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Abstract
The aim of the study was to investigate the association of the 
physical activity domains and types of physical activity prac-
ticed during leisure time with the occurrence of stress in work-
ers. This is a cross-sectional survey, conducted from 2006 to 
2008, with a representative sample of industrial workers (n 
= 47, 477; 69% men). Data were collected via questionnaire. 
For statistical analysis, a Poisson regression with adjustment 
for robust variance was used in Stata 13.0. Women who were 
physically active during leisure time (19.9%; IC95%: 19.0−20.7) 
had lower occurrences of stress than those who were physical-
ly inactive in this domain (14.2%; IC95%: 13.3−15.2). Among 
men, those active at home (11.6; IC95%:11.1−12.0 vs. 12.9%; 
IC95%:12.4−13.5), during leisure time (10.2%; IC95%: 9.8−10.6 
vs. 15.1%; IC95%: 14.4−15.7), and at work (11.7%; IC95%: 
11.3−12.1 vs. 13.3%; IC95%: 12.6−14.0) had lower occurrences 
of stress than their peers. As the number of domains that con-
tained physical activity increased, stress occurrence tended to 
decrease for both sexes. The types of leisure time physical activ-
ities associated with a lower occurrence of stress in women were 
sports (11.1%), gymnastics/weight lifting (13.2%), and dance 
(14.5%); similar results were observed for men who engaged in 
jogging (9.0%), sports (9.7%), and walking (10.1%). Physical ac-
tivity in the leisure time domain, for women and men workers, 
including sports practice among women and jogging among 
men, were associated with lower stress occurrences.

Keywords
Occupational Health; Motor Activity; Leisure Activities; Stress, 
Psychological; Epidemiologic Studies; Cross-sectional Studies.

Resumo
O estudo objetivou investigar a associação dos domínios da ativi-
dade física e dos tipos de atividade física praticadas no lazer com a 
ocorrência de estresse em trabalhadores. Trata-se de uma pesquisa 
transversal, realizada de 2006 a 2008, com uma amostra repre-
sentativa de industriários (n = 47.477; 69% do sexo masculino). 
Os dados foram coletados via questionário. Na análise estatística, 
empregou-se a Regressão de Poisson com ajuste para variância 
robusta, no programa Stata 13.0. As mulheres fisicamente ativas 
(19,9%; IC95%: 19,0–20,7) no lazer apresentaram menor ocor-
rência de estresse do que aquelas fisicamente inativas (14,2%; 
IC95%: 13,3−15,2). Entre os homens, aqueles fisicamente ativos no 
domicílio (11,6; IC95%: 11,1−12,0 vs. 12,9%; IC95%: 12,4−13,5), 
no lazer (10,2%; IC95%: 9,8−10,6 vs. 15,1%; IC95%: 14,4−15,7) 
e no trabalho (11,7%; IC95%: 11,3−12,1 vs. 13,3%; IC95%: 
12,6−14,0) apresentaram menores ocorrências de estresse daqueles 
fisicamente inativos. Houve uma tendência de redução do estresse 
em ambos os sexos conforme o incremento de domínios com a práti-
ca de atividade física. Os tipos de atividade física no lazer associados 
às menores ocorrências de estresse, nas mulheres, foram os esportes 
(11,1%), a ginástica/musculação (13,2%) e a dança (14,5%) e, nos 
homens, foram a corrida (9,0%), os esportes (9,7%) e a caminhada 
(10,1%). Conclui-se que a atividade física no domínio do lazer, tan-
to em mulheres quanto em homens trabalhadores, assim como as 
práticas de esportes, entre as mulheres, e corrida, entre os homens, 
mostraram-se associadas às menores ocorrências de estresse.
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Saúde do trabalhador; Atividade motora; Atividades de lazer; Es-
tresse psicológico; Estudos epidemiológicos; Estudos transversais.

Physical activity in commuting, household, 
leisure time, or work: which domain is 
associated with lower stress in adult workers?
Atividade física no deslocamento, domicílio, lazer ou trabalho: qual domínio 
se associa à menor ocorrência de estresse em adultos trabalhadores?
Marina Christofoletti dos Santos1, Giovâni Firpo Del Duca1, Elusa Santina Antunes de Oliveira2, Mauro Virgílio Gomes de 
Barros2, Markus Vinicius Nahas1

Introduction 
Stress may be defined as the non-specific response of 
the body to any demand made upon it, it can have the 

consequence of producing positive or negative reac-
tions in the body generated by physical or psychoso-
cial stressors1. In particular it may affect an indivi-
dual’s emotions, their mood or their behavior, as well 
as various biological systems and organs and tissues. 
This is primarily due to the continuous release of glu-
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cocorticoid hormones, such as cortisol, the increased concentration of which in-
terferes incisively with the subject´s routine2,3. In the epidemiological panorama, 
approximately 14% of chronic diseases are the result of neuropsychiatric disor-
ders4,5, like stress, which can originate from different sources, such as the occupa-
tional setting6-8, post-traumatic5 or chronic periods9, and other classifications dra-
wn from the interpretation of the duration and dimension of the stress observed7. 

Non-drug treatment for stress such as regular physical activity, as well as breath-
ing techniques and meditation have proven to be effective9,12. Physical activity can 
promote psychological well-being and mental health, and also has acute effects, 
such as the release of endorphins and increased oxygenation to the neural system2. 
It can also be used to prevent emotional imbalances, as well as to treat people with 
stress9.  The existing literature recommends sessions with controlled intensity and 
of longer durations9, with aerobic activity (50 to 85% HRmax), breathing13, and 
strength (60 to 85% 1RM)8 and flexibility exercises9,13. 

Although a strong relationship between stress, work and lifestyle has been es-
tablished, as well as the impact of different domains of physical activity on mental 
health5,14,15, these variables are little explored in Brazil and in the industrial sector 
in general.  The aim of this study therefore, was to investigate the association of 
the physical activity domains and the types of physical activity practiced during 
leisure time, with the occurrence of stress in workers.

Methods
This cross-sectional study is part of a research report entitled “Lifestyle & Leisure 
Habits of Brazilian Industry workers”16, coordinated by the Social Service for In-
dustry in partnership with the Research Center on Physical Activity and Health of 
the Federal University of Santa Catarina in the period from 2006 to 2008. The stu-
dy population consisted of industrial workers from 24 Brazilian federal districts 
(also known as federative units or states). Three states (Rio de Janeiro, Sergipe and 
Piaui) did not participate in the study.

Sample size calculation and sampling procedures were performed inde-
pendently for each federal district. To calculate the sample size, we used an esti-
mated prevalence of physical inactivity of 45 percent,17; a sampling error param-
eter of 3 percentage points; a 95 percent confidence interval (CI); as well as a 50 
percent increase for design purposes and a 20  percent increase for losses and re-
fusals. The total size required for each state sample resulted in a total study sam-
ple of 52,774 workers.

The sampling was conducted in two steps. In step one, the industries were 
randomly and proportionally selected, considering the distribution of workers in 
large (≥500 employees), medium (100-499 employees) and small (≤99 employees) 
companies. In step two, workers were systematically selected from lists provided 
by the industries, and stratified according to the sample size required for each 
geographical region of the country16. 

The data were collected via a questionnaire and validated for content, clarity, 
logic 18, as well as for reproducibility. The questionnaire was administered by eval-
uators located throughout Brazil, who had been trained by means of videoconfer-
ence. Each evaluator was responsible for administering the instrument to groups 
of three to 15 participants.

The occurrence of stress was assessed using the following question: “How do 
you rate the level of stress in your life?” The response categories presented to the 
participants (rarely stressed, sometimes stressed, almost always stressed, always 
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stressed) were dichotomized, as in analogue studies17,19, and the occurrence of 
stress was defined as the selection of one of the two latter categories, that is, a 
positive self-perception in relation to the outcome variable.

Physical activity participation in different domains was assessed by using spe-
cific questions. Physical activity in commuting was assessed by the question: “How 
do you commute to work on most weekdays?” The participants who reported walk-
ing or using a bicycle to commute to work were considered to be physically active. 
When assessing the household domain, participants who gave a positive answer to 
the following question were considered to be physically active: “Do you usually do 
heavy household chores (wash windows, scrub floors, do laundry, clean house, do 
gardening work)?” We considered physically active during leisure time the partici-
pants who answered the following question with ‘yes’: “Do you regularly do some 
kind of physical activity during your leisure time, such as physical exercise (gym-
nastics, walking, jogging), sports, dance, or martial arts?”. As regards the practice 
of physical activity at work, participants were classified according to their answer 
to the following question: pela questão: “Your activities at work can be described 
as: Response options available: “I spend most of the time sitting (a) and, at best, 
walk short distances; I perform moderate physical activities such as fast walking 
or manual tasks most of the day; I often perform intense physical activities (heavy 
work)”. Since there was more than one response option for the variable ‘work’ - de 
to the description of the activities performed - we considered physically active all 
participants who selected one of the last two aforementioned alternatives.

In addition to investigating the practice of physical activity in all four domains 
(commuting, household, leisure time and work) as described above, we also as-
sessed the main type of physical activity performed during leisure time by posing 
the following question: “What is the main type of physical activity that you per-
form during your leisure time?”. Possible answers were: “Sports; Jogging; Fitness/
Gymnastics/Weight Lifting; Dance/Rhythmic Activities; Yoga/Tai Chi Chuan/
Stretching exercises; Martial Arts/ Combat sports; Walking; Cycling; Swimming/
Water aerobics; Other; Do not participate in any physical activity during leisure 
time”. What is the reproducibility of physical activity measurements?

The questionnaires were optically scanned and the data were digitized using 
the Sphinx software (Sphinx Software Solutions Inc., Washington, United States). 
At this stage, we also manually checked the data for possible inconsistencies, 
which, when existent, were corrected individually. Data analysis was performed 
using Stata, version 9.0 (Stata Corporation, College Station, United States). De-
scriptive statistics included prevalence estimates and 95% confidence intervals. 
For statistical analysis, we used a Poisson regression with adjustment for robust 
variance and sociodemographic factors (age, marital status, education level and 
family income), chosen because they are important confounding factors already 
established in the literature. These were categorized as shown in Table 1. We used 
backward selection to select the study variables, as well as a critical level of p≤0.20  
for retainment in the regression model, in order to avoid confusion in analyses 
stratified by sex, because of the different  prevalences of both outcomes and ex-
posures between men and women. Results with p-values ≤0.05 were considered 
statistically significant.

This study was approved by the Ethics Committee of the Federal University of 
Santa Catarina (Opinion number 009/2007) and duly authorized by the Social 
Services for the Industry. All participants signed an Informed Consent Form (ICF). 
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Table 1 – Physical activity participation in different domains and sociodemographic characteristics 
of Brazilian workers. Brazil, 2006-2008.

Variable N % 95% CI

Sex

     Female 14316 30.2 (29.7−30.6)

     Male 33161 69.8 (69.4-70.3)

Age (full years)

     ≤29 21801 46.1 (45.7-46.6)

     30-39 14639 31.0 (30.5-31.4)

     ≥40 10845 22.9 (22.6-23.3)

Current marital status

     Single 20694 43.7 (43.3-44.1)

     In a relationship 26664 56.3 (55.9-56.7)

Education (years of schooling completed)

     ≤7 8969 18.9 (18.6-19.3)

     8 7425 15.7 (15.3-16.0)

     9-11 24173 51.0 (50.6-51.5)

     ≥12 6803 14.4 (14.0-14.7)

Gross family income (R$)*

     ≤600 15069 32.1 (31.7-32.5)

     601 to 1500 19451 41.4 (41.0-41.8)

     ≥1501 12461 26.5 (26.1-26.9)

Physical activity in commuting

     No 34436 72.8 (72.4-73.2)

     Yes 12852 27.2 (26.8-27.6)

Physical activity at home

     No 16791 37.5 (37.1-38.0)

     Yes 27941 62.5 (62.0-62.9)

Physical activity during leisure time

     No 21392 45.4 (44.9-45.8)

     Yes 25740 54.6 (54.2-55.1)

Physical activity at work

     No 16660 35.3 (34.9-35.7)

     Yes 30542 64.7 (64.3-65.1)

Number of domains containing physical activity

     None 2837 6.4 (6.2-6.6)

     One 10205 23.1 (22.7-23.5)

     Two 15619 35.2 (34.9-35.7)

     Three 12069 27.3 (26.9-27.7)

     Four 3527 8.0 (7.7-8.2)

*Variable with the largest amount of information ignored by participants (n = 3,220).

Results
The initial number of industrial workers selected to participate in the study was 
52,774, effectively reaching 90.7% of the sample (n = 47.886). We excluded 409 par-
ticipants because they did not report their sex in the questionnaire. Thus, the final 
sample analyzed included 47,477 workers. Most participants were males (69.8%), 
lived with a partner (56.3%), and had had at least nine years of education (51.0%). 
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A significant relative proportion of workers was young (age ≤29 years: 46.1%) and 
reported a gross family income between  R$601 and R$1,500 (41.4%).

The prevalence of stress in the total sample was 13.8% (95% CI: 13.5 - 14.1), and 
its occurrence was more prevalent in females (17.7% [95% CI:17.1 - 18.3]) than in 
males (12.1%; 95% CI: 11.8 - 12.5). With regard to the practice of physical activity 
in the analyzed domains, we found that most industrial workers were physically 
active at home (62.5%; 95%  CI: 62.0–62.9), during leisure time (54.6%; 95% CI: 
54.2–55.1), and at work (64.7%; 95% CI: 64.3–65.1). Conversely, most workers were 
physically inactive in the domain ‘commuting’, (72.8%; 95% CI: 72.4-73.2). Physi-
cal activity participation accumulated in two (35.2%; 95% CI: 34.9–35.7) or three 
(27.3%; 95% CI: 26.9–27.7) domains resulted in better results when compared with 
the other categories. 

Women who were physically active women during leisure time had lower occur-
rences of stress than those who were physically inactive in this domain (19.9%; 95% 
CI: 19.0−20.7 versus 14.2%; 95% CI: 13.3−15.2, respectively) – (Figure 1). Among 
men, those active at home  (11.6%; 95% CI: 11.1-12.0 versus 12.9%; 95% CI: 12.4-
13.5, respectively), during leisure time (10.2%; 95% CI: 9.8-10.6 versus 15.1%; 95% 
CI: 14.4−15.7, respectively), and at work (11.7%; 95% CI 11.3−12.1 versus 13.3%; 
95% CI: 12.6−14.0, respectively), had lower occurrences of stress than their peers, 
as shown in Figure 2. As the number of domains that contained physical activity 
increased, the   occurrence of stress tended to decrease for both sexes, being more 
highly accentuated in men (p<0.001) – (Figure 3).

Figure 1 – Occurrence of stress in female Brazilian workers according to their physical activity parti-
cipation in different domains. Brazil, 2006-2008.
*p-value, derived from Wald test for heterogeneity, adjusted for age, marital status, education level 
and family income. 

The types of leisure time physical activities associated with a lower occurrence 
of stress in women were sports (p<0.001), gymnastics/weight lifting (p<0.001), 
dance (p=0.002), and walking (p<0.001) (Figure 4). Similar results were observed 
for men who engaged in jogging (p<0.001), sports (p<0.001), walking (p<0.001), 
gymnastics/weight lifting (p<0.001), and cycling (p=0.001) - (Figure 5).
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Figure 2 – Occurrence of stress in male Brazilian workers according to their physical activity partici-
pation in different domains. Brazil, 2006-2008. 
*p-value, derived from Wald test for heterogeneity, adjusted for age, marital status, education level 
and family income. 

Figure 3 – Occurrence of stress in Brazilian workers according to their accumulated physical activity 
participation in different domains. Brazil, 2006-2008. 
*p-value, derived from Wald test for heterogeneity, adjusted for age, marital status, education level 
and family income. 

Discussion
In this study, the women who were physically active during leisure time had lower 
occurrences of stress than physically inactive women, whereas the men who were 
physically active at home, during leisure time and at work had lower occurrences 
of stress than their physically inactive peers. As the number of domains that con-
tained physical activity increased, stress occurrence tended to decrease for both 
sexes. The types of leisure time physical activities associated with a lower occurren-
ce of stress in women were sports, gymnastics/weight lifting, and dance; similar 
results were observed for men who engaged in jogging, sports, and walking.

The prevalence of stress in the total sample was 13.8%. This is in line with other 
Brazilian studies conducted with industrial workers in the states of Santa Catarina17 
and Pernambuco19, which found 13.9% and 11.1% prevalence, respectively. These re-
sults, however, are much lower than the results observed in studies carried out with 
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other worker populations in Brazil, such as judges20, public school teachers21, pub-
lic health professionals2 and bankers22. Keeping in mind but not further analyzing 
the specificities of the different forms of stress measurement used in these studies, 
it is possible to infer that profession may be a determining factor in the occurrence 
of stress10,23. This reflection may support future analyses, which, in turn, may result 
in the implementation of preventive measures that prioritize better quality of life 
for workers, regardless of their area of expertise or occupational position. 

When investigating the association between the occurrence of stress and the 
different domains of physical activity, we found that, domestic activities were as-

Figure 4 – Occurrence of stress in female Brazilian workers and types of physical activity performed 
by them during leisure time Brazil, 2006-2008.
*p-value, derived from Wald test for heterogeneity, adjusted for age, marital status, education level 
and family income. 

Figure 5 – Occurrence of stress in male Brazilian workers and types of physical activity performed by 
them during leisure time. Brazil, 2006-2008.
*p-value, derived from Wald test for heterogeneity, adjusted for age, marital status, education level 
and family income. 
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sociated with lower stress occurrences in men, whereas no association was found 
for women in this domain. This raises the question of whether women who take 
the major role at home, accumulating multiple functions and responsibility not 
only for household chores, but also caring for the entire family, suffer higher 
stress occurrences17. Men, culturally, tend to perform less complex household 
chores and do so less frequently than women. A study by Farah et al. 19 found that 
women’s double shifts were associated with a lack of opportunities and access to 
structured programs for stress management in adulthood, such as the chance to 
participate in physical exercise programs. This raises the importance of physical 
activity during leisure time for women’s mental health.

Only physical activity in the leisure time domain was associated with lower 
stress occurrences both for female and male workers. This finding is consistent 
with a study by Otha et al.24, which found that participation in physical activity 
outside work hours was a predictor of better mental health in Japan’s civil serv-
ants. This domain plays a key role in occupational health, because it is a time re-
served for voluntary choice of activities, combining a feeling of satisfaction, well-
being, and fun3. Physical activity during leisure time allows the search for physical 
exercises programs, that is, structured activities aimed at improving physical ca-
pabilities. In addition to physiological benefits, they also provide the possibility 
of interacting with friends and family members, and selecting pleasant and safe 
environments3.

In this study, we found that physical activity at work was a protective factor 
for the occurrence of stress in men. Thus, a hypothesis can be raised that, as some 
studies have already shown17,19, for women, the work environment is more con-
ducive to the occurrence of stress than for men. For the latter, physical activity at 
work was inversely associated with the occurrence of stress.

In this study, the fact that stress occurrences tended to decrease as the number 
of domains that contained physical activity increased reinforces the importance 
of a physically active lifestyle for the maintenance of psychological well-being and 
mental health9. This finding can be explained by the set of changes in hormone 
levels, such as an increased release of beta-endorphin and ACTH (adrenocortico-
tropic hormone), which are responsible for improving mood, sleep, and the feel-
ing of well-being, and making acute organic adjustments in brain receptors25.    

Some types of leisure time physical activities were significantly associated 
with a lower occurrence of stress in women, regardless of their age, marital status, 
education level and family income. The types of leisure time physical activities 
associated with a lower occurrence of stress in both sexes were sports, walking, 
and gymnastics/weight lifting. This is in line with other studies that show that, 
regardless of their intensity, there is a relationship between stress reduction and 
aerobic exercises9,3, and lower stress perception at work and the practice of mus-
cle-resistance exercises26.

Participation in dance was associated with lower stress occurrence in women. 
This may be due to behavioral aspects. According to a study by  Mejía27 in which 
76.7% of the study sample were women, the occurrence of stress in workers de-
creased when they participated in dance activities. For men, in turn, participation 
in jogging and cycling were significantly associated with lower stress. This indi-
cates that moderate-to-vigorous–intensity physical activity yields better results for 
the overall health of adult men28,29.

Participation in yoga, tai chi chuan and stretching exercises - activities that are 
well recognized as associated with lower stress prevalences30 - was also associated 
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with the lowest occurrence of stress in men, and the second lowest occurrence of 
stress in women. These data, however, should not be considered very reliable due 
to wide confidence intervals. These results raise the hypothesis that this event may 
be a reflection of the total number of participants who reported one of  these ac-
tivities as their main activity during leisure time. Considering the total of 0.21% of 
the sample, this separately represented 0.39% of females and 0.13% of males.

This study had some limitations. Since this was a cross-sectional study, its re-
verse causality affects the subjectivity of the measurement of stress, which was 
performed using a single question, without the use of biomarkers. Moreover, the 
summarized manner in which physical activity in different domains was inves-
tigated, with different measures of physical activity and no information on its 
duration or intensity, as well as the use of socioeconomic references relevant to 
the minimum wage of the sample could affect future comparisons between cate-
gories of the different domains. Another limitation is the fact that an analysis by 
conglomerates was not carried out, due to the complex, two-step sampling design 
( industry and company size). This may have resulted in an inaccurate estimation, 
however small, of some of the data presented here. Nevertheless, these issues did 
not prevent us from observing significant results, especially with regard to the 
association between physical activity in the leisure time domain and lower inci-
dences of stress in a representative sample of Brazilian workers. 

Stress in the workplace is a major quality-of-life factor for workers, and for the 
employer, it results in problems such as work absenteeism, emotional disorders 
and reduced performance22.  It may also have consequences in contexts that range 
beyond the individual worker routine, leading to losses in products and services 
produced by the sectoral working teams, and consequently, by the company.  

We conclude that physical activity, especially during leisure time, and partici-
pation in activities such as sports among women, and jogging among men, were 
associated with lower stress occurrences. This can be explained by the fact that, 
when performed with greater intensity and  frequency, physical activity promotes 
health and well-being among workers and should be encouraged in the work en-
vironment. We recommend that future studies conduct analyses with more ac-
curate measurements, and investigate more closely how stress affects the work 
environment and occupational health, in order to implement specific measures 
and actions to change this reality. 
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