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Background: Increased dependence on motorized transportatyncantribute to obesity.
Countries in rapid socioeconomic transitions, lik@na, provide an opportunity to
investigate such association.

Purpose: The hypotheses were examined: that the increasgehdence on motorized
transportation is related to adiposity; and that dffect will be more pronounced in those
adults with high socioeconomic status (SES) ontivin urban regions.

Methods: Data from the longitudinal China Health and NigntSurvey conducted from
1997 till 2006 (n=3,853, aged 18~55yrs at baseb2&pwomen, ~7.8years follow-up) were
used to examine the association between motorizétione, 1-5years, >5years) and the
changes in body weight and waist circumference (\WQJ)sing multivariate regression. SES
factors were obtained from questionnaires. Datawaealyzed in 2010.

Results: Use of motorized transportation >5years was rélatith ~1.2 kg larger weight
gain(P=0.006) and ~1.0 cm larger WC gain(P=0.0am™é&n, when compared with the non-
motorized group and adjusted for baseline ageyaptimetry, dietary intake and follow-up
time. These changes were slightly more pronountaaen with higher income or from rural
areas, but the difference was not significant. tm&n, the tendency for motorization with
weight gain was less pronounced(+1.1kg, P=0.008)} &€ducation and high income were the
most predominant factors. In 2006, motorization associated with a 1.3-fold higher odds
ratio for obesity (F-n0.054) and abdominal obesity{R~=0.047) in men, and a two-fold
higer OR of obesity in women &0.001).

Conclusion: Motorized transportation was related with an iaseein adiposity in the Chinese

population, particularly in men.



Introduction

With the increasing pandemic of obesity aroundwbédd, developing countries also face this
health burden. In 2002, about 195 million Chinedealta were estimated to be obese with a
BMI>25 kg/ntf.! The percentage of overweight in China has incbage50% over the past
decadé. Rapid socioeconomic, demographic and nutritiorslditions promoting unhealthy

lifestyles and behavioural changes may drive thighteain in this developing populatidfi.

Walking or cycling as a form of “active transpoibat’ is inversely associated with obesity
and may therefore have the potential to improvdiptiealth®*° In developed countries like
the USA, Canada, Sweden and Australia, motorizetsportation has been established as a
dominant sedentary travel pattern for many decdsegeral studies have confirmed that
driving a car is associated with obesity in devetbpountries>™**In China, the rapid
urbanization evokes equally rapid shifts towardsase sedentary lifestyle with transitions
away from an agricultural economy and towards twgisition of new technology:*® For
example, active transportation covered up to 80%ady travel in China till the 1990’s, but
that situation declined dramatically thereafte’® The number of urban households
possessing a private car increased about 19-fofd 996 to 2008° In 2022, China’s
vehicle population might reach 419 milliéhSuch a rapid increase may likely reduce the

need of “active transport” and evoke the develogroéonbesity.

In addition, socioeconomic factors may play an intgoat role in the development of obesity.
People who have high socioeconomic status (SEB)eoin urbanized areas, may be the first
to have access to energy-dense foods, to havdiaatkwork related physical activity and to
have access to motorized transport in a develogingtry>>?* Based on the findings from

the limited work done in China previously, it isgothesized that: 1) the use of motorized



transport is independently associated with chamgbsdy weight and waist circumference,
2) this effect will be more pronounced in thosehwvathigh income or who live in urban
regions, and 3) the use of motorized transporidependently associated with the current
obesity status. This was studied in Chinese adadfs 18~55y at baseline) who participate in

the longitudinal China Health and Nutrition Survey.

Methods

Participants

The China Health and Nutrition Survey (CHNS) begmah989. It is an ongoing international
collaborative project between the Carolina Popota€entre at the University of North
Carolina, United States and the National InstitftBlutrition and Food Safety at the Chinese
Centre for Disease Control and Prevention, Chih&. Study was designed to examine the
effects of health, nutrition and family planninglip@s, and to see how the social and
economic transformation of the Chinese societyfesciing the health and nutritional status of
its population. The survey took place over a thidag-period using a multistage, random
cluster process to draw a sample of about 4,408dtmlds in nine provinces that varied

substantially in geography, economic developmaut)ip resources, and health indicatofs.

The data of the present study was prospectivelgceld in the survey year of 1997, 2000,
2004 and 2006. In 1997, 6,418 participants of 18«s old without pregnancy or physical
disability were included. In total, 5,240 partiaifps.completed at least one questionnaire in
2000, 2004 or 2006 (~82% follow-up, an average a8y follow-up) (Appendix A,
www.ajpmonline.org). Of the 5240 participants aahié for follow-up, 3,853 completed
every questionnaire during follow-up, had no migsimformation on occupational physical

activity, SES or anthropometric measures, and neadain the final analysis.



Assessment of Motorization

The possession of motorized vehicles was defingmbasessing motorcycles, tractors or cars
at household level by using questionnaires. Evartigpant was assumed from the same
household had the equal ownership of motorizedclehi Participants were categorized as
follows: those who possessed motorized vehiclani@97 till 2000 were defined as
motorized for 3 years, those with vehicles from@@®2004 as motorized for 4 years, and
those with vehicles from 2004 to 2006 as motoripe® years. Based on these time frames
and registration in each survey year (1997, 200042nd 2006), the total duration of
possessing motorized vehicles was calculated, caregl as: non-motorized, motorized 1~5

years, and motorized >5 years.

Assessment of other Variables

Occupational and other physical activity: occupagighysical activity was categorized as
light (e.g. sedentary job, sitting, office work)pderate (e.g. driver, electrician) or heavy (e.g.
farmer, athlete, dancer, steel worker or lumbehp tal weekly energy expenditure during
work was calculated by multiplying time spent anetabolic equivalent task scores(METS)
as 2.0, 4.0 and 6.0 METs h, respectively for lighdderate and heavy occupational physical
activity.*” Sex-specified tertiles of occupational physicaivity were defined. Only a limited
percentage of participants attended leisure tinysiphl activity. Leisure time physical

activity was defined as whether or not attendinghsactivities.

Living regions: urban or rural region was used dgchotomous variable to distinguish

regional differences, such as economic developnr&mstructure and social environment.



Socio-economic status: individual net income ineldithe sum of all sources of income and
was divided into sex-specified quantiles. In Figlyéencome was categorized by the median
(low and high). Education was categorized as piyneducation or less, low middle school

education, upper middle/technical school educaton, college/university education.

Lifestyle factors: smoking was defined as neverlszdpex-smoker, <10 cigarettes/day, and
>10 cigarettes/day. Alcohol consumption was defiagediever drinking beer/any other
alcoholic beverage last year, drinking less théim2s/week, and more than 3 times/week.
Due to the low prevalence of smoking and drinkingppag women (Appendix A), these two
variables were not adjusted for statistical analyswomen. Dietary intake was collected by
nutritionists using 24-hour recalls over 3 conseeutlays with the start day randomly
allocated from Monday to Sunday, and daily totargg(kcal/day) and fat(g/day) intake were

calculated.

Region was assessed at the time of inclusion istiety. To obtain the best estimate of long-
term habitual dietary intake, occupational physawlvity and income, the cumulative
average of the variable was taken. For educatimaonkig and alcohol drinking, the most

recent information was assessed.

Assessment of Adiposity

Obesity was defined as body mass index (B2 kg/nf based on the suggested standard for
the Chinese populatidii.According to the same guideline, abdominal adiyosas defined

as waist circumference (W&€J0 cm for men and WE80 cm for women. Changes in body
weight and WC were calculated as the average diifax of weight (WC) in kg (cm)

measured at baseline and each available measung éoliow-up.



Statistical Analyses

Men and women were presented separately due ttiffeeences in lifestyle and
socioeconomic factors (Appendix Mlultivariate linear regression was used to asdess t
linear associations between motorization, SES atdis and changes in weight and WC, or
current BMI and WC (as assessed by recent measitieassess whether interaction was
present, the likelihood ratio test was used to aehe significant difference of regression
models with or without interaction term. Multivaigglogistical regression was used to assess

the odds ratio (OR) for adiposity in associatiothwnotorization.

Of the 5,240 patrticipants in follow-up, motorizatistatus, SES and/or anthropometric
measures were not available for 26.5% participakgsan additional sensitivity test, the
analyses were repeated by using the complete dttanwiltiple imputation(10 imputations)

for the data that were missing in these particpahihe missing data were predicted based on
a regression model that included baseline and end-BMI/WC, baseline and end-point
motorization, follow-up time, education, incomegcopational physical activity, age, energy
and fat intake. Missing values were imputed anddriplete data sets were analyzed
separately, and pooled the results into singlenedéid beta coefficients. Significance of all
analyses and adjusted OR was based on two-sidea8bfidence interval. An alpha level of
0.05 for all statistical tests was used. Statistiese performed in Stata Version 11.0

(STATA, College Station, TX, USA).

Results

Table 1 shows the characteristics of 3,853 paditip. About 46% participants were non-

motorized during the ~7.8 years follow-up; 27% @ssed motorized vehicles for 1~5years,



and 27% possessed vehicles>5years. Those who pedsestorized vehicles >5years had a
higher WC at baseline, and showed the highest [mesa of (abdominal) obesity at the end
of follow-up. Men (motorized>5years) tended to hav&fold higher weight gain than the
non-motorized groupR=0.04). Motorization was also related to socio-@roit factors, such

as education, income (men) and rural residency @mm

Table 2 shows that motorization >5 years was indégetly related with larger weight gain
(2.5+0.7kg,P=0.009) and WC gain (3.6+0.7ci=0.016) in men, compared with the non-
motorized group (1.3+0.5kg weight and 2.6+£0.5cmsivgain), when adjusted for age,
baseline anthropometry, dietary factors and follgptime. Heavy occupational physical
activity was importantly associated with a smaiterease in weight (1.5+£0.6 kB=0.048)

and WC (2.0£ 0.6cn?<0.001) in men, compared with light activity (2.4&%&g weight and
3.91£0.6cm WC gain). High income and high educatiene associated with increased weight
gain in men. In women, the associations were lemsqunced. Although longer motorization
showed a tendency of more weight g&mi0.008) but not WC gairPE0.76), education and
income were more strongly related with weight (W@ange. In particular high education

was protective against waist gain in women.

Since the possession of motorized vehicles could p@xy of SES or urbanicity, the
association between motorization and obesity may wih region and income. Figure 1
shows that the impact of motorization on weightgaas significant in men living in rural
regionsP=0.019), but not in urban regio®s{0.38). However, no significant effect
modification by living region was found betweenimggand motorization for weighRE0.29
for interaction) and waist gaiR€0.78 for interaction) from the likelihood raticsteFigure 2

shows that the impact of motorization on wei§).054) and WC gairPE0.006) was



significant in men having high income, but not lmeome. No significant effect modification
by income was found between income and motorizdtioweightP=0.15 for interaction)

and waist gairf=0.11 for interaction).

The association of motorization with the currenégity status at 2006 is presented in Table 3.
The odds ratio (OR) of obesity was 1.30 (95%CI701974) and 1.93 (1.50-2.49) for the
motorized>5years group in men and women. The assmeiof SES and region with the
current obesity status was presented in AppendixvBy.ajpmonline.org). Incomeg€0.03

for interaction) and educatidP€0.06 for interaction) tended to modify the asstaia

between motorization and current BMI in women, with impact of motorization being

stronger in women having low income or educatiatgdot shown).

As an additional sensitivity test to assess whetheresults were influenced by the missing
values, 26.5% of 5,240 participants with missinga were imputed and performed all
analyses in the 10 complete data sets separatelyp@oled the results into single estimated
beta coefficients. Compared with the presentedtsgesbe imputed results did not change

appreciably and did not influence the conclusialag not shown).

Discussion

A longer motorization period was independently tedavith a larger gain in weight and WC
in Chinese men after 7.8 years follow-up, when careg with those who never owned
motorized vehicles. The gain in weight and WC waghdy more pronounced in men with a
higher income or from rural areas, but the diffeeenompared with low income or urban
areas was not significant. In women, motorizati@swnly related to weight gain and not

waist gain, but the tendency was less pronouncadithmen. A longer motorization period



in the past was also independently associatedantiigher OR of current adiposity in men

and women.

The present study can be compared with a previnaly by Bellet al.>* They suggested that
the possession of motorized vehicles was assoamdthdan increase in obesity and weight
gain in Chinese men, based on CHNS data from 1®89%7. However, few people acquired
motorized vehicles between 1989 and 1993, andess13% of the participants had
motorized vehicles before 1987Due to the possible time lag between the depermdenc
motorized vehicles and the onset of obesity, thibas at that time might not have been able

to fully conclude that motorization independenthntributed to an increased obesity rate.

The present analysis covers a rapidly changingpgdrom 1997 till 2006, and the duration of
motorization may give better prospective informatiban vehicles ownership defined as a
dichotomous variable. Another difference is that W&s additionally measured at the onset
of the present study, and it appears to be verpitapt to assess obesity-related metabolic
risks in the Chinese populatidnlt was found that Chinese men (motorized>5 yelams])
independently gained more weight and WC than thdsenever possessed vehicles during
the follow-up, and were more likely to be (abdonfiijeobese in 2006. Such an association
suggests that longer motorization contributes ¢oatbesity status. These associations were
adjusted for income and education, and motoriza®a proxy for socioeconomic wealth had
only marginal effects on the strength of the asg@mn. However, the adjustments were not
equal to controlling for wealth, and some degreeesidual confounding can not be excluded.
With regard to women, the association between nmeaton and weight gain was less
pronounced, and it is difficult to draw a firm cdusion. A possible explanation is that men

were more likely to be the predominant users ofamipéd vehicles in Chinese househdlds.
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The potential influence of the regional differeneess investigated, assuming that urban
residents may be the first to experience changeadjrig to “modernized” lifestyles, the early
access to motorized transportation and a high tbege. In the present study, rural residents
tended to gain somewhat more weight and WC thaarurésidents, but the differences were
not pronounced. Furthermore, living in the rurgioas had a bit more stronger impact on the
association between motorization and weight chaalgfegough the findings do not support the
significant modification of this association byifig region. One of the possible explanations
is that the regional variation was diminished by tlontinuous development in some rural
regions. Therefore, rural residents might also hexyeerienced increased income and
motorization, and a larger increase in obesity tharurban in the past decadé&?®

However, themisclassificatiorof the urban-rural dichotomous variable, which Imigot catch
the full variation in health by the heterogeneityezging in these areas due to the degree of

urbanicity?’ can not be completely ruled out.

The social inequality in adiposity differs in memdavomen, which could be explained by the
current stage of development. A high SES, as pdoxehigh income and education, was
positively associated with adiposity in men. Howevegh education was inversely and
strongly associated with adiposity in women, whin line with previous findings in

women from rapidly developing countrigs®? Income effects were absent in women. This
pattern was consistent with findings from Brazilimamen, especially with those from more
economically developed partsSFurthermore, motorization only tended to be marsitively
associated with current BMI in women with low SEShe present study. In the early stage
of economic development, as the level of urbaroraitncreases, the burden of obesity might

shift from the high SES towards the low SES finstie women from the developing
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countries’®**®|t is important to realize that social inequalityadiposity is in transition due

to the levels of development and urbanizaffoi.

The major strengths of this study include the dsgraspective CHNS data from 1997 till
2006, covering a time frame in China with largerges. It has provided insight into the
association between motorization and SES with &iyporhis study also has potential
limitations. The duration of motorization might mesclassified by the household possession
of motorized vehicles, and the true impact of matdron on adiposity was likely attenuated.
A well-informed prospective study is needed toHartinvestigate the mechanism of to what
extend a reduced energy expenditure due to motmnizeontributes to the changes in body
composition. Although the present results suggesgjrficant relationship between
motorization and larger weight/waist gain, the hessare not sufficient to prove causality. For
instance, people may choose the transportatioerpattiue to other unmeasured factors, such
as socioeconomic wealth or the accessibility to enodnfrastructure. Third, domestic
physical activity was not assessed, which was pnably important for daily energy
expenditure in Chinese women, although a recedigtarformed in the same population did
not find that reduced domestic physical activityuleed in higher body weight in woméh.
Finally, it has been found that changes in diepatyerns were strongly associated with
adiposity in Chinese populatiéh®* Although dietary intake was adjusted for the pnése

models, residual confounding can not be excluded.

In conclusion, motorization was related with therease in adiposity in this Chinese
population in an average 7.8-year follow-up, inticatarly for men. It did not vary
considerably with income or living region. For wameducation was a more important

determinant for weight gain than motorization. Hges the continuous socioeconomic

12



transition may alter and differentiate the soam@quality in adiposity of men and women, and
influence the types of physical activity participatin China®'’**Assuming that the

sustained development affects all Chinese inhatsitansmall increase in active transport may
have the potential to prevent obesity in this papah®3°3’ An active lifestyle should be
promoted for all, combined by increased activedpamtation patterns and leisure time

physical activity, to achieve the best health biesef
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Figure Legends

Figure 1. Changes in body weight and waist circuerfees according to duration of
motorization, stratified for gender and living regs, adjusted for baseline weight, height, age
and WC (for change in WC), follow-up time, totaleegy and fat intake, occupational

physical activity, education and income. For melfdional adjustments were made for

smoking and alcohol consumption

Figure 2. Changes in body weight and waist circuerfees according to duration of
motorization, stratified for gender and income uatigd for baseline weight, height, age and
WC (for change in WC), follow-up time, total enerigyake, fat intake, occupational physical
activity, education and living region. For men, éidtial adjustments are made for smoking

and alcohol drinking consumption
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Table 1.Characteristics of men and women according to tiatotbn of possessing motorized vehicles, 1997-7668,853)

Men Women
Non-motorized Motorized 1~5 years Motorized >5 years a Non-motorized Motorized 1~5 years Motorized >5 years a

Characteristics (n=856) (n=516) (n=497) P (n=907) (n=543) (n=534) P
Participants (%) 45.8 27.6 26.6 45.7 27.4 26.9
Rural residence (%) 66.6 69.0 70.0 0.38 65.6 68.5 72.5 0.02
Age (year) 46.6 (11.0) 44.8 (11.6) 45.6 (9.9) 0.05 46.7 (9.9) 46.2 (10.1) 46.9 (8.8) 0.71
Mean BMI at baseline (kg/m?) 22.25 (3.77) 22.5473. 22.27 (2.67) 0.46 22.36 (3.96) 22.57 (3.87) 22.92 (3.65) 0.003
Mean BMI (kg/m2) 22.90 (4.22) 23.26 (4.07) 23.430 0.01 22.92 (3.56) 23.70 (4.01) 23.86 (3.56) <0.001
Mean weight change (kg) 1.3(9.2) 1.8 (9.7) 2.9)5. 0.04 1.7 (8.1) 2.2 (8.3) 2.2(7.3) 0.63
Mean WC at baseline (cm) 77.6 (8.9) 78.2 (10.0) 818.8) 0.002 75.2 (8.5) 75.6 (9.1) 76.0 (9.3) 0.01
Mean WC (cm) 80.6 (10.7) 81.4 (11.6) 81.9 (13.1) 0.03 78.3 (10.1) 78.9 (12.0) 79.2 (12.4) 0.14
Mean WC change (cm) 2.6 (8.2) 2.8 (9.5) 3.4 (8.1) .990 2.6 (7.6) 3.0 (8.6) 3.3(8.7) 0.65
Obesity at baseline ($%5) 15.6 17.6 14.4 0.19 19.0 19.6 20.9 0.002
Obesity (% 211 24.4 25.7 0.12 21.7 315 35.2 <0.001
Abdominal obesity at baseline (%) 9.7 12.1 14.3 0.04 27.2 30.4 32.7 0.08
Abdominal obesity (96) 18.2 22.3 24.7 0.01 42.3 46.8 49.8 0.02
Daily energy intake (kcal) 2572 2550 2590 0.66 @23 2224 2214 0.36
Daily fat intake (g) 76.7 74.2 77.9 0.56 68.1 69.2 69.2 0.69
Carbohydrate intake (g) 380.4 377.7 375.0 0.23 .B37 3325 327.5 0.04
Protein (g) 73.1 74.1 76.1 0.001 63.8 64.3 65.6 009®.
Leisure time physical activity (%) 16.7 12.8 145 .30 7.9 4.4 6.0 0.04
Occupational physical activity (%)
Light 40.3 30.0 29.0 38.8 28.4 325

Middle 28.5 35.4 35.4 28.6 38.5 33.8
Heavy 311 34.6 35.6 <0.001 325 33.1 33.6 <0.001
Income (%)
Low 27.9 26.9 18.1 26.6 27.1 20.2
Low middle 26.0 25.8 22.3 23.8 24.9 275
Upper middle 23.8 221 30.0 24.4 25.0 25.8
High 22.2 25.2 29.6 0.002 25.2 23.0 26.4 0.12
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Education (%)

Low 34.0 28.3 26.4 51.0 53.4 51.1
Low middle 35.3 47.3 49.7 26.5 31.7 36.3
Upper middle 23.2 21.7 22.1 18.7 13.6 11.6
High 7.5 2.7 1.8 <0.001 3.8 1.3 0.9 <0.001
Continuous variables were presented as Mean (SiBgorical variables were presented as percerffagalues for continuous variables were
tested in linear regression mode and adjustedaselme age and follow-up yeaPsyalues for categorical variables were tested @it
square® General obesity is BMt25 kg/nf. ¢ Abdominal obesity is WE90cm for men and WE80cm for women.
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Table 2. The changes in body weight and waist nifevence in men and women, 1997-2006

(n=3,853)
Men Women
Weight change Waist change Weight change Waist change
Factors (kg) (cm) (kg) (cm)
Motorization
Non-motorized 1.3(0.5) 2.6 (0.5) 1.5(0.4) 2.8 (0.5)
Motorized 1~5 years 2.1 (0.6)* 3.0 (0.6) 2.5]0. 3.1(0.6)
Motorized > 5 years 2.5 (0.7)* 3.6 (0.7)* 2.2.6)* 2.9 (0.6)
P for trend 0.006 0.017 0.008 0.76
Education
Low 1.3(0.7) 2.7 (0.6) 1.9 (0.4) 3.7 (0.5)
Low middle 1.6 (0.5) 2.9 (0.5) 2.3(0.5) 2.4 (0.6
Upper middle 2.6 (0.8)* 3.3(0.7) 1.3(0.8) 1063)**
High 4.1 (1.7)* 3.4(1.6) 0.9 (2.0) -0.5 (2.1
P for trend 0.002 0.25 0.36 <0.001
Income
Low 1.4(0.7) 2.9(0.7) 1.3 (0.6) 2.7 (0.6)
Low middle 1.3(0.7) 2.7 (0.7) 1.7 (0.6) 3.1(0.6)
Upper middle 2.1(0.7) 2.9 (0.7) 2.0 (0.6) 2.6J0
High 2.6 (0.7)* 3.3(0.7) 2.7 (0.6)** 3.2(0.8)
P for trend 0.012 0.43 0.003 0.63
Region
Urban 1.9 (0.6) 2.7 (0.6) 1.8 (0.6) 2.7 (0.6)
Rural 1.9 (0.4) 3.1(0.4) 2.0(0.4) 3.0(0.4)
P for trend 0.97 0.27 0.58 0.46
Occupational physical
activity
Light 2.4 (0.6) 3.9(0.6) 2.2(0.5) 3.1(0.6)
Middle 1.7 (0.6) 3.0 (0.6)* 1.7 (0.5) 2.8 (0.5)
Heavy 1.5 (0.6)* 2.0 (0.6)*** 1.9 (0.5) 2.8 (0.5)
P for trend 0.052 <0.001 0.54 0.49

Model adjusted for baseline weight, height, age \Wtgei (for waist change), follow-up time,
total energy and fat intake. For men, model adalgily adjusted for smoking and alcohol
drinking. Depending on the dependent variable, mads also adjusted for motorization,
education, income, living region and occupatiorfalgical activity

*P<0.05**P<0.01 **P<0.001
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Table 3.The association between motorization and curreipoady in men and women, 2006 (n=3,853)

Men Women
Abdominal Abdominal
Mean BMI Obesity Mean WC obesity Mean BMI Obesity Mean WC obesity

M otorization (kg/nP) OR (95%CI) (cm) OR (95%CI) (kg/n?) OR (95%Cl) (cm) OR (95%CI)
Non-motorized 22.96 (0.28) Ref 80.9 (0.7) Ref 22.97 (0.24) Ref 9.270.6) Ref
Motorized 1~5 years 23.37 (0.35) 1.35 (1.02-1.791.5 (0.9) 1.34 (0.97-1.87) 23.74 (0.31)** 1.@832-2.15) 78.5(0.9) 0.90 (0.69-1.18)
Motorized > 5 years 23.28 (0.37) 1.30 (0.97-1.741.8 (0.9) 1.38 (0.99-1.94) 23.73 (0.32)** 1.9350-2.49) 78.2(0.8) 0.89 (0.67-1.17)
P for trend 0.13 0.054 0.13 0.047 <0.001 <0.001 58.0 0.37

BMI, WC and adiposity were measured at the enakdw-up. Model adjusted for baseline age, follow-up tinmeak energy and fat intake, and current

BMI (for WC and abdominal obesity). For men, modetlitionally adjusted for smoking and alcohol dnngk Depending on the dependent

variable, model was also adjusted for motorizatioopme, education, living region and occupatigstatsical activity. *P < 0.05 **P < 0.01

*** P<0.001
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