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Abstract: Background: An established relationship exists between public transportation (PT) 

use and physical activity. However, there is limited literature that examines the link between 

PT use and active commuting (AC) behavior. This study examines this link to determine if PT 

users commute more by active modes. Methods: A volunteer, convenience sample of adults  

(n = 748) completed an online survey about AC/PT patterns, demographic, psychosocial, 

community and environmental factors. t-test compared differences between PT riders and  

non-PT riders. Binary logistic regression analyses examined the effect of multiple factors on 

AC and a full logistic regression model was conducted to examine AC. Results: Non-PT riders 

(n = 596) reported less AC than PT riders. There were several significant relationships with 

AC for demographic, interpersonal, worksite, community and environmental factors when 

considering PT use. The logistic multivariate analysis for included age, number of children and 

perceived distance to work as negative predictors and PT use, feelings of bad weather and lack 

of on-street bike lanes as a barrier to AC, perceived behavioral control and spouse AC were 

positive predictors. Conclusions: This study revealed the complex relationship between AC 

and PT use. Further research should investigate how AC and public transit use are related. 
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1. Introduction 

Participation in regular physical activity has been associated with a number of benefits including a 

reduction in morbidity and mortality from cardiovascular disease, obesity, diabetes, certain cancers, 

and mental health disorders [1]. Despite these known benefits, participation in regular physical activity 

has been declining [2], and national self-report data indicates that less than 50% of the population 

currently meets recommendations for physical activity [3,4]. This is a potential contributing factor to 

growing rates of obesity and metabolic related disorders in the United States [5]. Since physical activity 

is so vital to a healthy population, it is important to consider all the possible domains of physical 

activity—Including leisure-time (discretionary or recreational), occupational (work-related), domestic 

(housework/yard work), and transportation (walking or biking for travel)—To identify which areas can be 

improved [6]. The majority of the current literature on health outcomes refers primarily to leisure-time 

activity [1]; however, with sub-optimal rates of participation, an examination of all types of activity is 

warranted to address population-level health. 

The level of physical activity involved in transportation is of particular interest because most people must 

travel daily. Performing some or all of this travel on active modes—Such as walking or bicycling—Can  

lead to daily physical activity, which can have significant health benefits. For example, data from 

national surveys has found negative relationships between active travel and self-reported obesity [7–9], 

though it should be noted that other evidence suggests the relationship is not as well established [10]. 

Other documented health benefits of active commuting (AC) include a reduced risk of cardiovascular 

disease and all-cause mortality [11–13] and improved mental health [14–16]. Active commuting has also 

been identified as a promising measure to increase physical activity within the population as a whole; 

e.g., Healthy People 2020 physical activity objectives include initiatives to increase the proportion of 

active transportation trips as a part of the overarching goal to achieve longevity and health equity [17]. In 

addition to the physical and mental health benefits, there are also notable ecological/environmental and 

economic benefits associated with increased AC [18–20]. Examples include reduced carbon emissions, 

reduced fuel consumption and increased participation in the community. 

However, travel data suggest that active commuting represents a small proportion of trips. When 

considering one of the most commonly made trips—The daily trip to work—Active modes are among 

the least common methods of travel in the United States. While active commuting modes are 

successful in some smaller, low-population metropolitan areas (e.g., Ithaca, Corvallis, Ames for 

walking, and Corvallis, Eugene, Fort Collins, Davis for biking) [21], they have been less successful on 

a national level. Data from the Omnibus Household Survey indicate that the majority of commuters in 

the US (about 86%) use a personal vehicle to travel to and from work, while only a very small portion of 

the population either walked or biked to work (3%) [22]. 

Another travel mode of interest is mass transit (i.e., public transportation—PT), which seems to be 

on the rise recently, potentially due to number of factors: increased fuel costs, congestion and 

urbanization in the United States, improved service, changing values. Data from the American Public 

Transportation Association show that the number of trips made by public transportation has increased 

by 30% from 1995 to 2010 [23]. More people also use transit to get to work than active travel modes; 

as per the Omnibus Household Survey, about 5% of work trips nationally are made by transit while only 

3% are made by walking or bicycling [22]. Public transit use is particularly high (as much as 12%–30%) in 
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large, high-population metropolitan areas such as New York City, Washington DC, Chicago, Boston 

and San Francisco. US Census data also indicate that PT use tends to be particularly high among  

Non-Hispanic Blacks, Asians, Hispanics or those born outside the United States [21].  

Since PT users typically must walk or bicycle to access their transit stops, it is not surprising that  

PT use has been linked to increased participation in physical activity [24–28]. Therefore, one would 

expect public transit users to enjoy significant health benefits. This has been confirmed in the 

literature. For example, an analysis of the 2001 US National Household Travel Survey showed public 

transit use was associated with less obesity [29], which was also confirmed in a more recent study [30]. 

Other notable health benefits of public transit use separate from greater activity include lower 

passenger fatality rates, lower stress levels and improved air quality [31–33]. An Australian study of 

university students also found that those individuals who used public transit were more likely to 

achieve the public health goal of 10,000 steps/day measured by pedometer when compared with those 

students who reported higher private motor vehicle use [34]. Lachapelle and colleagues concurred with 

these findings with an American sample while noting that, regardless of neighborhood walkability, 

psychosocial factors could also influence the relationship between public transit and physical activity [35]. 

The health benefits associated with public transportation can also have significant monetary value; e.g., 

Stokes and others [36] estimated that the installation of a light rail transit system in Charlotte, NC (USA) 

would result in a 9-year cumulative public health cost savings of $12.6 million as a result of increased 

physical activity and reductions in obesity. Using European data, Rabi and de Nazelle [37] also noted 

significant cost savings and health improvement associated with decreased car travel.  

Despite the established relationship between public transportation and physical activity, there is 

limited literature that examines the link between public transit use and active commuting behavior. 

Similar to studies using health behavior theories to examine general physical activity participation, 

using a theoretical foundation can be helpful for explaining behavior [38]. The current study, building on 

other studies [39–44], uses constructs from the Theory of Planned Behavior [45] (perceived behavioral 

control, subjective norms) and the Social Cognitive Theory [46] (self-efficacy—an individual’s belief 

in his/her capacity to perform a particular task) to better understand active commuting behavior. 

Therefore, one of the purposes of this study is to examine if public transit ridership influences the 

active commuting behavior of individuals; i.e., are those who use transit more likely to use active 

modes than their non-transit trips? If true, we then seek to determine how individual, social, worksite 

community or environmental factors could also influence this relationship. Lastly, the study seeks to 

determine the most important factors that influence the variance in active [32] commuting behavior 

when controlling for public transit use, since the latter was found to be a significant predictor of the 

former. The results of this study will reveal insights into potential strategies or policies that might help 

to increase active commuting among individuals. 

2. Materials and Methods 

To examine the link between public transit use and active commuting behavior, results from a survey of 

commuters in the mid-Atlantic region of the United States were used. The following section details this 

data collection effort, the survey questions, and the methods used to analyze the survey results. 
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2.1. Study Design 

This cross sectional survey was delivered online using the Qualtrics software program (Provo, UT, 

USA) from June–December 2011. The study was approved by the Pennsylvania State University 

Institutional Review Board. 

Participants and Recruitment  

Adults aged 18 years or older, employed full- or part-time outside of the home and physically able 

to walk or bike were eligible to take part in the survey. Recruitment took place primarily in the  

mid-Atlantic region of the US (PA, OH, WV, MD, NJ, DE). The websites of large employers (e.g., K-12 

school districts, local/county government, private businesses, universities/colleges) in medium-large 

cities were examined for employee email addresses and individuals were contacted directly via email. 

These participants received a “closed” survey with a unique URL that was only able to be accessed 

once. When individual employee email addresses were not available, employers were contacted and 

asked to distribute an electronic invitation to take part in the survey via listserv, e-newsletter, or mass 

email, with a link to an open URL. In this situation the number of employees receiving the invitation was 

noted. Among employers contacted to send out the email invitation, only two employers refused to do 

so, while 84 did not respond to any attempted contacts, and 56 employers sent out the invitation. The 

e-contact invited people to take part in a “Commuting survey”. Participants were asked to self-report if 

they had access to public transportation in their community, and only those who reported yes were 

included in the analyses. Recruitment of participants is displayed in Figure 1. 

 

Figure 1. Participant recruitment. 
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2.2. Measures 

2.2.1. Commuting Patterns  

Participants were asked to reflect on the previous month and report on average the number of trips 

per week that they walked, biked, drove in a private vehicle, and took public transportation (where 

available) to and from work (e.g., an individual reporting walking to and from work would have 

counted as two trips). The number of individual trips via walking and biking was summed as the total 

number of active commuting trips. Individuals were dichotomized as either active commuters  

(>1 AC trips/week) or non-active commuters (0 AC trips/week). Separately, the number of public transit 

trips was summed and individuals were dichotomized as a public transit riders (>1 trip/week) or  

non-public transit riders (0 trips/week). This included anyone who used a public transit vehicle, regardless 

of the mode used to access transit (e.g., walking to the transit stop or driving to a transit stop). 

2.2.2. Public Transit Use Patterns 

Public transit riders were asked to report how frequently they brought a bicycle on public transit 

with them and how frequently they got off public transit at an earlier stop for the purpose of walking or 

biking further to their destination using a 1 (never) to 4 (often) scale. Participants self-reported how far 

their transit stop was from their home and workplace using a categorical question. Home/work is less 

than 0.5 miles from the transit stop (coded as 0 miles) and home/work is more than 0.5 miles from the 

transit stop (coded as 0.5 miles) and a total distance to transit stops was determined (0, 0.5 and 1 miles 

as possible values). A half mile was used as it would be approximately a 10 min walk, which would be 

a meaningful bout of physical activity. 

2.2.3. Demographics and Medical 

Participants reported their age, race/ethnic group, marital status, number of children, education level, 

income level, sex, and length and type of employment. Participants indicated from a list how many 

chronic diseases they had and reported their height and weight for body mass index (BMI) calculations.  

2.2.4. Self-Efficacy  

Using a 4-point Likert scale (1 = not at all confident to 4 = very confident with my skills for 

cycling), participants rated their confidence with their cycling skills in urban areas. 

2.2.5. Active Commuting Behavioral Beliefs  

Respondents were presented with eight statements related to physical or mental health benefits of 

AC (e.g., AC helps me control my weight, can help me to relieve stress) and five statements addressed 

other AC benefits (e.g., AC is good for the environment, helps me to save money, helps me be more 

productive at work, makes me a better employee, allows me to focus better). Respondents indicated their 

agreement with 13 statements about AC using a 7-point Likert scale (1 = completely disagree to  

7 = completely agree). A summed score was computed for all 13 items. Based on a previously-tested  

scale [47] this measure showed excellent reliability (α = 0.91). 
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2.2.6. Perceived Behavioral Control for active commuting 

Using a 7-point Likert scale (1 = completely disagree to 7 = completely agree), participants 

indicated their agreement with six statements about why AC is difficult (e.g., AC is difficult because I 

am not committed to it; because I am too tired) [47]. A summed score was computed for the six items, 

and was reliable (α = 0.84).  

2.2.7. Coworker and Spouse active commuting Behavior 

Using a 5-point Likert scale (1 = strongly disagree to 5 = strongly agree) participants responded to a 

question about their coworkers’ AC behavior: “Most of my coworkers walk or bike to/from work”. 

Participants also reported the number of times/week their spouse walked, biked or used public 

transportation to/from work. The sum of walking and bicycle trips was summed as spouse AC. 

2.2.8. Worksite 

Participants indicated how much they perceived their employer supported AC with one item using a 

5-point Likert scale (1 = strongly disagree to 5 = strongly agree). Respondents reported on their 

employer’s size and indicated (yes/no) number of employer supports for AC (e.g., incentives offered 

for AC, events related to AC, flexible work hours, bike storage policies, bicycle parking, locker rooms, 

flexible dress code), which were summed. Perceived problems for parking at work was assessed with 

three items about a lack of availability, high cost, and difficulty of parking with the same 1–5 Likert 

scale (greater score = more work parking problems). 

2.2.9. Community  

Participants reported on the availability of three supports for bicycling in their community (yes/no) 

(i.e., bike racks on buses, covered bike parking, “share the road” signs), which were summed. 

Perceived support for walking and biking was assessed using a 5-point Likert scale (1 = strongly 

disagree to 5 = strongly agree), asking participants to indicate their agreement with five statements 

(e.g., town/city support for pedestrian or bicyclists issues, seeing others in their community walking or 

biking, and maintenance of sidewalks or bike lanes). Perceived community support was calculated by 

summing the scores. Perceived pedestrian and bike friendliness were assessed separately; with individuals 

rating their community using a 1 (the area is not pedestrian/bicycle friendly at all) to 5 (the area is very 

pedestrian/bicycle friendly) scale. Participants indicated how long they believed it would take them to 

walk or bike to work, which was dichotomized as ≤20 min and greater than 20 min. 

2.2.10. Environmental Barriers 

With a 5-point Likert scale (1 = strongly disagree to 5 = strongly agree), participants indicated how 

perceived environmental barriers kept them from walking or biking to work. Items included: a lack of 

on-street bike lanes, lack of off-street walking/biking paths, lack of sidewalks, speed and volume of 

traffic along route, perceived crime along route, difficult terrain, and bad weather. 
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2.3. Analyses 

Basic descriptive statistics and frequencies were used to describe the sample. t-test compared 

differences between public transit riders (PTR) and non-public transit riders (non-PTR). t-test and 

analyses of variances (ANOVAs) were used to examine differences between groups. Where necessary 

Tukey post hoc tests were used with the ANOVAs to examine significant differences between groups. 

Number of AC trips/week was dichotomized as 0 trips/more than one trip and binary logistic regression 

analyses were conducted with public transit travel as a constant variable to examine the effect of public 

transit use on AC. A complete logistic regression model was also conducted to examine factors that 

influence AC behavior. Significantly associated variables were included after accounting for 

colinearity, with the final model including individual, interpersonal, worksite, community and 

environmental variables. All analyses were performed using IBM SPSS 20.0 (Armonk, NY, USA) and 

significance levels were set at p < 0.05. 

3. Results 

Summary statistics of sample broken down by public transit use are shown in Table 1. Non-public 

transit riders (n = 596) reported driving to work 8.36 ± 3.37 times/week and actively commuted  

1.57 ± 3.37 times/week.  

This was significantly different than public transit riders who reported driving to work 2.71 ± 3.54 

times/week (t = 18.28, p < 0.001) and actively commuting 4.26 ± 4.55 times/week (t = 8.16,  

p < 0.001). PTR reported 4.43 ± 3.51 trips/week on public transit. The average number of cars per 

household (2.98) was higher than the US national average for 2012 of 2.08 cars/household [48]. 

3.1. Differences between Public Transit Riders and Non-Public Transit Riders 

PTR were more likely to be male, report a lower income, be non-White and employed part time 

compared with NPTR. Non public transit riders were more likely to be older, report more children in 

the household, and more cars in the household. PTRs reported greater self-efficacy for biking skills, 

and greater perceived behavioral control for active commuting. NPTR were more likely to report being 

employed for longer than two years, compared with PTR who were more likely to report a shorter 

employment time. Spouse AC behavior and public transit ridership, as well as coworker AC behavior, 

were also greater among PTR. NPTR were more likely report their occupation as K-12 education (31.8%), 

higher education/research (21.2%) or white collar professionals (16.8%) whereas PTR were more likely to 

report higher education/research (36.2%) and white collar professionals (28.9%) as their occupation. 

PTR were more likely to work at a larger employer (more than 100 employees) and reported greater 

perceived parking problems compared with NPTR. Also, PTR were more likely to perceive employer 

support for AC, report a greater number of employer supports for AC and community supports for AC 

compared with NPTR. PTR were less likely to report a lack of on-street bike lanes, a lack of off-street 

walking/biking paths, lack of sidewalks, the speed and volume of traffic along route, and difficult 

terrain as barriers to AC compared with NPTR. 
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Table 1. Characteristics of the Sample (n = 748). 

Variable 
Non Public Transit Riders (n = 596) Public Transit Riders (n = 152) 

n (%) Mean (SD) n (%) Mean (SD) 

Individual variables   
Age *** 43.30 (11.11) 39.54 (12.00) 
Sex ** 
Male 184 (34.2) 65 (46.4) 

Female 354 (65.8) 75 (53.6) 
Marital Status (% Married/partnered) 

Married/partnered 423 (74.9) 101 (70.1) 
Single, divorced, widowed 142 (25.1) 43 (29.9) 

Race/ethnicity * 
Non-Hispanic White 493 (92.5) 119 (85.6) 
Non-Hispanic Black 15 (2.8) 6 (4.3) 

All other racial/ethnic groups 25 (4.7) 14 (10.1) 
Number of children * 0.56 (0.85) 0.37 (0.74) 

Income level * 
<$30 K/year 27 (5.2) 13 (9.5) 

$30–60 K/year 148 (28.6) 48 (35.0) 
>$60 K/year 343 (66.2) 76 (55.5) 

Education level 
High school graduate, some college 73 (13.6) 18 (12.9) 

College degree or higher 463 (86.4) 122 (87.1) 
Body Mass Index (kg/m2) 25.75 (5.45) 25.88 (5.30) 

Number of reported chronic diseases 0.71 (1.07) 0.76 (1.07) 
Number of cars in the household *** 2.98 (0.82) 2.29 (0.95) 

Employment level (% employed full time) * 
Employed full time 557 (93.9) 135 (88.8) 
employed part time 36 (6.1) 17 (11.2) 
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Table 1. Cont. 

Variable 
Non Public Transit Riders (n = 596) Public Transit Riders (n = 152) 

n (%) Mean (SD) n (%) Mean (SD) 

Employment category * 
Health/medical 43 (7.2) 9 (5.9) 

Administrative/clerical 48 (8.1) 17 (11.2) 
Education K-12 189 (31.8) 2 (1.3) 

Higher education/research 126 (21.2) 55 (36.2) 
Government/civil service 70 (11.8) 17 (11.2) 

Blue collar 18 (3.0) 8 (5.3) 
White collar 100 (16.8) 44 (28.9) 

Employment length *** 
less than 2 years 109 (18.4) 57 (37.7) 
2 years or more 483 (81.6) 94 (62.3) 

Self-efficacy for bicycling skills (range:1–4) ** 2.87 (1.07) 3.23 (1.04) 
AC behavioral beliefs score (range:13–91) 69.41 (11.01) 69.74 (12.35) 

Perceived behavioral control for AC (range: 7–42) *** 20.49 (7.97) 26.89 (8.99) 
Interpersonal variables   

Spouse AC (times/week) ** 0.65 (2.25) 1.21 (3.07) 
Spouse PT travel (times/week) *** 0.20 (1.23) 1.09 (2.84) 

Perceived coworker AC (range:1–5) * 1.53 (0.74) 1.82 (1.02) 
Worksite variables 

Employer size * 
1–100 employees 326 (54.9) 67 (44.4) 

more than 100 employees 268 (45.1) 84 (55.6) 
Number of employer supports for AC (range: 0–7) *** 2.37 (1.69) 2.96 (1.63) 

Perceived employer support for AC (range: 1–5) ** 2.66 (1.33) 2.99 (1.23) 
Perceived parking problems (range: 5–15) *** 6.20 (3.35) 8.69 (3.29) 
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Table 1. Cont. 

Variable 
Non Public Transit Riders (n = 596) Public Transit Riders (n = 152) 

n (%) Mean (SD) n (%) Mean (SD) 

Community variables 
Number of community supports for AC (range: 0–3) *** 1.46 (0.91) 1.94 (0.73) 

Perceived community support for AC (range: 5–25) 16.82 (4.79) 17.12 (4.31) 
Perceived pedestrian friendliness for AC (range: 1–5) 3.51 (1.24) 3.67 (1.23) 

Perceive bicycle friendliness for AC (range: 1–5) 3.29 (1.24) 3.39 (1.14) 
Perceived distance to work 
Less than 20 min bike ride 210 (37.7) 52 (35.4) 

Greater than 20 min bike ride 347 (62.3) 95 (64.6) 
Less than 20 min walk 81 (14.8) 14 (10.0) 

Greater than 20 min walk 467 (85.2) 126 (90.0) 
Environment variables (range 1–5) 

Lack of on street bike lanes *** 2.90 (1.53) 2.17 (1.30) 
Lack of off street walking/biking paths *** 2.96 (1.55) 2.25 (1.40) 

Lack of sidewalks *** 2.87 (1.57) 2.14 (1.43) 
Speed and volume of traffic along route *** 3.27 (1.51) 2.81 (1.45) 

Perceived crime along route 2.04 (1.35) 2.14 (1.34) 
Difficult terrain * 2.81 (1.46) 2.50 (1.37) 

Bad weather 3.53 (1.34) 3.36 (1.37) 

Note: AC: active commuting, PTR: public transit rider, NPTR: non-public transit rider, a significant difference between PTR and NPTR at the * p < 0.05, ** p < 0.01,  
*** p < 0.001 level. 
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3.2. Public Transit Riders’ Distances and Habits 

Among PTRs, the following reported distances were observed: 59.6% (n = 99) report less than 0.5 miles 

total to/from their transit stop, 26.5% (n = 44) reported 0.5–1 miles to/from their transit stop and 13.9% 

(n = 23) reported more than 1 mile to/from their transit stop. Among transit riders, 78.1% (n = 125) 

never bring a bike on the transit vehicle, 16.9% (n = 27) report occasionally bringing a bike on public 

transit and 1.9% (n = 3) report sometimes or often doing so. Riders did not report disembarking early to 

walk or bike further; 60.1% (n = 95) report never getting off public transit early to walk/bike more, 25.3% 

(n = 40) reported occasionally doing this, and 14.6% (n = 23) reported doing this sometimes or often. 

3.3. Factors Associated with Being an Active Commuter 

The odds ratios showing the likelihood of being an active commuter with respect to individual 

variables while simultaneously controlling for public transit ridership are shown in Table 2. The results 

were as expected based on previous work and intuition. Having a younger age, having fewer children, 

a lower BMI, fewer cars and fewer chronic diseases were all associated with being an active 

commuter. Men were more likely to be an active commuter compared with women.  

Table 2. Odd ratios for being an Active Commuter, Controlling for Public Transit Use (n = 748). 

Variable 
Association with AC 

OR CI p 
Individual variables 

Age 0.94 0.93–0.96 <0.001 
Sex 

Male (referent) 1 
Female 0.52 0.36–0.74 <0.001 

Marital status 
Not married (referent) 1 

Married 0.6 0.42–0.87 0.007 
Number of children 0.7 0.55–0.88 0.002 

Income level  
<$30 K/year 1 

$30–60 K/year 0.58 0.28–1.19 0.14 
>$60 K/year 0.46 0.23–0.92 0.03 

Race/ethnicity 
Non-Hispanic White (referent) 1 

Non-Hispanic Black 0.3 0.08–1.08 0.06 
All other racial/ethnic groups 2.61 1.30–5.23 0.007 

Employment length 
less than 2 years 1 
2 years or more 0.61 0.42–0.90 0.01 

Body Mass Index (kg/m2) 0.91 0.87–0.94 <0.001 
Number of reported chronic diseases 0.73 0.61–0.88 0.001 

Number of cars in the household 0.46 0.37–0.58 <0.001 
Self-efficacy for bicycling skills 1.99 1.63–2.44 <0.001 
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Table 2. Cont. 

Variable 
Association with AC 

OR CI p 
AC behavioral beliefs score  1.04 1.02–1.06 <0.001 

Perceived behavioral control for AC 1.22 1.18–1.27 <0.001 
Interpersonal variables    

Spouse AC (times/week) 1.34 1.23–1.46 <0.001 
Spouse PT travel (times/week) 1.06 0.97–1.16 0.22 

Perceived coworker AC 1.8 1.46–2.22 <0.001 
Worksite variables 

Employer size    
1–100 employees (referent) 1 
more than 100 employees 0.7 0.50–0.98 0.04 

Number of employer supports for AC 1.22 1.10–1.34 <0.001 
Perceived employer support for AC 1.43 1.25–1.63 <0.001 

Perceived parking problems 1.07 1.02–1.13 0.004 
Community variables    

Perceived distance to work 
Less than 20 min bike ride 3.6 2.26–5.73 <0.001 

Greater than 20 min bike ride (referent) 1 
Less than 20 min walk 7.3 5.31–11.79 <0.001 

Greater than 20 min walk (referent) 1 
Number of community supports for AC  0.26 0.17–0.90 <0.001 
Perceived community support for AC  1.03 0.99–1.07 0.08 

Perceived pedestrian friendliness for AC 1.43 1.23–1.66 <0.001 
Perceive bicycle friendliness for AC  1.34 1.16–1.56 <0.001 

Environment variables 
Lack of on street bike lanes 0.64 0.55–0.74 <0.001 

Lack of off street walking/biking paths 0.6 0.52–0.69 <0.001 
Lack of sidewalks 0.63 0.54–0.72 <0.001 

Speed and volume of traffic along route 0.65 0.57–0.74 <0.001 
Perceived crime along route 0.74 0.63–0.87 <0.001 

Difficult terrain 0.62 0.54–0.73 <0.001 
Bad weather 0.82 0.72–0.94 0.004 

Note: AC: active commuting, PT: public transit. 

Individuals who were married, employed at their current job for more than 2 years, and those 

reporting a household income of greater than $60,000/year were less likely to report AC, and those 

falling into “other” racial/ethnic groups were more likely to be active commuters. As expected, those 

with greater self-efficacy for biking, positive beliefs about AC and perceived behavioral control were 

more likely to be active commuters. Spouse and coworker AC participation was associated with being 

an active commuter, along with greater worksite support and more parking problems. Those working for 

a larger company (>100 employees) were less likely to be active commuters when controlling for PT use. 

Reporting fewer community supports for AC was associated with being an active commuter, and 

reporting a more bike and pedestrian-friendly community was also associated with AC. Those 
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reporting a shorter walk and bike time were more likely to be active commuters. Those reporting fewer 

environmental barriers (lack of on-street bike lanes, off-street walking/bike paths or sidewalks, traffic, 

crime, difficult terrain or bad weather) were more likely to be active commuters. 

3.4. Predictors of Active Commuting 

The logistic multivariate analysis for AC (refer to Table 3) produced a Nagelkerke R2 = 0.776, 

indicating a good fit to the data. Age, number of children and perceived distance to work were negative 

predictors while feelings of bad weather and lack of on-street bike lanes as a barrier to active 

commuting, perceived behavioral control and spouse AC were positive predictors. Public transit 

ridership had the largest odds ratio (OR = 12.29 95% CI = 3.59–42.10, p < 0.001) of all variables, 

meaning that PT use was the most significant predictor of AC behavior of all variables. 

Table 3. Logistic regression for Active Commuting (yes/no) (n = 748). 

Variable 
Association with AC 

OR 95% CI p 
Individual variables 

Age 0.94 0.89–0.98 0.008 
Number of children 0.49 0.28–0.88 0.02 

Sex 
Male (referent) 1 

Female 0.68 0.28–1.63 0.43 
Race/ethnicity 

Non-Hispanic White (referent) 1 
Non-Hispanic Black  3.61 0.40–32.84 0.25 

Other racial/ethnic group 2.23 0.38–12.94 0.37 
Income level 

<$30 K/year (referent) 1 
$30–60 K/year 0.55 0.05–6.53 0.64 
>$60 K/year 3.14 0.22–45.08 0.4 
Marital status 
Not married 3.63 1.12–11.74 0.03 

Married (referent) 1 
Number of cars in the household 1.28 0.68–2.40 0.44 
Self-efficacy for bicycling skills  1.11 0.68–1.81 0.67 

AC behavioral beliefs score  1.02 0.98–1.06 0.35 
Perceived behavioral control for AC  1.25 1.15–1.36 <0.001 

Public transit use 
NPTR (referrent) 1 

PTR 12.29 3.59–42.10 <0.001 
Interpersonal variables 

Spouse AC (times/week) 1.53 1.19–1.96 0.001 
Perceived coworker AC  1.45 0.81–2.60 0.21 

Worksite variables 
Perceived employer support for AC  1.28 0.90–1.84 0.17 
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Table 3. Cont. 

Variable 
Association with AC 

OR 95% CI p 
Community variables 

Perceived pedestrian friendliness for AC 1.17 0.83–1.64 0.37 
Perceived bike time to work 
More than 20 min (referent) 1 

Less than 20 min 7.23 2.59–20.17 <0.001 
Environment variables 

Lack of on street bike lanes 1.86 1.08–3.21 0.02 
Lack of sidewalks 0.65 0.40–1.08 0.1 

Speed and volume of traffic along route 0.59 0.37–0.95 0.03 
Perceived crime along route 1.1 0.71–1.70 0.66 

Difficult terrain 1.16 0.77–1.74 0.48 
Bad weather 1.86 1.28–2.70 0.001 

Note: OR: odds ratio, CI: confidence interval, AC: active commuting, PTR: public transit rider, NPTR:  

Non public transit rider. 

4. Discussion and Conclusions 

Although limited, this study helps to reveal a connection between public transportation use and 

active commuting to work. Previous studies have revealed that taking public transit is associated with 

increased amounts of walking activity [29,30], which is most likely due to the fact that public transit 

users must walk or bicycle to access the transit line. These earlier works also found that public transit 

users have a higher likelihood of walking to destinations near the home and work [35] and generally 

have more active lifestyles [24]. However, this study shows that public transit use (even as little as once 

a week) is also associated with significantly fewer trips to work by car and more trips by active modes, 

similar to findings with Danish adults [49]. This relationship was first touched upon by Lachapelle and 

Frank [26], which found a positive correlation between having a transit pass and walking to work. In 

addition to the aforementioned reasons, casual observation suggests that some public transit riders tend to 

forego transit and instead walk or bicycle to their destination if they arrive to the transit stop just after a 

vehicle leaves (i.e., when they expect a very long wait for the transit vehicle). If this is the case, the two 

travel modes are more intrinsically connected than previously thought.  

Perhaps more interestingly, this study is the first to reveal that public transit riders also perceive 

environmental barriers to active commuting less strongly than non-public transit riders, have a higher 

perceived behavioral control for active commuting and have higher self-efficacy for bicycling. The 

cause and effect nature of these relationships are not very clear, especially considering that land use 

patterns that influence commuter behavior was not considered; e.g., it is unknown if a traveler 

perceives environmental factors as less of a barrier because he is a frequent public transit user or if a 

traveler became public transit user because he perceives these environmental factors as less of a 

barrier. Weather could also be a factor in that someone who would typically walk or bike to work may 

opt for public transit during poor weather rather than driving. Further work is necessary to tease out this 

causality, but the existence of this relationship is certainly interesting.  
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Despite the lack of direction of causality, when controlling for these types of behavioral factors 

public transit ridership appears to be a predictor of active commuting behavior to work among 

individuals. This result reinforces the conjecture by Burke and Brown [33] that increases in physical 

activity through walking and bicycling can be achieved by promoting public transportation service. 

Measures designed to induce a mode shift from cars to public transit—such as increasing transit 

service or subsidizing transit fares—may not only increase mobility and reduce vehicular emissions, 

but should also have the added benefit of promoting walking and bicycling to work. Recent evidence 

has suggested that having a well-connected and complete public transit network can result in a reduction 

in cars/household for some, which is related to increases in active travel [50]. Since the health benefits of 

active commuting modes are well documented [7–9,11–13], this further highlights the connection 

between public transportation service and better population health. Therefore, public transportation might 

not only be a vital component to livable cities [51], but also a key component to healthier communities 

as well. 

In addition to public transit use, the results also highlight some other key insights about active 

commuting. Even when controlling for public transit use, psychological factors such as perceived 

behavioral control for AC, self-efficacy for bicycling and AC behavioral beliefs are significantly 

correlated with increased odds of being an active commuter. Thus, behavioral strategies might be 

successful in promoting active commuting. For example, classes designed to improve skills and 

comfort with urban cycling should help to increase someone’s self-efficacy for cycling and result in an 

increased likelihood that they will commute by bicycle [52]. Van der Kloof et al. [53] used this 

approach to build cycling skills with a population of non-Western immigrant women in Amsterdam 

and showed promising results. Educational outreach that stresses importance of daily physical activity 

and how this can be achieved by using active travel modes may also help to motivate commuters to 

walk or cycle to work. These behavioral strategies should especially targeted to those living in dense 

urban areas, where commute trips are generally shorter, since those with shorter perceived travel times 

to work are generally more inclined to use active modes. 

Factors at the workplace were also found to be important in the likelihood of being an active 

commuter, even when controlling for public transit use. Similar to Kaczynski and colleagues findings 

with a sample from the US on social and physical supports as a significant influence on AC [54], the 

current study noted the importance of these types of influences. Not only is the number of employer 

supports for active modes (such as flexible work hours, lockers/changing rooms, bicycle parking) 

significantly correlated with increased active commuting, but also just the perception of employer 

support and parking problems at work increased the likelihood of someone being an active commuter. 

Therefore, targeted policies at the workplace (e.g., charging for parking or providing monetary 

incentives to those who do not drive to work) can help motivate employees to switch to either public 

transit or active modes, in addition to better employee education about the facilities and incentives 

offered by the employer.  

Despite the significant findings, there are some limitations that should be noted. The cross-sectional 

design employed by this study limit our ability to make causation statements or temporal assumptions 

about how the factors are related to AC behavior. Our sampling strategy and use of a volunteer, 

convenience sample limit the generalizability as well as our ability to objectively assess land use factors. 

Along with our strategy is the low response rate; however, given that the survey was delivered 
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electronically, our reported response rate is most likely overly conservative as many of the e-invitations 

to complete the survey could have been filtered into “spam”/junk mail boxes and were never viewed by 

the potential participants. One of the most significant limitations is our reliance on self-report measures 

for AC behavior, public transit use and all interpersonal, worksite, community and environmental factors. 

Additional investigations in this area should consider using alternative or more objective forms of 

measurement for mode of transport and possible influence on travel mode choice. We also note that we 

did not ask about how individuals travel to or from their transit stops, so we lack data on these possibly 

multi-modal trips. Furthermore, we only examined active transportation to work and are unable to 

ascertain the role of active travel in general for individuals. Additional studies should investigate how 

AC is related to overall active transportation. Lastly, another limitation of this work is the inability to 

control for land use patterns around commuters’ work and homes. These land use patterns could also 

significantly affect both public transit use and active commuting behavior and should be taken into 

account in future studies.  

Notwithstanding these limitations, this study sheds light on the complex relationship between AC 

and public transit use. Given the extraordinary potential health, environmental and economic benefits, 

further research is needed to investigate how AC and public transit use are related and how one may 

moderate another. This study provides a foundation for future population-level health strategies to 

address AC. Further studies are being planned to address the limitations of the current effort. 
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