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Abstract 

Issue addressed  

Physical activity is lower and rates of preventable common diseases are higher in 

regional/rural than urban Australia. Active commuting (walking/bicycling to get from one 

place to another) may benefit health through increased physical activity, but most evidence of 

its correlates come from urban studies. This study aimed to investigate associations between 

active commuting, socio-demographic characteristics, behaviours, total physical activity and 

health in a regional/rural Australian state.  

Methods  

This study used data from the 2016 Tasmanian Population Health Survey, a representative 

cross-sectional self-report survey of 6,300 adults in Tasmania, Australia. Logistic regression 

modelling investigated associations between socio-demographic, behavioural and health 

characteristics and past week active commuting frequency.  

Results  

In multivariable models, being younger, having tertiary qualifications, living in a socio-

economically advantaged area, being physically active, having a healthy body mass index, 

and good/excellent self-rated health were associated with engaging in more active 

commuting. Inner regional dwellers were no more likely than outer regional dwellers to 

actively commute after covariate adjustment.  

Conclusion  

Strategies to promote active commuting in regional/rural areas might consider targeting older 

adults, those less educated, those living in socio-economically disadvantaged areas, those less 

physically active, those with poorer health, and those with higher body mass index. Research 

could further investigate why these groups appear to be less active for commuting purposes. 

So what?  

Increasing physical activity and active commuting may help to reduce rates of preventable 

common diseases in regional/remote areas.  

Keywords 

Locomotion; Transportation; Exercise; Rural Health; Behavioral Research; Epidemiologic 

Factors; Cross-Sectional Studies 
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Introduction 

Active commuting is physical activity (commonly walking and bicycling) undertaken for the 

purpose of getting from one place to another, including to get to and from public transport 

services (1). Doing more active commuting is associated with greater physical activity (2, 3). 

Given the widespread negative impacts of physical inactivity and the strong links between 

physical activity and health (4-9), promoting active commuting is a potentially valuable 

strategy for improving population health. Indeed, increased active commuting is associated 

with improved cardiorespiratory fitness, reduced all-cause mortality, reduced cancer 

mortality and morbidity, lower body weight, lower likelihood of hypertension and lower 

likelihood of diabetes (2, 10-13), and evidence from systematic reviews indicates active 

commuting specifically (rather than total physical activity) may have positive health 

outcomes (14, 15). Replacing motor vehicle transport with active commuting also provides 

numerous social, environmental and economic co-benefits such as improved air quality and 

reduced vehicle emissions, traffic congestion and dependency on fossil fuels (10, 16). 

A large proportion of Australians do not meet the national physical activity guidelines 

and are insufficiently active. The proportion of residents who are sufficiently active is lower 

in regional/remote (i.e., rural) areas than urban areas. In 2014-2015, 40% of Australian adults 

living in outer regional/remote areas were sufficiently active, compared to 43% in inner 

regional areas and 50% in urban areas (17, 18). Given the lower levels of physical activity 

and higher burden and rates of many preventable common diseases (e.g., cardiovascular 

diseases, some cancers, and type 2 diabetes (19)) in regional/remote areas, further research is 

required to better understand and promote physical activity and active commuting in these 

areas. 

Understanding socio-demographic and behavioural correlates of active commuting is 

important for designing and tailoring strategies to promote physical activity and associated 

benefits. Research has identified some socio-demographic factors associated with active 

commuting, although this literature has mostly focussed on children and adolescents (20). 

There are no systematic reviews which consolidate the evidence on socio-demographic and 

behavioural correlates of active commuting among adults (most focus on built environment 

correlates; e.g., (21, 22)). However, among samples including adults, being younger, 

belonging to a minority racial/ethnic group, and living in more densely-populated urban areas 

is associated with doing more active commuting (13, 23-27). A systematic review of 

European studies found no clear pattern of association between measures of socio-economic 

position and active commuting (28). 
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To date, most epidemiological research investigating correlates of active commuting 

has been conducted in predominantly urban areas, with less attention given to those in 

regional/remote areas. Due to infrastructural, demographic, health, social, political and 

economic differences between urban and rural (i.e., outer regional/remote) areas, it is unclear 

how the barriers, enablers and health outcomes of active commuting in urban areas differ 

from those in regional/remote areas (29). Given the health disparities between 

regional/remote and urban dwelling adults, it is critical for health promotion that we 

understand the socio-demographic, behavioural and health characteristics associated with 

active commuting in regional/remote areas. 

Therefore, among a representative sample of residents in the regional Australian state 

of Tasmania (all areas in Tasmania are classified as regional/remote with at least some 

restrictions to accessibility to some goods, services and opportunities for social interaction, 

and there are no major cities), this study aimed to (i) investigate the socio-demographic and 

behavioural characteristics of those who use active commuting and those who do not; (ii) 

investigate whether doing more active commuting is associated with greater total physical 

activity; and (iii) investigate whether doing more active commuting is associated with better 

self-assessed general health. Based on existing knowledge from predominantly urban studies, 

we hypothesise: (i) younger adults and those living in less remote areas (higher density) will 

do more active commuting ; (ii) those doing more active commuting will be more physically 

active; and (iii) those doing more active commuting will report better health characteristics. 

Methods 

The Human Research Ethics Committee (Tasmania) approved the survey methodology and 

questionnaire content for the 2016 Tasmanian Population Health Survey (TPHS) in May 

2016 (reference number: H0015759). The Tasmania Health and Medical Human Research 

Ethics Committee (HREC) approved the analysis of data for this study on 01 May 2019 

(reference number: H0017848). 

Design and sample 

The TPHS is a three-yearly cross-sectional monitoring and surveillance survey of the health, 

lifestyles and well-being of a representative sample of adults from the Australian state of 

Tasmania (30). Tasmania is an island state situated south of the Australian mainland. 

Tasmania’s median age of 42 years is the highest of all Australian States and Territories (31). 

The entirety of Tasmania’s estimated 509,965 residents live in areas classified as inner 

regional, outer regional, remote or very remote (32, 33). As the largest urban centre, the city 

of Hobart, had a population of 178,009 residents in 2016, and no areas in Tasmania are 
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classified as major cities (i.e., areas with relatively unrestricted accessibility to a wide range 

of goods, services and opportunities for social interaction). Most Tasmanian residents live in 

inner regional areas where there is some restriction upon accessibility to goods, services and 

opportunities for social interaction. The primary public transport company in Tasmania 

operates bus services in Hobart, Launceston and Burnie – three of the four largest cities in 

Tasmania (33, 34). 

In 2016, 6,300 non-institutionalised Tasmanian residents aged 18 years and over were 

recruited to participate in the TPHS (response = 64.4%). Computer Assisted Telephone 

Interviewing of participants was conducted between October and November. Sampling was 

completed via random digit dialling (RDD) of landline numbers, pre-screened RDD of 

Tasmanian mobile phone numbers and random selection from a commercially available list 

of Tasmania mobile numbers. Sampling was stratified by region (North, North West, South), 

age and gender.  

Additional information about the 2016 TPHS methodology and a detailed description 

of the sample and the Tasmanian adult population is described elsewhere (30). 

Measures 

Active commuting (outcomes) 

Respondents were asked to report their past week active commuting via the following item 

which was adapted from the Global Physical Activity Questionnaire (GPAQ) (35): ‘In the 

LAST 7 DAY PERIOD, on how many days did you walk, run or bicycle for at least 10 

minutes continuously to get to and from places? This includes walking to and from public 

transport.’ Two variables were created from answers to this item. The first was a 

dichotomous variable classifying respondents as uses active commuting (one or more days 

per week; i.e., yes) or does not use active commuting (zero days per week; i.e., no). The 

second was a categorical variable classifying respondents as: (i) does not use active 

commuting (zero days per week; i.e., none); (ii) uses active commuting between one and three 

days per week (i.e., sometimes); or (iii) uses active commuting four or more days per week 

(i.e., regular). 

Total physical activity 

A series of questions adapted from the Active Australia Survey (36) asked respondents to 

report the number of times and total time they engaged in vigorous physical activity and other 

moderate physical activity in the last week. Total vigorous physical activity was calculated as 

the sum of time spent doing physical activity for recreation, exercise, sport or work which 

made the respondent breathe harder or puff and pant (excluding vigorous household chores, 
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gardening and heavy work around the yard). Total moderate physical activity was calculated 

as the sum of time spent doing moderate physical activity for recreation, exercise, sport or 

work that was not already mentioned (e.g., gentle swimming, social tennis, golf). 

Respondents were classified into one of three categories which described whether their 

physical activity in the last seven days met the 2014 Australian Physical Activity and 

Sedentary Behaviour Guidelines (18). The three categories were inactive (did not engage in 

any moderate or vigorous physical activity), insufficient physical activity (engaged in some 

moderate or vigorous physical activity but < sufficient) and sufficient physical activity 

(accumulated 150 to 300 minutes of moderate intensity physical activity or 75 to 150 minutes 

of vigorous intensity physical activity or an equivalent combination of both moderate and 

vigorous activities). 

Self-reported socio-demographic, behavioural and health-related characteristics 

Socio-demographic characteristics reported were age, gender, highest level of education, 

current employment status, household composition, equivalised household income, relative 

socio-economic disadvantage, and remoteness of residence. Behavioural characteristics 

assessed were total physical activity, sedentary behaviour (sitting time), fruit and vegetable 

consumption, smoking status, and alcohol consumption. Health-related characteristics 

reported were self-assessed general health status, cardiometabolic risk score, body mass 

index (BMI), history of depression or anxiety, heart disease, stroke, cancer, osteoporosis, 

arthritis, high blood sugar levels, cataracts, glaucoma, diabetic eye disease or diabetic 

retinopathy, macular degeneration, as well as current asthma, hypertension, type 2 diabetes 

and depression or anxiety. 

The survey items and methods used to derive these variables are described in detail in 

the online Supporting Information (Supporting Methods 1).  

Analysis 

All analyses were conducted on data from a sample of 6,300 Tasmania adults. Descriptive 

statistics (percentages and 95% confidence intervals) were used to characterise the sample. 

Multivariable logistic regression modelling was used to investigate the association of socio-

demographic, behavioural and health characteristics with any active commuting (binary 

logistic regression) and with frequency of active commuting (polytomous logistic regression). 

Forward stepwise elimination was used to select variables for inclusion in multivariable 

models. Covariates were retained in the multivariable regression models if they were 

significantly associated with the outcome in the multivariable model (indicated by p < 0.05). 
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The likelihood ratio test (applied to unweighted data) was used as auxiliary evidence for 

covariate selection.  

All estimates are weighted to adjust for participants’ probability of being selected to 

participate and non-response (to account for differences in method of selection and to match 

the Tasmanian population distributions for age, gender, region and telephone status (30)). All 

reported counts (Ns) pertain to the unweighted sample. All associations reported in the text 

are statistically significant at the 95% confidence level (i.e., p < 0.05). All data analysis was 

completed in 2019-20 using Stata Statistical Software version 15. 

Results 

The sample is described in Table 1. The sample was similar to census estimates of the 

Tasmanian general population in terms of gender (51% female vs. 51% according to 2016 

census data), age (11% 18-24 years vs. 6% 20-24; 30% vs. 23% 25-44; 35% vs. 28% 45-64; 

24% vs. 19% ≥ 65), employment (7% vs. 4% unemployed) and household composition (34% 

vs. 38% couple with children; 32% vs. 43% couple without children) (33). The sample was 

more educated (29% vs. 16% tertiary; 9% vs. 11% < high school) and included fewer people 

living alone (14% vs. 30%) than the Tasmanian general population (33). Less than half 

(40.2%) of respondents were sufficiently physically active, less than 20% (16.6%) were 

insufficiently active and 43.2% were inactive. More than half of respondents did not engage 

in active commuting, 17.6% used active commuting sometimes (1-3 days/week) and 24.8% 

used active commuting regularly (≥ four days/week). While findings are not comparable due 

to substantially different measures, 5.4% of Australians walk or cycle as the main form of 

commuting to work or study (37) and 21.1% of weekday trips in the Greater Hobart area are 

undertaken by walking or cycling (38).   

[Table 1] 

The univariable associations of socio-demographic, behavioural and health-related 

characteristics with active commuting are published in the online Supporting Information 

(Supporting Table 1) and summarised here. Age, gender, education, employment status, 

relative socio-economic disadvantage, remoteness of residence, equivalised household 

income, household composition, total physical activity levels, diet, smoking status, alcohol 

consumption, self-assessed general health status, cardiometabolic risk score, BMI, high blood 

pressure status, type II diabetes status, and history of heart disease, cancer, osteoporosis, 

arthritis and cataracts were associated with active commuting in the univariable logistic 

regression models.  
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Table 2 presents the associations of socio-demographic, behavioural and health 

characteristics and active commuting after controlling for confounders (inclusion of variables 

determined via forward stepwise elimination). People living in the least socio-economically 

disadvantaged areas were over 60% more likely to engage in any active commuting and to 

use active commuting regularly but were no more likely than those in the most socio-

economically disadvantaged areas to use active commuting sometimes. Adults aged 18-24 

years were more likely to use any active commuting and to use active commuting regularly. 

Those with higher levels of education were more likely than those with lower levels of 

education to sometimes use active commuting. Adults whose highest level of completed 

education was Technical and Further Education (TAFE), a trade certificate, or a diploma used 

active commuting less frequently than those with tertiary qualifications.  

Being physically active was consistently associated with active commuting. Inactive 

respondents were less likely than those who engaged in insufficient or sufficient physical 

activity to use any active commuting, and also did so less frequently. Respondents with 

adequate vegetable consumption were more likely to regularly use active commuting.  

Respondents who were overweight or obese were less likely than respondents with a 

healthy BMI to engage in any active commuting, and respondents who were obese were less 

likely to regularly use active commuting. Respondents who reported very good to excellent 

general health were more likely than those who reported poor or fair general health to 

sometimes use active commuting, but no less likely to regularly use active commuting. 

Respondents ever diagnosed with depression or anxiety were more likely than those with no 

history of depression or anxiety to regularly use active commuting. 

[Table 2] 

Discussion 

This study identified several socio-demographic characteristics associated with active 

commuting and found doing more active commuting was associated with greater levels of 

physical activity and better self-assessed general health in a population-based representative 

sample of adults living in the regional Australian state of Tasmania. The findings are 

compared to previous epidemiological research which has tended to give more attention to 

urban than regional/rural areas. 

Is active commuting associated with greater levels of physical activity and favourable 

health characteristics? 

Being more physically active was associated with greater levels of active commuting among 

the sample of Tasmanian adults. This finding is consistent with those from most 
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observational studies conducted in Australia and internationally among adults identified in a 

systematic review of the literature (2). This indicates active commuting may contribute to 

total physical activity rather than replace other forms of physical activity. However, as this 

was a cross-sectional study, we cannot establish the temporal order of occurrences or infer 

the direction of association. Therefore, (i) active commuting may lead to greater total 

physical activity (e.g., because active commuting is a form of physical activity); (ii) greater 

physical activity may lead to active commuting (e.g., because being physically fit makes 

active commuting easier or more feasible); or (iii) greater physical activity and active 

commuting may co-occur (e.g., because some people tend to engage in health-promoting 

behaviours, including physical activity and active commuting). Longitudinal approaches may 

tease out the direction of these associations, and a recent study by Kroesen and De Vos (39) 

suggests that BMI negatively influences later levels of active commuting (i.e., higher BMI is 

associated with lower later levels of active commuting). 

We anticipated active commuting would be associated with more favourable health 

characteristics through physical activity. However, active commuting was associated with 

better self-assessed general health and healthy BMI even after controlling for total physical 

activity (meet the national guidelines) and a range of socio-demographic characteristics and 

behaviours. This finding indicates active commuting may be associated with some health 

benefits beyond those associated through increased physical activity, which is consistent with 

evidence from systematic reviews which indicate active commuting specifically (adjusting 

for other physical activity such as leisure time and occupational) may have positive health 

outcomes (14, 15).  

In contrast, having ever been diagnosed with depression or anxiety was associated 

with regularly using active commuting, potentially because active commuting can be 

incorporated for additional physical activity to help manage anxiety and depression (40, 41). 

Previous cross-sectional research suggests a positive association between active commuting 

and mental health (42-45), and recent longitudinal research indicates that the positive effect 

of active commuting on later mental health is stronger than the effect of mental health on 

later active commuting (39). These findings from the literature contrast with the direction of 

association observed in this study, although this may be due to differences in the measures of 

mental health used. 

What factors are associated with doing more active commuting and how do the findings in 

this regional/remote setting compare to previous research? 
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This study allows comparison of correlates of active commuting in a regional/remote setting 

to previous epidemiological research which has mostly focussed on predominantly urban 

areas. 

Being a younger adult was associated with doing more active commuting. This may 

be due to young adults’ limited access to cars/private transport compared to older adults, as 

car ownership peaks in mid-adulthood (46, 47). Also, while partly accounted for in our 

multivariable models through adjustment for total physical activity, self-assessed general 

health and BMI, younger adults may do more active commuting than older adults due to 

greater physical fitness, lower body fat percentage and fewer physical/health conditions that 

impede physical functioning (48-50). Further, as age increases, so does the likelihood of 

becoming a parent, which often requires complex travel patterns to transport children to care, 

school, or recreational or social activities. 

Univariable analyses found respondents living in outer regional areas were less likely 

to actively commute and did so less frequently than those living in inner regional areas (as 

hypothesised; Supporting Table 1 of the online Supporting Information). Living in outer 

regional areas imposes lower accessibility to goods, services and opportunities for social 

interaction than inner regional areas (32, 51) (for example, in Tasmania, most inner regional 

dwellers have access to public transport services whereas many outer regional dwellers do 

not (33, 34)). Thus, there may be less opportunity or incentive to actively commute in outer 

regional areas. However, inner regional dwellers were no more likely than outer regional 

dwellers to actively commute after adjusting for health, behavioural and socio-demographic 

characteristics. This contrasts with our hypothesis and findings from previous research which 

suggests a geographic gradient where living in non-metropolitan areas (lower accessibility to 

services) is associated with lower active commuting than in metropolitan areas (higher 

accessibility to services) independent of socio-demographic factors (25, 26). However, those 

studies compare urban with rural areas, whereas the current study compared regional/rural 

areas (i.e., inner vs. outer regional) which may explain the different findings (i.e. that the key 

difference for active commuting is the divide between metropolitan and all other non-

metropolitan areas rather than between differing levels of rurality/remoteness).  

This study found respondents living in areas in the least disadvantaged quintile were 

more likely to actively commute than those living in areas in the most disadvantaged quintile. 

This study observed a positive association between education level and active commuting. 

Previous research shows an unclear pattern of association between measures of socio-

economic position and active commuting which may be explained by underlying factors (28, 
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52, 53). Research in Sydney, Australia finds no clear relationship between neighbourhood 

socio-economic status and walkability (54). Less socio-economically disadvantaged areas (of 

Tasmania or regional/rural areas in general) may be more walkable or cyclable or have better 

access to public transport (55-57), thus encouraging active commuting. Further research is 

required to establish whether a consistent association between socio-economic status and 

active commuting exists in regional/rural areas. The potential moderating effect of socio-

economic status on the association between neighbourhood walkability and active commuting 

specifically in regional/rural areas warrants further investigation. 

Irrespective of socio-economic status, the availability of safe, convenient and well-

connected walking and cycling infrastructure appears critical for supporting active modes of 

transport (58). Without sufficient accessible destinations, more trips will be made by motor 

vehicle, which will be more common in regional and rural areas due to their geographic 

dispersion. Limited public transport also impacts on active commuting, and regional and rural 

areas are typically poorer serviced than urban areas. Combined, these environmental and 

policy factors likely play an important role in active commuting behaviour, but were not 

assessed in the current study. Further research in regional and rural areas that captures these 

policy and environmental level variables, as well as social and individual level factors, is 

required to gain deeper insights into this issue.  

Limitations and strengths 

Due to the self-reported cross-sectional design, this study may be prone to recall and response 

biases (e.g., mis-estimation of physical activity from social desirability bias and inaccurate 

memory) (59), and the temporal nature of associations cannot be determined.  

The active commuting variable also had some limitations that must be considered. 

Condensing the three GPAQ items on active transport (35) into a single survey question may 

have introduced some mismeasurement of active commuting and captures frequency but not 

duration or intensity of activity. However, a lack of comparable active commuting estimates 

among the Tasmanian general population means the presence and level of misestimation is 

unclear. It also does not capture instances in which the respondent walked, ran or cycled for 

less than 10 consecutive minutes to and from places, even if the sum of those instances was 

greater than 10 minutes. Discounting these instances may result in some mis-estimation of 

associations. The measure of active commuting meant we were unable to examine 

associations between the various exposure variables with walking and cycling separately, as 

our measure assessed ‘active commuting’ collectively. Given the environmental correlates of 
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these behaviours can differ (20, 21, 60), it is plausible that the demographic and health-

related correlates may too.  

It is likely some types of moderate physical activity were missed from the total 

physical activity measure because the question used to derive moderate physical activity 

asked about activities not already mentioned, and an earlier question asked about walking 

continuously for at least 10 minutes. This may increase the likelihood of observing positive 

associations between active commuting and total physical activity and favourable health 

characteristics. There may be other unmeasured variables (e.g., neighbourhood walkability; 

access to cars/private transport) that confound associations.  

The high response of 64.4% is a strength of the 2016 TPHS, and the survey was 

weighted to those who were under-represented. As the TPHS aimed to capture a 

representative sample of Tasmanian adults, the results from this study are likely more 

generalisable to Australian regional/remote areas than most Australian population health 

surveys, but may not be generalisable to other areas (e.g., non-regional and non-western 

populations). This study paves the way and highlights a need for further longitudinal studies 

to discern temporality of associations and for use of more comprehensive measures of active 

commuting and specific health outcome measures, particularly in understudied 

regional/remote areas.  

Conclusion 

This study conducted in a regional Australian state found being younger, having tertiary 

qualifications, living in a socio-economically advantaged area, being physically active, 

having a healthy body mass index, and good/excellent self-rated health were associated with 

engaging in more active commuting. Inner regional dwellers were no more likely than outer 

regional dwellers to actively commute. While the cross-sectional nature of the study warrants 

cautious interpretation of the findings, strategies to promote active commuting in 

regional/rural areas might consider targeting older adults, those less educated, those living in 

socio-economically disadvantaged areas those less physically active, those with poorer 

health, and those with higher body mass index. Research could further investigate why these 

groups appear to be less active for commuting purposes.  
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Tables 

Table 1. Socio-demographic, behavioural and health-related characteristics of the sample of 

Tasmanian adults (N = 6,300). 
Variable % (95% CI) 
Socio-demographic characteristics 
 Age  
  18-24 years 11.2 (10.4, 12.1) 
  25-34 years 14.6 (13.7, 15.5) 
  35-44 years 15.4 (14.5, 16.3) 
  45-54 years 17.6 (16.7, 18.6) 
  55-64 years 17.7 (16.8, 18.6) 
  ≥ 65 years 23.5 (22.4, 24.6) 
 Gender  
  Female 50.7 (49.4, 52.0) 
 Education  
  Tertiary 29.4 (27.6, 31.4) 
  Senior secondary college (matriculation) 12.7 (11.2, 14.3) 
  TAFE (with or without matriculation) 31.0 (29.1, 33.0) 
  High school 17.8 (16.3, 19.5) 
  < High school 8.6 (7.7, 9.6) 
  Other 0.4 (0.2, 0.8) 
 Employment status  
  Employed for wages, salary or payment in kind 46.1 (44.0, 48.1) 
  Self-employed 11.7 (10.4, 13.1) 
  Unemployed 4.3 (3.4, 5.3) 
  Retired 23.9 (22.7, 25.1) 
  Unable to work 4.9 (4.1, 5.8) 
  Engaged in home duties, student or other 9.2 (7.9, 10.7) 
 Household composition  
  Couple only 32.0 (30.3, 33.8) 
  Couple with children 34.3 (32.3, 36.3) 
  One parent family 9.9 (8.6, 11.4) 
  One person 14.3 (13.0, 15.7) 
  Other (includes group) 9.5 (8.1, 11.1) 
 Remoteness  
  Inner regional 81.5 (80.1, 82.9) 
  Outer regional 18.1 (16.7, 19.5) 
  Remote 0.4 (0.2, 0.6) 
Behavioural characteristics 
 Active commuting frequency  
  None (0 days/week) 57.6 (55.5, 59.7) 
  Sometimes (1-3 days/week) 17.6 (16.0, 19.3) 
  Regular (≥ 4 days/week) 24.8 (22.9, 26.8) 
 Physical activity   
  Inactive 43.2 (41.1, 45.2) 
  Insufficient 16.6 (15.0, 18.4) 
  Sufficient  40.2 (38.1, 42.2) 
 Diet   
  Adequate vegetable consumption  8.6 (7.5, 9.9) 
Health-related characteristics 
 Self-assessed general health status  
  Excellent/very good 37.7 (35.6, 39.8)) 
  Good 37.9 (35.8, 40.0) 
  Fair/poor 24.5 (22.7, 26.3) 
 Depression or anxiety  
  Ever diagnosed  29.0 (27.1, 31.0) 
 BMI †  
  Underweight 1.3 (0.9, 1.7) 
  Healthy 35.8 (33.7, 38.0) 
  Overweight 37.3 (35.2, 39.4) 
  Obese 25.6 (23.8, 27.6) 

CI: confidence interval; Education: Highest level of education completed; Tertiary: University, Centre for Adult Education or some other Tertiary Institute 
degree, including post university (i.e., postgraduate diploma, Master’s degree, PhD); Senior secondary college (matriculation): Year 12/higher school 
certificate/Tasmanian certificate of education/matriculation; TAFE: Technical and Further Education, trade certificate, or diploma; SEIFA IRSD: Socio-
Economic Indexes for Areas (SEIFA) Index of Relative Socio-economic Disadvantage (IRSD) 2011 (30, 61); Remoteness (of residence): 
Accessibility/Remoteness Index of Australia (ARIA) (51); Active commuting: Walk, run or bicycle for at least 10 minutes continuously to get to and from 
places (including public transport); Physical activity: Minutes of moderate and vigorous physical activity per week; Inactive: No moderate or vigorous physical 
activity; Insufficient physical activity: Some moderate or vigorous physical activity but < sufficient; Sufficient physical activity: Accumulate 150 to 300 minutes 
(2 ½ to 5 hours) of moderate intensity physical activity or 75 to 150 minutes (1 ¼ to 2 ½ hours) of vigorous intensity physical activity or an equivalent 
combination of both moderate and vigorous activities (18); Adequate vegetable consumption (serves per day): ≥ five for women, ≥ six for men aged 19-50 years, 
≥ 5.5 for men aged 51-70 years, ≥ five for men aged ≥ 70 years; BMI: Body mass index (kg/m2); Underweight: BMI < 18.5; Healthy: BMI = 18.5-<25; 
Overweight: BMI = 25-<30; Obese: BMI ≥ 30; † 10.2% of the sample had missing data for this variable. 
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Table 2. Multivariable logistic regression model estimates of the relative odds and relative 

risk ratios of engaging in any active commuting (column 2) and frequency of active 

commuting (columns 3 and 4) according to socio-demographic, behavioural and health-

related characteristics among the sample of Tasmanian adults. 
   Any active commuting 

(N = 5,440) 
Frequency of active commuting 

(N = 4,934) 
   ≥ 1 day/week (vs. 0) 1-3 days/week (vs. 0) ≥ 4 days/week (vs. 0) 
   OR (95% CI) RRR (95% CI) RRR (95% CI) 
Socio-demographic characteristics    
 Age (years)    
  18-24 Ref Ref Ref 
  25-34 0.39 (0.23, 0.67) ** 0.56 (0.27, 1.18) 0.31 (0.16, 0.60) ** 
  35-44 0.33 (0.20, 0.55) *** 0.55 (0.27, 1.10) 0.24 (0.13, 0.46) *** 
  45-54 0.36 (0.22, 0.59) *** 0.68 (0.35, 1.33) 0.27 (0.15, 0.49) *** 
  55-64 0.33 (0.20, 0.53) *** 0.62 (0.32, 1.19) 0.24 (0.13, 0.42) *** 
  ≥ 65 0.29 (0.18, 0.46) *** 0.54 (0.28, 1.03) 0.19 (0.20, 0.34) *** 
 Education    
  Tertiary Ref Ref Ref 
  Senior secondary college 

(matriculation) 
0.74 (0.51, 1.06) 0.58 (0.37, 0.91) * 0.65 (0.39, 1.08) 

  TAFE, with or without 
matriculation 

0.66 (0.52, 0.84) ** 0.61 (0.44, 0.85) ** 0.68 (0.49, 0.94) * 

  High school 0.73 (0.55, 0.99) * 0.53 (0.35, 0.81) ** 0.86 (0.59, 1.27) 
  < High school 0.76 (0.54, 1.05) 0.49 (0.32, 0.75) ** 0.91 (0.58, 1.42) 
  Other 0.89 (0.23, 3.38) 0.13 (0.03, 0.58) ** 1.20 (0.20, 7.24) 
 SEIFA IRSD quintile    
  1st  Ref Ref Ref 
  2nd 1.10 (0.82, 1.49) 1.07 (0.7, 1.63) 1.13 (0.78, 1.65) 
  3rd 1.03 (0.77, 1.38) 1.10 (0.73, 1.66) 0.85 (0.59, 1.22) 
  4th 1.06 (0.78, 1.46) 1.27 (0.83, 1.96) 0.89 (0.59, 1.35) 
  5th 1.61 (1.14, 2.26) ** 1.39 0.87, 2.20) 1.74 (1.12, 2.70) * 
 Equivalised household income quintile†    
  <$23333 N.a. Ref Ref 
  $23333-$35000 N.a. 1.11 (0.76, 1.62) 0.68 (0.47, 0.99) * 
  $35000-$46666 N.a. 0.88 (0.57, 1.37) 0.75 (0.49, 1.14) 
  $46666-$75000 N.a. 0.83 (0.54, 1.28) 0.61 (0.39, 0.94) * 
  ≥$75000 N.a. 0.78 (0.49, 1.24) 0.63 (0.40, 1.00) 
Behavioural characteristics    
 Physical activity    
  Inactive Ref Ref Ref 
  Insufficient 1.65 (1.27, 2.15) *** 1.68 (1.19, 2.38) ** 1.56 (1.11, 2.19) * 
  Sufficient 1.32 (1.06, 1.65) * 1.42 (1.06, 1.9) * 1.37 (1.03, 1.83) * 
 Diet    
  Inadequate vegetable consumption N.a. Ref Ref 
  Adequate vegetable consumption N.a. 0.86 (0.55, 1.36) 1.75 (1.21, 2.54) ** 
Health-related characteristics    
 Self-assessed general health status    
  Excellent/very good Ref Ref Ref 
  Good 1.07 (0.85, 1.34) 1.03 (0.76, 1.4) 1.18 (0.88, 1.58) 
  Fair/poor 0.74 (0.57, 0.97) * 0.64 (0.43, 0.96) * 0.85 (0.60, 1.21) 
 Depression or anxiety    
  Never diagnosed N.a. Ref Ref 
  Ever diagnosed N.a. 0.86 (0.63, 1.16) 1.35 (1.02, 1.78) * 
 BMI ‡    
  Healthy Ref Ref Ref 
  Underweight 0.86 (0.40, 1.85) 0.45 (0.16, 1.31) 0.89 (0.35, 2.29) 
  Overweight 0.75 (0.59, 0.95) * 0.70 (0.51, 0.96) * 0.84 (0.62, 1.12) 
  Obese 0.87 (0.60, 1.00) * 0.97 (0.68, 1.38) 0.67 (0.48, 0.94) * 

* p < 0.05; ** p < 0.01; *** p < 0.001; OR: Odds ratio via multivariable logistic regression; RRR: Relative risk ratio via multivariable 
polytomous logistic regression; CI: Confidence interval; N.a.: Variable not retained in the multivariable model because it was not 
significantly associated with the outcome when added to the multivariable model during the forward stepwise covariate selection process; 
Active commuting: Walk, run or bicycle for at least 10 minutes continuously to get to and from places (including public transport); 
Education: Highest level of education completed; Tertiary: University, Centre for Adult Education or some other Tertiary Institute degree, 
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including post university (i.e., postgraduate diploma, Master’s degree, PhD); Senior secondary college (matriculation): Year 12/higher 
school certificate/Tasmanian certificate of education/matriculation; TAFE: Technical and Further Education, trade certificate, or diploma; 
SEIFA IRSD: Socio-Economic Indexes for Areas (SEIFA) Index of Relative Socio-economic Disadvantage (IRSD) 2011 (30, 61); Physical 
activity: Minutes of moderate and vigorous physical activity per week; Inactive: No moderate or vigorous physical activity; Insufficient 
physical activity: Some moderate or vigorous physical activity but < sufficient; Sufficient physical activity: Accumulate 150 to 300 minutes 
(2 ½ to 5 hours) of moderate intensity physical activity or 75 to 150 minutes (1 ¼ to 2 ½ hours) of vigorous intensity physical activity or an 
equivalent combination of both moderate and vigorous activities (18); Adequate vegetable consumption (serves per day): ≥ five for women, 
≥ six for men aged 19-50 years, ≥ 5.5 for men aged 51-70 years, ≥ five for men aged ≥ 70 years; BMI: Body mass index (kg/m2); 
Underweight: BMI < 18.5; Healthy: BMI = 18.5-<25; Overweight: BMI = 25-<30; Obese: BMI ≥ 30; † 10.9% of the sample had missing 
data for this variable; ‡ 10.2% of the sample had missing data for this variable. 

 


