also interested in how you feel about the impact of the Riverway

development on physical activity.

1. In relation to the paths along the Ross River:
Do you currently use the paths along the Ross River
m YES

O NO

If yes how do you get to the paths along the Ross River?
Walk

Drive yourself

Someone drives you

Bicycle

Bus

Other

O 0o o o o

If yes for what purpose do you use the paths along the Ross River?

o Walking
m] Jogging/running
o Cycling
O Other
2. Do you use the river for any other purposes?
o Canoeing
m] Kayaking
o Rowing
m] Skiing
O Other
3. What impact do you think the Riverway development will have on the physical activity

levels of residents living in close proximity to the development? Please tick the box

below the statement.

No increase in Slight increase in | Moderate Significant

physical activity | physical activity | increase in increase in

levels levels physical activity | physical activity
levels levels

Very Significant
increase in
physical activity
levels
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4. What impact do you think the Riverway development will have on your own physical
activity levels? Please tick the box below the statement.

No increase in
physical activity
levels

Slight increase in
physical activity
levels

Moderate
increase in
physical activity
levels

Significant
increase in
physical activity
levels

Very Significant
increase in
physical activity
levels

SELF EFFICACY QUESTIONS
We would like to know how confident you feel that y

of the following situations. Please tell us if you

confident, somewhat confident, confident or very co

the statement.

How confident are you that you feel you could be physically active:

1. Even when it's hot outside.

ou could be physically active in each
are not at all confident, slightly
nfident. Please tick the box below

Not at all Slightly confident | Somewhat Confident Very

confident confident confident
2. When you don’t have someone to exercise with.

Not at all Slightly confident | Somewhat Confident Very

confident confident confident
3. When you don’t have any money.

Not at all Slightly confident | Somewhat Confiden Very

confident confident t confident
4. When you are tired.

Not at all Slightly confident | Somewhat Confiden Very

confident confident t confident
5. When you feel you don’t have time.

Not at all Slightly confident | Somewhat Confiden Very

confident confident t confident
6. When activity takes a lot of effort.

Not at all Slightly confident | Somewhat Confiden Very

confident confident t confident
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PERCEIVED PHYSICAL ENVIRONMENT/SAFETY QUESTIONS

The next few questions are about the neighbourhood
in what impact certain aspects of your environment
statement please tell us if you strongly disagree,
agree. Please tick the box below the statement.

that you live in. We are interested
have on physical activity. For each
disagree, are unsure, agree or strongly

1. It is safe to walk in your neighborhood
Strongly disagree Disagree Unsure Agree Strongly agree
2. Dogs frighten people who walk in your neighbourhood
Strongly disagree Disagree Unsure Agree Strongly agree
3. The neighbourhood is friendly
Strongly disagree Disagree Unsure Agree Strongly agree
4. Crime is high in the neighbourhood
Strongly disagree Disagree Unsure Agree Strongly agree
5. There are pleasant walks to do in your neighbourhood
Strongly disagree Disagree Unsure Agree Strongly agree
6. Shops and services are in walking distance in your neighbourhood
Strongly disagree Disagree Unsure Agree Strongly agree
7. You often see people out on walks in your neighbourhood
Strongly disagree Disagree Unsure Agree Strongly agree
8. Your neighbourhood is kept clean and tidy
Strongly disagree Disagree Unsure Agree Strongly agree
9. There are busy streets to cross when out on walks
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Strongly disagree Disagree Unsure Agree Strongly agree
10. The footpaths are in good condition

Strongly disagree Disagree Unsure Agree Strongly agree
11. There is heavy traffic

Strongly disagree Disagree Unsure Agree Strongly agree
12. It is safe to cycle in your neighbourhood

Strongly disagree Disagree Unsure Agree Strongly agree
13. The streets are well lit

Strongly disagree Disagree Unsure Agree Strongly agree
14. There are open spaces (such as parks, ovals) for people to walk in or around my

neighbourhood

Strongly disagree Disagree Unsure Agree Strongly agree
15. There are bicycle or walking paths/trails within walking distance of my home.

Strongly disagree Disagree Unsure Agree Strongly agree
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SOCIAL ENVIRONMENT/CONNECTEDNESS QUESTION

The next questions are about other people in your | ife including those in your general
neighbourhood, family, household members, friends o r colleagues who may have an
influence on how physically active you are. For th ese questions you can respond by

using never, rarely, sometimes, often, very often. Please tick the box below the
statement.
1. How often in the last three months have family, friends and colleagues encouraged you

to perform physical activity?

Never Rarely Sometimes Often Very often
2. How often in the last three months have family, friends and colleagues done something
to help you to be physically active?
Never Rarely Sometimes Often Very often
3. How often in the last three months have family, friends and colleagues made it difficult

for you to be physically active?

Never Rarely Sometimes Often Very often

4. How often in the last three months have family, friends and colleagues offered to do
physical activities with you?

Never Rarely Sometimes Often Very often

We are also interested in whether you think people in your neighbourhood are physically
active. To this question you can respond using ver y physically active, somewhat
physically active, not very physically active or no t at all physically active. Please tick the
box below the statement.

5. People in my neighbourhood are:
Very physically active | Somewhat physically Not very physically Not at all physically
active active active
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GENERAL AND DEMOGRAPHIC QUESTIONS
We would now like to ask you some general questions that give us a description of the

people who participated in this survey. Please let me remind you that the information

you give us is confidential.

1. How old are you? years

2. What is your gender?
O Male

O Female

3. Where were you born?
Australia

New Zealand
United Kingdom
Europe

Asia

North America

O 0O 0o o0 oo o

Other (please specify)

4. How long have you been living in Australia?
o All my life

o years

5. How long have you been living in the tropics?
o All my life
O years

6. Are you of Aboriginal or Torres Strait Islander descent?
O YES
m NO

7. Are you a South Sea Islander?
O YES
O NO

8. What was your highest level of schooling?
Never attended school

m] Year 8 or below
m] Year 9 or equivalent
m] Year 10 or equivalent
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12.

o Year 11 or equivalent

m] Year 12 or equivalent

Have you completed a trade certificate or any other qualification?
O YES
m NO

If yes, what is the highest qualification that you completed?

10.

11.

Trade or business certificate
Apprenticeship

Associate Diploma
Undergraduate Diploma
Bachelor degree

Post Graduate Diploma
Masters degree

Doctorate

Other

O 0o o oo oo o

What is your current employment?

Full time paid work in a job, business or profession
Part time paid work in a job, business or profession
Casual paid work in a job, business or profession
Work without pay in a family or other business
Home duties not looking for work

Unemployed looking for work

Retired

Permanently unable to work

Student

0O 00 0oooo oo

Other (specify)

Which one of the following best describes your living arrangement?
Single and living by yourself

Single and living with friends or relatives

Single parent living with one or more children

Couple (married or defacto) living with no children

Couple (married or defacto) living with one or more children

O 0o o oo o

Other (please specify)

Which of the following best describes your housing situation?
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O A house

m] A flat/unit/apartment

o Caravan/tent/cabin/houseboat/yacht

m] Other (please specify)
13. At the place where you live are you:

An owner

o A purchaser

| A renter

m] Living rent free

m] A boarder
14. How many dependent children are currently living in your care?
15. How many of these children are under the age of five?
16. Do you have a dog? (please tick one)

m YES

m NO

If YES, do you take it for a walk regularly (i.e. for at least 30 minutes 5 or more times a

week)
a YES
O NO

17. Have you ever been told by a doctor that you have any chronic or long term health

problems?
m YES
O NO

If yes, what would that be (you can choose more than one):

O

Diabetes (high blood sugar)
Heart Disease

High Blood Pressure
Stroke

Thrombosis (blood clot)
Arthritis

Emphysema
Osteoporosis

Breast Cancer

Colon Cancer

Skin Cancer

Other Cancer

Depression
Anxiety/Nervous Disorder

Oo0oooOooooo0ooooo
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18.

O Other (Specify)

How much does your present health limit your physical activity? Please tick the box

below the statement.

None of the time A little bit of the Some of the time Most of the time

time

All of the time

19.

Do you currently smoke?
O YES
m NO

If yes approximately how many cigarettes do you smoke a day?

20.

21.

22.

Are you an ex-smoker?
m YES
m NO

If yes approximately how long ago did you quit?

How much do you currently weigh? (without clothes and shoes)

kilograms or stone and pounds

What height are you? (without shoes)

centimeters or feet and inches
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23. What is your approximate annual household income before taxes. Choose either per year

or per week and place a tick next to the one that is relevant to you.

PER year OR PER week
Nil income
$1 - $2,079 $1- $39
$2,080 - $4,159 $40 — $79
$4,160 — $6,239 $80 - $119
$6,240 — $8,319 $120 $159
$8,320 — $10,399 $160 - $199
$10,400 — $15,599 $200 — $299
$15,600 — $20,799 $300 - $399
$20,800 — $25,999 $400 - $499
$26,000 - $31,199 $500 - $599
$31,200 — $36,399 $600 - $699
$36,400 — $41,599 $700 - $799
$41,600 - $51,999 $800 - $999

$52,000 — $77,999

$1,000 — $1,499

$78,000 or more

$1,500 or more

24. Have you heard of 10,000 Steps Townsville?

O YES

O NO

If yes, where did you hear about it from?

O Television

O Radio

O Newspaper
O Family/friend
O

Other (please specify)

25. We would like to involve community members in face to face discussion groups (focus

groups) to explore their feelings about physical activity and the environment. Would you be

interested in being involved in a focus group discussion?

O YES

O NO
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If yes please provide your name and address and telephone number on the next page. This
will be removed immediately from the survey to maintain confidentiality and ensure that your

survey responses are anonymous.

Gift Vouchers
There are two gift vouchers worth $100.00 available to spend at Sportsco in the Nathan
Plaza Shopping Centre. The first person to receive the survey will receive one and all
remaining people who return the survey will go into a draw for a second $100.00 voucher. If
you would like to be eligible for these vouchers we will need your name and address.
Please provide your name and address and telephone number on the next page. This will
be removed immediately from the survey to maintain confidentiality and ensure that your

survey responses are anonymous.

CONCLUSION

That brings us to the end of our survey. Thank you for taking the time to answer our
questions. If you would ever like any more informa tion on this project please don't
hesitate to call the project coordinator, Sue Devin e on 07 47726515.

Contact details for:

[J Focus Groups

[0 Vouchers

Name:

Address:

Telephone Number:
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Appendix 3.3: Data record sheet for observation sty

No | Sex Approximate Age in years Type of Activity Being active with:
Male | Female | 0-4 | 5-12 | 13- 20- 40- 60+ | Walking Jogging Cycling Other Male Female Male Female | Dogona | Dog off a
19 39 59 adult adult child child leash leash
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Appendix 3.4:Ethical Approval Notice for the Riverway Studay

AjCcu

jamis Coom UNIVERSITY

JAMES COOK UNIVERSITY

Townsville Qld 4811 Australia

Tina Langford, Ethics Administrator, Research Office. Ph: 07 4781 4342, Fax; 07 4781 5521

ETHICS REVIEW COMMITTEE
Human Ethics Sub-Committee
APPROVAL FOR RESEARCH OR TEACHING INVOLVING HUMAN SUBJECTS

PRINCIPAL INVESTIGATOR _ | Sue Devine
Dr Petra Buttner, School of Public Health and Tropical Medicine;
CO- INVESTIGATORS Professor Kerry Mummery, Central Queensland University
SCHOOL Public Health & Tropical Medicine
Get Active Thuringowa: the impact of recreational
PROJECT TITLE environmental modifications on physical activity levels of
community members in the tropics
APPROVAL EXPIRY \
APPR 7 Oot 2004 R 31 Dec 2006 | l CATEGORY | |
This project has been allocated Ethics Approval Number H 1911
with the following conditions:

1. All subsequent records and correspondence relating 1o 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 Fthics Sub-Committee.

3. The Principal Investigator must advise 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 acceplability 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 repori must detail
compliance with approvals granted and any unexpected events or serious adverse effects that
may have occurred during the study.

[
NAME OF RESPONSIBLE MONITOR Leggat, Dr Peter

EMAIL ADDRESS: peter.leggat@jcu.edu.au

ASSESSED AT MEETING Date: 29 Sep 2004

APPROVED Date: 7 Oct 2004

27 Oct 04: Amendment approved: Change in methodology to
ostal survey, additional site — Townsville area.

[forwarded by email without signature]

Tina Langford
Ethies Administrator
Research Office
Tina.Langford@jcu.edu.au Date: 29 October 2004

¢ Ethics_ Tempfates Approval-ormt fuman.doc
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Appendix 4.1: Get Active Thuringowa Physical Activty Survey (follow up)

o\
Queensland 125 H

James Cook UNIVERSITY Queensland Health

N -
% THURINGOWA

GET ACTIVE THURINGOWA
THURINGOWA PHYSICAL ACTIVITY SURVEY

HELP YOUR NEIGHBOURHOOD and WIN A PRIZE.

The School of Public Health, Tropical Medicine and Rehabilitation Sciences at James Cook
University together with the Thuringowa Council and Queensland Health, is conducting
research that will look at how your environment influences physical activity. In particular we are
interested in finding out about what impact the Riverway development has had on the physical
activity levels of people who live close to the Riverway.

The aim of the Riverway project is to open up the river area to greater access for community
residents and tourists while protecting and enhancing the river's natural beauty. Stage One of

this development was opened in July of this year.

Your address has been selected randomly and wetdawaw your name. Your name,
address and phone number will only be recordedufgive your permission and will
only be used in the event that you win one of iiftevguchers on offer. Provision of
this information is totally voluntary. All infornt@n given to us will be stored securely
and confidentiality will be maintained at all tim@%® complete this survey you need to

be at least 18 years old.

We would greatly appreciate you completing this survey to allow us to gain a greater
understanding of this area so that we can use the information to make your community a

healthier and safer place to be.

Remember:
*  We want to know what you think

e There are no right or wrong answers

If you have any questions please call the project coordinator, Sue Devine on 47816110 or email

Sue at sue.devine@jcu.edu.au
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This survey will take approximately 25 minutes tonplete so we have included a tea
bag for you — take a break, have a cup of tea amplete the survey. Please return the
survey after you have completed it in the replydpivelope included in the package

that you received.

Thank you for your participation in the Get ActiVauringowa Project
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PHYSICAL ACTIVITY DURING THE LAST WEEK

The following questions ask you to estimate the num ber and amount of time you have
spent doing physical activities in the LAST WEEK.

1. IN THE LAST WEEK how many times have you walked continuously, for at least 10
minutes, for recreation/exercise?
times

2. What do you estimate was the total time that you spent walking in this way IN THE
LAST WEEK?

hours minutes

3. IN THE LAST WEEK how many times have you walked continuously, for at least 10
minutes, to get to or from places like work, the bus stop, shops? times

4. What do you estimate was the total time that you spent walking in this way IN THE
LAST WEEK? hours minutes

IGARDENING|

5. IN THE LAST WEEK how many times did you do any vigorous gardening or heavy
work around the yard which made you breathe harder or puff and pant?
times
6. What do you estimate was the total time that you spent doing vigorous gardening or
heavy work around the yard IN THE LAST WEEK? hours
minutes
EXERCISE

The next question excludes household chores or gard ening or yard work.

7. IN THE LAST WEEK, how many times did you do any vigorous physical activity which
made you breathe harder or puff and pant? (e.g. jogging, cycling, aerobics, competitive
tennis, etc.) times

8. What do you estimate was the total time that you spent doing this vigorous physical
activity IN THE LAST WEEK? hours minute s

[OTHER PHYSICAL ACTIVITY

The next question excludes household chores or gard ening or yard work

9. IN THE LAST WEEK how many times did you do any other more moderate physical
activity that you haven't already mentioned? (e.g. gentle swimming, social tennis, golf,
etc.) times

10. What do you estimate was the total time that you spent doing these activities IN THE
LAST WEEK? hours minutes
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BARRIERS TO REGULAR PHYSICAL ACTIVITY

We are interested in what might prevent you from pa  rticipating in regular exercise or
physical activity. By exercise or physical activit y we mean doing some form of physical
activity for at least 30 minutes on most if not all days of the week.

11. Below are a set of statements that we think might be barriers to regular physical activity.
We would like to know whether you think these potential barriers either: never prevent
you, rarely prevent you, sometimes prevent you, often prevent you or very often prevent
you, from participating in physical activity.

Never | Rarely | Sometime | Ofte | Very
S n often

a. Self conscious about my looks when
| exercise

b. Lack of interest in exercise or
physical activity

C. Lack of self-discipline

d. Lack of time
Lack of energy/too tired

f. Lack of company

g. Lack of enjoyment from exercise or
physical activity

h. Being discouraged (from past
attempts)

i. Lack of equipment

j- Weather too hot or humid

k. Weather too cold

l. Lack of skills

m. | Lack of facilities

n. Lack of knowledge on how to
exercise

0. Lack of good health

p. Fear of injury

g. Lack of pleasant environment to be
active in

r. Lack of safe place to be physically
active

S. Lack of motivation to be physically
active

t. No child care assistance

12. Are there any other reasons not mentioned above that prevent you from participating in

physical activity? If yes, please specify
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SPECIFIC RIVERWAY QUESTIONS

We are interested to see if and how you use the riv  er pathways around the Riverway
development. This extends for 5kms from Pioneer Pa  rk to Apex Park in Rasmussen. We
are also interested in how you feel about the impac  t of the Riverway development on
physical activity.

In relation to the paths along the Ross River:

13. Do you currently use the paths along the Ross River
O YES if yes go to question 14
O NO, if no go to question 16

14. If you use the paths along the Ross River, how do you get to the paths along the Ross
River?
O Walk
O Drive yourself
O Someone drives you
O Bicycle
O Bus
O Other
15. If you use the paths along the Ross River, for what purpose do you use the paths along
the Ross River?
O Walking
O Jogging/running
O Cycling
O Other
16. Do you use the river for any other purposes?
O Canoeing
O Kayaking
O Rowing
O Skiing
O Other
O No other use of the river
17. Do you currently use the new Riverway Complex/area

O YES if yes go to question 18
O NO, if no go to question 20

18. If you use the new Riverway Complex/area, how do you get to there?
Walk

Drive yourself

Someone drives you

Bicycle

Bus

Other

oooooao

19. What facilities do you use?
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20.

21.

22.

23.

24.

Swimming lagoons

Restauarant

Riverway and surrounding paths
Riverway art centre and Pinnacles Gallery
Other

Oooon

Do you currently use the Loam Island area?
O YES if yes go to question 21
O NO, if no go to question 23

If you use the Loam Island area, how do you get to there?
Walk

Drive yourself

Someone drives you

Bicycle

Bus

Other

oooooo

What facilities do you use?
Scouts

Rowing Club
Waterski Club
Paths and parkland
Other

ooooo

What impact do you think the Riverway development has had on the physical activity
levels of residents living in close proximity to the development? Please tick the box
below the statement.

No increase in Slight increase in Moderate Significant Very Significant
physical activity physical activity increase in increase in increase in
levels levels physical activity physical activity physical activity
levels levels levels
O a O a O

What impact do you think the Riverway development has had on your own physical
activity levels? Please tick the box below the statement.

No increase in Slight increase in Moderate Significant Very Significant
physical activity physical activity increase in increase in increase in
levels levels physical activity physical activity physical activity
levels levels levels
O a O a O

SELF EFFICACY

In the following questions we would like to know ho w confident you feel in your ability to
be physically active in each of the following situa tions. Please tell us if you are not at all
confident, slightly confident, somewhat confident, confident or very confident. Please
tick the box below the statement.
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How confident are you that you feel you could be physically active:

25.

26.

27.

28.

29.

30.

Even when it's hot outside.

Not at all Slightly Somewhat Confident Very
confident confident confident confident
O O O O O
When you don’t have someone to exercise with.
Not at all Slightly Somewhat Confident Very
confident confident confident confident
O O O O O
When you don’t have any money (i.e. Can't afford the gym, shoes etc).
Not at all Slightly Somewhat Confident Very
confident confident confident confident
O O O O O
When you are tired.
Not at all Slightly Somewhat Confident Very
confident confident confident confident
O O O O O
When you are too busy (such as with work and/or family commitments)
Not at all Slightly Somewhat Confident Very
confident confident confident confident
O O O O O
When activity takes a lot of effort.
Not at all Slightly Somewhat Confident Very
confident confident confident confident
O O O O O

PERCEIVED PHYSICAL ENVIRONMENT/SAFETY

The next few questions are about the neighbourhood
in whether you agree or disagree about certain stat
which may have an impact on physical activity. For
strongly disagree, disagree, are unsure, agree or s

below the statement.

31.

It is safe to walk in your neighborhood

that you live in. We are interested
ements about your neighborhood,

each statement please tell us if you
trongly agree. Please tick the box

Strongly disagree Disagree Unsure Agree

O O O O

Strongly agree
O
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32.

33.

34.

35.

36.

37.

38.

39.

40.

Dogs frighten people who walk in your neighbourhood

Strongly disagree Disagree Unsure Agree Strongly agree
O O O O O

The neighbourhood is friendly

Strongly disagree Disagree Unsure Agree Strongly agree
O O O O O

Crime is high in the neighbourhood

Strongly disagree Disagree Unsure Agree Strongly agree
O O O O O

There are pleasant walks to do in your neighbourhood

Strongly disagree Disagree Unsure Agree Strongly agree
O O O O O

Shops and services are in walking distance in your neighbourhood

Strongly disagree Disagree Unsure Agree Strongly agree
a a a O O

You often see people out on walks in your neighbourhood

Strongly disagree Disagree Unsure Agree Strongly agree
O O O O O

Your neighbourhood is kept clean and tidy

Strongly disagree Disagree Unsure Agree Strongly agree
a a a O O

There are busy streets to cross when out on walks

Strongly disagree Disagree Unsure Agree Strongly agree
O O O O O

The footpaths are in good condition

Strongly disagree Disagree Unsure Agree Strongly agree
a a a O O
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41.

42.

43.

44,

45,

There is heavy traffic

Strongly disagree Disagree Unsure Agree Strongly agree

O O O g g

It is safe to cycle in your neighbourhood

Strongly disagree Disagree Unsure Agree Strongly agree

O O O O O

The streets are well lit

Strongly disagree Disagree Unsure Agree Strongly agree

O O O g g

There are open spaces (such as parks, ovals) for people to walk in or around my
neighbourhood

Strongly disagree Disagree Unsure Agree Strongly agree

O O O g g

There are bicycle or walking paths/trails within walking distance of my home.

Strongly disagree Disagree Unsure Agree Strongly agree

O O O O O

SOCIAL ENVIRONMENT

The next questions are about other people in your | ife including those in your general
neighbourhood, family, household members, friends o r colleagues who may have an
influence on how physically active you are. For th ese questions you can respond by

using never, rarely, sometimes, often, very often. Please tick the box below the
statement.
46. How often in the last three months have family, friends and colleagues encouraged you

47.

to perform physical activity?

Never Rarely Sometimes Often Very often

O g g O O

How often in the last three months have family, friends and colleagues done something
to help you to be physically active?

Never Rarely Sometimes Often Very often

O O O O O

301



48. How often in the last three months have family, friends and colleagues made it difficult
for you to be physically active?

Never Rarely Sometimes Often Very often
a O O a a
49. How often in the last three months have family, friends and colleagues offered to do

physical activities with you?

Never Rarely Sometimes Often Very often

O O O O O

We are also interested in whether you think people in your neighbourhood are physically
active. To this question you can respond using ver y physically active, somewhat
physically active, not very physically active or no t at all physically active. Please tick the
box below the statement.

50. People in my neighbourhood are:

Very physically active  Somewhat physically Not very physically Not at all physically

active active active

O O O O

GENERAL AND DEMOGRAPHIC QUESTIONS

We would now like to ask you some general questions that give us a description of the
people who participated in this survey. Please let me remind you that the information

you give us is confidential.

51. How old are you? years

52. What is your gender?
O Male

O Female

53. Where were you born?
O Australia

New Zealand

United Kingdom

Europe

Asia

North America

O 0o o o o o

Other (please specify)

54. How long have you been living in Australia?
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55.

56.

57.

58.

59.

60.

o All my life

years

How long have you been living in the tropics?
m] All my life
O years

Are you of Aboriginal or Torres Strait Islander descent?
O YES
O NO

Are you a South Sea Islander?
m YES
m NO

What was your highest level of schooling?
Never attended school

Year 8 or below

Year 9 or equivalent

Year 10 or equivalent

Year 11 or equivalent

O 0o o oo o

Year 12 or equivalent

Have you completed a trade certificate or any other qualification?

m] YES If yes, please go to question 60

m] NO If no please go to question 61

What is the highest qualification that you completed?
Trade or business certificate

Apprenticeship

Associate Diploma

Undergraduate Diploma

Bachelor degree

Post Graduate Diploma

Masters degree

Doctorate

Other

0O 0o o oo oo o

61. What is your current employment?
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Full time paid work in a job, business or profession
Part time paid work in a job, business or profession
Casual paid work in a job, business or profession
Work without pay in a family or other business
Home duties not looking for work

Unemployed looking for work

Retired

Permanently unable to work

Student

0O 00 o0ooo o oo o

Other (specify)

62. Which one of the following best describes your living arrangement?
o Single and living by yourself
m] Single and living with friends or relatives
m] Single parent living with one or more children
o Couple (married or defacto) living with no children
o Couple (married or defacto) living with one or more children
o Other (please specify)
63. How many dependent children are currently living in your care?
64. How many of these children are under the age of five?
65. Do you have a dog? (please tick one)
m] YES If yes, please go to question 66.
m] NO If no, please go to question 67.
66. Do you take it for a walk regularly (i.e. for at least 30 minutes 5 or more times a week)
m YES
O NO
67. Have you ever been told by a doctor that you have any chronic or long term health
problems?
o YES If yes, please go to question 68
m] NO If no, please go to question 69.
68. What would that chronic or long term health problems be (you can choose more than
one):

o Diabetes (high blood sugar)
O Heart Disease
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o High Blood Pressure

O Stroke

o Thrombosis (blood clot)
O Arthritis

o Emphysema

O Osteoporosis

O Breast Cancer

o Colon Cancer

O Skin Cancer

o Other Cancer

O Depression

O Anxiety/Nervous Disorder
O Other (Specify)

69. How much does your present health limit your physical activity? Please tick the box

below the statement.

None of the time A little bit of the ~ Some of the time  Most of the time All of the time
time
O O O O O

70. Do you currently smoke?

m YES

m NO

If yes approximately how many cigarettes do you smoke a day?
71. Are you an ex-smoker?

O YES

O NO

If yes approximately how long ago did you quit?
72. How much do you currently weigh? (without clothes and shoes)

kilograms or stone and pounds
73. What height are you? (without shoes)
centimeters or _ feet and inches

74. What is your approximate annual household income before taxes. Choose either per

year or per week and place a tick next to the one that is relevant to you.

PER year OR PER week
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Nil income

$1-$2,079 $1- $39
$2,080 - $4,159 $40 - $79
$4,160 — $6,239 $80 - $119
$6,240 — $8,319 $120 $159
$8,320 — $10,399 $160 - $199
$10,400 — $15,599 $200 — $299
$15,600 — $20,799 $300 - $399
$20,800 — $25,999 $400 - $499
$26,000 - $31,199 $500 - $599
$31,200 — $36,399 $600 - $699
$36,400 — $41,599 $700 - $799
$41,600 - $51,999 $800 - $999

$52,000 — $77,999

$1,000 — $1,499

$78,000 or more

$1,500 or more

75. Have you heard of 10,000 Steps Townsville?

O
O

YES

NO

If yes, where did you hear about it from?

O Television

O Radio

O Newspaper

O Family/friend

O Other (please specify)
CONCLUSION

Discussion Group

We would like to involve community members in fdodace discussion groups

(focus groups) to explore their feelings about ptajsactivity and the
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environment.Would you be interested in being involved in a focsigroup

discussior?
O YES
O NO

If yes please provide your name and address and tel  ephone number on the next
page. This will be removed immediately from the survey to maintain confidentiality and

ensure that your survey responses are anonymous.

Gift Voucher

There are four double movie gift vouchers available from the Reading Cinema .
The first person to return the survey will receive one and all remaining people who
return the survey will go into a draw for the three remaining vouchers.

If you would like to be eligible for these vouchers we will need your name and address.
Please provide your name and address and telephone number on the next page.
This will be removed immediately from the survey to maintain confidentiality and ensure

that your survey responses are anonymous.

That brings us to the end of our survey.

Thank you for taking the time to answer our questio ns.

If you would ever like any more information on this project please don’'t hesitate to call:
Sue Devine (project coordinator) on 07 4772 6515.
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-----

MY CONTACT DETAILS

| have provided my contacts below for the purpose of (please tick as

appropriate):
O participating in the Project Focus Groups
0 going into the draw for the movie vouchers
Name:
Address:

Telephone Number:
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Appendix 6.1: Critical Appraisal Skills Programme (CASP) 10 questions to help

you make sense of reviews

CRITICAL APPRAISAL SKILLS PROGRAMME (CASP): Making Sense Of Evidence
10 Questions to Help You Make Sense of Reviews

How to Use This Appraisal Tool
- Three broad issues need to be considered when appraising the report of a systematic review:
o Is the study valid?
o What are the results?
o Wil the results help locally?
= The 10 questions on the following pages are designed to help you think akout these issues
systematically.
- The first two questions are screening questions and can be answered quickly. If the answer to both is
“yes”, it is worth proceeding with the remaining questions.
- You are asked to recerd a "yes”, “no” or “can’t tell” to most of the guestions. A number of italicised
prompts are given after each question.
- These are designed to remind you why the question is important. Record your reasons for your answers
in the spaces provided.

Screening Questions 5. If the results of the studies have been combined,
1. Did the review ask a clearly-focused question? was it reasonable to do so?
[1VYes O cant Tell [ No [ Yes [ can't Tell [ No
HINT: Consider if the question is ‘focused’ in terms of: HINT: Consider whether:
o the population studied o the results of each study are clearly displayed
&  the intervention given or exposure o  the results were similar fram study to study (look for
o  the oulcomes considered tests of heterogeneity) i -
o the reasons for any variations in results are
2. Did the review include the right type of study? discussed
O ves O cant Ten 1 No 6. How are the results presented and what is the

i d
HINT: Consider if the included studies: main result?

o address the review’s questian
o have an appropriate study design

Is it worth continuing?

Detailed Questions

3. Did the reviewers try to identify all relevant
studies?
[ Yes O cantTel [1 No

HINT: Consider:
which bibliographic databases were used

o ifthere was follow-up from reference lists
o ifthere was personal contact wilh experts
o  if the reviewers searched for unpublished studies
o  if the reviewers searched for non-English-language HINT: Goneid
tudi : Consider:
) suces 5 o how the results are expressed (e.g. odds ratio,
4. Did the reviewers assess the quality of the relative risk, ete.)
included studies? o F\sow large this size of result is and how meaningful it
[1Yes [ cant Tell [1 No o  how you would sum up the bottom-line result of the
N review in one sentence
HINT: Consider:
o if a clear, pre-determined strategy was used to
determine which studies were included. Lock for:
- a scaring system
. more than one assessor
7. How precise are these results? 9. Were all important outcomes considered?
[dYes  [JcCamtTell [ONo
HINT: Consider outcomes from the point of view of the:
o individual
o policy makers and professionals
o family/carers
o wider community
HINT: Consider: 10. Should policy or practice chan_ge as a result of the
o if a confidence interval were reported. Would your evidence contained in this review?
decision about whethes or not io use this "
inte_irventlon be the same at the upper confidence D Yes D Can't Tell D No
limit as at {he lower confidence limit? HINT: Cansider:

o ifap-value is reported where confidence intervals

are unavailable 0 whether any benefit reported outweighs any harm

and/or cost. If this information is not reported can it
8. Can the results be applied to the local population? be filed In from elsewhere?

OYes [JcantTell [ONo

HINT: Consider whether:

e the population sample coveted by the review could
be different from your population in ways that would
produce different results

o yourlocal sefting differs much from that of the
revigw

©  youcan provide the same intervention in your
setting :

© Public Health Resource Unit, England {2006}, Al rights reserved. No part of this publication may be reproduced, stored in a retrieval
system, or transmitted in any farm or by any means, electronic, mechanical, pholocopying, recording or otherwise without the prior writlen
peimission of the Public He_aWth Resource Unit. If permission Is given, then copies must include this statement together with the words @
Public Health Resource Unit, England 2006". However, NHS organisations may repraduce or use the publication for non-commercial
educational purposes provided the source is acknowledged.
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Appendix 6.2: Critical Appraisal Skills programme (CASP) 10 questions to help

you make sense of randomised control trials

CRITICAL APPRAISAL SKILLS PROGRAMME (CASP): Making Sense of Evidence
10 Questions to Help You Make Sense of
Randomised Controlled Trials

How to Use This Appraisal Tool
«+ Three broad issues need to be considered when appraising the report of a randomised controlled trial:

o s the trial valid?
o What are the results?
o Will the results help locally?

* The 10 questions on the following pages are designed to help you think about these issues
systematically.

* The first two questions are screening questions and can be answered quickly. If the answer to both is
“yes”, it is worth proceeding with the remaining questions.

¢ You are asked to record a “yes”, “no” or “can't tell” to most of the questions.

* Anumber of hints are given after each question. These are designed to remind you why the question is
important. There may not be time in the small groups to answer them all in detail!

. : if the groups were well balanced. Are any differences
A. Are the results of the study valid? © betwoen e aroups at eny 1o he thal eported?
. . o ifthere were difierences reported that might have
Screening Questions explained any outcome(s) (confounding)
1. Did the study ask a clearly-focused question? 4. Were pariicipants, staff and study perscnnel ‘blind’
he ’ o) !
CYes O Can't Tell CINo to participants’ study group’
HINT: Consider If the question is ‘focused in terms of OYes I Can't Tell O Ne
o the population studied HINT: Consider:

o thelntervention given o ihe fact that blinding is not always possible
o the oulcomes considered o  if every effort was made to achieve blinding
o

i 5 if you think it matters in this stud
2. Was this a randomised controlled trial (RCT) and S T tact that we are looking for ‘chserver bias'
was it appropriately so?

5. Were all of the participants who entered the trial

Dlves LI CantTen ONe accounted for at its conclusion?

HINT: Consider: y
o why this study was carried out as an RCT [ Yes [ cant Tell ONo
o ifthis was the right research approach for the HINT: Consider:

question being asked if any intervention-group participants got a control-

group option or vice versa

i i H 2? o ifall parlicipants were followed up in each study
“Is it worth contlnl‘"ng = group (was there loss-to-follow-up?)
o  ifallthe participants’ outcomes were analysed by the
Detailed Questions groups (o which they vIVere)on'ginally allocated
(intention-to-treat analysis)
ici i o what additional information would you liked 1o have
3. Wore paricipants approprisoly allocated to e e
ici in all foll up and
[IYes [ Can't Tell CINo 8. Were the participants in all groups followed up

data collected in the same way?
HINT: Consider: )
o how pariicipants were allocated fo intervention and OYes [JcCantTel [INo
control groups. Was the process truly random? HINT: Gonsi
: Consider:
©  Ynether the method of allocation was described. | i, for exampte, they were reviewsd at the same time
e.q. stratification? ’ intervals and if they received the same amount of

s lon schedule wa and altaniion from resaarchers and health warkers. Any
how a participant was allocated to a study group differences may introduce perfermance bias.
7. Did the study have enough participants to 9. How precise are these results?

minimise the play of chance?

O Yes [1cantTell CNo

HINT: Consider:
If there is a power calculation. This will estimats how
many participants are needed to be reasonably sure of
finding something important (if it really exists and fora
given level of uncertainty about the final result).

B. What are the results?

8. How are the results presented and what is the
main result?

HINT: Consider:

o ifthe result is precise enough to make a decision

o il a confidence interval were reported. Would your
decision about whether or not to use this intervention
ba the same at the upper confidence limit as at the
lower confidence Jimit?

o  ifap-value is reporied where confidence intervals
are unavallable

10. Were all important cutcomes considered so the
resuits can be applied?

[Yes [ Can't Tell [ Ne

HINT: Consider whether:

o the peopls included in the trail could be different fram
your population in ways that would produce diffarent
results
your lacal setting differs much from that of the trial
you can provide the same treatment in your setting
Consider cutcomes from the point of view of the:
individual
policy maker and professionals
family/carers — wider community

HINT: Consider:

o if, for example, the results are presented as a
Proportion ¢f peeple experiencing an outcome, such Consider whether:
as risks, Or as a measurement, such as mean or any benefit reported outweighs any harm and/or coat.
median differences, or as survival curves and If this information is not reported can it be filled in
hazards from elsewhere?

o how large this siza of result is and how meaningful it policy or practice should change as a result of the
Is evidence contained in this trial

ocooocoo0o0

o

o how you would sum up the bottom-fine result of the
trial in one sentence

© Public Health Resource Unit, England (2006). All rights reserved. No part of this publication may be reproduced, stared in a retrieval system,
or transmitted in any farm or by any means, electronic, mechanical, phalocopying, recerding or otherwise without the prior wrilten permission
of the Public Health Resaurce Unit. If permission is given, then copies must include this statement together with the wards "© Public Health
Resource Unit, England 2006". However, NHS isations may or use the ication for purposes
provided the source Is . © Public Health Resourea Unit, England (2008). All rights reserved.
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Appendix 7.1: Focus Group Questions and Script

A Qualitative Study examining Thuringowa Council Enployee’s perception of how

to promote physical activity within the workplace.

Focus Group Questions
Good morning/ good afternoon and welcome. My n@me.............

And | will be conducting this focus group todayhig'is .......... who will be taking
notes during this session.

Firstly we would like to thank everyone for attemgliand your willingness to
participate.

The purpose of this focus group is to gain a bettelerstanding of your view on
physical activity in the workplace, and the bersefind barriers surrounding it.

Before we start there are a few house keeping talksep in mind

1. This meeting is confidential and no names vwelused when we give feedback
to
your employers.

2. This session will be tape recorded if you agnea feel comfortable with that
and .......... will be taking notes so that we can rettadlinformation easier at a
later date. Taping the focus groups helps us makewe don’t miss anything.

3. To make sure that we can hear what you saypm tiareally helps if you speak
clearly and one at a time.

4. If anyone would like to speak off the recordgsle don’t hesitate to ask, and the
tape recorder will be turned off.

So if everyone is happy we might get started...

1. To get the ball rolling would anybody like to shre their thoughts on
what physical activity means to them?

Prompt: Is being physically active something tisatmportant to you?
Why/why not?
What type of activities do you participate in?
What is good about them? - Why do you do them?

2. Who do you think is responsible to motivate oencourage you to
participate in physical activity?
Prompt: You're self, the workplace, family or fras.
Could you expand on those thought for me?
ie: Why is it ?? responsibility
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3. It has been suggested that the workplace is atsgg that may incorporate
physical activity.
What are your thoughts on/about this?
Prompt: Would setting up physical activity progsamork in your
workplace? — Why/ why not?
Can you see any benefits to PA in the workplace?
Are there any limitations to including PA in twerkplace?

4. If a physical activity promoting program was tobe set up in you
workplace, what type of activities or approachg would you like to see
incorporated?

Prompt: Gym, walking groups or team sport, fléxdvorking times, active
transport (walking/biking) to work
If these activities were set up, do you think would actually
use or participate in them

5. What would give Thuringowa Council employees fuher incentive or
encouragement to participate in workplace physicahctivity activities?

Prompt: What times during the work hours could bedifor physical activity.?
Longer lunchtimes
Seeing mangers taking part
Subsidised gym membership
Departmental sporting challenges
Corporate challenges

6. What might prevent Thuringowa Council employeegparticipating in workplace
physical activity programs?

Prompt: Time, lack of interest, heat, lack of faigs (showers/bike racks etc)

7. Is there anything else relevant to this topiathyou would like to discuss?
Thank-you so much for your participation...

We will be analyzing all the information we gaiveo the coming weeks. Our
recommendations will then be reported back to therCil and they may choose to
implement some of the suggestions in the future.

If you wish to find out anything more relating teetproject, please don’t hesitate in

contacting Thuringowa City Council’s Sport and Retion Officer, and she will pass
on the query to us.
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Appendix 7.2 — Participant Information Sheet

gjcU

RSN PARTICIPANT INFORMATION SHEET

Physical Activity Programs in the Workplace — Emplyee Perceptions.
A Qualitative Study examining Thuringowa Council Enployee’s perception of how|
to promote physical activity within the workplace.

Physical activity is well recognised as an impartask factor for many diseases such as heart siisea
diabetes and cancer. Research shows us that phastivity levels in Australia are decreasing vwhias
important health implications. It is important thee fully understand what sort of approaches oan b
used to assist people in becoming more active.

There is quite a bit of discussion about the pa@érdf workplaces to influence physical activity
behaviour. Worksites are seen as important settiloginfluence physical activity as there is an
opportunity to reach a “captive” group that speadkirge period of time at work. Thuringowa City
Council are keen to find out whether employees #egsical activity as an important issue and if so,
whether they are interested in the Council explprirays to improve physical activity in the workpac
setting. James Cook University will help them explthis.

Participation in this study is voluntary and youlwiot be disadvantaged in any way if you decidat th
you do not want to participate. Participation ilwas you participating in this focus group and a@siag
those questions that you feel comfortable in aniswger You are under no obligation to respond to all
guestions. The information provided by each pemsdhnot be identifiable by name. It is not our
intention to judge you in any way. We just wantkimow in general some information on how you
perceive the relationship between the workplace phgsical activity. The focus group will take
approximately 30 — 40 minutes and with your perioisst will be tape recorded so that we can refer
back to it later as a true interpretation of whaswaid.

We hope that you will be comfortable enough wité ifformation we have given you to take part irs thi
research. However, if you do have any hesitatiofudher questions, please feel free to discussnth
with us in person.

INVESTIGATORS:

Reinhold Muller Sue Devine HS3401 Occupational
Associate Professor Lecturer and Principal Therapy Students (under
School of Public Health and Investigator Supervision of Sue Devine)

Tropical Medicine School of Public Health and

James Cook University Tropical Medicine

Phone: 47 961750 James Cook University

Email: Phone: 47 816110

reinhold.muller@jcu.edu.au Email: sue.devine@jcu.edu.au
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Appendix 7.3 — Participant Informed Consent Form

A CU

EEESINEEE  PARTICIPANT INFORMED CONSENT FORM

Physical Activity Programs in the Workplace — Emplyee Perceptions.
A Qualitative Study examining Thuringowa Council Enployee’s perception of how|
to promote physical activity within the workplace.

INVESTIGATORS:

Reinhold Muller Sue Devine HS3401 Occupational
Associate Professor Lecturer and Principal Therapy Students (under
School of Public Health and Investigator Supervision of Sue Devine
Tropical Medicine School of Public Health and

James Cook University Tropical Medicine

Phone: 47 961750 James Cook University

Email: Phone: 47 816110

reinhold.muller@jcu.edu.au Email: sue.devine@jcu.edu.au

1. I have received an Information Sheet that expld#iespurpose of the study, the possible benefits,

and the possible risks.

2. The nature and purpose of the research projedides explained to me on the information
sheet. | understand it, and agree to take part.

3. | understand that | may not directly benefit fraakihg part in the survey.

4. I understand that, while information gained in theus group may be published | will not be
identified and my personal results will remaincdtyi confidential. However due to the nature of
focus groups we cannot guarantee that that alinmdcion provided by you will be treated
confidentially by other focus group members.

5. | consent to having my name recorded for consethtr@cord of participation purposes only.

6. | consent to having the focus group interview audjed.

7. I understand that | can withdraw from the studs@ stage and that | can refuse to answer any
guestions.

NAME OF SUBJECT:

SIGNED:

WITNESSED:

DATED:
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Appendix 8.1 — Questions from the Long IPAQ used tmmeasure physical activity

W\

% = Y
JCU Queensland 1.%5\'imunmcom

Government

JAMES COOK UNIVERSITY

Engaging local government employees in physical agity in
the workplace — a pedometer study comparing physita
activity between indoor and outdoor employees Physal

Activity Survey

We need your help. The School of Public Health &rapical Medicine at James Cook
University together with the Thuringowa Council @@deensland Health, is conducting
some research that looks at how much physicaligcémployees achieve during their
time at work and in their leisure time.

Your participation is totally voluntary. All infonation given to us will be stored
securely and confidentiality will be maintainedadittimes. To complete this survey you
need to be at least 18 years old.

We would greatly appreciate you completing thisewrto allow us to gain a greater
understanding of this area so that we can usentbemation to consider the relevance

of future workplace based physical activity progsam

Remember:
* We want to know what yothink

» There are no right or wrong answers

If you have any questions please call the projeotdinator, Sue Devine on 47816110

or email Sue asue.devine@jcu.edu.au

This survey will take approximately 20-25 minutesd complete. You can either complete it as soon as
you receive it or take it home and complete it overight, returning it on the following day. Thank
you for your participation in this Project.
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Name: ID Number:

Physical Activity Questions

We are interested in finding out about the kindplofsical activities that people do as part of
their everyday lives. The questions will ask yoouttthe time you spent being physically

active in thdast 7 days Please answer each question even if you do msider yourself to be
an active person. Please think about the actiwbesdo at work, as part of your house and yard
work, to get from place to place, and in your sgane for recreation, exercise or sport.

Think about all thevigorous andmoderate activities that you did in thiast 7 days Vigorous
physical activities refer to activities that talarth physical effort and make you breathe much
harder than normaModerate activities refer to activities that take modernalbgsical effort and
make you breathe somewhat harder than normal.

IPART 1: JOB-RELATED PHYSICAL ACTIVITY

The first section is about your work. This inclughesd jobs, farming, volunteer work, course
work, and any other unpaid work that you did owsidur home. Do not include unpaid work
you might do around your home, like housework, yaodk, general maintenance, and caring
for your family. These are asked in Part 3.

1. During thdast 7 days on how many days did you dgorous physical activities like
heavy lifting, digging, heavy construction, or chiing up stairas part of your work?
Think about only those physical activities that yhd for at least 10 minutes at a time.
days per week
|:| No vigorous job-related physical activity —> Skip to question 3

2. How much time did you usually spend on one of those days doing vigorous
physical activities as part of your work?

hours per day
minutes per day

w

Again, think about only those physical activities that you did for at least
10 minutes at a time. During the last 7 days , on how many days did you do
moderate physical activities like carrying light loads as part of your work ?
Please do not include walking.

days per week

|:| No moderate job-related physical activity — Skip to question 5

4, How much time did you usually spend on one oééhdays doingnoderate physical
activities as part of your work?

hours per day
minutes per day
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5. During the last 7 days , on how many days did you walk for at least 10 minutes
at a time as part of your work ? Please do not count any walking you did to
travel to or from work.

days per week

D No job-related walking — Skip to PART 2: TRANSPORTATION
6. How much time did you usually spend on one of those days walking as part of
your work?

hours per day
minutes per day

PART 2: TRANSPORTATION PHYSICAL ACTIVITY

These questions are about how you traveled frogeglaplace, including to places like work,

stores, movies, and so on.

7. During the last 7 days , on how many days did you travel in a motor vehicle
like a train, bus, car, or tram?

days per week
|:| No traveling in a motor vehicle — Skip to question 9

8. How much time did you usually spend on one okéhdaydraveling in a train, bus,
car, tram, or other kind of motor vehicle?

hours per day
minutes per day

Now think only about theicycling andwalking you might have done to travel to and from
work, to do errands, or to go from place to place.

9. During the last 7 days , on how many days did you bicycle for at least 10 minutes
at a time to go from place to place ?

days per week

I:I No bicycling from place to place — Skip to question 11
10. How much time did you usually spend on onénoké days tbicycle from place to
place?

hours per day
minutes per day

11. During thdast 7 days on how many days did yaualk for at least 10 minutes at a
time to gofrom place to place
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12.

days per week

|:| No walking from place to place =)  Skip to PART 3:
HOUSEWORK, HOUSE
MAINTENANCE, AND
CARING FOR FAMILY

How much time did you usually spend on one oft ~ hose days walking from
place to place?

hours per day

minutes per day

PART 3: HOUSEWORK, HOUSE MAINTENANCE, AND CARING F& FAMILY

This section is about some of the physical acésitiou might have done in tteest 7 daysin

and around your home, like housework, gardeningl werk, general maintenance work, and

caring for your family.

13.

14.

15.

16.

Think about only those physical activities that you did for at least 10 minutes at
a time. During the last 7 days , on how many days did you do vigorous
physical activities like heavy lifting, chopping wood, or digging in the garden or
yard ?

days per week
I:I No vigorous activity in garden or yard — Skip to question 15
How much time did you usually spend on one of those days doing vigorous

physical activities in the garden or yard?

hours per day
minutes per day

Again, think about only those physical activities that you did for at least 10
minutes at a time. During the last 7 days , on how many days did you do
moderate activities like carrying light loads, sweeping, washing windows, and
raking in the garden or yard ?

days per week
I:I No moderate activity in garden or yard — Skip to question 17

How much time did you usually spend on one of those days doing moderate
physical activities in the garden or yard?

hours per day
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minutes per day

17. Once again, think about only those physical activities that you did for at least 10
minutes at a time. During the last 7 days , on how many days did you do
moderate activities like carrying light loads, washing windows, scrubbing floors
and sweeping inside your home ?

days per week

|:| No moderate activity inside home == Skip to PART 4:
RECREATION, SPORT
AND LEISURE-TIME
PHYSICAL ACTIVITY

18. How much time did you usually spend on one of those days doing moderate
physical activities inside your home?

hours per day
minutes per day

PART 4: RECREATION, SPORT, AND LEISURE-TIME PHYSICA L ACTIVITY

This section is about all the physical activities that you did in the last 7 days solely for
recreation, sport, exercise or leisure. Please do not include any activities you have
already mentioned.

19. Not counting any walking you have already mentioned, during the last 7 days ,
on how many days did you walk for at least 10 minutes at a time in your
leisure time ?

days per week
I:I No walking in leisure time < Skip to question 21

20. How much time did you usually spend on one of those days walking in your
leisure time?

hours per day
minutes per day

21. Think about only those physical activities that you did for at least 10 minutes at
a time. During the last 7 days , on how many days did you do vigorous
physical activities like aerobics, running, fast bicycling, or fast swimming in
your leisure time ?

days per week

#

|:| No vigorous activity in leisure time Skip to question 23

22. How much time did you usually spend on one of those days doing vigorous
physical activities in your leisure time?

hours per day
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minutes per day

23. Again, think about only those physical activities that you did for at least 10
minutes at a time. During the last 7 days , on how many days did you do
moderate physical activities like bicycling at a regular pace, swimming at a
regular pace, and doubles tennis in your leisure time ?

days per week

|:| No moderate activity in leisure time =P Skip to PART 5: TIME
SPENT SITTING

24. How much time did you usually spend on one of those days doing moderate
physical activities in your leisure time?
hours per day
minutes per day

PART 5: TIME SPENT SITTING

The last questions are about the time you spend sitting while at work, at home, while doing
course work and during leisure time. This may include time spent sitting at a desk,
visiting friends, reading or sitting or lying down to watch television. Do not include any
time spent sitting in a motor vehicle that you have already told me about.

25. During the last 7 days , how much time did you usually spend sitting on a
weekday ?

hours per day
minutes per day

26. During the last 7 days , how much time did you usually spend sitting on a
weekend day ?

hours per day

minutes per day
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Appendix 8.2 — Information Sheet

MUSSEENE PARTICIPANT INFORMATION SHEET

Engaging local government employees in physical aety in the workplace — a pedometer study comparig
physical activity between indoor and outdoor emploges

Physical inactivity is well recognised as an impattrisk factor for many diseases such as heagtsles type two
diabetes and some cancers. Research shows ushffsatgb activity levels in Australia are decreaswigich has

important health implications. The workplace i® @rea where physical activity can be encouraged.kiéw that
physical activity can occur at varying degrees hwithin and outside of work hours and we are inteed finding

out more about how much physical activity is donengpor and outdoor employees both while they amosk and

in their leisure time.

With the support of Thuringowa City Council and Trepical Population Health Unit (Queensland Healtm, t
School of Public Health and Tropical Medicine (Jai@esk University) would like to invite you to parpate in a
study in which we will assess your physical activitydls during and outside of work hours.

Participation involves you completing a surveyte beginning and end of a normal working week and ingar
pedometer so that we can measure how many stepak@each day over a 7 day period while you are &t e
in your leisure time. A pedometer is a small mdtoral tool that you clip onto your waist band orcket and it is
used to count the number of steps you take eachPdaipmeters can be used by individuals to mopltgsical
activity levels and to set goals.

Participation is voluntary and it is alright if yalecide that you do not want to participate. THerimation provided
by each person will not be identifiable by nameliuan identification number that we will assignislihot our
intention to judge you in any way.

The findings of this study will assist us to undanst the differences between indoor and outdoor eraptoin terms
of achieving sufficient levels of physical activispnd in what part of the day this is achieved.

Findings will be used to consider the relevanctitfre workplace based physical activity programs.

If you would like to take part we ask you to filltoa survey as best you can at the beginning andfadne week
period. The survey is totally anonymous and albrimation is confidential. While we are interestiedyour

responses we do not need to know your name. Therecawrong answers to our questions. The survéytaide

approximately twenty minutes to complete. You wikkn be given a pedometer to wear for seven daysdogd

book to record the number of steps that you takb day during your work time and leisure time.

If you do have any hesitation or further questigrisase contact Sue Devine or Petra Buttner onuhgbers below.
The Ethics Administrator, Tina Langford whose contietails are also below, can also be contacted dlyawi have
any complaints or enquiries about how this studyoisducted.

INVESTIGATORS

Sue Devine Petra Buttner

Lecturer and Principle Investigator ~ Senior Lecturer

School of Public Health and TropicalSchool of Public Health and Tropical

Medicine Medicine

James Cook University James Cook University

Phone: 47 816110 Phone: 47 961750

Email: sue.devine@jcu.edu.au Email: petra.buttner@jcu.edu.au

The ethics administrator can also be contactedldhmu have any complaints or further enquiriesarding the
study.

Tina Langford (Ethics Administrator)

Research Office, James Cook University

Phone: 47814342; Fax: 07 47815521: Entaila.langford@jcu.edu.au
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Appendix 8.3 — Consent Form

gjcU

REEEIE INFORMED CONSENT FORM

PRINCIPAL Sue Devine
INVESTIGATOR
PROJECT TITLE: Engaging local government employees in physicaviacin the

workplace — a pedometer study comparing physidalipcbetween
indoor and outdoor employees

SCHOOL School of Public Health and Tropical Medicine

CONTACT DETAILS Sue Devine, School of Public Health and TropicabiMme, James
Cook University
Phone: 47816110

You are invited to participate in a study in whigh will assess your physical activity levels during

and outside of work hours. This will involve yoorgpleting a survey at the beginning and end of a
normal working week and wearing a pedometer sowleatan measure how many steps you take each
day over a 7 day period while you are at work ahdsinot at work.

The findings of this study will assist us to undansl the differences between indoor and outdoor
employees in terms of achieving sufficient levdlploysical activity and in what part of the daystis
achieved.

Findings will be used to consider the relevanciitifre workplace based physical activity programs.
Confidentiality will be guaranteed at all times

The aims of this study have been clearly explatoesie and | understand what is wanted of me. |
know that taking part in this study is voluntaryddnam aware that | can stop taking part in it at
any time and may refuse to answer any questions.

I understand that any information | give will bepkatrictly confidential and that no names will be
used to identify me with this study without my amyal.

| understand that no personal information will baikable to Thuringowa City Council at any time.

Name: (printed)

Signature: Date:
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Appendix 8.4 — Pedometer Log Sheet
4\

JCU Queensland 1.%51{TH u?com

Government

JAMES COOK UNIVERSITY

PEDOMETER LOG BOOK

NAME (optional):

ID NUMBER:

WORK POSITION:

You are to record how many steps you are walkirody €y on this sheet.
Measuring your step count

Get started using your pedometer with the followeneasy steps.

1. Put your pedometer on first thing in the mornirtgsfiould be always on zero to
start with).

2. Clip it to your belt/pants/skirt just above youplfin line with your knee).

3. When you arrive at work write down your step coomtthe sheet below and
reset your pedometer back to zero.

4. At the end of the working day write down your stent on the sheet below
and reset your pedometer back to zero.

5. Before going to bed write down your step countlmtheet below and reset
your pedometer back to zero.

6. Take the pedometer off last thing at night, jusbbegoing to bed.

Repeat the same process every day for seven days.
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Day Date Working | Step count: Waking to Step count: Commencement Step count: End of work
Day commencement of work of work — end of work until bedtime

Wednesday | 16.08.06 Yes/No

Thursday 17.08.06, Yes/No

Friday 18.08.06| Yes/No

Saturday 19.08.06| Yes/No

Sunday 20.08.06 Yes/No

Monday 21.08.06, Yes/No

Tuesday 22.08.06 Yes/No
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Appendix 8.5: Ethical Approval Notice for pedometerstudy comparing physical
activity between indoor and outdoor workers

BJCU

Juivits Coox Unvermry

JAMES COOK UNIVERSITY
Townsville Qld 4811 Australia

Tina Langford, Ethics Administrator, Research Office. Ph: 07 4781 4342; Fax: 07 4781 5521

ETHICS REVIEW COMMITTEE
: B : ' Human:Ethics Committee - s e
APPROVAL FOR RESEARCH OR TEACHING INVOLVING HUMAN SUBJECTS

PRINCIPAL INVESTIGATOR Sue Devine

Dr Petra Buttner (Public Health, Tropical Medicine & Rehabilitation
Sciences) & Kerry Mummery (Central Queensland University )

CO-INVESTIGATORS

SCHOOL Public Health, Tropical Medicine & Rehabilitation Sciences
Engaging local government employees in physical activity in the
PROJECT TITLE workplace - a pedometer study comparing physical activity between

indoor and outdoor workars
APPROVAL EXPIRY
DATE 16 Jun 2008 DATE 1 Sep 2006 CATEGORY 1
This project has been allocated Ethics Approval Number H 2331

with the following conditions:

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 uniess prior approval has been sought
from the Human Ethics Committee,

3. The Principal Investigator must advise 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 oceur; 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
compliance with approvals granted and any unexpected events or serious adverse effects that
may have occurred during the study.

NAME OF RESPONSIBLE MONITOR

Leggat, A/Prof Peter

EMAIL ADDRESS: peter.leggat@jcu.edu.au
ASSESSED AT MEETING Date: 29 Mar 2006
APPROVED Date: 16 Jun 2006

s

Associate Professor Peter Leggat
Chalr, Human Ethics Committee

Tina Langford
Ethies Officer
Research Office
Tina.Langford@jcu.edu.au

Date: 21 June 2006

WResearch-server\RS\Ethics_Temp ApprovalFormH doc
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Appendix 9.1: Participant Information Sheet

1 |CU

TAMES COOK LUNIVERSITY

PARTICIPANT INFORMATION SHEET

Engaging local government employees in physical @ty in the workplace —
Evaluation of the Thuringowa City Council 10,000 S¢ps Workplace Challenge

With the support of Thuringowa City Council and fh@pical Population Health Unit (Queensland
Health), the School of Public Health and Tropicaditine (James Cook University) would like to imvit
you to participate in a study in which we will assé¢he long term impact of the 10,000 Steps Wodla
Challenge on employee physical activity. The 10,8€eps Workforce Challenge provides an
opportunity for employees and employers to taketpessteps towards better health.

The primary goal of the 10,000 Steps Workforce @&mngje is to:

1) Increase individual’s physical activity awaresies

2) Increase the overall physical activity levelsosug the workplace, and

3) Create awareness of the coincidental healthfitetigat can occur in the activities of daily lig,
including work.

Participation will involve you wearing a pedomeserthat we can measure how many steps you take each
day over a 7 day period before the Workplace Chgie A pedometer is a small motivational tool that

you clip onto your waist band or pocket and itsedito count the number of steps you take each day.
Pedometers can be used by individuals to monitgsipal activity levels and to set goals. During th
Workplace Challenge you will wear a pedometer ety and record your daily step counts. Three and
six months after the Challenge you will again bieedsto complete a survey and wear a pedometer for a
week.

Participation is voluntary and it is alright if yalecide that you do not want to participate. The
information provided by each person will not beritigable by name but by an identification numbleatt
we will assign. It is not our intention to judgewin any way.

The findings of this study will assist us to undansl how effective programs such as the 10,000sStep
Workplace Challenge are in achieving long term geato physical activity patterns.

If you would like to take part you will then be giva pedometer to wear for seven days and a ldgtiooo
record the number of steps that you take each dagglyour work time and leisure time.

If you do have any hesitation or further questiguiease contact Sue Devine or Petra Buttner on the
numbers below. The Ethics Administrator, Tina Lfang whose contact details are also below, can also
be contacted should you have any complaints origag@bout how this study is conducted.

INVESTIGATORS

The ethics administrator can also pe
contacted should you have any

dcomplaints or further enquiries

Petra Buttner
Principle Senior Lecturer
School of Public Health an

Sue Devine
Lecturer
Investigator

and

School of Public Health an
Tropical Medicine

James Cook University
Phone: 47 816110

Email: sue.devine@jcu.edu.al

dTropical Medicine
James Cook University
Phone: 47 961750
Email: petra.buttner@jcu.edu.d

regarding the study.
Tina Langford,Ethics,
Administrator, Research Office,

wames Cook University

Phone: 47814342
Email:
tina.langford@jcu.edu.au
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Appendix 9.2: Informed Consent Form

A CU

REEEIE INFORMED CONSENT FORM

PRINCIPAL INVESTIGATOR | Sue Devine

PROJECT TITLE: Engaging local government employees in physicaviagin the
workplace- Evaluation of the Thuringowa City Council 10,08teps
Workplace Challenge

SCHOOL School of Public Health and Tropical Medicine

CONTACT DETAILS Sue Devine, School of Public Health and TropicatMme, Jame:
Cook University
Phone: 47816110

You are invited to participate in a study in whigh will assess the impact of the 10,000 Steps Wackp
Challenge. This will involve you completing a seyat the beginning and end of a normal workingkvee
and wearing a pedometer so that we can measurenaow steps you take each day over a 7 day peripd
before the Workplace Challenge. During the Workpl&hallenge you will wear a pedometer every day
and record your daily step counts. 3 and 6 moattes the Challenge you will again be asked to deiep
a survey and wear a pedometer for a week.

The findings of this study will assist us to undansl how effective Workplace Challenges are instisgj
employees to make long term changes to their palaitivity patterns.

Findings will be used to consider the relevanctutfre workplace based physical activity programs.
Confidentiality will be guaranteed at all times

The aims of this study have been clearly explatoeghe and | understand what is wanted of me. | kttew
taking part in this study is voluntary and | am asvéhat | can stop taking part in it at any timel anay

refuse to answer any questions.

I understand that any information | give will bepkestrictly confidential and that no names will bbged to
identify me with this study without my approval.

I understand that no personal information will baitable to Thuringowa City Council at any time.

Name: (printed)

Signature: Date:
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Appendix 9.3: Personal Step Log

@S"C’O

My Personal Step Log

Name:

Team Name:

MON |TUES |WED |THURS | FRI

SAT

SUN

Total
Steps

WEEK

Steps

Please return your step log to your team captagnyeMonday morning
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Appendix 9.4: Ethical Approval Notice for the Evaluation of the Thuringowa City
Council 10,000 Steps Workplace Challenge

gjcu

Jamis Coox Unavixsiy

JAMES COOK UNIVERSITY

Townsville Qld 4811 Australia

Tina Langford, Ethics Administrator, Research Office. Ph' 07 4781 4342, Fax: 07 4781 5521

ETHICS REVIEW COMMITTEE
Human Ethics Committee
APPROVAL FOR RESEARCH OR TEACHING INVOLVING HUMAN SUBJECTS

PRINCIPAL INVESTIGATOR Sue Devine

CO- INVESTIGATORS

Dr Petra Buttner (Public Bealth, Tropical Medicine & Rehabilitation
Sciences) & Kery Mummery (Central Queensland University }

SCHOOL Public Health, Tropical Medicine & Rehabilitation Sciences
Evaluation of the Thuringowa City Council 10,000 steps workplace

PROJECT TITLE challenge

APPROVAL EXPIRY

DATE 16 Jun 2006 DATE 1 Sep 2006 CATEGORY 1

This project has been allocated Ethics Approval Number
with the following conditions:

1.

Ali subsequent records and comrespondence relating to this project must refer to this number.

H 2330

Associate Professor Peter Leggat
Chair, Human Ethics Committee
Tina Langford

S:'::sa.—ch Office Date: 21 June 2006

Tina.Langford@jcu.edu.au

|

2. That there is NO departure from the approved protocols unless prior approval has been sought !
from the Human Ethics Committee. i

3. The Principal Investigator must advise 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; I

- if serious or adverse effects on participants occur; and if any R !

+ unforeseen events occur that might affect continued ethical acceptability of the project. i

I

4. In compliance with the National Health and Medical Research Council (NHMRC) “Nafional
Staternent 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 !
compliance with approvals granted and any unexpected events or serious adverse effects that |
may have occurred during the study. i

i

NAME OF RESPONSIBLE MONITOR Leggat, A/Prof Peter .
EMAIL ADDRESS: peter.leggat@jcu.edu.au !
ASSESSED AT MEETING Date: 29 Mar 2006 |
APPROVED Date: 16 Jun 2006 |
7 H

5 |
'/-/»'-.H- e i

P /,}/ P i
i |

|

|

Research-server RS Ethics_Templates Appro alFormHuman.doc
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