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ABSTRACT: Objective: To analyze the demographic, behavioral and occupational factors associated with 
obesity among urban collective transportation workers of  the Metropolitan Region of  Belo Horizonte, Minas 
Gerais State, Brazil. Method: This is a cross-sectional study conducted with 1,448 drivers and collectors in the 
Metropolitan Region of  Belo Horizonte. Anthropometric, demographic, behavioral data, as well as participants’ 
link to the company and bus conditions were gathered in 2012 through a questionnaire applied by an interviewer. 
To calculate obesity, the body mass index cut off  point was ≥ 30 kg/m2. Prevalence ratios (PR) and respective 
95% confidence intervals (95%CI) were adjusted by Poisson’s multivariate regression. Results: The prevalence 
of  obesity among urban collective transportation workers was 16.1%. Female sex (PR = 1.84; 95%CI 1.37 – 
2.49), aging 30 to 39 years old (PR = 1.66; 95%CI 1.17 – 2.37) and 40 to 49 years old (PR = 1.59; 95%CI 1.04 – 
2.42), being in the same job role from 5.01 to 10 years (PR = 1.52; 95%CI 1.04 – 2,42) and from 20.01 to 47 years 
(PR = 1.90; 95%CI 1.21 – 3.00), and physical inactivity (PR = 1.32; 95%CI 1.01 – 1.73) remained independently 
associated with obesity after multivariate adjustment data. Conclusion: These findings highlight the need to 
consider actions that encourage employees to participate in healthy activities when discussing health promotion 
for public transport workers, as well as actions to improve the organization and management of  work, so it 
becomes a health and well-being feature for this population.
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INTRODUCTION

Obesity is a major public health problem, reaching approximately 650 million adults 
globally1. In Brazil, the proportion of  obese individuals in 2017 was 18.9%, and it is higher 
among men (19.2%) than among women (18.7%)2.

It is estimated that such morbidity is responsible for 3.4 million deaths per year and 
93.6 million years of  life lived with disabilities due to a well-known association with chronic 
noncommunicable diseases (NCDs), such as diabetes mellitus, arterial hypertension, coro-
nary artery disease, stroke, some types of  cancer, obstructive sleep apnea and osteoarthritis3.

In Brazil, over 70% of  all deaths per year are attributed to NCDs, which makes them 
the most prominent public health problem3, with high social and economic burden on the 
country. The economically active population (EAP) is affected in large proportions, which 
generates early retirements due to disability and temporary withdrawals, especially due to 
cardiovascular diseases4.

Facing such magnitude and social relevance, researchers’ interest in obesity prevention, 
control and treatment has increased in recent years in an attempt to reduce the impact of  
morbidity and mortality by NCDs, especially in the EAP.

Unhealthy living habits are associated with obesity1,5,6, with emphasis to the intake of  
foods high in energy and in fat1,5 and physical inactivity1,6. However, other associations lack 
further evidence, especially when involving working conditions. In this context, we seek 
to estimate the relations between working conditions and obesity among urban collective 
transportation workers for the reasons described as follows.

RESUMO: Objetivo: Analisar os fatores demográficos, comportamentais e ocupacionais associados à obesidade em 
trabalhadores do transporte coletivo urbano de cidades da Região Metropolitana de Belo Horizonte (RMBH), Minas 
Gerais, Brasil. Método: Estudo transversal com 1.448 motoristas e cobradores da RMBH. Dados antropométricos, 
demográficos, comportamentais, de vínculo com a empresa e condições do ônibus foram coletados, em 2012, por 
meio de questionário aplicado face a face por entrevistador. Para o cálculo da obesidade, utilizou-se como ponto de 
corte o índice de massa corporal ≥ 30 kg/m2. Razões de prevalência (RP) e seus respectivos intervalos de confiança 
de 95% (IC95%) foram ajustados pela técnica de regressão multivariada de Poisson. Resultados: A prevalência da 
obesidade entre os trabalhadores foi de 16,1%. O sexo feminino (RP = 1,84; IC95% 1,37 – 2,49), estar nas faixas 
etárias dos 30 aos 39 anos (RP = 1,66; IC95% 1,17 – 2,37) e dos 40 aos 49 anos (RP = 1,59; IC95% 1,04 – 2,42), 
tempo no cargo de 5,01 a 10 anos (RP = 1,52; IC95% 1,04 – 2,42) e 20,01 a 47 anos (RP = 1,90; IC95% 1,21 – 3,00) 
e inatividade física (RP 1,32; IC95% 1,01 – 1,73) permaneceram independentemente associados à obesidade após 
o ajuste multivariado dos dados. Conclusão: Tais achados evidenciam a necessidade de considerar, nas discussões 
sobre promoção da saúde dos rodoviários, ações que incentivem a participação dos trabalhadores em atividades 
saudáveis, assim como a melhoria da organização e gestão do trabalho, para que este seja um promotor de saúde 
e bem-estar nesta população.

Palavras-chave: Condições de trabalho. Saúde do trabalhador. Obesidade. Condução de veículo.
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First, the prevalence of  obesity among urban collective transportation workers has been 
reported high both by international studies (mean 32%, ranging between 9.6 and 57%)7-

15 and national studies (mean of  24%, ranging from 17.3 to 24.7%)16-22. Secondly, although 
the influence of  work environment and process on the occurrence of  obesity is well doc-
umented9,10,18,20,23, the theme has not yet been sufficiently explored when it comes to urban 
collective transportation workers.

This evidence is worrying given the prominent role of  collective transport and its pro-
tagonists in urban life, including economic growth and development. In addition to the 
large number of  professionals in this group, they have the responsibility of  guaranteeing 
daily mobility of  large numbers of  passengers24,25, since buses are the most used means of  
locomotion by Brazilians in cities26.

The aim of  this study was to analyze the demographic, behavioral and occupational 
factors associated with obesity among urban collective transportation workers from the 
Metropolitan Region of  Belo Horizonte, Minas Gerais, Brazil.

METHODS

Epidemiological, cross-sectional, analytical study that integrates a broader research enti-
tled “Working conditions and health of  urban collective transport workers”27.

The population eligible for the project was composed of  drivers and ticket collectors 
from the cities of  Belo Horizonte, Betim and Contagem, which are part of  metropolitan 
regions of  Belo Horizonte, the third largest urban agglomeration in Brazil.

The sample of  drivers and collectors of  these three cities corresponded to approximately 
17,470 workers, as Belo Horizonte was home to about 6,500 drivers and 6,750 collectors; 
Betim to 696 drivers and 524 collectors; and Contagem to 1,800 drivers and 1,200 collec-
tors. The estimate of  Belo Horizonte’s quota was based on the ratio of  2.14 drivers/fleet 
and 2.19 ticket collectors/fleet; the estimates for both Betim and Contagem was based on 
data provided by companies and workers’ unions. A quota proportional to the total num-
ber of  professionals, stratified by occupation (drivers or collectors) was selected in each city.

Sample size calculation took into consideration the range of  outcomes of  interest for 
the study. For this, 4% sample error, 95% confidence interval (95%CI) and 50% prevalence 
were estimated, resulting in a sample of  565 drivers and 561 collectors. A total of  1,607 urban 
collective transportation workers (853 drivers and 754 collectors) participated in the study. 
However, to analyze obesity, 159 subjects were excluded due to loss of  weight and height 
information. Therefore, the final sample consisted of  1,448 workers.

Data collection took place between April and June 2012, in morning and afternoon shifts, 
in person, and with the help of  netbooks. Interviews were conducted at four bus-subway 
stations in Belo Horizonte and at 35 rest stations of  the three cities.

Rest stations, known as comfort spots (CSs), are aimed at the bus stop, when profes-
sionals take a break after a 60 or 90-minute journey. The selection of  CSs followed pro-
ductivity criteria (greater number of  trips per shift, time between trips and work/fleet 
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ratio). In the four selected bus-subway stations were in use by 80% of  the passengers 
using the service28.

The data collection instrument was developed based on specialized literature, as well 
as previous interviews with union representatives and workers. It should be empha-
sized that the research procedures had been previously tested in the pilot stage of  the 
study, with 30 participants. In addition, reliability of  interviews was assessed by re-ap-
plying selected questions from the original questionnaire to the same respondent (12% 
of  participants).

The outcome variable “obesity” was elaborated based on the answer to the following 
questions of  the questionnaire: “What’s your weight?” and “What’s your height?”. It is 
emphasized that, to the extent that anthropometric measures are self-reported, other stud-
ies29,30 have validated this information by identifying high agreement between self-reported 
and directly measured data.

Weight and height were used to calculate body mass index (BMI), with the equation 
BMI = weight (kg)/height2 (m). Thus, people were classified according to BMI categories:

1.	 <18.5 kg/m2: underweight;
2.	 18.5 to 24.9 kg/m2: eutrophic;
3.	 25.0 to 29.9 kg/m2: overweight;
4.	 ≥ 30.0 kg/m2: obesity31.

The following independent variables were included:
1.	 demographic: gender (male and female); age (18-29 years, 30-39 years, 40-49 years, 

≥50 years); skin color (white, brown/black, yellow/indigenous); marital status 
[married/stable union, single/divorced/widowed]; number of  children (none, 1 
to 2, 3 or more); schooling (1-4 years of  schooling, 5-7 years of  schooling, ≥ 8 years 
of  schooling);

2.	 behavioral: smoking (“Considering a smoker a person who smokes at least 100 
cigarettes, or 5 packs, how do you qualify yourself  as?” Non-smokers, former smokers, 
smokers); physical activity (“How often do you perform physical activities?” Never, once 
a week, twice or more times a week); cultural activities [“Do you usually participate 
in cultural activities (cinema, theater, exhibition)?” No, yes]; social activities [“Do 
you usually participate in social activities (visit to friends, parties, bars)?” No, yes]; 
alcohol use [“Based on the Cut Down, Annoyed by criticism, Guilty and Eye-opener 
(CAGE) questionnaire32: alcohol dependent, not dependent]; medical diagnosis of  
insomnia (no, yes);

3.	 occupational: position (driver/mono-conductor, ticket collector); time in charge 
(0-2 years, 2.01-5 years, 5.01-10 years, 10.0- 20 years, 20.01-47 years); working hours 
(morning, afternoon, night, movement – double shift, double shift with half  trip); 
change in working hours (never/rarely, sometimes, often/always); other paid work 
(no, yes); overtime or double shifts (never/rarely, sometimes, often/always); days off 
(weekend, day off, other); breaks in working hours (never/rarely, sometimes, often/
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always); working for the company during holidays (never/rarely, sometimes, often/
always); break for lunch (no, yes); “Three or more times a week, do you have lunch 
or dinner?” (At home, away from home); body vibration when on the bus (never/
rarely, sometimes, often/always); perception of  temperature at work (tolerable/
uncomfortable, annoying/unbearable).

The bivariate analysis was conducted to evaluate the crude association of  independent 
variables of  interest with obesity, using Pearson’s χ2 test. The strength of  associations was 
measured by prevalence ratios (PR) and respective 95%CI, estimated by Poisson regression 
with robust variance.

In the multivariate analysis, variables presenting statistical significance lower than 20% 
upon bivariate analysis were considered to elaborate the final model of  Poisson regression 
with robust variance. In the final model selection, a step-by-step strategy was used, with the 
inclusion of  all variables selected during the bivariate analysis in descending order of  statis-
tical significance. Variables with p-value ≥ 0.05 were withdrawn one by one and excluded 
not affecting the stability of  the model. All analyses were conducted in the statistical soft-
ware Stata version 10.0.

The research was approved by the Research Ethics Committee of  the Universidade 
Federal de Minas Gerais. All participants signed the informed consent form.

RESULTS

We observed that 16.1% of  professionals were classified as obese. In addition, 1.5% of  
them were sorted as underweight, 38.5% as overweight and 43.9% as eutrophic.

Regarding demographic and behavioral characteristics, most participants were males, 
aged 18 to 39 years, with brown or black skin, reported to be married or in a stable union, 
having 1 to 2 children, 8 years or more of  studies, usually taking part in social activities and 
not going on cultural activities. In addition, 15.8% of  urban collective transportation work-
ers interviewed were smokers, 13.3% were alcohol dependent, 51.7% did not practice phys-
ical activities, and 14.9% had medical diagnosis of  insomnia (Table 1).

Females, aged between 30 and 39 or 40 and 49 years, having 1-2 children or 3 and more 
children, ex-smokers, not practicing any physical activity and reporting a medical diagnosis 
of  insomnia were related to obesity at bivariate level (p<0.05) (Table 1).

As for occupational characteristics, a greater proportion of  participants were driv-
ers, with seniority of  0 to 2 years in the position, working in the morning shift, never or 
rarely alternating working hours, without other paid employment, often/always doing 
overtime or doubled shifts, with days off  at the weekend, and never or rarely working 
for the company on holidays. In addition, most urban collective transportation workers 
noticed that their body would vibrate when on duty, reported a tolerable or annoying 
temperature in the bus, enjoyed breaks during the work day, but with restrictions to the 
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Table 1. Association of demographic and behavioral characteristics with obesity in urban collective 
transportation workers of the Metropolitan Region of Belo Horizonte, Minas Gerais, Brazil, 2012.

Variables
Population Obesity

n (%) n (%) PR 95%CI p-value*

Gender

Male 1,266 (87.4) 186 (14.7) 1.00 - -

Female 182 (12.6) 47 (25.8) 1.75 1.32 – 2.32 < 0.001

Age (years)

18 – 29 500 (34.5) 48 (9.6) 1.00 - -

30 – 39 475 (32.8) 91 (19.2) 1.99 1.43 – 2.76 < 0.001

40 – 49 333 (23) 73 (21.9) 2.28 1.63 – 3.19 < 0.001

≥ 50 140 (9.7) 21 (15.0) 1.56 0.96 – 2.51 0.067

Skin color

White 286 (19.8) 50 (17.5) 1.00 - -

Brown/black 1,066 (73.6) 173 (16.2) 0.92 0.69 – 1.23 0.611

Yellow/Indigenous 96 (6.6) 10 (10.4) 0.59 0.31 – 1.12 0.112

Marital Status

Married/Stable union 870 (60.1) 145 (16.7) 1.00 - -

Single/Divorced/
Widow(er)

578 (39.9) 88 (15.2) 0.91 0.71 – 1.16 0.466

Children

None 419 (28.9) 40 (9.6) 1.00 - -

1-2 774 (53.4) 146 (18.9) 1.98 1.42 – 2.75 < 0.001

3 or more 255 (17.6) 47 (18.4) 1.93 1.30 – 2.86 0.001

Schooling level (years)

≥ 8 1,184 (81.8) 183 (15.5) 1.00 - -

5 – 7 177 (12.2) 35 (19.8) 1.27 0.92 – 177 0.138

1 – 4 87 (6) 15 (17.2) 1.11 0.69 – 1.80 0.655

Physical activity (times/week)

Twice or more 484 (33.4) 65 (13.4) 1.00 - -

Once 216 (14.9) 25 (11.6) 0.86 0.55 – 1.32 0.501

None 748 (51.7) 143 (19.1) 1.42 1.08 – 1.86 0.010

Continue...
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necessary time for lunch or dinner, and referred having a meal at home three or more 
times a week (Table 2).

Working for the company for 5.01 to 10 years, being in the same position for 5.01 
and 10 years, working the afternoon shift, sometimes alternating working hours and 
sometimes breaking during the work day were related to obesity in the bivariate level 
(p<0.05) (Table 2).

After multivariate analysis, female gender, aging 30 to 39 years and 40 to 49 years, being 
in the position for 5.01 to 10 years and 20.01 to 47 years, and physical inactivity remained 
independently associated with obesity (Table 3).

DISCUSSION

In the present study, factors associated with obesity were analyzed in a sample of  driv-
ers and collectors living in the metropolitan region of  Belo Horizonte. To our knowledge, 
only one study in Brazil18 and two other international studies9,10 had similar objectives 
and target audiences. It is worth mentioning, however, the investigations on prevalence 
of  obesity, whose results, although addressed in the description of  the general character-
istics of  the sample, did not stem from specific problems in the field of  study of  health-
work relation7,8,11-17,19- 22,25.

In the sample of  urban network bus drivers in southern Brazil, age, waist circumference 
and waist-to-hip ratio were associated with obesity in bivariate analysis, but the authors 

Table 1. Continuation.

Variables
Population Obesity

n (%) n (%) PR 95%CI p-value*

Smoking

Non-smoker 1,007 (69.5) 150 (14.9) 1.00 - -

Former smoker 212 (14.7) 44 (20.7) 1.39 1.03 – 1.88 0.031

Smoker 229 (15.8) 39 (17) 1.14 0.82 – 1.57 0.415

Alcohol abuse

No 1,257 (86.7) 197 (15.7) 1.00 - -

Yes 191 (13.3) 36 (18.8) 1.20 0.87 – 1.65 0.260

Medical diagnosis of insomnia

No 1,223 (85.1) 187 (15.2) 1.00 - -

Yes 215 (14.9) 46 (21.4) 1.41 1.06 – 1.88 0.019

PR: prevalence ratio; 95%CI: 95% confidence interval; *p-value of Poisson regression.
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Table 2. Association of occupational characteristics with obesity in urban collective transportation 
workers of the Metropolitan Region of Belo Horizonte, Minas Gerais, Brazil, 2012.

Variables
Population Obesity

n (%) n (%) PR 95%CI p-value*

Position

Ticket collector 675 (46.6) 104 (15.4) 1.00 - -

Driver/
Mono-conductor

773 (53.4) 129 (16.7) 1.08 0.85 – 1.37 0.509

Time in charge (years)

0–2 541 (37.3) 69 (12.7) 1.00 - -

2.01–5 267 (18.5) 34 (12.7) 0.99 0.68 – 1.46 0.994

5.01–10 220 (15.2) 46 (20.9) 1.63 1.16 – 2.30 0.004

10.01–20 221 (15.3) 39 (17.6) 1.38 0.96 – 1.98 0.077

20.01–47 199 (13.7) 1.77 1.26 – 2.48 0.001

Working hours (shift)

Morning 644 (44.5) 120 (18.6) 1.00 - -

Afternoon 476 (32.9) 67 (14.1) 0.75 0.57 – 0.99 0.045

Nigh 39 (2.7) 5 (12.8) 0.68 0.29 – 1.58 0.380

Movement 289 (19.9) 41 (14.2) 0.76 0.54 – 1.05 0.102

Change in working hours

Never/Rarely 640 (44.2) 116 (18.1) 1.00 - -

Sometimes 353 (24.4) 46 (13) 0.71 0.52 – 0.98 0.041

Often/Always 455(31.4) 71 (15.6) 0.86 0.65 – 1.12 0.277

Other payed work

No 1,343 (92.7) 216 (16.1) 1.00 - -

Yes 105 (7.3) 17 (16.2) 1.00 0.64 – 1.58 0.977

Overtimes or double shifts

Never/Rarely 403 (27.8) 74 (18.4) 1.00 - -

Sometimes 407 (28.1) 65 (16) 0.86 0.64 – 1.17 0.367

Often/Always 638 (44.1) 94 (14.7) 0.80 0.60 – 1.05 0.121

Works for company during vacation period

Never/Rarely 1,285 (88.7) 207 (16.1) 1.00 - -

Continue...
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did not go ahead to multivariate adjustment18. In a study conducted in Minneapolis, United 
States, several factors were associated with obesity, including occupational factors such 
as being for up to three years in the company, number of  hours worked per week, diffi-
cult access to fruits and restrictions on physical activity in the workplace9. However, one 
could not infer the independence of  relations found, as analyses did not consider mul-
tivariate adjustment. In a study developed in Cuneo, Italy, larger numbers of  hours on 
duty per day and lower educational level were independently associated with obesity10. 
However, it was a cross-sectional study with a frequent outcome and the authors10 used 
odds ratio (OR) as a measure of  association strength, which is methodologically ques-
tionable in this scenario33.

Table 2. Continuation.

Variables
Population Obesity

n (%) n (%) PR 95%CI p-value*

Sometimes 81 (5.6) 12 (14.8) 0.91 0.53 – 1.57 0.760

Often/Always 82 (5.7) 14 (17.1) 1.05 0.64 – 1.73 0.817

Feels the body vibrating during work

Never/Rarely 574 (39.7) 89 (15.5) 1.00 - -

Sometimes 309 (21.3) 49 (15.9) 1.02 0.74 – 1.40 0.891

Often/Always 565 (39) 95 (16.8) 1.08 0.83 – 1.41 0.549

Perception of temperature at work

Tolerable/A little 
bothering

793 (54.8) 115 (14.5) 1.00 - -

Very bothering/
Unbearable

655 (45.2) 118 (18) 1.24 0.98 – 1.57 0.071

Breaks during shift

Often/Always 425 (29.4) 80 (18.8) 1.00 - -

Sometimes 581 (40.1) 81 (13.9) 0.74 0.55 – 0.98 0.037

Never/Rarely 442 (30.5) 72 (16.3) 0.86 0.64 – 1.15 0.327

Break for lunch or dinner during shift

No 978 (67.5) 160 (15.5) 1.00 - -

Yes 470 (32.5) 73 (16.4) 1.05 0.81 – 1.35 0.689

Three or more times a week, lunch or dinner

Home 922 (63.7) 138 (15) 1.00 - -

Not home 526 (36.3) 95 (18.1) 1.26 0.95 – 1.53 0.122

PR: prevalence ratio; 95%CI: 95% confidence interval; *p-value of Poisson regression.
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Table 3. Final model post-analysis of Poisson regression. Belo Horizonte, Minas Gerais, Brazil, 2012.

Variables PR (95%CI) p-value*

Gender

Male 1.00

Female 1.84 (1.37 – 2.49) < 0.001

Age (years)

18 – 29 1.00

30 – 39 1.66 (1.17 – 2.37) 0.004

40 – 49 1.59 (1.04 – 2.42) 0.031

≥ 50 1.00 (0.56 – 1.78) 0.982

Time in charge (years)

0 – 2 1.00

2.01 – 5 0.98 (0.67 – 1.44) 0.947

5.01 – 10 1.52 (1.06 – 2.18) 0.023

10.01 – 20 1.20 (0.80 – 1.82) 0.364

20.01 – 47 1.90 (1.20 – 3.00) 0.006

Physical activity (times/week)

Twice or more 1.00

Once 0.96 (0.62 – 1.48) 0.871

None 1.32 (1.01 – 1.73) 0.039

PR: prevalence ratio; 95%CI: 95% confidence interval; *p-value of Poisson regression.

Regarding the methodology of  the present study, the statistical analyses applied PR 
instead of  OR for the reasons mentioned above. The morbidity was identified in 16.1% 
of  the sample, and demographic (female, older age), behavioral (physical inactivity) and 
occupational factors (time in office) were independently associated with the outcome after 
multivariate analysis.

This prevalence differed from evidence found in national and international studies 
conducted with urban collective transportation workers between 2001 and 2015. Initially, 
a convergence with frequencies reported in studies conducted in Brazil16, Poland15 and 
Italy10 is highlighted. However, unequal results have been found, with prevalence in urban 
collective transportation workers of  the metropolitan region of  Belo Horizonte being 
higher than that found in Taiwan7 and lower than those identified in other countries or 
regions of  Brazil9,11-14,17-22.

Although the proportion of  obesity reported was one of  the lowest among investigations 
carried out with urban collective transportation workers nationally or internationally, the 
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numbers are worrisome as we conclude that the sample refers to subjects who are formally 
employed and educated, characteristics that make individuals less vulnerable to chronic dis-
eases in general21. However, it is also likely that younger age groups in the sample, when 
compared to the target populations of  other authors9,11-14,17-22, explain the divergence of  
results, with advantages for the sample of  the present study.

It is well described in the scientific literature that overweight increases with aging34,35, 
corroborating the results herein described. The association of  weight gain with aging can 
be explained in part by the decline in basal metabolic rate that physiologically accompanies 
the aging process. Important to note that this linear tendency of  increase in proportion of  
obesity as age groups increase occurs in both sexes, being a phenomenon observed in cases 
measured by both BMI and indicators of  central obesity36.

On the other hand, the association of  50 years of  age or older with obesity was not main-
tained. It is possible that survival bias has influenced this unexpected result, since obese 
individuals are more likely to have temporary sick leave or permanent withdrawal due to 
retirement or early death34,35.

The female sex was shown, as expected, to be independently associated with obesity36-38. 
Increased body fat concentration due to previous gestations, hormonal differences and cli-
macterium are some of  the disadvantages for women in this respect39,40.

Moreover, although aspects related to the reproductive period did not constitute ques-
tions of  the survey, most women in the sample were in this period, and it is plausible to 
suppose a gestational history with effects on the results described41.

Also, we highlight the fact that domestic tasks are socially expected to be carried out 
mainly by women. Thus, the female professional must reconcile her difficult occupational 
activity with daily housekeeping work, limiting leisure time for recreational activities, such 
as physical exercise, and increasing weight gain and obesity42. Physical inactivity remained 
independently associated with obesity in our study.

The relationship between sedentary lifestyle and obesity has also been reported by 
another study with urban collective transportation workers9. Physical activity and physical 
fitness are known to be important modifiers of  morbidity and mortality rates related to 
overweight and obesity6,43.

However, caution is recommended when interpreting our findings, as we estimated only the 
frequency of physical activity among participants (none, once a week, two or more times a week), 
not collecting information about time and intensity. Thus, the reference category of  the variable 
“physical activity twice or more times per week” may include individuals considered physically 
active (150 or more minutes/week) or insufficiently active (less than 150 minutes/week); the pro-
tective effect against obesity has been demonstrated for people in the first category, in general6.

Greater seniority in this job remained independently associated with obesity, which 
agrees with the literature9,10. This can be explained by the greater exposure, over the years, 
to ergonomic factors (sitting posture10), occupational environment (lack of  structure and 
low social support to maintain healthy habits9,17) and working conditions (overtime and 
absence of  breaks during the workday44) that increase the risk of  obesity.
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Sitting posture, when adopted for long periods of  the journey, as is the case of  the sam-
ple studied, is known to decrease the caloric expenditure. In addition, driving hours per day 
and mileage traveled per year are, in some way, closely related to low availability to perform 
physical activity and to an unhealthy diet, favoring weight gain9,10.

It is important to emphasize that, because of  the cross-sectional design of  the study, 
it is not plausible to infer causal relations, since one cannot identify a temporality rela-
tion between the variables of  interest. Furthermore, we must highlight the limitations of  
cross-sectional studies in occupational health, since there is the possibility of  the “healthy 
worker effect”19,20. It is also emphasized that this study did not include a food survey, which 
limits our findings, as unhealthy eating habits are directly related to obesity5. Specifically, only 
one study carried out with urban collective transportation workers reported an association 
between the variables “difficult access to fruits at workplace”, “use of  sweetened beverages, 
snacks and cold food and drinks”, “intake of  fat and high-fat milk” and obesity, putting the 
occupational class of  urban collective transportation workers at high risk for overweight9.

Finally, our findings show the relevance of  preventive actions aimed at problems fre-
quently identified in this occupational group, as evidenced by studies that found an asso-
ciation between obesity and sleep disturbance index45, occurrence of  traffic accidents and 
sleepiness while driving14, systemic arterial hypertension15,21,46-48, hyperglycemia15, increased 
levels of  lead in the blood49, insomnia and sleep apnea50,51, and musculoskeletal symptoms12.

CONCLUSION

Our findings reinforce the importance of  developing promotion actions oriented to a 
broader, comprehensive perspective of  health and related to conditions and organization 
of  work and quality of  life, aiming to reduce the proportion of  obesity among urban col-
lective transportation workers.
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