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ABSTRACT 30 

Background: To investigate the association between levels of active transport and levels of leisure time 31 

physical activity (LTPA) with C-reactive protein (CRP), white blood cell count (WBC), body mass index 32 

(BMI), waist circumference (WC), and lipids, in a large representative sample of adults residing in the US. 33 

Methods: Cross-sectional data from the National Health and Nutrition Examination Survey (NHANES). 34 

Adjusted multinomial logistic regressions were carried out to quantify associations between levels of self-35 

reported active transport (or LTPA) and quintiles of anthropometric measures and serum markers.  36 

Results: 3,248 adults were included. For serum inflammatory biomarkers, we observed a lower likelihood 37 

of being in the top quintile groups of circulating CRP (aOR: 0.60, 95%CI: 0.40 to 0.90) and WBC (aOR: 0.65, 38 

95%CI: 0.44 to 0.95) with engaging in low to medium levels active transport, but not with higher levels of 39 

active transport. Higher levels of LTPA were associated with lower likelihood of having high levels of serum 40 

inflammatory biomarkers (aOR: 0.60, 95%CI: 0.42 to 0.86 in the top CRP group; aOR: 0.58, 95%CI: 0.39 to 41 

0.87 in top WBC group).  42 

Conclusions: Promoting active transport and/or LTPA may be a beneficial strategy to improving some, but 43 

not all, cardio-metabolic health outcomes. 44 

 45 

Key words: Active transport; adult; cross-sectional; inflammatory markers. 46 

 47 

Introduction  48 

Regular and sustained participation in physical activity aids in the prevention of non-communicable 49 

diseases and associated risk factors1-2. Adults can achieve adequate levels of physical activity (30 minutes 50 
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a day on 5 days a week at least moderate intensity) through a variety of domains. Two key domains include 51 

leisure time physical activity (LTPA) and active travel (i.e. walking and cycling). While there is sufficient 52 

evidence to show that overall physical activity is beneficial for physical health1-2, domain specific benefits 53 

are known to a lesser extent.  54 

Overall physical activity may have beneficial anti-inflammatory effects as evidence from epidemiological 55 

studies has consistently demonstrated an inverse association between physical activity and markers of 56 

low grade systemic inflammation3-5. The anti-inflammatory effects of exercise may partly explain the well-57 

documented cardio-protective effects of physical activity6-8. An important and well-studied inflammatory 58 

marker is C-Reactive Protein (CRP), a protein found in blood plasma. The level of CRP, which can be 59 

measured in your blood, increases when there's inflammation in your body. Importantly, CRP has been 60 

shown to be inversely associated with physical activity9and it has been shown to predict, independently 61 

of conventional risk factors, coronary heart disease (CHD) and cardiovascular disease (CVD) mortality in 62 

the general population and also in patients with type 2 diabetes10, 11. Another important and studied 63 

inflammatory marker is total white blood cell count (WBC). A low WBC (leukopenia) is a decrease in 64 

disease-fighting cells (leukocytes) in the blood. WBC has been shown to have an inverse association with 65 

overall physical activity and to be independently associated with non-communicable diseases, such as 66 

CHD (e.g. see 12).  67 

A recent systematic review 13 on the associations between active transport and health (including a total 68 

of 24 studies from 12 countries, 15 of which included adult samples) concluded that active transport may 69 

have positive effects on health outcomes. However, the review identified just one study investigating the 70 

association between active transport and lipid levels and showing an increase in HDL cholesterol but no 71 

changes in serum total cholesterol or triglyceride concentrations14. Further research is required to confirm 72 

or refute these findings. Another systematic review investigated the association between active transport 73 

and adiposity in adults and the review concluded that there is limited evidence that active transport is 74 
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associated with more physical activity as well as lower body weight15. However, study heterogeneity and 75 

crude measures for active transport and physical activity impede quantitative conclusions15. Interestingly, 76 

to our knowledge, few studies have investigated associations between active transport and the 77 

inflammatory markers CRP and WBC. With regard to associations between LTPA and health, one 78 

systematicreview16 was identified exploring associations between LTPA and incident metabolic syndrome. 79 

This review included 16 articles and found that any amount of LTPA is better than none and that LTPA 80 

substantially exceeding the current physical activity guidelines is associated with an additional reduction 81 

in metabolic syndrome risk16. However, few studies have investigated such associations of LTPA with 82 

inflammatory biomarkers WBC and CRP. 83 

Considering the current gaps in the literature, the present study asked the question: what are the 84 

relationships between active transport and levels of LTPA with inflammatory markers in US adults? The 85 

aim of the present study was to investigate the association between levels of active transport and levels 86 

of LTPA with CRP, WBC, body mass index (BMI), waist circumference (WC), and lipids, in a large 87 

representative sample of adults residing in the US. We hypothesized that lower levels of active travel or 88 

lower levels of LTPA would be associated with unfavourable cardiometabolic risk factor outcomes. 89 

 90 

METHODS 91 

Study Population 92 

Cross-sectional analyses using data from the National Health and Nutrition Examination Survey (NHANES) 93 

were carried out. The National Health and Nutrition Examination Survey (NHANES) was designed to 94 

provide cross-sectional estimates on the prevalence of health, nutrition, and potential risk factors among 95 

the civilian non-institutionalized U.S. population up to 85 years of age17. In brief, NHANES surveys a 96 

nationally representative complex, stratified, multistage, probability clustered sample of about 5,000 97 
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participants each year in 15 counties across the country. Survey participants were asked to attend a 98 

physical examination in a mobile examination centre (MEC) or in the participants’ home. The NHANES 99 

obtained ethical approval from the National Centre for Health Statistics Research Ethics Review Board and 100 

participants provided written informed consent. 101 

We extracted demographic information, employment status, measures of adiposity, drinking and smoking 102 

history, self-reported LTPA, self-reported walking and cycling for travel, and inflammatory and lipid 103 

biomarkers and combined them into a single dataset for each data collection wave. We created a single 104 

dataset for each wave of data from NHANES 2007-2008 and 2009-2010, and excluded those who were 105 

younger than 20 years old or were pregnant, or unable to walk for a quarter mile. 106 

 107 

Active transport 108 

Participants self-reported their active transport behaviour in the 2007-2008 and 2009-2010 waves. 109 

Participants were asked if they walk or use a bicycle for at least 10 minutes continuously to get to and 110 

from places (to work, for shopping, to school). Participants who answered “no” to this question were 111 

classified as non-active transporters (zero minutes/week active transport). For those who answered “yes”, 112 

they were further asked about activity frequency (“In a typical week, on who many days do you walk or 113 

bicycle for at least 10 minutes continuously to get to and from places?”), and duration (“How many times 114 

do you spend walking or bicycling for travel on a typical day?”). Levels of active transport were calculated 115 

as the weekly minutes that participants reported participating in walking or cycling by multiplying the 116 

number of days participants walked or bicycled by their daily duration. Travel mode was defined as non-117 

active transport (zero minutes/week active transport)18, low level of active transport (<150 118 

minutes/week), and high level of active transport (≥ 150 minutes/week).  119 

Anthropometry 120 
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Weight and height were measured at the time of physical examinations at the MEC. The measurements 121 

followed standard procedures and were carried out by trained technicians using standardized equipment. 122 

BMI was calculated as weight in kg/(height in meters)2. We categorized study participants into standard 123 

BMI categories: underweight (<18.5kg/m2), normal weight (18.5-24.9 kg/m2), overweight (25.0 – 29.9 124 

kg/m2), and obese (≥30.0 kg/m2). For analytic purposes, we combined underweight and normal weight 125 

participants (≤25 kg/m2)19. Waist circumference was measured according to the WHO procedures in 126 

centimetres. 127 

Serum inflammatory biomarkers and lipid markers 128 

The process of blood collection is detailed in the NHANES Laboratory/Medical Technologist Procedures 129 

Manual20. Circulating CRP was quantified by latex-enhanced nephelometry with a Behring Nephelometer 130 

Analyzer System. CRP levels were categorized to low (<1.0 mg/L), moderate (1.0 –3.0 mg/L), and high (>3.0 131 

mg/L)21. Individuals with CRP levels ≥10 mg/L were excluded since this may represent an acute infective 132 

episode. WBC were counted with Coulter HMX Hematology Analyzer, a quantitative, automated 133 

hematology analyzer and leukocyte differential cell counter for In Vitro diagnostic use in clinical 134 

laboratories. Serum high-density lipoprotein cholesterol (HDL-C), total cholesterol and triglycerides were 135 

determined enzymatically on Roche Modular P chemistry analyzer (Roche Diagnostics, 9115 Hague Road, 136 

Indianapolis, IN 46250). Low-density lipoprotein cholesterol (LDL-C) was calculated using the Friedewald 137 

formula by subtracting HDL-C and triglycerides/5 from total cholesterol, which restricted the sample to 138 

triglycerides values less or equal to 400/mg/dL for validity22. 139 

Socio-demographic characteristics 140 

Socio-demographic characteristics including age, gender, race and ethnicity, education, marital status, 141 

smoking and drinking behaviour, ratio of family income to poverty, employment status, and chronic illness 142 

were extracted. Based on self-reported race and ethnicity, participants were classified into one of the 143 
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three racial/ethnic groups: Non-Hispanic White, Non-Hispanic Black, and Hispanic and others. Education 144 

levels were classified into four groups: less than 12th grade, high school, some college, and college 145 

graduate or above. Participants’ marital status were summarized into two groups: live with someone 146 

(married, and living with partner), and live alone (widowed, divorced, separated, never married). Based 147 

on self-reported occupation, we created a binary variable for employed (working at a job or business, with 148 

a job or business but not at work) and unemployed (looking for work, not working at a job or business). 149 

Ratio of family income to poverty was used as an indicator of socioeconomic status was categorized to six 150 

groups (<1, 1-1.9, 2-2.9, 3-3.9, 4-4.9, 5 and above). Alcohol consumption was classified into never drinker, 151 

one or more drink per week, and more than one drink per week. Finally, we classified participants into 152 

three groups: never smokers (did not smoke 100 cigarettes and do not smoke now), former smokers 153 

(smoked 100 cigarettes in life and do not smoke now), and current smokers (smoked 100 cigarettes in life 154 

and smoke now). 155 

Self-reported leisure-time physical activity (LTPA) 156 

Participants self-reported their daily activities and leisure time activities using questions based on the 157 

Global Physical Activity Questionnaire (GPAQ)23. Levels of LTPA were calculated as the minutes per week 158 

that participants reported participating in moderate-to-vigorous-intensity physical activity (MVPA). 159 

Participants reported the number of days and minutes spent in moderate recreational and vigorous 160 

recreational activities in a typical week, by answering questions “In a typical week, on how many days do 161 

you do vigorous-intensity sports, fitness or recreational activities?”, “Minutes vigorous recreational 162 

activities”, “In a typical week, on how many days do you do moderate-intensity sports, fitness or 163 

recreational activities?”, and “Minutes moderate recreational activities”. We summarized the total 164 

number of minutes for both activities, where the number of minutes spent in vigorous-intensity physical 165 

activity were doubled and added to the number of minutes of moderate-intensity physical activity to 166 

approximately equivalent the MET value24. Participants were classified as inactive (zero min/week MVPA), 167 
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insufficiently active (<150 min/week MVPA), and sufficiently active (≥150 min/week MVPA) based on the 168 

WHO physical activity guidelines25. 169 

  170 
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STATISTICAL ANALYSIS 171 

Survey analysis procedures were used to account for the sample weights (MEC exam weight), 172 

stratification, and clustering of the complex sampling design to ensure nationally representative 173 

estimates. We included participants with completed information on active transport behaviour, socio-174 

demographic characteristics, self-reported LTPA, anthropometric measures and serum markers. A total of 175 

3,248 adults provided sufficient data for analyses. We calculated the descriptive statistics for participants’ 176 

characteristics, LTPA categories, anthropometric measures and serum markers by their active transport 177 

status. We summarized weighted means and standard errors for continuous variables, and weighted 178 

proportions for categorical variables.  179 

Multinomial logistic regressions were carried out to quantify associations between levels of self-reported 180 

active transport (or LTPA) and quintiles of anthropometric measures and serum markers. The 181 

multivariable models were adjusted for age, gender, race and ethnicity, education level, marital status, 182 

smoking and drinking status, ratio of family income to poverty, employment status, chronic illnesses and 183 

self-reported LTPA (or active transport) for anthropometric measures, and additionally adjusted for BMI 184 

for serum inflammatory and lipid makers. Results from the logistic regression models are presented as 185 

odds ratios (ORs) with 95% confidence intervals (95%CIs). Further sensitivity analyses were carried out 186 

using multivariable linear regression treating anthropometric measures and serum makers as continuous 187 

variables. All statistical significance was set at p<0.05. All statistical analyses were performed using Stata 188 

version 14.0 (STATA Corp., College Station, Texas, USA). 189 

 190 

  191 
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RESULTS 192 

A total of 3,248 adults aged 20 years or older (mean age 46 years (SE 0.45)) had sufficient data on travel 193 

behaviour, LTPA, anthropometry measure, serum inflammatory biomarker and lipid markers, and 194 

covariates. Of these, we excluded participants who were pregnant or with physical function limitation by 195 

reporting “unable to do” to the question “walking for a quarter mile difficulty”. Our study population 196 

consisted of 3,139 adults with completed data. The majority of the study population did not engage in 197 

active transport (74.7%). Our analyzed sample are middle aged adults (mean age 46.0±0.4 years), and 198 

overweight (mean BMI 27.7±0.1 kg/m2). We observed statistically significant differences between non-199 

active travellers and active traveller for most characteristics, except for smoking behaviour, employment 200 

status, and serum LDL cholesterol, total cholesterol and triglycerides levels (Table 1).   201 
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Associations of active transport with anthropometry measures, serum inflammatory biomarkers and 202 

lipid markers 203 

Tables 2 to 4 summarize both the adjusted association of levels of active transport and LTPA with 204 

anthropometry measures, serum inflammatory biomarkers and lipid makers. For anthropometry 205 

measures, engaging in high levels of active transport (≥150 minutes/week) had lower likelihood of 206 

being in the top quintile of BMI (aOR: 0.62, 95%CI: 0.41 to 0.91) and waist circumference (aOR: 0.51, 207 

95% CI: 0.31 to 0.83) groups. These associations were also seen by engaging in higher LTPA (≥150 208 

minutes/week), yet with slightly stronger effects (aOR: 0.42, 95%CI: 0.28 to 0.63) in the top BMI group; 209 

aOR: 0.37, 95% CI: 0.25 to 0.61 in top waist circumference group). For serum inflammatory 210 

biomarkers, we observed a lower likelihood of being in the top quintile groups of circulating CRP (aOR: 211 

0.60, 95%CI: 0.40 to 0.90) and WBC count (aOR: 0.65, 95%CI: 0.44 to 0.95) with engaging in 1-149 212 

min/week active transport, but not with higher levels of active transport. Higher levels of LTPA (≥150 213 

minutes/week) were associated with lower likelihood of having high levels of serum inflammatory 214 

biomarkers (aOR: 0.60, 95%CI: 0.42 to 0.86 in the top CRP group; aOR: 0.58, 95% CI: 0.39 to 0.87 in 215 

top WBC group). With respect to lipids markers, no association was seen for levels of active transport 216 

or LTPA. Sensitivity analyses using multivariable linear regression models with anthropometric 217 

measures and serum markers as continuous variables showed same results (supplementary tables 1-218 

3). 219 

 220 

Discussion 221 

In this large representative sample of US adults, we found that higher levels of active transport and 222 

higher levels of LTPA were associated with lower levels of adiposity, lower levels of CRP, and lower 223 

levels of WBC, after adjustment for important confounding variables. Interestingly, no associations 224 

were found with lipids. These findings support and add to previous literature demonstrating that 225 
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overall physical activity is associated with the positive health outcomes, lower levels of adiposity and 226 

lower levels of inflammatory biomarkers3-5.  227 

The relationship between physical activity and adiposity is one that is known intimately and a key 228 

mechanism driving the association is the increase in daily energy expenditure26. Importantly, present 229 

findings show that both active transport and LTPA are associated with a reduction in WC. WC in 230 

particular has been shown to have a strong association with Type II diabetes and metabolic 231 

syndrome12.Our results support those by others that suggest a reduction in adiposity can be achieved 232 

by an increase in active transport or an increase in LTPA13-16.  Mechanisms resulting in lower levels of 233 

WBC and CRP from sustained participation in physical activity are not well understood, and further 234 

work in this area is required. However, epidemiologic data suggest that better fitness is associated 235 

with reduced total WBC due to lower counts in all WBC subclasses27, 28. Additionally, lower BMI has 236 

been shown to be associated with reduced total WBC and, in particular, neutrophil, lymphocyte, 237 

monocyte, and basophil counts29. Physical activity is related to several confounders that are 238 

independently associated with lower CRP levels. For example, physical activity is inversely related to 239 

age, smoking, hypertension, BMI, and waist-to-hip ratio, total and non-high-density lipoprotein 240 

cholesterol, triglycerides, and apolipoprotein B concentrations, whereas these factors are directly 241 

related to CRP concentrations30. Targeting LTPA and/ or active transport may be effective strategies 242 

in lowering levels of inflammatory biomarkers, as well as adiposity. 243 

Interestingly, the present study showed that those engaging in 1-149 min/week active transport had 244 

lower levels of serum inflammatory biomarkers but not those engaging in the highest levels of active 245 

transport. The exact rationale behind this is not known and a plausible explanation is elusive. 246 

However, it may be that those who are participating in exceptionally high levels of active transport 247 

are experiencing the negative effects of exercise stress on increasing inflammatory markers. Further 248 

research is required to test this hypothesis.   249 
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In the present study no associations were found between active transport and markers of lipids. It 250 

may be that the activity domains LTPA and active transport are not sufficient to yield a favourable lipid 251 

profile and indeed an increase in overall physical activity is required. However, an improvement in 252 

HDL has been observed in relation to higher levels of active transport and LTPA in previous studies13,16. 253 

Further research in other populations, using longitudinal designs, to understand differences observed 254 

between studies is warranted.  255 

Key strengths of this study are the large sample representative of the U.S. adult population, objective 256 

measures of physical activity and assessment of active transport for any purpose rather than just for 257 

commuting. However, the study is not without limitations. The cross-sectional design prohibits 258 

attributing causality to the associations between active transport, LTPA and health outcomes. Further 259 

investigation using a prospective or experimental study design is needed to refute/confirm our results. 260 

Since outcomes were based on self-report, reporting biases may exist. It is for example known that 261 

self-reported walking and cycling might be subject to recall and social desirability biases, a limitation 262 

compounded by the use of questions that are potentially cognitively challenging. Future research 263 

should utilize objective measures of time spent walking or cycling for travel purposes or time spent 264 

physically active during leisure time. The measure of travel mode was relatively crude and did not 265 

allow multi-modal trips or the daily breakdown of travel behaviour to be ascertained. Public transport 266 

use was not measured and travelling by public transport usually includes some walking (e.g. walking 267 

to the bus station or waking from the train station to one’s destination).  268 

The present study in a large representative sample of US adults suggests that promoting active 269 

transport and/ or LTPA may be a beneficial strategy to improving some, but not all, cardiometabolic 270 

health outcomes. Specifically, higher levels of active transport and higher levels of LTPA were 271 

associated with lower levels of adiposity, lower levels of CRP, and lower levels of WBC. However, no 272 

associations with lipids were found.  273 
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Table 1. Socio-demographic characteristics and physical activity levels of adults (20 years or older) from the 
NHANES (207–2010), by travel behaviour  

  

Zero Active 
Travel 

Lower Level 
Active Travel 

(<150 min/week) 

High Level Active 
Travel (≥150 

minutes/week) p-value 

 N 2,344 351 444  

 Weighted Na 111,450,154 15,443,711 19,385,234  

Age (year) Mean (s.e.) 47.2 (0.5) 42.8 (1.3) 41.7 (1.0) <.001 

Gender     0.002 

Men % 49.0 51.8 59.5  

Women % 51.0 48.2 40.5  

BMI     0.05 

<24.9 % 33.9 35.9 42.0  

25.0 – 29.9  % 35.7 34.6 35.7  

≥ 30 % 30.4 29.5 22.3  

Race     0.02 

Non-Hispanic White % 73.2 66.3 65.8  

Non-Hispanic Black % 9.5 14.5 12.8  

Hispanic and other % 17.3 19.2 21.4  

Education     <.001 

Less than 12th grade % 16.1 11.5 34.9  

High School % 24.4 21.3 13.8  

Some college % 29.2 28.5 34.4  

College graduate or above % 30.3 38.7 27.9  

Marital status     0.02 

Live with someone % 65.7 57.7 57.9  

Live alone % 34.3 42.3 42.1  

Smoking     0.77 

Never smoker % 55.9 59.6 56.8  
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Former smoker % 24.6 22.4 22.6  

Current smoker % 19.5 18.0 20.6  

Alcohol consumption     0.07 

Never  % 26.1 22.9 18.8  

≤1 drink per week % 44.0 40.9 44.6  

>1 drink per week % 29.9 37.2 36.6  

Ratio of family income to poverty     0.02 

<1 % 10.8 16.2 20.1  

1-1.9 % 18.2 20.4 19.4  

2-2.9 % 17.3 10.5 18.5  

3-3.9 % 13.8 15.0 10.5  

4-4.9 % 11.9 12.3 7.6  

≥ 5 % 28.0 25.6 23.9  

Employment status     0.21 

Employed % 68.4 62.3 67.7  

Unemployed % 31.6 37.7 32.3  

Chronic illness     0.001 

Yes % 36.3 29.7 24.1  

No % 63.7 70.3 75.9  

Leisure time physical activity (LTPA)     0.009 

Inactive % 44.4 35.8 44.3  

Insufficiently Active % 17.2 21.9 10.6  

Sufficiently Active % 38.4 42.3 45.1  

Waist circumference (cm) Mean (s.e.) 96.7 (0.4) 95.6 (1.1) 94.1 (0.9) 0.01 

Circulating CRP (mg/L) Mean (s.e.) 2.20 (0.05) 1.97 (0.1) 1.91 (0.1) 0.02 

White Blood cell count  (1000 cells/uL) Mean (s.e.) 6.54 (0.1) 6.16 (0.1) 6.25 (0.1) 0.008 

HDL cholesterol (mg/dL) Mean (s.e.) 117.0 (0.9) 111.7 (2.3) 115.7 (2.6) 0.40 

LDL cholesterol (mg/dL) Mean (s.e.) 54.5 (0.5) 55.0 (1.5) 54.7 (0.9) 0.75 

Total cholesterol (mg/dL) Mean (s.e.) 197.0 (1.1) 190.8 (2.5) 194.7 (2.8) 0.25 

https://wwwn.cdc.gov/nchs/nhanes/2011-2012/TRIGLY_G.htm#LBXTR
https://wwwn.cdc.gov/nchs/nhanes/2011-2012/TRIGLY_G.htm#LBXTR
https://wwwn.cdc.gov/nchs/nhanes/2011-2012/TRIGLY_G.htm#LBXTR
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Triglycerides (mg/dL) Mean (s.e.) 129.4 (2.5) 122.3 (5.4) 126.3 (5.5) 0.45 

aWeighted sample size to account for the complex survey design (including oversampling), survey non-response, and post-stratification in the NHANES study. 

http://www.heart.org/HEARTORG/Conditions/Cholesterol/HDLLDLTriglycerides/HDL-Good-LDL-Bad-Cholesterol-and-Triglycerides_UCM_305561_Article.jsp
https://wwwn.cdc.gov/nchs/nhanes/2011-2012/TRIGLY_G.htm#LBXTR
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Table 2: Adjusted odds ratios of being in the top quintile of anthropometric measures associated with time spend in active travel and leisure time physical 

activity (LTPA) 

 

 

 

 

 

 

 

 

 

Table 3: Adjusted odds ratios of being in the top quintile of serum inflammation biomarkers associated with time spend in active travel and leisure time 

physical activity (LTPA) 

 

 

 

 

 

 

 

 

 Body mass index Waist circumference 

Time spent in active travel 

Zero min/wk   

1-149 min/wk 1.04 (0.63 to 1.71) 1.05 (0.62 to 1.78) 

>-150 min/wk 0.62 (0.41 to 0.91) 0.51 (0.31 to 0.83) 

LTPA 

Zero min/wk   

1-149 min/wk 0.69 (0.44 to 1.06) 0.70 (0.38 to 1.28) 

>-150 min/wk 0.42 (0.28 to 0.63) 0.39 (0.25 to 0.61) 

Adjusted for age, gender, race and ethnic group, education level, marital status, smoking 
status, drinking behavior, ratio of family income to poverty, employment status, chronic illness 
condition, and leisure time physical activity (or active transport). 

 Circulating CRP White Blood cell count 

 Time spent in active travel 

Zero min/wk   

1-149 min/wk 0.60 (0.40 to 0.90) 0.65 (0.44 to 0.95) 

>-150 min/wk 0.79 (0.49 to 1.27) 0.64 (0.39 to 1.04) 

 LTPA 

Zero min/wk   

1-149 min/wk 0.86 (0.56 to 1.32) 0.72 (0.44 to 1.17) 

>-150 min/wk 0.60 (0.42 to 0.86) 0.58 (0.39 to 0.87) 

Adjusted for age, gender, race and ethnic group, BMI, education level, marital status, smoking 
status, drinking behavior, ratio of family income to poverty, employment status, chronic illness 
condition, and leisure time physical activity (or active transport). 
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Table 4: Adjusted odds ratios of being in the top quintile of lipids markers associated with time spend in active travel and physical activity  

 

 

 

 

 

 

 

 

 

 

  

 HDL cholesterol LDL cholesterol Total cholesterol Triglycerides 

Time spent in active travel 

Zero min/wk     

1-149 min/wk 1.03 (0.63 to 1.66) 0.60 (0.32 to 1.13) 0.78 (0.45 to 1.36) 1.09 (0.65 to 1.82) 

>-150 min/wk 0.99 (0.59 to 1.65) 0.95 (0.56 to 1.60) 1.03 (0.67 to 1.59) 0.92 (0.58 to 1.45) 

LTPA 

Zero min/wk     

1-149 min/wk 0.98 (0.58 to 1.65) 0.97 (0.66 to 1.44) 0.78 (0.45 to 1.36) 0.95 (0.58 to 1.57) 

>-150 min/wk 1.46 (0.97 to 2.20) 0.97 (0.63 to 1.48) 1.03 (0.57 to 1.46) 0.86 (0.59 to 1.24) 

Adjusted for age, gender,  race and ethnic group, BMI, education level, marital status, smoking status, 
drinking behavior, ratio of family income to poverty, employment status, chronic illness condition, and 
leisure time physical activity (or active transport). 

http://www.heart.org/HEARTORG/Conditions/Cholesterol/HDLLDLTriglycerides/HDL-Good-LDL-Bad-Cholesterol-and-Triglycerides_UCM_305561_Article.jsp
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Supplementary table 1: Adjusted beta-coefficients of anthropometric measures associated with time spend in active travel and leisure time physical activity 

(LTPA) 

 

 

 

 

 

 

 

 

 

Supplementary table 2: Adjusted beta-coefficients of serum inflammation biomarkers associated with time spend in active travel and leisure time physical 

activity (LTPA) 

 

 

 

 

 

 

 

 

 Body mass index Waist circumference 

Time spent in active travel 

Zero min/wk   

1-149 min/wk -0.12 (-0.91 to 0.87) -0.20 (-2.54 to 2.14) 

>-150 min/wk -0.86 (-1.55 to -0.16) -2.03 (-3.84 to -0.22) 

LTPA 

Zero min/wk   

1-149 min/wk -0.97 (-1.81 to -0.13) -1.97 (-4.19 to 0.25) 

>-150 min/wk -1.71 (-2.39 to -1.02) -4.45 (-6.01 to -2.88) 

Adjusted for age, gender, race and ethnic group, education level, marital status, smoking 
status, drinking behavior, ratio of family income to poverty, employment status, chronic illness 
condition, and leisure time physical activity (or active transport). 

 Circulating CRP White Blood cell count 

Time spent in active travel 

Zero min/wk   

1-149 min/wk -0.15 (-0.39 to 0.08) -0.31 (-0.51 to -0.11) 

>-150 min/wk -0.05 (-0.30 to 0.20) -0.27 (-0.49 to -0.05) 

LTPA 

Zero min/wk   

1-149 min/wk 0.03 (-0.25 to 0.32) -0.13 (-0.34 to 0.08) 

>-150 min/wk -0.22 (-0.39 to -0.05) -0.214 (-0.40 to -0.02) 

Adjusted for age, gender, race and ethnic group, BMI, education level, marital status, smoking 
status, drinking behavior, ratio of family income to poverty, employment status, chronic illness 
condition, and leisure time physical activity (or active transport). 
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Supplementary table 3: Adjusted beta-coefficients of lipids markers associated with time spend in active travel and physical activity  

 

 

 HDL cholesterol LDL cholesterol Total cholesterol Triglycerides 

Time spent in active travel 

Zero min/wk     

1-149 min/wk 0.22 (-1.86 to 2.31) -3.09 (-8.35 to 2.17) -3.37 (-9.01 to 2.27) -2.31 (-9.86 to 5.23) 

>-150 min/wk 0.43 (-1.16 to 2.01) -0.05 (-5.49 to 5.39) 0.95 (-5.25 to 7.15) 2.72 (-6.32 to 11.76) 

LTPA 

Zero min/wk     

1-149 min/wk -0.25 (-1.97 to 1.47) 1.04 (-3.09 to 5.17) 0.85 (-3.88 to 5.58) 0.27 (-7.67 to 8.21) 

>-150 min/wk 1.24 (-0.28 to 2.76) -0.16 (-5.21 to 4.88) 0.48 (-5.09 to 6.05) -2.96 (-9.18 to 3.26) 

Adjusted for age, gender, race and ethnic group, BMI, education level, marital status, smoking status, 
drinking behavior, ratio of family income to poverty, employment status, chronic illness condition, and 
leisure time physical activity (or active transport). 

http://www.heart.org/HEARTORG/Conditions/Cholesterol/HDLLDLTriglycerides/HDL-Good-LDL-Bad-Cholesterol-and-Triglycerides_UCM_305561_Article.jsp

