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ABSTRACT 

Background: Trend analyses of active commuting and potential variations in trends and 

association with cardiovascular disease (CVD) risk within sub-groups are unknown.  

Objectives: To a) describe trends in active commuting between 1998 to 2015 and b) to study 

the association between different amounts of active commuting and the incidence risk of CVD 

in a large sample of Swedish workers, and analyses of potential variations across sub-groups 

of socio-demographics, physical activity and BMI. 

Methods: A total of 318,309 participants (47% women, 18-74 years) who participated in a 

nationwide occupational health service screening between 1998 and 2015 were included. 

Commuting habits were self-reported, and data on first-time CVD events were derived from 

national registers.  

Results: Self-reported passive commuters decreased between 1998 and 2015 (64% to 56%), 

transferring to an increase in mainly moderate/high-dose active commuters (12% to 19%). 

Changes were seen in all subgroups. The characteristics and life-style habits of the typical 

passive and active commuter changed little over the study period. Low- and moderate/high-

dose active commuters had significantly decreased risks for a first time CVD during follow-

up. This was accentuated in men, middle-aged and in participants with light physical work 

situations, irregular exercise habits, being overweight/obese and with low fitness. 

Conclusion: Increases in active commuting were observed between 1998 and 2015, however 

still leaving a majority who do not actively commute. As active commuting, regardless dose, 

is associated with a lower CVD risk, encouraging more people to actively commute may 

provide an easily accessible and time-efficient possibility to increase physical activity and 

health in the general population. 

Keywords: cycling, walking, active commuting, cardiovascular disease, trends, physical 

activity, working population 
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Introduction 

Regular physical activity (PA) is important for cardiovascular health and longevity1-3. In spite 

of this, a large part of the Swedish population does not meet the required national guidelines 

for PA4,5, with lack of time often given as a reason for this6. With the shift towards a more 

inactive lifestyle in society during the last decades and a decrease in aerobic capacity in 

Sweden7, increasing levels of daily PA by active commuting to work may be a time-efficient 

possibility to reach important public health goals. Active commuting has previously been 

demonstrated to be independently associated with higher cardiorespiratory fitness8, and lower 

risk of cardiovascular disease (CVD)8-13 and all-cause mortality14. The prevalence of passive 

commuting today is reported to be high9,15-17, with little population-based data of trends in 

commuting habits during the last decades18. Moreover, more high-resolution analyses of 

potential variations between sub-groups of socio-demographics, physical activity and BMI in 

both trends and association with CVD risk are lacking, which would provide valuable 

knowledge for future intervention strategies. Previous studies have been conducted in 

different countries and may lack generalizability, while there is a scarcity of studies 

investigating the possible association of CVD and active commuting in Sweden. 

The aims of this study were to, in a large sample of men and women from the Swedish 

working population a) describe trends in active commuting between 1998 to 2015 and b) to 

study the association between different amounts of active commuting and the incidence risk 

of CVD. Potential variations across sub-groups of sex, age, geographical region, educational 

level, physical working situation, BMI and cardiorespiratory fitness were investigated. 

 

Material and Methods 

This study used data from the Health Profile Assessment (HPA) database, managed by the 

HPI Health Profile Institute (Stockholm, Sweden), which was responsible for standardization 
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of methods and education of data collection staff since the late 1970’s19,20. Participation was 

optional and free of charge for the individual and was offered to all employees working for a 

company or organization connected to occupational or other health services. The HPA 

comprises an extensive questionnaire, anthropometric and blood pressure measurements, a 

submaximal cycle test, followed by a person-centered dialogue. 

Between January 1998 and December 2015, data from a total of 318.309 participants 

(47% women) with a first-time HPA aged 18-74 years, without previous CVD, with valid data 

on a question concerning active commuting and the other sub-group variables, were registered 

and stored in a central database. During follow-up, data on first-time CVD events was derived 

from national registers and included in the present analyses on an individual level using the 

unique Swedish personal identity number. All participants provided informed consent prior to 

data collection. The study was approved by the ethics board at Karolinska University (Dnr 

2015/1864-31/2) and adhered to the Declaration of Helsinki. 

 

Assessment of active commuting 

The statement concerning active commuting read Transport mode to and from work (total 

time). Participants chose between five alternatives these being - by car, bus or train; by 

walking or cycling less than 10 minutes; walking or cycling between 10 and 19 minutes; 

walking or cycling between 20 and 29 minutes; walking or cycling 30 minutes or more. In 

2012, the statement was slightly revised to, I walk or cycle to and/or from work with the 

alternatives of - less than 5 minutes per day; 5-9 min/day; 10-19 min/day; 20-29 min/day; at 

least 30 min/day. In the description of the trends in active commuting (Table 2) as well as the 

association with CVD risk (Figure 1 and 2), participants reporting transport mode as by car, 

bus or train or less than 5 minutes per day were defined as “passive commuters”. The 

alternatives 5-9 min/day and 10-19 min/day were merged into 5-19 min/day and defined as 
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“low-dose active commuters”, and 20-29 min/day and at least 30 min/day were merged into ≥ 

20 min/day and defined as “moderate/high-dose active commuters”.  

 

Other measurements 

Body weight was assessed to the nearest 0.5 kg, height was measured to the nearest 0.5 cm 

and body mass index (BMI) was subsequently calculated. VO2max was estimated using the 

standardized submaximal Åstrand cycle ergometer test21. Previous validation studies on adult 

populations show small and non-significant mean differences on a group level between 

estimated VO2max by the Åstrand protocol and directly measured VO2max during maximal 

performance on a treadmill (mean difference 0.01 L·O2·min-1 (95% CI -0.10 to 0.11))22,23, 

making the submaximal test suitable for use in large unselected cohorts. A total of 57,422 

participants did not have valid data on estimated VO2max due to medication affecting the 

heart rate (such as betablockers) or heart rate outside the valid range. Some participants could 

not perform the test because of pain complaints, illness or perceived inability. However, in a 

previous publication, drop-out analysis revealed small differences in age, BMI and 

educational level between those with and without a valid estimated VO2max7. 

Current exercise, diet, smoking and perceived overall health were each self-reported 

through the following statements - I exercise for the purpose of maintaining/improving my 

physical fitness, health and well-being… with the alternatives Never, Sometimes, 1–2 

times/week, 3–5 times/week, or At least 6 times/week; I consider my diet, regarding both meal 

frequency and nutritional content to be...with the alternatives Very poor, Poor, Neither good 

nor bad, Good, or Very good; I smoke...with the alternatives At least 20 cig/day, 11–19 

cig/day, 1–10 cig/day, Occasionally, or Never; I perceive my physical and mental health as… 

with the alternatives Very poor, Poor, Neither good or bad, Good, or Very good. The highest 

educational attainment at the time for the HPA, was obtained from Statistics Sweden, by 
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linking the participant’s personal identity number, and defined as length of education (<9 

years, 9-12 years, or >12 years). Counties including the three largest cities of Sweden were 

categorized as “Urban; counties including a majority of rural municipalities as defined by the 

Swedish Association of Local Authorities and Regions were categorized as “ Rural”; all other 

counties were categorized as “All other”. Physical work situation was self-reported, and 

described as either Sitting with some movement, Physically active, Occasionally physically 

demanding, or Occasionally very physically demanding. A total of 27,017 people had not 

answered the relevant question for the physical working situation. Consequently 291,292 

participants were included in the physical work situation subgroup.  

 

CVD event surveillance 

All participants were followed from the date of HPA completion, until their first CVD or until 

31 December 2015. Incident cases of CVD event after the HPA (fatal or non-fatal myocardial 

infarction, angina pectoris or ischemic stroke; ICD8, 410-414 and 430-438; ICD9, 410-414, 

427, 429-437; ICD10, I20-I25, I46, I60-I66) were ascertained through the national in-hospital 

registry. 

 

Statistical analyses 

Differences between the different commuting groups were tested using a one-way ANOVA 

and Kruskal-Wallis ANOVA with post-hoc analyses adjusting for multiple comparisons. 

Percentages of commuting habits were standardized, using the direct method, to the 

population 18-74 years old in Sweden in 2015 (n = 6,842,976) by sex, age (18-24 years, 25-34 

years, 35-44 years, 45-49 years, 50-54 years, 55-64 years, 65-74 years), and length of 

education (<9 years; 10‐12 years; ≥12 years). Relative changes in standardized percentages 

were calculated by dividing the absolute change with the percentage in 1998-2002. 
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Multivariable logistic regression modelling adjusting for sex, age and educational level was 

used to test for significant differences of the standardized percentages a) over time (1998-

2002 vs. 2011-2015) and b) between sub-groups within each alternative of reply (<5 min/day, 

5-19 min/day and ≥20 min/day, respectively). Cox proportional hazard regression modelling 

was used to assess hazard ratios (HR) with 95% confidence interval (CI) for first time CVD 

incidence in relation to commuting habits at baseline in the total population and in sub-

groups. A sensitivity analysis of all CVD incidence rates (n = 5.714) and incidence rates 

excluding any events occurring within the first two years after doing the HPA (n = 4.640) did 

not change the results. The proportionality assumption for Cox-regression was examined 

using scaled Schönfelts residuals, and we found no violation of the proportionality 

assumption. Data were analyzed using IBM SPSS (Statistical Package for the Social Sciences 

for Windows), version 24.0.0, 2016, SPSS Inc, Chicago, IL. 

 

Results 

A total of 318,309 participants (47% women) were included in the analyses. The majority 

(62%) reported being passive commuters (Table 1). Participants engaging in more, compared 

to those engaging in less, daily active commuting were significantly more often women, had a 

higher educational level, lower BMI, exercised more often, perceived their diet habits to be 

better, were more often non-smokers, perceived their overall health to be better, had higher 

estimated VO2max and had a less strenuous work situation. 

 

Table 1 here. 

 

Trends in active commuting habits 
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The proportion of passive commuters decreased significantly over the study period, from 64% 

in 1998-2002 to 56% in 2011-2015 (p<0.001) (Table 2). This transferred into a small increase 

in low-dose active commuters (24% to 25%, p<0.001), and a greater increase in 

moderate/high-dose active commuters, 12% to 19% (p<0.001) The decrease in passive 

commuters and increase in moderate/high-dose active commuters was seen in all sub-groups 

of sex, age, geographical region, level of education, physical working situation, exercise 

habits, BMI and estimated VO2max. More specifically, the relative decrease in passive 

commuting within the different sub-groups was more pronounced in women, young age-

group, urban region, the lowest and highest educational levels, light physical work situation, 

none/irregular exercisers, normal weight and obese, and low estimated VO2max. The relative 

increase in moderate/high-dose active commuters was more pronounced in women, youngest 

and oldest age-group, urban region, low- and middle educational levels, none/irregular 

exercisers, normal weight and moderate/high estimated VO2max. 

 

Table 2 here. 

 

The passive and active commuter 

A passive commuter in 2011-2015 was more likely to be a man, middle-aged, live in a rural 

area, have a low educational level, have a strenuous work situation, be a none/irregular 

exerciser, be overweight or obese, and have low estimated VO2max (Table 3). This is similar 

to the typical passive commuter in 1998-2002, except for physical work situation, where a 

passive commuter in 1998-2002 was more likely to have a light work situation.  

Both a low- and moderate/high-dose active commuter in 2011-2015 was more likely to 

be a woman, live in an urban region, have a high educational level, have a light physical work 

situation, be weekly regular exercisers, be a normal weight, and have a moderate/high 
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estimated VO2max. They only differed in age, where a low-dose active commuter was more 

likely to be young, and a moderate/high-dose active commuter to be in the older age-group. 

These characteristics of a typical commuter were similar in 1998-2002, except for that both 

low- and moderate/high-dose active commuters were more likely to have strenuous jobs in the 

earlier years compared to the later years of the study period.    

 

Table 3 here. 

 

Commuting habits and CVD risk 

During a mean follow-up time of 7.2 years, a total of 5,714 first time CVD events occurred. 

Compared to passive commuters, those being low- and moderate/high-dose active commuters 

at baseline had a significantly lower risk of a first time CVD event after multi-adjustment for 

sex, age, performed year, diet, smoking, BMI, exercise, educational level (HR 0.89, 95% CI 

0.83-0.95 and 0.91, 0.83-0.98, respectively) (Figure 1). Men had a significantly decreased 

CVD risk if engaging in active commuting at baseline, regardless of commuting dose. Similar 

trends were seen for the middle-age group, and in the oldest-age group for low-dose active 

commuting. Participants living in urban and rural regions, and of all educational levels, had a 

beneficial effect of low-dose active commuting. Only participants with high educational 

levels had significantly decreased CVD risk with moderate/high-dose active commuting. In 

relation to life-style habits, participants with light work situations, being none/irregular 

exercisers, overweight, and having a low estimated VO2max had a significantly decreased 

CVD risk if engaging in active commuting, irrespective of dose, compared to passive 

commuters (Figure 2). For obese participants, low-dose active commuting was associated 

with significantly reduced CVD risk. 

 

Figure 1 and 2 here. 
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Discussion  

The main findings of the present study are an increase in mainly moderate/high-dose active 

commuters, (12% to 19%, between 1998 and 2015), and a decline in self-reported passive 

commuters (64% to 56%). These changes were seen in all sub-groups of socio-demographics, 

physical activity and BMI. However, the changes were more pronounced in some sub-groups 

compared to others. A pattern of a typical passive and active commuter in 2011-2015 

emerged, which had changed little since 1998-2002. Low- and moderate/high-dose active 

commuters, compared to passive commuters, had similar significantly decreased risks for a 

first time CVD during follow-up. This was accentuated in men, the middle-aged group and 

participants with a light physical work situation, as well as those with none/irregular exercise 

habits, being overweight/obese and with low estimated VO2max.    

 

Prevalence and trends in active commuting habits 

The proportion of participants who reported being passive commuters in 2011-2015 (56%) is 

lower than in previous studies. In a nationally representative survey of UK residents in 2009-

2011, 85% of participants aged between 16 and 65 years reported passive commuting by 

private or public transport16. Further, in 2007-2010, 76% and 78% of participants in the 

NHANES and UK Biobank project, respectively, reported having no active transportation9,24. 

In the Swedish National Travel Survey from 2011-2014, which investigates the travel habits 

in the Swedish population between the ages of 6–84, car or public transport was used as the 

main mode of travel for 71% of the total yearly business, work and study-related journeys 17. 

Only 25% of the yearly commuting journeys used walking or cycling as the main mode. 

Regarding the characteristics in the present study of a typical active commuter (regardless 

dose) more often being a woman, older, having a high education and a light physical work 
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situation, being regular exercisers, having lower BMI and higher fitness, are similar to 

previous reports9,11,12,17. Only in the NHANES-study, those with the highest level of active 

transportation were young and most likely to be men. The characteristics of the typical 

passive and active commuter were stable over the study period except for the association with 

physical work situation, where an active commuter was more likely to have a sedentary work 

situation at the end compared to the beginning of the study period.   

Previous population-based trend data on commuting habits are equivocal. Contrary to 

the present findings, commuting by car (comparable to our passive commuting) increased 

significantly from 21% to 68% in Glasgow during the period 1966-2001, while cycling and 

walking to work decreased from approx. 28% to 13% (from 4 to 1% and 24 to 12% for 

cycling and walking, respectively)18. Comparing data from the Swedish National Travel 

Survey in 1999 with the previously reported figures from 2011-201425, small changes were 

seen in the main mode used for business, work and study-related journeys between the two 

time periods (from 67% to 71% by car/public transport and 27% to 25% by cycling/walking). 

Looking specifically at cycling as a mean of transportation in Sweden, although both average 

kilometer and numbers of trips declined between 1995 and 2014 (-16% and -34%, 

respectively)26, there was no change over the period when the main purpose of cycling was 

commuting. On the contrary, cycling has been reported to increase in the whole of Denmark 

during the same period27. Looking back in time, in Stockholm (Sweden) in 1949, a large 

company conducted a questionnaire including all their 5000 employees asking how they 

travelled to-and-from work. 60% of their employees cycled to work and 19% walked while 

only 1% used a totally passive transport mode28. It would seem that active commuting trends, 

although increasing in Sweden and Denmark since 1998, are possibly still at a lower level in 

comparison to 40 years ago, so creating strategies or policies to promote active commuting up 
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to similar levels of 40 years ago might translate into increased physical activity in the general 

population.  

 

Active commuting habits and CVD risk 

We found a decreased CVD risk with active commuting, compared to passive commuting, of 

11% and 9%, respectively, for those reporting low- and moderate/high-dose of active 

commuting, without the possibility of making any further distinction in the analyses of mode 

used (walking or cycling), intensity during commuting or distance travelled. However, our 

results are similar to a meta-analytic review including 173,146 participants10  and data from 

the UK Biobank including 358,799 middle-aged and older participants12, which both reported 

a 11% lower risk associated with self-reported active commuting using walking or cycling, 

with no further analyses on the intensity of commuting activity. In the meta-analytic review, a 

more robust association was seen among women, which is opposite to the results in the 

present study where only significantly reduced risk was seen in men. However, taking into 

consideration the mode of active commuting may be important, as walking and cycling might 

differ in the intensity of the activity9,13. The importance of walking and cycling separately on 

incident CVD risk was investigated in 263,450 middle-aged men and women, showing no 

significant association with short distance (below median) travelled, but significantly lower 

risk with long distance (above median) travelled, however with small differences between the 

two modes of commuting (walking HR=0.59, 95% CI 0.38 to 0.92 and cycling 0.53, 0.29 to 

0.97)9. Moreover, in a population-based sample from the Northern parts of Sweden, regular 

car commuting was associated with a 74% increased risk for a first-time myocardial 

infarction, compared to bus, walking or cycling11. In sex-specific analyses, the associations 

remained significant only in men. 
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Importantly, we found a reduced CVD risk from active commuting, regardless of dose, 

in both middle-aged and older participants, urban and rural geographic sites and in all levels 

of education after multi-adjustment including exercise. This is highly relevant in many 

perspectives. For example, in the light of a demographic shift to an older population, who 

often find it difficult to achieve recommended exercise levels4, active commuting may 

provide an opportunity for middle-aged and older adults to maintain an health-preserving 

activity level. Also, as lower educational levels or socioeconomic status are reported to be 

associated with lower fulfillment of recommended levels of exercise4, as well as a higher 

burden of disease and shorter life expectancy29, the decreased CVD risk with even low-dose 

active commuting in participants with a short education (≤ 9 years) is highly relevant both 

from an individual and a public health perspective.  

Participants in the least beneficial sub-groups of physical activity and obesity exhibited 

the strongest CVD risk reduction with active commuting. Low-dose active commuting was 

associated with 11 to 17% reduced CVD risk for those with light occupational, none/irregular 

exercise habits, with low estimated VO2max or being overweight or obese. This is supported 

by previous reports, showing that the greatest health benefits and CVD risk reductions are 

seen when sedentary individuals go from no physical activity to some physical activity, or 

very low fit individuals improve their fitness levels somewhat – although not reaching 

recommended physical activity or fitness target levels 30,31. We were not able to define the 

intensity of the active commuting. However, the low-dose active commuting in the present 

study does not reach the recommended levels of physical activity over the week (150 min), 

but does replace time that would otherwise be spent sedentary (for example by passive 

commuting by car). A substitution of small amounts of time spent sedentary with either light 

or moderate-to-vigorous physical activity has previously been shown to be associated with 

more beneficial cardiovascular risk profiles and lower all-cause mortality32. Hence, active 
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commuting may be a highly important source of daily activity, inducing health benefits in 

those individuals who need it the most.  

 

Possibilities and challenges of active commuting 

Although we report an overall decline in passive commuters between 1998 and 2015, the 

majority of the participants at the end of the study period still passively commute. 

Interventions that encourage people to actively commute, if only for a few minutes per day, 

may be a more feasible and individually motivated option compared to leisure-time exercise 

interventions, especially as it is time-efficient with no need to be seen as structured and 

planned exercise (which may be repelling for many). Interestingly, it has been suggested that 

there is great potential for car commuters in Stockholm to change to active commuting by 

cycling33. A possible 111,000 car commuters have been estimated to have the physical 

capacity and a short enough distance to work (30 minutes) to change to cycle commuting. 

This could yield large health benefits both from the actual commuting and from lower 

emissions of air pollutants from cars.  

Apart from internal motivation, several external factors are key determinants for getting 

individuals to choose active modes of transportation over passive modes. In Sweden (and 

other elongated Nordic countries such as Norway and Finland), seasonal weather variations as 

well as climate differences between the southern and northern part of the country, induce 

specific local challenges for sustained active commuting throughout the year. For example, in 

a study in a Nordic metropolitan setting, the trip frequency in active commuters who only 

cycled varied largely over the year (with lower levels in the wintertime), while the trip 

frequency was more stable in actively commuting pedestrians or in those who alternately 

cycled and walked throughout the year34. Moreover, external physical and social 

characteristics such as infrastructure, distance and safety of travel are identified as directly 



15 
 

and indirectly influencing active travel habits35. Levels of cycling and walking rates may vary 

largely between countries as well as between urban and rural areas (as reported in the present 

study), which highlights the differences in pre-requisites and challenges between different 

areas, and the importance to develop localized policies and implementation strategies for 

increasing active travel. 

 

Strengths and limitations 

The main strength is the large sample of women and men, giving the potential to perform 

highly clinically relevant analyses of variations across subgroups. Another strength of this 

study is that the definition of active commuting has been consistent over the years of data 

collection. Standardization of commuting data in relation to the Swedish population with 

regard to sex, age, and length of education enabled comparisons over the study period. The 

main limitations are the self-reported nature and the lack of information of the mode, 

frequency or intensity of the active commuting, which restricts more high-resolution analyses 

in trends and associations with CVD risk. Fully valid comparisons between the results from 

previous studies regarding prevalence and trends in commuting habits are hampered due to 

the different questions and alternatives of reply used, and these comparisons should be 

interpreted cautiously.  

Another limitation of this study is that the information concerning CVD events was only 

ascertained from the in-hospital registry instead of also the cause-of-death register as small 

discrepancies can be found between the two, and some incidences of CVD which lead to 

sudden cardiac death outside the hospital may not have been recorded at the time we received 

the in-patient register. 

 

Perspectives 
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In a large sample of men and women of different ages from the Swedish working population, 

we report an increase in mainly moderate/high-dose active commuters, and a decline in self-

reported passive commuters, between 1998 and 2015. However, this still leaves a majority 

who do not actively commute. As both low- and moderate/high-dose active commuters had a 

significantly lower CVD risk compared to passive commuters, encouraging more people to 

actively commute may provide an easily accessible and time-efficient possibility to increase 

physical activity and health in the general population. This is especially so in the light of 

recently reported declines in fitness in Sweden7. Replication of the findings using objectively 

assessed active commuting habits are needed. 
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Table 1. Characteristics of the study population in relation to commuting habits (n=318,309). 

 
Passive 

commuters 
Low-dose  

commuters 
Moderate/ 

high-dose commuters 
  n=198,282 n=72,220 n=47,807 
Sex (women)  43% (84,606)†‡ 53% (38,387)‡ 55% (26,093) 
Age (year) 43 ± 11†‡ 43 ± 12‡ 44 ± 12 

Education (≥ 12years) 22% (43,041)†‡ 30% (21,779)‡ 35% (16,750) 

Region (urban) 46% (91,952)†‡ 50% (36,358)‡ 52% (24,657) 
Weight (kg) 79.5 ± 15.8†‡ 76.3 ± 15.2‡ 75.1 ± 14.6 
Height (cm) 174 ± 9†‡ 173 ± 9‡ 173 ± 9 
BMI (kg/m2) 26.1 ± 4.3†‡ 25.4 ± 4.2‡ 25.1 ± 3.9  
Exercise (≥ 1 time/wk) 63% (123,848)†‡ 69% (49,479)‡ 72% (34,341) 
Diet (very good/good) 59% (117,590)†‡ 64% (46,180)‡ 70% (33,544) 
Smoking habits (non-smoker) 80% (158,921)†‡ 82% (59,128)‡ 85% (40,631) 
Perceived health (very good/good) 67% (132,932)†‡ 70% (50,374)‡ 75% (35,726) 
Physical work situation (strenuous) N=182,741 N=65,581 N=42,970 

 16% (29,401)†‡ 14% (9,050)‡ 12% (5,310)  

Estimated VO2max (ml/min/kg)  N=161,418 N=59,673 N=39,796 

 35.6 ±  9.7†‡ 37.5 ± 10.2‡ 38.3 ± 10.3 
CVD events 2.0% (3,944)†‡ 1.5% (1,096) 1.4% (674) 
Mean follow up time (years) 7.4 ± 4.2†‡ 7.2 ± 4.3‡ 6.6 ± 4.3d 

Incident rate (event/10.000 person years) 26.8†‡ 21.2 21.3 
Data is presented as mean (SD) or % (n) 
†Significant difference versus low-dose commuters 
‡Significant difference versus moderate/high-dose commuters 
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Table 2. Standardized percentages and relative changes of commuting habits in 1998–2002 and 2011–2015, respectively, in the total sample and in socio-
demographic and life-style related sub-groups. 

  Passive commuters Low-dose commuters Moderate/high-dose commuters 
    1998-2002 2011-2015 Relative change 1998-2002 2011-2015 Relative change 1998-2002 2011-2015 Relative change 

 Total  64% 56% -13% 24% 25% 4% 12% 19% 58% 
           

Sex Women 60% 50% -17% 28% 27% -4% 12% 23% 92% 

 Men 69% 63% -9% 20% 22% 10% 11% 16% 45% 
           

Age 18-34 years 66% 57% -14% 23% 26% 13% 11% 17% 55% 

 35-49 years 65% 60% -8% 22% 23% 5% 13% 17% 31% 

 50-74 years 62% 55% -11% 24% 23% -4% 14% 22% 57% 
           

Region Urban 65% 53% -18% 24% 27% 13% 12% 20% 67% 

 All others 61% 59% -3% 27% 23% -15% 13% 19% 46% 

 Rural 68% 63% -7% 21% 21% 0% 11% 17% 55% 
           

Educational level ≤ 9 years 73% 62% -15% 18% 20% 11% 10% 18% 80% 

 10-12 years 65% 60% -8% 25% 24% -4% 10% 17% 70% 

 ≥ 12years 57% 44% -23% 26% 30% 15% 17% 26% 53% 
           

Physical work 
situation Light 65% 56% -14% 23% 25% 9% 12% 19% 58% 

 Partly strenous 60% 57% -5% 27% 24% -11% 13% 20% 54% 

 Strenuous 65% 61% -6% 22% 20% -9% 13% 19% 46% 
           

Exercise habits None/irregual 69% 59% -14% 21% 23% 10% 10% 18% 80% 

 ≥ 1 time/week 59% 55% -7% 27% 25% -7% 14% 20% 43% 
           

BMI < 25 m2/kg 61% 53% -13% 27% 25% -7% 12% 21% 75% 

 25-30 m2/kg 63% 59% -6% 25% 24% -4% 12% 18% 50% 

 > 30 m2/kg 70% 61% -13% 21% 24% 14% 10% 15% 50% 
           

Estimated 
VO2max   <32 mL/min/kg  67% 61% -9% 22% 23% 5% 11% 16% 45% 

  ≥32 mL/min/kg  55% 52% -5% 32% 25% -22% 14% 23% 64% 
Bold text indicates non-significant (p>0.05) differences from 1998-2002.
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Table 3. Odds ratio (95%CI) for commuting habits in the different socio-demographic and life-style related subgroups in 1998-2002 and 2011-2015. 

  Passive commuters Low-dose commuters Moderate/high-dose commuters 

    1998-2002 2011-2015 1998-2002 2011-2015 1998-2002 2011-2015 
Sex Women 1 (ref) 1 (ref) 1 (ref) 1 (ref) 1 (ref) 1 (ref) 

 Men 1.55(1.48-1.62) 1.48 (1.45-1.52) 0.64 (0.61-0.68) 0.80 (0.78-0.83) 0.82 (0.77-0.87) 0.70 (0.68-0.72) 

        

Age 18-34 years 1 (ref) 1 (ref) 1 (ref) 1 (ref) 1 (ref) 1 (ref) 

 35-49 years 0.99 (0.93-1.04) 1.28 (1.24-1.32) 0.92 (0.86-0.98) 0.80 (0.77-0.82) 1.18 (1.09-1.28) 0.90 (0.87-0.94) 

 50-74 years 0.82 (0.77-0.87) 0.96 (0.92-0.99) 1.06 (0.99-1.13) 0.86 (0.83-0.89) 1.37 (1.26-1.49) 1.30 (1.25-1.36) 

        

Region Urban 1 (ref) 1 (ref) 1 (ref) 1 (ref) 1 (ref) 1 (ref) 

 All others 1.01 (0.95-1.06) 1.28 (1.24-1.31) 0.94 (0.89-1.00) 0.82 (0.80-0.85) 1.09 (1.01-1.17) 0.86 (0.84-0.89) 

 Rural 1.21 (1.14-1.28) 1.52 (1.46-1.58) 0.84 (0.79-0.89) 0.73 (0.70-0.77) 0.89 (0.82-0.97) 0.74 (0.71-0.78) 

        

Educational level ≤ 9 years 1 (ref) 1 (ref) 1 (ref) 1 (ref) 1 (ref) 1 (ref) 

 10-12 years 0.94 (0.88-1.01) 0.91 (0.87-0.96) 1.01 (0.94-1.10) 1.07 (1.01-1.13) 1.11 (1.01-1.23) 1.08 (1.01-1.15) 

 ≥ 12years 0.69 (0.64-0.75) 0.48 (0.46-0.51) 1.18 (1.08-1.30) 1.54 (1.46-1.63) 1.60 (1.43-1.79) 1.85 (1.74-1.98) 

        

Physical work situation Light 1 (ref) 1 (ref) 1 (ref) 1 (ref) 1 (ref) 1 (ref) 

 Partly strenous 0.89 (0.84-0.94) 1.09 (1.05-1.13) 1.15 (1.07-1.22) 0.94 (0.91-0.98) 1.02 (0.94-1.11) 0.94 (0.90-0.98) 

 Strenuous 0.90 (0.83-0.96) 1.31 (1.26-1.36) 1.07 (0.98-1.16) 0.80 (0.77-0.84) 1.14 (1.03-1.26) 0.83 (0.78-0.87) 

        

Exercise habits None/irregual 1 (ref) 1 (ref) 1 (ref) 1 (ref) 1 (ref) 1 (ref) 

 ≥ 1 time/week 0.74 (0.71-0.78) 0.83 (0.81-0.86) 1.12 (1.06-1.18) 1.08 (1.05-1.11) 1.58 (1.48-1.70) 1.23 (1.19-1.27) 

        

BMI < 25 m2/kg 1 (ref) 1 (ref) 1 (ref) 1 (ref) 1 (ref) 1 (ref) 

 25-30 m2/kg 1.21 (1.15-1.27) 1.27 (1.24-1.31) 0.88 (0.83-0.93) 0.93 (0.90-0.96) 0.84 (0.78-0.90) 0.75 (0.73-0.78) 

 > 30 m2/kg 1.42 (1.31-1.53) 1.46 (1.40-1.51) 0.85 (0.78-0.92) 0.92 (0.88-0.96) 0.61 (0.54-0.69) 0.60 (0.57-0.63) 

        

Est. VO2max   <32 mL/min/kg  1 (ref) 1 (ref) 1 (ref) 1 (ref) 1 (ref) 1 (ref) 

  ≥32 mL/min/kg  0.66 (0.62-0.70) 0.71 (0.69-0.73) 1.21 (1.13-1.29) 1.11 (1.07-1.15) 1.77 (1.62-1.93) 1.54 (1.48-1.60) 
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Figure 1. Forest plot of hazard ratio (95% CI) for first time CVD event in relation to active commuting habits in 
the total sample and in socio-demographic sub-groups. All analyses are adjusted for sex, age, performed 
year, diet, smoking, BMI, exercise, educational level (when not evaluated as sub-group). AC, Active 
commuting.



25 
 

Figure 2. Forest plot of hazard ratio (95% CI) for first time CVD event in relation to active commuting habits in 
the total sample and in life-style related sub-groups. All analyses are adjusted for sex, age, performed year, 
diet, smoking, BMI, exercise, educational level (when not evaluated as sub-group). AC, Active commuting. 
 


