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Abstract
Issue addressed: Social-ecological models of health behaviour acknowledge environmental influences, but research examining
how the environment shapes physical activity in rural settings is limited. This study aimed to explore the environmental factors
that act as barriers or facilitators to physical activity participation among rural adults.
Methods: Forty-nine adults from three regions of rural Tasmania, Australia, participated in semi-structured interviews that
explored features of the environment that supported or hindered physical activity. Interviews were digitally recorded, transcribed
verbatim and analysed thematically.
Results: Four key themes emerged: functionality, diversity, spaces and places for all and realistic expectations. ‘Functionality’
included connectivity with other destinations, distance, safety, continuity, supporting infrastructure and surfacing. While there
was limited ‘diversity’ of structured activities and recreational facilities, the importance of easy and convenient access to a natural
environment that accommodated physical activity was highlighted. ‘Spaces and places for all’ highlighted the importance of
shared-use areas, particularly those that were family- and dog-friendly. Despite desires for more physical activity opportunities,
many participants had ‘realistic expectations’ of what was feasible in rural settings.
Conclusions: Functionality, diversity, spaces and places for all and realistic expectations were identified as considerations
important for physical activity among rural adults. Further research using quantitative approaches in larger samples is needed to
confirm these findings.

So what? Urban-centric views of environmental influences on physical activity are unlikely to be entirely appropriate for rural
areas. Evidence-based recommendations are provided for creating new or modifying existing infrastructure to support active
living in rural settings.
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Introduction

The health and economic benefits of physical activity are now well
accepted1–4 but less than 50% of adults in Australia and many other
developed nations are active at recommended levels.5,6 The
proportion of adults not meeting physical activity guidelines is even
higher among those living in rural areas.7–13 In order to develop
appropriate public health strategies to increase physical activity, it
is crucial to understand the factors that influence this behaviour.
Social-ecological models highlight the roles of individual, social and
environmental factors that may influence behaviour.14,15

Features of the urban environment known to promote physical
activity include access to facilities and destinations, high residential

density, land use, walkability scores, safety, exercise equipment
and footpaths/sidewalks.16 Although differences in environmental
attributes related to physical activity (playgrounds, gyms, swimming
pools, public open space) have been previously reported on in
urban and rural Australia,17 little remains known about the role of
the environment in supporting or hindering physical activity in
rural settings.18 A 2010 review identified 20 mostly cross-sectional
(n= 19), mostly North American (n= 19) and mostly quantitative
(n= 16) studies that concluded that some of the built environment
correlates of physical activity differed between urban and rural
populations.19 Qualitative studies, which are highly appropriate in
the early stages of investigation of such issues, have identified
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accessibility, destinations and sidewalks,20 physical activity
equipment in the home21 and, for senior citizens, a lack of indoor
physical activity opportunities22 as potentially important influences
on physical activity in rural settings.

The purpose of this study was to explore the environmental
factors that may act as barriers or facilitators to physical activity
participation among adults in rural settings.

Methods

This was a qualitative study conducted in 2011 to identify features
of the rural environment that impact on rural adults’ physical activity
participation. Ethics approval was granted by the Tasmania Social
Sciences Human Research Ethics Committee, and the study followed
the Consolidated criteria for reporting qualitative research (COREQ)
guidelines.23 We report the findings on the salience of six commonly
reported urban physical activity environment constructs (manuscript
under review).

Participants
The Australian Standard Geographical Classification (ASGC)
Remoteness Structure, which classifies geographical areas based
on characteristics of remoteness,24 was used to classify all postcodes
in the state of Tasmania, Australia. Three rural areas (two ASGC-
defined as Outer Regional, one as Remote) were purposefully
selected to represent diversity in the locality (northern, central
and southern Tasmania), local environment (e.g. a coastal area, the
central highlands and lakes district plateau and a forest/waterway
area) and local industry (e.g. vegetable production, mixed
agriculture and tourism,and mixed forestry and fruit growing).
Characteristics of these areas are summarised in Table 1.

Purposive sampling was used to recruit 34 women and 15 men
(18–55 years) from these areas for semi-structured interviews.
Study resourcing resulted in unequal numbers of women and
men (more funding was available for interviews with women).
The recruitment strategies employed included local newspaper
advertisements, local radio, posters in key community locations
(libraries, community houses, neighbourhood centres) and
notifying key community contacts. Participants referring other

eligible members of their community introduced an element of
snowball sampling.

Data collection
Prior to the semi–structured interviews, participants completed a
questionnaire to provide a demographic profile. Characteristics of
the sample are detailed in Table 2. From the reported height and
weight measures, body mass index (BMI; kg/m2) was calculated
and weight status classified using standard definitions of
overweight (BMI 25� <30 kg/m2) and obesity (BMI�30 kg/m2).

The interviews were carried out by a research officer (n= 45) and
one of the authors (VC; n= 4). Both interviewers followed the
same semi-structured interview schedule, which explored physical
activity and features of the rural physical environment. Specifically,
participants were asked open-ended questions about physical
activity (the intensity, duration and frequency of physical activity in
the past two weeks at work, to get from place to place, around the
house/yard and during leisure/discretionary/spare time) which was
deliberately defined broadly as ‘any activity that lasts for at least
10min and causes your body to work harder than normal – so your
heart rate might go up, youmight breathe a little heavier like huffing
and puffing, and you might ‘warm up’ a bit’; definitions of
neighbourhood and community; ease or difficulty of being active
in the local area; relevance and understanding of urban physical
activity environment constructs (functional characteristics, road
and personal safety, destinations, aesthetics, availability and
accessibility); whether these constructs impacted on their physical
activity; environmental factors or features that would help the
participant be more active if they wanted to be and any other
aspects of their environment that may impact on physical activity.

Data analysis
Interviews were digitally recorded, transcribed verbatim and
imported into NVivo software (QSR NVivo 8), which was used to
support data coding and organisation of emergent themes. Data
were analysed thematically by one analyst (KS), with constant and
frequent discussion and refinement of themes with a second author
(VC); a third independent person also contributed to the further
refinement of themes. Coding and continuous cross-comparison

Table 1. Characteristics of the study areas

Characteristic Area 1 Area 2 Area 3

Location North Central South
Region type Coastal Central highlands/ lakes district Forest/channel
Industry Vegetable production Mixed agriculture and tourism Forestry/apple and fruit growing
Remoteness areaA Outer regional Outer regional Remote
PopulationA 10 323 991 1584
Area (sq. km) 131.8 336.3 3578.3
Population/sq. km 78.3 2.9 0.4
IRSADA,B 914.4 865.8 885.9
N participants (male/female) 25 (10/15) 14 (4/10) 11 (2/9)

ABased on Australian Bureau of Statistics data from the 2006 Population Census.
BIndex of Relative Socioeconomic Advantage and Disadvantage (IRSAD), where 1000 represents the national average.
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was used to identify relevant recurrent patterns and to establish
significant themes.

Results

Functionality of walking and cycling networks
A central theme to emerge was the notion of functionality.
Participants described features of walking and cycling networks that
positively influenced their physical activity. Irrespective of participant
area or sex, this was described by the majority (n= 47: 94%) as an
important aspect of the usability of these networks. Key aspects were
connectivity with other destinations, flat terrain, distance and safety.
For example:

It’s a great ride. And you can pop your thermos in your bike
basket and somemorning tea and ride out there, tie your bike
up and sit by the beach. And then ride back . . . it’s brilliant.
(Female, 50 years, North)

We’ve got a Platypus Walk and there’s good footpaths. Ah,
there’s a BBQ area in there and it’s used fairly heavily . . .
there’s actually a good walking track . . . halfway through
[Town] and at [Town]. And it’s done on Crown land around
[Town] . . . It’s only a kilometre but people use it. And it’s nice.
(Male, 59 years, South)

Interruptions to the continuity, lack of pathways and/or other
infrastructure and surfacing were considered barriers to physical
activity by several participants (n= 26; 52%) for a range of reasons:

They are a little bit scary becauseof rivers or bridgesgoingover
the geographical features. The bridges themselves actually
narrow the roads, so you are then forced back into the traffic
. . . Cycling to [Town] a couple of weeks ago . . . I got to the
bridge . . . then all of a sudden there is basically no bit on the
side of the road. You’re on the road. And I nearly got cleaned
up by a bus going across the bridge. (Male, 50 years, North)

It is about crossing roads . . . There is one place where you
cross at the roundabout – there’s not even any footpaths
there. There’s cars coming in all different directions and
somehow you’ve got to get across. And it’s interesting
because the footpath just stops right bang where the
roundabout is, where most of the traffic is. (Male, 56 years,
Central)

Also mentioned by some rural residents, particularly females
(n= 18 of 21 comments), was street lighting, or a lack of, which was
considered a modifiable aspect of the environment that might help
support more regular activity. For example:

Street lighting is an issue. Just about every street that I’ve
walked down in the evening, the lighting is almost always on
the other side of the street to the footpath. (Female, 41 years,
North)

Diversity of opportunities to be active
The second theme to emerge was the diversity (or lack) of
opportunities to be active. While for many rural residents the
variety of opportunities was limited, one positive aspect that
participants (n= 30; 60%) mentioned was the diversity of physical
activity options available in natural settings. For example:

Just across the river from us there’s the big [Name] mountain
range. There’s walking tracks all through there. There’s also
mountain bike tracks. People can go on tracks to find fishing
spots, lots of horse riding. (Male, 56 years, North)

And where I live in [Town] is only 250 metres from the river.
So I kayak – I can just drag it down there and hop on, and off
I go, and explore . . . On a weekend, I’ll either go kayaking,
or more cycling, walking . . . And the beach – you can walk a
couple of kilometres on a stretch of beach here. (Female,
51 years, North).

While most participants were able to list at least one place to be
active in their region, the lack of variety was an important barrier to
physical activity. Several suggestions were made for structured or
organised activities that would help facilitate participation:

If there was a walking group of like-minded souls that I
thought I could engage with, that was at an appropriate time
of the day or something, maybe yeah. (Female, 51 years,
Central)

Zumba’s really popular these days. If someone did a class
every Wednesday night at [Town] at the hall, then I would go.
And I think a lot of other people would too. But we don’t have
that at all. (Female, 43 years, Central)

But I think, you know, if they had badminton or if they had
Tai Chi or if they had aerobics or something . . . I think that

Table 2. Demographic characteristics of study participants, by sex

Characteristic Women (n=34) Men (n=15)

Age, mean (min., max.) 43 (26, 55) 47 (34, 59)
Born in Australia, n (%) 29 (85) 13A (93)
Education, n (%)
Low (year 12 or less) 5 (15) 1 (7)
Medium (trade/ apprenticeship/

certificate/diploma)
11 (32) 6 (40)

High (university) 18 (53) 8 (53)
Employment status, n (%)
Full-time work 12 (35) 14 (93)
Part-time work 12 (35) 0 (0)
Not in the labour force 10 (30) 1 (7)

Marital status, n (%)
Live with partner 30 (88) 12 (80)
Do not live with partner 4 (12) 2 (14)

Children in household, n (%)
None 21 (62) 9 (60)
One or more 13 (38) 6 (40)

Children in household
age (years), min, max

0.6, 26 1.5, 22

Access to motor vehicle, n (%) 34 (100) 15 (100)
Has injury/illness/disability

preventing activity, n (%)
1 (3) 1 (6)

Height (cm), mean (min., max.) 169 (153, 184) 181 (162, 196)
Weight (kg), mean (min., max.) 67 (52, 96) 91 (69, 123)
Body mass index�25 kg/m2, n (%) 10 (33)B 10 (67)

AData missing for 1 participant (denominator = 14).
BFour female participants declined to provide height and/or weight data
(denominator = 30).
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would really make it easier for me to access and more likely
to . . . So in an ideal world, if you have a good-sized hall or
something and somebody that’s taken the initiative or
funded to provide a couple of different [classes] . . . I think
that would have the dual effect of increasing physical activity
but also connections amongst people. (Female, 35 years,
North)

Some participants (n= 16; 13 female) from each region indicated
that a greater diversity of sporting or recreational infrastructure
would assist them to be more active:

If we had a tennis court we might be able to hire that . . .
(Female, 46 years, South)

If there was a netball court down the road . . . then I would
probably play netball one night a week and if there was a
tennis club or just people doing social tennis on a Monday
night, I would block that out in my diary . . . (Female, 42 years,
Central)

Places and spaces for all
Many participants highlighted the importance of shared-used areas,
indicating that their environment was accessible for both families
(n= 23; 46%) and dog owners (n= 18; 36%), which encouraged
physical activity:

[Name] Park is great for families. So families get down there,
have BBQs, play sport and run. Ah, there are a number
of different ovals down there. And there’s that water track
that goes beside the river. (Male, 56 years, Central)

I think if that policy wasn’t in place and they said no, there is
no dog walking on beaches, I think you would certainly cut
back a lot of the people that do access a lot of the walking
facilities because it’s a dog-friendly town. (Male, 52 years,
North)

A small number of participants also raised equity concerns related
to accessibility of opportunities to be active for people who are
mobility-impaired or people with young children:

Some of our older-style footpaths are a bit sudden – they
don’t have that sort of easability [sic] to get anything
wheeled on or off. You know, scooters, wheelchairs or
whatever . . . (Male, 47 years, North)

One thing that I hadn’t really thought about until I had a
diabetic ononeof thewalkinggroups–heactually had to stop
because a lot of it was on gravel roads, and it hurt his feet too
much. He didn’t have good feet anyway because of his
diabetes, and he just found it too hard. (Female, 50 years,
Central)

Realistic expectations
The notion of realistic expectations – the acceptance of
environmental limitations to maintaining a physically active lifestyle
as part of rural life – emerged as a common theme:

We choose to live in [a] spread-out area. So I guess the bottom
line is to get the quality of life that we want, we’ve got to give
up certain things. (Male, 59 years, South)

Like the roads that are a bit narrow and the bridge that sort of
really hasn’t got a walkway. But then again, it’s only our family
and one other bloke that lives on this side of the river. So
they’re not going to spend $40 000 on a walkway for us.
(Male, 35 years, Central)

Sometimes we are a little bit limited with some of our services
. . .My father drummed intome a bit that . . . you can’t have a
view without some wind. And the same is, you know, it’s
lovely to have our quieter lifestyle, but you can’t have that
whilst being surrounded by services and activities. So there’s
that trade-off. (Male, 47 years, North)

Rather than accepting a lack of infrastructure as a barrier to physical
activity, some participants had adopted pragmatic solutions to
overcome these limitations. For example:

You can’t really walk or cycle on the [Name] Highwaywith the
log trucks and everything. That’s one limiting factor. There’d
be no way you could fit a cycleway on it anyway. So that’s
why, if I was going to go for a ride, I’d throw the bike in the
ute and go down to [Town] or somewhere a bit flatter.
(Male, 53 years, Central)

Well obviously because [Town] hasn’t got the infrastructure
we’re never going to get footpaths, so [you can’t] get up and
just go for a walk . . . I would get in the car and you’d have the
bike in the car, or you’d have your running shoes and you’d
drive somewhere, and then you’d go for a run. (Female,
52 years, South)

Discussion

This study aimed to explore the environmental factors that act as
barriers or facilitators to physical activity participation among rural
adults. Four key themes – functionality, diversity, spaces and places
for all, and realistic expectations – emerged from the data. These
themes provide insights into environmental factors that could be
targeted to support rural adults to engage in more physical activity.
While some of these themes are similar to those observed in the
urban literature, some appear uniquely rural.

The theme of functionality of walk and cycle ways is a similar
construct to that observed in the urban literature. For example,
Pikora et al.25 discussed the functional aspects of the environment
as one of four key environmental determinants of walking and
cycling; of the 20 functional factors outlined in their framework,
six were mentioned by participants in this study: direct routes,
gradients, other access points, path continuity, path maintenance
and path surface. Interestingly, many of the functionality issues
raised by participants in this study came from those living in the
Central region. This may be due to the lack of a central focal point
in these areas – in contrast, the northern region has a substantial
coastline and the southern region has waterfront with a large and
nearby waterway, both of which provide a focus and an amenable
route for cycling and walking networks.

The diversity of sporting and recreational opportunities was
considered limited; a notion that is consistent with prior studies.19
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Their availability may be limited by a lack of facilities or qualified
personnel. Further work should be undertaken to explore the
feasibility of setting up additional group training programs in these
areas. On the contrary, the perceived ease of access to physical
activity opportunities in the natural environment appears to be
uniquely rural. For example, numerous participants mentioned ease
of access to places for bushwalking, mountain biking and horse-
riding activities; and to rivers, lakes and beaches for aquatic
activities. While some of these opportunities may be available
for urban-dwellers, it appeared that the diversity and convenience
of opportunities was a central enabler of physical activity for these
rural adults. This finding suggests that supporting opportunities
that exist in the natural environment may be a low-cost strategy
for promoting physical activity among rural adults.

The spaces-and-places-for-all theme highlighted the importance
of consideration of the shared-usage spaces in the community, in
particular, that opportunities are family-friendly and dog-friendly.
Higher dog ownership in rural areas26 suggests that the provision
of areas that allow dog-walking may be important. Accessibility
issues, as noted previously in rural adults,20 were also of concern
to participants. These findings highlight the important role of local
government policies that promote more, rather than less, access
to shared-use spaces.

The participants in this study acknowledged many environmental
barriers tophysical activity andhighlightednumerous improvements
that could be made in their local area to promote physical activity
participation. However, there was a general acknowledgement
that some of these improvements were likely to be unrealistic.
Participants talked about the trade-off between the positive
aspects of a rural lifestyle and the limited access to physical activity
opportunities and supporting infrastructure. This point is
undocumented in the urban literature.

These findings support some, but not all, of the seven planning
considerations detailed in the Heart Foundation’s urban-focused
Healthy by Design guidelines.27 Our findings do not directly support
two of the planning considerations (‘streets’, ‘public transport’);

two were directly supported (‘walking and cycling routes’,
‘supporting infrastructure’); and three had relevant constructs that
may require some tailoring for rural settings (‘local destinations’,
‘open space’, ‘fostering community spirit’). For example, thewalking
and cycling routes planning consideration promotes (among other
things) making connections, creating stimulating and attractive
routes, creating safe and functional routes and maximising
accessibility of walking and cycling routes for all. The supporting
infrastructure consideration includes providing seating for people
with restricted mobility, lighting to routes and spaces used at night
to increase safety and facilities that encourage and support cycling
and walking. Many of these issues were raised by participants in the
current study, highlighting their relevance. The local destinations
planning consideration, while relevant at a broader level, focuses
mostly on destinations of more salience to urban settings (e.g. food
stores, newsagents, chemists, schools and cafes), which were not
commonly mentioned in this study. Similarly, the concept of open
spaces was relevant at a broad level (e.g. connecting people with the
natural environment), but some specific planning considerations
(e.g. providing open spaces within safe and comfortable walking
and cycling distance)may not be of direct relevance andmay require
tailoring for rural communities.

Some of the limitations of this study include the restriction to one
state (Tasmania) of Australia, although three diverse regions were
sampled, including one region with a similar population density to
rural areas of Europe28 and theUnited States of America;29 a relatively
small sample (n= 49) of volunteers who may not be representative
of the general rural population, particularly in regards to the
generally higher levels of education observed in this study (median
age, proportion Australian-born, and proportion of men classified
as overweight or obese was similar to the general Australian rural
population); the possibility that participants who were more active
had greater exposure to the environment and hence greater
awareness of facilities and infrastructure; and the lack of standardised
measurement of physical activity levels.

Despite these limitations, there are few qualitative studies that seek
to understand environmental influences on the physical activity of

Box 1. Recommendations for policy and practice

Theme 1: Ensure functionality of walking and cycling infrastructure to support physical activity
* Design cycle ways and walking tracks that meet the needs of all users by ensuring they are continuous, connected, accessible and well maintained
* Consider retrofitting infrastructure such as cycle ways and footpaths when replacing or upgrading roadways and bridges
* Position street lighting near footpaths and explore the use of solar power to illuminate cycle ways and walking tracks.

Theme 2: Value and promote diversity of opportunities to be active
* Promote activities that take advantage of the natural environmental features that exist in rural areas
* Promote and resource structured and organised activities (such as walking groups or dance classes) through the use of existing programs and facilities
* Explore strategies to increase and maximise usage of existing sporting and recreational facilities.

Theme 3: Ensure places and spaces for all
* Ensure shared-use and the promotion of family- and dog-friendly aspects when creating new or modifying existing spaces and places for active

recreation
* Ensure equitable access to cycle ways, walking tracks and footpaths for those with limited mobility.
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rural adults; therefore, this study provides some important insights
for informing the direction of further quantitative studies in rural
areas. It highlights the applicability of some constructs from urban-
focused planning guidelines and, if confirmed in larger, quantitative
studies, provides additional guidance for planners, designers,
developers and health promoters working to create new or modify
existing infrastructure in rural areas to support active living (Box 1).
These recommendations deliberately focus on retrofitting and
modifiying existing environments, rather than the creation of new
developments due to limited residential and commercial growth
in rural areas.

Conclusion

The findings from this study indicate that an urban-centric view of
the environmental influences on physical activitymay not be entirely
appropriate in the rural setting. Although the theme of functionality
in particular may be common to both rural and urban environments,
this study has uncovered some uniquely rural environmental
influences on physical activity that warrant consideration both in
further research and in the refinement of existing or development
of new planning guidelines.
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Abstract
Issue addressed: Evidence suggests that physical activity (PA) and sedentary behaviour (SB) participation varies among culturally
and linguistically diverse (CALD) adolescents. The present study examined differences in PA and SB among a CALD sample of
Chinese Australian, South-east Asian and Anglo-Australian adolescents.
Methods: Data from 286 adolescents aged 12–16 years involved in the Chinese and Australian Adolescent Health Survey in
metropolitan Melbourne, Australia, were analysed. Accelerometry outcomes included median activity counts per minute
(counts.min–1) and minutes per day (min.day–1) spent in light-intensity PA (LPA), moderate-to-vigorous-intensity PA (MVPA)
and sedentary time (ST). Kruskal–Wallis one-way analysis of variance and sequential multiple hierarchical linear regressions were
used to examine CALD differences in PA and ST.
Results: Multivariate analyses of accelerometry data found Chinese Australian and South-east Asian adolescents engaged
in significantly less daily MVPA (5–8min.day–1) and LPA (50–58min.day–1; P < 0.05), but greater daily ST (40–41min.day–1), than
Anglo-Australian adolescents, after adjusting for age, gender and socioeconomic category.
Conclusion:The results demonstrate lower engagement indailyMVPAandLPAandgreater engagement in STusingaccelerometry
among Chinese Australian and South-east Asian adolescents compared with Anglo-Australian adolescents. These findings have
important public health implications in furthering our understanding of CALD differences in PA and SB.

So what? An understanding of the CALD differences in physical activity and sedentary behaviour among Australian adolescents
has important implications for intervention planning and delivery as well as the wider health implications of these behaviours.
This article furthers the current understanding of CALD adolescents’ participation in physical activity and sedentary behaviour,
of which limited information is available.
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Introduction

The Australian population is culturally and linguistically diverse, with
approximately 26% of the entire population born overseas, many
of whom come from non-English speaking countries.1 The term
‘culturally and linguistically diverse’ (CALD) is customarily used to refer
to the wide range of cultural groups that represent the Australian
populationand recognises thatgroupsand individualsdifferaccording
to ethnicity, language, race, religion and spirituality; it is used to
describe groups that differ from the English speaking majority
(non-CALD).2 In most culturally pluralist industrialised countries,

inequalities exist in risk factors associated with poor physical and
mental health outcomes, and families from CALD backgrounds are
among themost affected.3,4 Despite the evidence that regular physical
activity (PA) is associatedwith several health benefits, there is evidence
that youth fromCALDcommunities have less likelihoodof engaging in
sufficient PA to confer these benefits.5,6 Data to inform a conceptual
framework to increase the participation of CALD communities in PA
and decrease sedentary behaviours (SBs) are urgently needed.

The many documented health benefits of PA for children and
adolescents7 are commonly examined through risks associated with
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