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Abstract
Aim Active travel is advised to help meet recommended weekly physical activity levels. However limited research has exam-
ined active travel associations with health indicators. The aim of this study is to investigate active commuting associations 
with BMI and self-rated health (SRH) using data from the Healthy Ireland Survey.
Subjects and methods Cross-sectional analysis of data was conducted from a nationally representative study of the Irish 
population. Participants who worked or attended education (n = 4038) provided information regarding their most common 
travel mode to work or education and demographic, lifestyle and health characteristics during an interview. Following com-
parative analysis, multivariable logistic regression was used to investigate associations between active commuting modes 
and overweight, obesity and SRH.
Results Active commuting was associated with decreased likelihood of obesity (AOR 0.69, 95% CI = 0.52, 0.90) relative to 
non-active commuting. Examination of active commuting mode revealed further reduced obesity risk among cyclists (AOR 
0.23, 95% CI = 0.09, 0.56) relative to non-cyclists and among those actively travelling ≥3 km (AOR 0.54, 95% CI = 0.30, 
0.98). No associations between active commuting and overweight or SRH were observed.
Conclusion Our findings, which indicate an inverse association between active commuting and obesity, represent a significant 
contribution to the evidence base supporting promotion of active travel for obesity prevention.

Keywords Active commuting · Obesity · Self-rated health · Cross-sectional · BMI

Introduction

Regular physical activity has many health benefits including 
contributing to prevention of non-communicable diseases 
and better health-related quality of life, making it an impor-
tant part of a healthy lifestyle (World Health Organization 
2010; Harvey et al. 2018; Bize et al. 2007). Associations 
between self-reported health (SRH), which is beneficial for 
both physical and psychological health, and physical activity 
have also been reported (Hansen et al. 2013; Marques et al. 
2018). The World Health Organization (WHO) recommends 
at least 150 minutes of moderate intensity or 75 minutes of 
high intensity aerobic physical activity per week to obtain 
such health benefits (WHO 2010). However these recom-
mendations are not being met. Globally, physical inactivity 

levels have remained relatively static in the past two decades 
with over a quarter of adults classified as insufficiently active 
in 2016 (Guthold et al. 2018). In Western developed coun-
tries physical inactivity levels increased by 5.9% between 
2001 and 2016 suggesting that the global target of a relative 
risk reduction of 10% in physical inactivity by 2025 will not 
be achieved (Guthold et al. 2018).

In 2018 the WHO launched the Global Action Plan on 
Physical Activity 2018–2030 which set out objectives to 
tackle individual and social determinants of physical inactiv-
ity while recognising the need for a whole system approach 
across government and sectors (WHO 2018). Increased 
sedentary occupations, use of technology and motorised 
transport in developed countries have contributed to physi-
cal inactivity (Guthold et al. 2018). Active travel is a form 
of transportation which requires a degree of physical exer-
tion such as walking, cycling, skateboarding or using a 
non-motorized wheelchair (Lake et al. 2010). This form of 
physical activity can enhance health while being potentially 
convenient, habitual, cost-effective and purposeful. Active 
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travel is being promoted due to the multiple benefits of phys-
ical activity on general health such as obesity prevention. 
Research to date indicates an inverse association between 
active commuting and BMI, with cycling more strongly 
related with lower BMI than walking (Laverty et al. 2013; 
Millett et al. 2013; Mytton et al. 2016a). Additionally, active 
commuting has been linked with better SRH (Eriksson et al. 
2020; Hansen et al. 2013; Neumeier et al. 2020), although 
none of these studies were conducted in a nationally repre-
sentative population. There is a lack of research internation-
ally investigating associations between active commuting, 
obesity and SRH. Therefore, the aim of this study was to 
investigate active commuting associations with BMI and 
SRH in the Irish population using data from the nationally 
representative Healthy Ireland survey.

Methods

Study population

The Healthy Ireland survey uses a representative sample of 
the population in the Republic of Ireland and is conducted 
annually to collect information on health and lifestyle 
behaviours of the Irish population. Multistage probability 
sampling was used in the Healthy Ireland survey to ensure 
a representative distribution of sampling points around the 
Republic of Ireland. In brief, 686 sampling points were 
created using electoral divisions stratified by region and 
demographic characteristics with 21 of the divisions con-
taining more than one sampling point due to larger size 
(Department of Health 2020). The current cross-sectional 
study population was derived from Wave 3 of the Healthy 
Ireland survey 2017 which included 7487 in-person inter-
views (Department of Health 2017). The sample was 
restricted to participants who worked or attended education 
(n = 4038). Ethics approval for the parent Healthy Ireland 
survey was granted by the Research Board at the Royal 
College of Physicians in Ireland. Ethics exemption for the 
current study was granted by the Research Ethics Com-
mittee, School of Public Health, Physiotherapy and Sports 
Science, University College Dublin.

Data collection

Specially trained professionals visited the selected house-
holds and conducted face-to-face interviews with study par-
ticipants who completed a questionnaire using computer-
assisted personal interviewing to gather information related 
to lifestyle and health behaviours. In the present study values 
were recoded as missing data and excluded in cases where 
participants responded “Do not know” or who refused to 
answer a question.

SRH was determined by asking participants to rate their 
health in general with the following question – “How is your 
health in general?”. Responses included – very good, good, 
fair, bad and very bad. SRH was classified as high (responses 
were very good or good) or low (responses were fair, bad or 
very bad). Participants (78%) completed a health assessment 
involving objective measurement of BMI and waist circum-
ference. BMI was calculated as (weight (kg)/height (m)2). 
Standard cut-off points for BMI were used to define under-
weight (<18.5 kg/m2), normal weight (18.5–24.9 kg/m2), 
overweight (25–29.9 kg/m2), obesity (≥30 kg/m2) (WHO 
2021). In total a response rate of 60.4% was achieved for the 
Healthy Ireland 2017 Wave 3 survey and data was weighted 
to minimise bias in the dataset generated by non-responses 
(Department of Health 2020). Regarding commuting mode 
participants were asked the following – “How do you usually 
travel from home to your regular place of work or college?”, 
selecting only one mode from the following: travel on foot, 
travel by bicycle, travel by public transport, travel by car or 
motorbike. Active travel was defined as travel by bicycle or 
on foot. Non-active travel included travel by car or motor-
bike or public transport.

Classification of covariates

Potential confounders and relevant covariates were identi-
fied from literature. These were: gender, age (15 to 24 years, 
25 to 44 years, 45 to 64 years, 65 years and older), educa-
tion (primary/post primary or third level), socioeconomic 
classification using the National Statistics Socio-Economic 
classification (NS-SEC) (Office of National Statistics 2021), 
distance from work (less than 3 km travelled or 3 km and 
longer), residential location (urban/rural), current smoking 
status (yes/no), presence of a chronic health condition limit-
ing activities of daily living (yes/no), daily fruit consump-
tion (yes/no), daily vegetable consumption (yes/no) and 
daily consumption of unhealthy food in the form of cakes, 
muffins, or biscuits (2 categories yes/no).

Statistical analysis

SPSS (IBM Version 24) was used to analyse data from April 
to June 2021. Descriptive statistics were presented using 
frequencies and percentages as all variables were categori-
cal. Pearson Chi Square tests were used to compare different 
commute modes – active commuting (active/inactive). Mul-
tivariable logistic regression was used to investigate associa-
tions between active commuting and overweight, obesity 
and high SRH. Two models were run: model 1 adjusted for 
socio-demographic variables (age, gender, education level, 
socioeconomic group, urban/rural residential location, dis-
tance travelled, and chronic health conditions limiting activi-
ties of daily living (yes/no) and SRH or overweight/obesity 
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according to the dependent variable). Model 2 additionally 
adjusted for lifestyle variables (smoking status, daily con-
sumption of fruit, vegetables and unhealthy food). Further 
analysis examined active travel mode (cycling, walking) and 
distance travelled (less than 3 km or at least 3 km to work 
or place of education). All logistic regression results were 
presented as odds ratios and 95% CIs. Significant results 
were determined as a two tailed p value of <0.05.

Results

A total of 4038 participants (50% male, aged ≥15 years of 
age) in the Healthy Ireland 2017 survey attended work or 
education. Descriptive characteristics of the study popu-
lation are presented in Table 1. The largest proportion of 
participants were 25-to-44-years of age (48%) and in the 
higher managerial and professional socioeconomic group 
(40%). Approximately 75% travelled at least 3 km to work 
or place of education and the majority were living in urban 
areas. More than three quarters of participants used a private 
motorised vehicle to commute (75.7%), 8.8% used public 
transport while 15.5% actively commuted (12.5% on foot 
and 3% used cycling). Regarding BMI, 39% of participants 
were of normal weight, 40% were classified as overweight, 
and 20% were classified as obese. Most participants reported 
their health as very good or good (92%).

Characteristics of active and non‑active commuters

Comparative demographic and lifestyle characteristics of 
active and inactive commuters are presented in Table 1. 
Active commuters were more likely to be younger (68.6% 
were less than 45 years of age), have lower educational 
attainment and socioeconomic status, have a healthy BMI, 
live in an urban location and have a shorter commuting dis-
tance compared to the inactive commuters. Inactive com-
muters were more likely to be non-smokers and consume 
vegetables on a daily basis compared to active commuters. 
No differences were detected in self-rated health or in the 
percentage with a chronic health condition limiting activities 
of daily living between commuting groups.

Active commuting associations with BMI

Binary logistic regression analyses were performed to inves-
tigate the relationships between active commuting modes 
and overweight and obesity (Table 2). Those who used any 
form of active commuting had decreased odds of being 
obese compared to non-active commuters (AOR 0.69, 95% 
CI 0.52, 0.90). When active commuter modes were analysed 
separately, cycling was associated with further decreased 
odds of obesity relative to those who did not cycle (AOR 

0.23, 95% CI 0.09, 0.56). Walking to work or place of edu-
cation was not associated with obesity (AOR 0.85, 95% CI 
0.64, 1.13) relative to those who did not commute on foot. 
There was no association identified between active com-
muting (overall or by individual modes) and odds of being 
overweight.

Active commuting associations with self‑rated 
health

Binary logistic regression analyses were performed to inves-
tigate the relationship between active commuting modes and 
high SRH with adjustment for covariates (Table 3). There 
were no statistically significant associations between SRH 
and active commuting overall or when cycling and walking 
were analysed separately.

Active commuting associations according 
to distance travelled

When commuters were stratified according to the distance 
they travelled to work or place of education (i.e. less than 
3 km and 3 km or greater using active means) (Table 4) 
active transport with a journey of at least 3 km was associ-
ated with decreased odds of obesity (AOR 0.54, 95% CI 
0.30, 0.98) relative to non-active commuters. No association 
with obesity was observed for a commute distance of less 
than 3 km nor was active travel associated with overweight 
or self-rated health at either journey distance.

Discussion

Main finding of this study

In this cross-sectional analysis of a representative sample 
of the population in the Republic of Ireland we investigated 
associations between active commuting and weight status 
and self-rated health. The main findings suggest that active 
commuting is inversely associated with obesity, with further 
reduced obesity risk observed among cyclists and those who 
actively commuted ≥3 km. No associations were observed 
between active commuting (overall or individual modes) 
with overweight or SRH.

What is already known on this topic

Our finding, that active commuting is associated with 
lower likelihood of obesity, is consistent with findings 
from other studies (Gordon-Larsen et al. 2009; Lindström 
2008). A systematic review by Brown and colleagues 
suggested small but important benefits of active travel 
for obesity management (Brown et al. 2017). The results 
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from the current study support the proposed framework 
that active travel use results in higher energy expenditure 
than inactive travel modes which may result in healthy 
weight maintenance provided no significant increase in 
energy intake occurs in active travel users (Brown et al. 
2017). When cycling and walking were investigated 
separately, cycling had a strong inverse association with 

obesity. This was in concordance with findings from 
other studies (Laverty et al. 2013; Millett et al. 2013; 
Mytton et  al. 2016a; Nordengen et  al. 2019a; Rissel 
et al. 2014; Wen and Rissel 2008). Results from another 
systematic review indicate that cyclists have lower BMI 
and decreased cardiovascular disease risk factors than 
non-cyclists (Nordengen et al. 2019b). Contrary to other 

Table 1  Descriptive characteristics of active and non-active commuters

N and % represented. Boldface indicates statistical significance (* p < 0.05)
a chi square test
b very good or good SRH
c Fair, bad or very bad SRH
d Unhealthy food: cakes, muffins or biscuits
ADL, Activity of daily living; SRH, self-rated health

N Total Commuter mode p- value

Active (n = 623) Inactive (n = 3415)

Age group (years) 4038
 15–24 554 (13.5) 150 (24.1) 394 (11.5)
 25–44 1930 (47.8) 277 (44.5) 1653 (48.4) 0.0001a

 45–64 1405(34.8) 148 (23.8) 1257 (36.8)
 65 and older 159 (3.9) 48 (7.7) 111 (3.3)

Gender 4038
 Male 2020 (50.0) 328 (52.6) 1692 (49.5) 0.154a

Education level 4038
 Primary/post primary 2125 (52.6) 385 (61.8) 1740 (51.0) 0.0001a

 Third level 1913 (47.4) 238 (38.2) 1675 (49.0)
Distance travelled 3770
 <3 km 936 (24.8) 468 (75.1) 468 (14.9) 0.0001a

 ≥3 km 2834 (75.2) 155 (24.9) 2679 (85.1)
Socioeconomic group 4038
 Managerial, professional 1632 (40.4) 169 (27.1) 1463 (42.8)
 Intermediate profession 1452 (36.0) 226 (36.3) 1226 (35.9) 0.0001a

 Manual and routine 749 (18.5) 152 (24.4) 597 (17.5)
 Unclassified 205 (5.1) 76 (12.2) 129 (3.8)

Residential location 4038
 Urban 2533 (62.7) 463 (74.3) 2070 (60.6) 0.0001a

 Rural 1505 (37.3) 160 (25.7) 1345 (39.4)
BMI (kg/m2) 3296
 <18.5 50 (1.5) 9 (1.7) 41 (1.5) 0.659a

 18.5–24.9 1271 (38.6) 235 (45.3) 1036 (37.3) 0.001a

 25.0–30.0 1311 39.8) 195 (37.6) 1116 (40.2) 0.264a

 > 30.0 664 (20.1) 80 (15.4) 584 (21.0) 0.003a

SRH 4037
  Highb 3732 (92.4) 567 (91.2) 3165 (92.7) 0.187a

  Lowc 305 (7.6) 55 (8.8) 250 (7.3)
Chronic health condition limiting ADLs (yes) 4038 460 (11.4) 71 (11.4) 389 (11.4) 0.997a

Current smoking status (yes) 4038 845 (20.9) 166 (26.6) 679 (19.9) 0.0001a

Daily fruit consumption (yes) 4038 2647 (65.6) 402 (64.5) 2245 (65.7) 0.558a

Daily vegetable consumption (yes) 4038 3022 (74.8) 445 (71.4) 2577 (75.5) 0.033a

Daily unhealthy food consumption d (yes) 4036 721 (17.9) 115 (18.5) 606 (17.7) 0.644a
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studies which reported associations between active travel 
on foot and reduced obesity risk (Laverty et al. 2013; 
Millett et al. 2013; Rissel et al. 2014), we did not find 
any association between walking and obesity. Of note 
we used objective BMI measurements whereas some of 
the previous studies used self-reported BMI data which 
may affect the accuracy of results (Laverty et al. 2013; 
Rissel et al. 2014). However, our findings are plausible 
as cycling is often considered a more intense activity. Oja 
and colleagues reported that commuting by bicycle was 

associated with higher cardiorespiratory and metabolic 
improvements than walking in a 10-week RCT of seden-
tary commuters (Oja et al. 1991).

There was no association detected between active 
commute modes and overweight. This is inconsistent 
with findings from other cross-sectional studies (Barengo 
et al. 2006; Hu et al. 2002; Mendoza et al. 2011), all of 
which used objective BMI measurements. Eriksson and 
colleagues reported lower CVD risk for overweight par-
ticipants who actively commuted (Eriksson et al. 2020). A 

Table 2  Logistic regression models of the relationship between active commuting modes and overweight and obesity

Boldface indicates statistical significance (*p < 0.05). Model 1 adjusted for age, gender, urban/rural location, socioeconomic group, education 
level, SRH and chronic health condition affecting activities of daily living. Model 2 adjusted for Model 1 covariates and smoking status, daily 
consumption of fruit, vegetables and unhealthy food (cakes, biscuits or muffins)

Commuter mode Overweight
Crude OR (95% CI) Model 1 OR (95% CI) Model 2 OR (95% CI)

Active commuting (reference = non-active) 0.90 (0.74–1.09) 0.99 (0.81–1.21) 0.99 (0.81–1.22)
Cycling commuting (reference = not cycling) 0.93 (0.61–1.40) 0.84 (0.55–1.28) 0.84 (0.55–1.28)
Walking commuting (reference = not walking) 0.90 (0.72–1.11) 1.04 (0.87–1.30) 1.04 (0.83–1.31)

Obesity
Crude OR (95% CI) Model 1 OR (95% CI) Model 2 OR (95% CI)

Active commuting (reference = non-active) 0.68 (0.53–0.88) 0.68 (0.52–0.89) 0.69 (0.52–0.90)
Cycling commuting (reference = not cycling) 0.20 (0.08–0.50) 0.22 (0.09–0.54) 0.23 (0.09–0.56)
Walking commuting (reference = not walking) 0.85 (0.65–1.11) 0.84 (0.63–1.12) 0.85 (0.64–1.13)

Table 3  Logistic regression models of relationships between active commuting and SRH

Boldface indicates statistical significance (*p < 0.05). Model 1 adjusted for age, gender, urban/rural location, distance travelled, socioeconomic 
group, education level, overweight or obese status and chronic health condition affecting activities of daily living. Model 2 adjusted for Model 1 
covariates and smoking status, daily consumption of fruit, vegetables and unhealthy food (cakes, biscuits or muffins)
a Very good or good SRH
SRH, self-rated health

Commuter mode High  SRHa

Crude OR (95% CI) Model 1 OR (95% CI) Model 2 OR (95% CI)

Active commuting (reference = sedentary) 0.81 (0.60–1.11) 0.98 (0.61–1.56) 0.99 (0.62–1.59)
Cycling commuting (reference = not cycling) 1.01 (0.51–2.01) 0.51 (0.23–1.13) 0.50 (0.23–1.13)
Walking commuting (reference = not walking) 0.78 (0.56–1.01) 1.21 (0.73–1.99) 1.23 (0.75–2.04)

Table 4  Adjusted logistic 
regression models of 
associations between active 
commuting and health 
indicators stratified by distance

Boldface indicates statistical significance (*p < 0.05). AOR for age, gender, education level, residential 
location, chronic health condition limiting activities of daily living, smoking status, daily fruit, vegetable, 
unhealthy food consumption (cakes, biscuits or muffins), socioeconomic group, self-rated health (for over-
weight or obesity dependent variable), overweight/obese (for self-rated health dependent variable
a Very good or good SRH
SRH, self-rated health

Overweight Obesity High  SRHa

AOR (95% CI) AOR (95% CI) AOR (95% CI)

Inactive commuting Reference Reference Reference
Active commuting < 3 km 0.96(0.70–1.32) 0.81(0.54–1.22) 1.43(0.81–2.54)
Active commuting ≥ 3 km 1.05(0.72–1.54) 0.54(0.30–0.98) 0.51(0.24–1.1)
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possible explanation for the lack of an association between 
active commuting and overweight in the current study 
may be that active travel is generally of lower intensity 
than leisure time physical activity while regular higher 
intensity physical activity may be needed for prevention 
of overweight.

Higher SRH is hypothesised to be associated with active 
travel use, given the established links between physical 
activity and better health-related quality of life (Bize et al. 
2007). No association was found between high SRH and 
active commute modes. This contrasts with findings from 
a study of 1196 commuters by Norgenen and colleagues 
(Nordengen et al. 2019a). It should be noted that in that 
study 40% of the study population cycled and 88% reported 
high SRH, whereas in the current study 3% of participants 
cycled and 92% reported high SRH, which may account 
for the lack of an association with active commuting. In 
a longitudinal study by Mytton and colleagues, higher 
physical well-being was associated with maintenance of 
cycling commuting in Cambridge, UK, using the Physical 
Component Summary (PCS-8), which includes an SRH 
component (Mytton et al. 2016b). It has been suggested 
that those who participate in healthy lifestyle behaviours 
can be more negative about their health (Layes et al. 2012). 
Therefore, it is important to appreciate the complex nature 
of SRH as a representation of overall health as it can be 
influenced by many underlying social and individual fac-
tors. Residual confounding factors such as job strain and 
sleep may also affect the association between SRH and 
active commuting in this study.

Interestingly we report a stronger inverse association with 
obesity in those who actively travelled at least 3 km which 
may suggest a dose-response relationship. This is consist-
ent with previous studies which indicated similar exposure-
response findings (Laverty et al. 2013; Martin et al. 2015). 
Those engaging in longer active journeys are more likely to 
achieve the 30-minute recommended physical activity thresh-
old which is linked to a decreased disease risk (Department 
of Health and Children, Health Service Executive 2009).

Active travel specifically to work or education accounts 
for 27% of all trips in Ireland with the largest proportion of 
all trips taken during the week in Ireland (National Transport 
Authority 2017). In the present study almost 16% of study 
participants aged 15 years and older used active commut-
ing. Although this represents an increase from 13% in 2016 
(Central Statistics Office 2016) and is similar to that reported 
in the UK (Laverty et al. 2013; Flint et al. 2014) it is lower 
than in other European countries, for example in Sweden 
38% report actively commuting (Eriksson et al. 2020). These 
differences may represent different ethnicities, cultural hab-
its and infrastructure availability to the populations in ques-
tion. Car use is more dominant in Ireland, England and the 
USA while government policies in other countries such as 

the Netherlands are more car restrictive in favour of active 
transport promotion (Pucher and Buehler 2010).

What this study adds

To our knowledge this is the first study in Ireland to inves-
tigate associations between active commuting and BMI and 
SRH. Additionally, our study which uses data from a nation-
ally representative study of the Irish population, contributes 
to the evidence base regarding active commuting associations 
with SRH as a single item measure. Interviewers were profes-
sionally trained for face-to-face interviews reducing the risk 
of information bias and error. Objectively measured height 
and weight data was used for BMI measurement which is 
more reliable than self-reported data (Maukonen et al. 2018). 
Information on many potential confounders was collected.

In Ireland only 33% of adults and 12% of adolescents 
meet the WHO weekly physical activity recommendations 
(European Commission WHO 2018). Therefore, active travel 
use is an important lifestyle factor which has the potential 
to improve health by incorporating physical activity into 
daily commuting, re-enforcing the benefits of making small 
behavioural changes. This study, which demonstrated an 
inverse association between active commuting, particularly 
among cyclists and those actively commuting ≥3 km, repre-
sents a significant contribution to the evidence base regard-
ing active commuting associations with obesity. The findings 
support the need for further incentives to actively travel. Fur-
ther research should consider additional confounding factors 
in this association, in particular environmental factors such 
as traffic congestion, green space surroundings and public 
transport availability.

Limitations of this study

However, there are some limitations that should be noted. 
The cross-sectional study design, which precludes drawing 
conclusions regarding the temporal direction of relationships, 
limits inference with respect to causality. Reverse causality is 
possible; that is that participants who were obese may have 
been less likely to actively commute. Additionally, self-
reported data for active commute use was collected during a 
face-to-face interview which may be subject to social desira-
bility bias (Adams et al. 2005). Self-selection bias is possible 
in this study. Healthier people are more inclined to actively 
commute and have healthier lifestyle habits. Additional data 
on physical activity levels of participants would help to delin-
eate if the inverse association between active commuting and 
BMI is related specifically to active travel and not to overall 
fitness in daily life. This was an Anonymised Microdata File 
version of the original 2017 Healthy Ireland dataset. Data 
analysis was limited as a result by the categorised nature of 
all data which may affect accuracy of results.
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