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Abstract

Introduction: The regular practice of physical activity 
(PA) has been associated with better health. In addition, 
job characteristics may determine the PA behaviours of 
employees, including the work shift. However, relatively 
few studies have examined the PA behaviour among shift 
workers.

Objective: This study aimed to investigate the associa-
tion between work shift and the practice of PA among 
workers of a poultry processing plant in Southern Brazil. 

Methods: A cross-sectional study was conducted with 
1206 workers (786 females), ages 18 to 50, working in 
shifts on a production line that operates 24 hours/day. 
Workers who engaged in more than 150 minutes/week 
of PA were considered active. Multivariate analyses were 
conducted using Poisson regression and all analyses were 
stratified by gender. 

Results: Of the total participants studied, 36% 
(95%CI: 33-39) were considered active and the sociode-
mographic characteristics associated with PA differed 
among males and females. Regarding work shift, night 
shift workers had higher prevalence of PA. However, 
increased PA was significantly associated with work 
shift particularly among females. After controlling for 
potential confounders, women who worked during the 
night shift were approximately 30% more active than 
those who worked during the day (PR[prevalence ra-
tio]=1.32;95%CI: 1.07-1.62;p=0.010).

Conclusions: This study found a low prevalence of PA 
among the workers and indicated a significantly associa-
tion between work shift and PA. Working at night was 
positively associated with regular PA, particularly among 
females. These results contribute for initiatives that aim 

ASOCIACIÓN ENTRE TURNO DE TRABAJO 
Y LA PRÁCTICA DE LA ACTIVIDAD FÍSICA 

ENTRE LOS TRABAJADORES DE UNA PLANTA 
DE PROCESAMIENTO DE AVES EN EL SUR DE 

BRASIL

Resumen

Introducción: La práctica regular de actividad física 
(AF) se ha asociado con una mejor salud. Además, las 
características del trabajo se pueden determinar las con-
ductas de la AF de los trabajadores, incluyendo el turno 
de trabajo. Sin embargo, relativamente pocos estudios 
han examinado el comportamiento AF entre los trabaja-
dores por turnos.

Objetivo: Este estudio tuvo como objetivo investigar la 
asociación entre turno de trabajo y la práctica de la AF 
entre los trabajadores de una planta de procesamiento de 
aves en el sur de Brasil.

Métodos: Un estudio transversal se llevó a cabo con 
1.206 trabajadores (786 mujeres), con edades entre 18 a 
50 años, trabajando en turnos de una línea de produc-
ción que funciona las 24 horas/día. Los trabajadores que 
han participado en más de 150 minutos/semana de AF se 
consideraron activos. Se realizó un análisis multivariante 
mediante regresión de Poisson y todos los análisis se es-
tratificó por sexo. 

Resultados: De los participantes en el estudio, el 36% 
(IC del 95%: 33-39) se consideraron activas y las carac-
terísticas sociodemográficas asociadas con AF difirieron 
entre machos y hembras. En cuanto a los turnos de tra-
bajo, los trabajadores del turno de noche tenían mayor 
prevalencia de la AF. Sin embargo, el aumento de la AF se 
asoció significativamente con el trabajo por turnos sobre 
todo entre las mujeres. Después de ajustar por factores 
de confusión, las mujeres que trabajaban en el turno de 
la noche fueron aproximadamente un 30% más activos 
que los que han trabajado durante el día (PR[razón de 
prevalencia]=1,32;IC del 95%: 1,07-1,62;p=0,010). 

Conclusiones: Este estudio encontró una baja preva-
lencia de PA entre los trabajadores e indicó una asocia-
ción significativa entre el trabajo por turnos y AF. Tra-
bajar de noche se asoció positivamente con la AF regular, 
especialmente entre las mujeres. Estos resultados contri-
buyen a las iniciativas para aumentar la AF entre los tra-
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to increase PA among the workers, take into account the 
job characteristics and gender differences.

(Nutr Hosp. 2015;31:2174-2181)
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bajadores, teniendo en cuenta las características de las 
diferencias laborales y de género.

(Nutr Hosp. 2015;31:2174-2181)
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Introduction

The regular practice of physical activity is a mo-
difiable behaviour that has been associated with better 
health and prevention of morbidity and mortality1, 2. 
Given its importance, the increase of the physical acti-
vity level is recommended by the World Health Orga-
nization3. Furthermore, epidemiological studies have 
shown that different sociodemographic variables (such 
as gender, age and education status) are associated 
with different levels of physical activity4, 5. In addition 
to the sociodemographic factors, job characteristics 
may determine the physical activity behaviours of em-
ployees6. For example, an important characteristic is 
shift work, a work schedule in which workers replace 
each other to perform similar tasks at different times, 
which allows for 24 hours per day of production7. 

Shift work can interfere with many aspects of the 
health and well-being of workers. Shift work may 
alter the workers’ biological rhythms, sleep patterns, 
behavioural habits and social life.8, 9 In addition, re-
cent studies found a possible association between shift 
work and the risk of health problems like metabolic 
syndrome, increased body weight and cardiovascular 
diseases10-14. Estimates indicate that approximately 
20% of the economically active population worldwide 
engage in shift work15. In Brazil, approximately 10% 
of the population is engaged to this type of work. This 
percentage may be even higher, considering that in the 
last decade has been a significant increase in the ser-
vice sector and in industrial systems of production16.

There are relatively few studies about the associa-
tion between shift work or work shift and physical ac-
tivity17, 18. However, the exposure to the shift work may 
restrict the opportunities for participation in physical 
activities due to the settings, schedules and shifts im-
posed by the working19, i.e., the exposure to the shift 
work may be an important barrier to a regular practice 
of physical activity, which could contribute to a bet-
ter tolerance to shift work and reduce the fatigue that 
work may cause20, 21. Thus, the aim of this study was 
to investigate the association between work shift and 
the practice of physical activity among workers of a 
poultry processing plant in Southern Brazil. 

Methods

A cross-sectional study was conducted on produc-
tion line workers, ages 18 to 50, at a large poultry 
processing plant in Southern Brazil. Eligible partici-

pants had worked fixed shifts for at least six months. 
This company, which operated continuously 24 hours/
day, employed approximately 2600 workers who had 
a work schedule of 44 hours per week in three major 
sectors (cutting, evisceration and thermo processing). 

The sample size was calculated using EpiInfo 6.0 
software and based on a finite population equation 
derived from the following parameters and estimates: 
31% expected prevalence, referring to the physical 
activity level in the Brazilian population22; sampling 
error of three percentage points; 95% confidence level; 
80% statistical power; a 10% increase due to missing 
data; and a 15% increase due to confounding factors. 
The estimated necessary sample size was 1141 emplo-
yees. The company has employees who live in several 
municipalities; for logistical reasons, the sample was 
limited to all employees living in the municipality 
where the company was headquartered (n = 1043) as 
well as those living in the two closest municipalities 
(n = 235). Pregnant women and employees who had 
not worked for 10 or more days in the last month for 
any reason were excluded. All employees were inter-
viewed individually in their homes between January 
and May 2010.

Physical activity and demographic, socioecono-
mic and occupational characteristics were obtained 
using a standardised questionnaire pre-tested through 
a previous pilot study. The questionnaire assessed the 
participants’ regular physical activity through the pre-
vious month, identifying both the frequency (number 
of days) and duration of physical activities. The ques-
tionnaire distinguished between two domain-specific 
measures of physical activity – leisure-time (such as 
recreational activity) and transportation (such as dis-
placement walking or cycling to work or the market). 
This instrument was based on the International Physi-
cal Activity Questionnaire (IPAQ), considering the do-
mains of leisure-time and transportation, which have 
been shown a better reliability and validity, as recom-
mended in a recent study23. The outcome was expres-
sed by the average time spent on physical activities in 
minutes per week. Workers who engaged in more than 
150 minutes per week of physical activity were consi-
dered “active”3, 24.

The demographic variables investigated were age 
(collected as a continuous variable in complete years 
and categorised in quartiles), marital status (classified 
as with or without partner) and skin colour (self-re-
ported by the interviewees and categorised as white 
or other). The socioeconomic variables assessed were 
education status (categorised as 1 to 4 years of elemen-
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tary school, 5 to 8 years of elementary school, some 
high school and completed high school or more) and 
total family income in minimum wages (gathered as 
continuous data and categorised into quartiles). Oc-
cupational variables were evaluated by the following 
characteristics: working sector (classified according 
to the level of fatiguing activities between the three 
sectors of the production line; more fatiguing included 
the cutting sector and less fatiguing included the evis-
ceration and thermo processing sectors) and work shift 
(categorised as day shift and night shift, where the day 
shift involved work schedules between 6:00AM and 
2:00PM and the night shift involved work schedules 
between 6:00PM and 5:00AM, in which workers ex-
perienced 90% of their work schedule during the hours 
of darkness).

Data analysis was performed using Stata version 
12.0 (StataCorp, College Station, TX, USA). To inves-
tigate the association between exposure (work shift) 
and the outcome (physical activity), an unadjusted and 
adjusted prevalence ratios with 95% confidence inter-
vals were calculated by Poisson regression with robust 
variance using three models25. Model I was unadjus-
ted, and the other two models were multivariable. Mo-
del II was adjusted for demographic characteristics, 
Model III was adjusted for Model II more socioeco-
nomic characteristics, and Model IV was adjusted for 
Model III more working sector. Only the characteris-
tics associated with the outcome (physical activity) 
that showed a p-value lower than 0.20 were considered 
confounding factors and were included in the multiva-
riable analysis. All analyses were stratified by gender 
due to the differences in socioeconomic characteristics 
and a gender interaction effect between exposure and 
outcome observed in preliminary analysis. 

This study was submitted to and approved by the 
Research Ethics Committee of the University of Vale 
do Rio dos Sinos, RS, Brazil. All workers signed an 
informed consent form to participate in the study.

Results

Of the 1278 workers initially selected for study, 25 
(2%) were pregnant at the time of the interview and 
47 (4%) could not participate because they had been 
dismissed or had moved to a municipality not included 
in the study. In all, 1206 workers were interviewed, 
and there were no dropouts. Females accounted for 
65% of the sample (n = 786), and the mean age of the 
interviewees was 30.5 (standard deviation [SD]: 8.7 
years). The employees had worked in the company for 
an average of 5.5 years (SD: 4.2 years), and the mean 
time of work on the same shift was 3.5 years (SD: 3.5 
years) for the day shift workers and 3.6 years (SD: 3.2 
years) for the night shift workers. Other sample cha-
racteristics are displayed in Table I. The age, education 
status and family income differed between the genders 
(p<0.05).

Of the total participants studied, 36% (95% CI: 33 to 
39) were considered active and this prevalence among 
males was 37% (95% CI: 33 to 42) and 36% (95% 
CI: 32 to 39) among females. There was no statistical 
difference between males and females. In addition, the 
average time spent on physical activities in minutes 
per week among the total workers was 128.7 min (SD: 
143.5 min), with no significant difference between 
males and females: 133.3 min (SD: 145.7 min) and 
126.3 min (SD: 142.4 min), respectively.

The distribution of the prevalence of physical ac-
tivity and the respectively factors associated with the 
practice of physical activity according to the demogra-
phic, socioeconomic and occupational characteristics 
for the total workers and stratified by gender are dis-
played in Table II. In total workers, the characteristics 
associated with physical activity were marital status 
(p=0.006), skin colour (p=0.010), education status 
(p<0.001), working sector (p<0.001) and work shift 
(p=0.006). The factors associated with physical activi-
ty differed between males and females. Among males, 
physical activity was statistically associated with age 
(p<0.001), marital status (p=0.002), education status 
(p<0.001) and working sector (p<0.001); among wo-
men, physical activity was statistically associated with 
skin colour (p=0.037), working sector (p<0.001) and 
work shift (p=0.015).

Regarding the association between work shift and 
physical activity, overall, night shift workers had hi-
gher prevalence of physical activity (39.0% vs. 30.8%; 
p=0.006) compared to the day shift workers (Table II). 
However, increased physical activity was significantly 
associated with work shift particularly among females 
(Table III). After controlling for potential confoun-
ders, women who worked during the night shift were 
approximately 30% more active than those who wor-
ked during the day (Prevalence Ratio=1.32; 95%CI: 
1.07, 1.62; p=0.010). 

Discussion

Our study identified a low prevalence of regular 
physical activity among shift workers and there were 
differences between males and females regarding the 
sociodemographic factors associated with physical ac-
tivity. In addition, work shift showed an independent 
effect for the practice of physical activity, particularly 
among females. Women who worked during the night 
shift were more active than those who worked during 
the day.

There has been little discussion or agreement about 
the association between the practice of physical acti-
vity and work shift. Some studies have reported lower 
levels of physical activity among evening workers than 
those who work during the day18, 26, 27. Other studies 
comparing alternate shift workers with daytime wor-
kers have found no association between the practice of 
leisure physical activity and work schedule28-31. Howe-
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ver, a recent study found that irregular-shift workers 
were more physically active than day-shift workers17. 
It must be pointed out that studies have made use of 
different criteria for assessing both physical activity 
and shift work. In addition, gender differences have 
not been explored in the studies, and physical activity 
is often included as a confounding factor rather than a 
primary outcome. 

The low prevalence of physical activity observed in 
this population of workers was a result that has been 
found in other studies5, 22. However, the rate of phy-
sical activity among the workers was slightly higher 
than the rates found in broader population surveillance 
data of Brazil22. In addition, previous studies have also 

suggested that males trend to be more active than fe-
males4, 5, 32. 

The sociodemographic characteristics associated 
with the practice of physical activity differed among 
genders in this study. We found a negative association 
between age and the practice of physical activity only 
among men, an important gender difference that has 
been reported elsewhere4. In addition, the fact that men 
not living with a partner were more active is consistent 
with other studies29, 33. Our findings also suggested that 
workers with higher education levels are more likely 
to engage in physical activity, particularly among wo-
men. This socioeconomic factor has been associated to 
high level of physical activity practice33. Furthermore, 

Table I 
Demographic, socioeconomic and occupational characteristics, at total sample and stratified by gender, among shift 

workers in Southern Brazil. (n = 1206)

Characteristics Total (n = 1206)
n (%)

Males (n = 420)
n (%)

Females (n = 786)
n (%) p-valuea

Demographic
Age (quartiles) 0.015
18 to 23 years 321 (26.6) 92 (21.9) 229 (29.1)
24 to 29 years 329 (27.3) 132 (31.4) 197 (25.1)
30 to 37 years 265 (22.0) 88 (21.0) 177 (22.5)
38 to 50 years 291 (24.1) 108 (25.7) 183 (23.3)
Marital status 0.167
With partner 809 (67.1) 271 (64.5) 538 (68.4)
Without partner 397 (32.9) 149 (35.5) 248 (31.6)
Skin colour (n=1203) 0.176
White  1008 (83.8) 342 (81.8) 666 (84.8)
Other 195 (16.2) 76 (18.2) 119 (15.2)
Socioeconomic
Education status (n=1205) 0.029
1 to 4 years elementary school 212 (17.6) 88 (21.0) 124 (15.8)
5 to 8 years elementary school 311 (25.8) 101 (24.0) 210 (26.8)
High school incomplete  104 (8.6) 44 (10.5) 60 (7.6)
High school completed 578 (48.0) 187 (44.5) 391 (49.8)
Family income (quartiles) (n=1192) 0.005
I (lower) 295 (24.8) 119 (28.7) 176 (22.7)
II 299 (25.1) 117 (28.2) 182 (23.4)
III 303 (25.4) 90 (21.7) 213 (27.4)
IV (higher) 295 (24.7) 89 (21.4) 206 (26.5)
Occupational
Working sector 0.101
More fatiguing 837 (69.4) 279 (66.4) 558 (71.0)
Less fatiguing 369 (30.6) 141 (33.6) 228 (29.0)
Work shift 0.184
Day shift 406 (33.7) 131 (31.2) 275 (35.0)
Night shift 800 (66.3) 289 (68.8) 511 (65.0)
a p-values of Chi-square test for differences between the genders.
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family income was not associated with physical acti-
vity among the workers, possibly due to the relatively 
homogenous social status of the population. Finally, 
the variable skin colour was not consistent in this 
study. We believe that this inconsistence might be due 
to our population group was composed almost exclusi-
vely of Caucasians.

The scientific literature on work and gender roles 
in the first decade of the 21st century shows that the 
widespread entry of women into the workforce did not 
create significant changes in domestic gender roles. 
One study indicated that the invisibility of domestic 
work and the “naturalisation” of the feminine nature 
of this work persist despite the increasing participation 

Table II 
Prevalence of physical activity (PA) and their prevalence ratios (PR) according to demographic, socioeconomic and 

occupational characteristics, at total sample and stratified by gender, among shift workers in Southern Brazil. (n = 1206)

Characteristics
Total (n = 1206) Males (n = 420) Females (n = 786)

PA (%)a PR (95% CI) p-valueb PA (%)a PR (95% CI) p-valueb PA (%)a PR (95% CI) p-valueb

Demographic
Age (quartiles) 0.052 <0.001 0.687
18 to 23 years 39.9 1.20 (0.97, 1.48) 53.3 2.05 (1.42, 2.98) 34.5 0.91 (0.71, 1.18)
24 to 29 years 37.7 1.13 (0.91, 1.40) 38.6 1.49 (1.01, 2.19) 37.1 0.98 (0.76, 1.28)
30 to 37 years 33.2 1.00 (0.79, 1.26) 33.0 1.27 (0.82, 1.97) 33.3 0.88 (0.67, 1.17)
38 to 50 years 33.3 1.00 25.9 1.00 37.7 1.00
Marital status 0.006 0.002 0.282
With partner 33.6 1.00 32.1 1.00 34.4 1.00
Without partner 41.6 1.24 (1.06, 1.44) 47.0 1.46 (1.15, 1.87) 38.3 1.11 (0.92, 1.36)
Skin colour (n=1203) 0.010 0.137 0.037
White 34.8 1.00 36.0 1.00 34.2 1.00
Other 44.1 1.27 (1.06, 1.52) 44.7 1.24 (0.93, 1.66) 43.7 1.28 (1.01, 1.61)
Socioeconomic
Education status (n=1205) <0.001 <0.001 0.091
1 to 4 years 
elementary 
school

24.1 1.00 15.9 1.00 29.8 1.00

5 to 8 years 
elementary 
school

34.4 1.43 (1.08, 1.90) 36.6 2.30 (1.33, 3.97) 33.3 1.12 (0.80, 1.56)

High school 
incomplete

44.2 1.84 (1.33, 2.54) 45.5 2.86 (1.60, 5.10) 43.3 1.45 (0.98, 2.16)

High school 
completed

40.3 1.68 (1.29, 2.17) 46.0 2.89 (1.74, 4.80) 37.6 1.26 (0.93, 1.70)

Family income (quartiles) (n=1192) 0.843 0.273 0.517
I (lower) 42.0 1.08 (0.89, 1.31) 46.2 1.18 (0.85, 1.62) 39.2 1.01 (0.78, 1.30)
II 29.4 0.75 (0.60, 0.95) 32.5 0.83 (0.57, 1.19) 27.5 0.71 (0.53, 0.95)
III 36.0 0.92 (0.75, 1.14) 32.2 0.82 (0.55, 1.22) 37.6 0.97 (0.76, 1.23)
IV (higher) 39.0 1.00 39.3 1.00 38.3 1.00
Occupational
Working sector <0.001 <0.001 <0.001
More fatiguing 31.1 1.00 29.0 1.00 32.1 1.00
Less fatiguing 48.0 1.54 (1.33, 1.79) 53.9 1.86 (1.46, 2.36) 44.3 1.38 (1.14, 1.67)
Work shift 0.006 0.205 0.015
Day shift 30.8 1.00 32.8 1.00 29.8 1.00
Night shift 39.0 1.27 (1.07, 1.50) 39.5 1.20 (0.90, 1.60) 38.8 1.30 (1.05, 1.61)
a Workers who performed ≥ 150 min of physical activities per week were considered to be active.
b p-values of Wald test for heterogeneity of proportions (categorical variables) and for linear trend (ordinal variables).
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of women in the workforce34. In this direction, this is 
an important characteristic that may explain the diffe-
rences between males and females regarding the socio-
demographic factors associated with physical activity.

Gender differences in physical activity and work shift 
may be related to the cultural roles of men and women 
in society. Women have reportedly chosen to work the 
night shift in order to care for their children during the 
day34. This suggests that women who choose to work the 
night shift have more time for physical activity than wo-
men who work day shifts. Another possible hypothesis is 
that females are more likely to engage in transportation 
related physical activity due to the professional and do-
mestic demands imposed by the daily lives of females.

A combination of professional and domestic tasks 
could have affected the health of females entering the 
workforce35, 36. In addition, a study has suggested that 
even though female shift workers manage to maintain 
relatively healthy lifestyles compared to males, female 
night shift workers have more difficulty maintaining 
healthy behaviours than female daytime workers37. Our 
study did not reinforce those findings which may indi-
cate that the knowledge of the deleterious health effects 
of night work encourages the female workers to adopt 
healthier lifestyles or behaviours.

The type of work performed by employees had an 
important and significant influence on physical activity. 
Generally, in the plant’s three sectors, workers perform 
predominantly manual tasks without displacement, and 
they only switch (relay) between the sitting and standing 
position. In the plant employing this study’s respondents, 
workers in the cutting sector perform more fatiguing ac-
tivities, which may explain why physical activity was 

lower in this sector than the other two. Previous studies 
have suggested that workplace factors, such as strenuous 
labour and job stress, are associated with a decrease in 
physical activity29, 38.

Limitations of our study include the use of self-re-
ported physical activity data, which may be imprecise. 
In addition, the intensity, the hour of the practice of the 
physical activities (if before or after the shift work), 
and occupational physical activity were not examined. 
Furthermore, due to the physical activity levels in the 
present study sample were higher than in the general 
Brazilian population, a healthy worker effect may be 
present in this study, thus inference of these findings 
should be done carefully39. Finally, it is possible an ab-
sence of power to detect a statistical difference between 
work shift and physical activity among males because 
the analyses were stratified by gender.

To the best of our knowledge, this is one of the first 
studies to use a sample of shift workers from a large 
plant in a developing South American country. We in-
cluded only employees who had been working in fixed 
shifts for at least six months and who were already 
adapted to the routine of shift work. Furthermore, we 
used cut-off points for physical activity that have been 
recommended by major health agencies and included 
two domain-specific measures of physical activity (lei-
sure-time and transportation) that are recommended for 
categorising levels of physical activity and for guiding 
public health programs and have a better reliability and 
validity than occupational and housework domains23. In 
addition, our multivariable analysis taking into account 
important confounding and explanatory factors related 
to the outcome.

Table III 
Unadjusted and adjusted prevalence ratios (PR) for the association between work shift and physical activity, at total 

sample and stratified by gender, among shift workers in Southern Brazil. (n = 1206)

Work shift Model Ia

PR (95% CI)
Model IIb

PR (95% CI)
Model IIIc

PR (95% CI)
Model IVd

PR (95% CI)

Total (n = 1206)

Day shift 1.00 (Reference) 1.00 (Reference) 1.00 (Reference) 1.00 (Reference)

Night shift 1.27 (1.07, 1.50) 1.26 (1.06, 1.49) 1.25 (1.06, 1.48) 1.29 (1.09, 1.52)

p-value 0.006 0.008 0.009 0.003

Males (n = 420)

Day shift 1.00 (Reference) 1.00 (Reference) 1.00 (Reference) 1.00 (Reference)

Night shift 1.20 (0.90, 1.60) 1.19 (0.90, 1.57) 1.22 (0.92, 1.61) 1.23 (0.94, 1.63)

p-value 0.205 0.230 0.165 0.133

Females (n = 786)

Day shift 1.00 (Reference) 1.00 (Reference) 1.00 (Reference) 1.00 (Reference)

Night shift 1.30 (1.05, 1.61) 1.29 (1.05, 1.60) 1.28 (1.04, 1.58) 1.32 (1.07, 1.62)

p-value 0.015 0.018 0.022 0.010
aModel I = unadjusted prevalence ratio; bModel II = adjusted for demographic characteristics; cModel III = adjusted for model II and socioeconomic 
characteristics; dModel IV = adjusted for model III and working sector. P-values: Wald test for heterogeneity of proportions.
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This study found a low prevalence of the practice of 
physical activity among the workers and indicated a 
significantly association between work shift and phy-
sical activity. Working at night was positively associa-
ted with regular physical activity, particularly among 
females. These results contribute to initiatives that im-
prove worksites and help inform employees and mo-
tivate them to increase physical activity and decrease 
sedentary behaviours, take into account the job charac-
teristics and gender differences. In addition, the pre-
sent study has important implications for elucidating 
the association between work shift characteristic and 
physical activity behaviour among a sample of shift 
workers. However, future longitudinal researches are 
necessary to explore these associations and clarify the 
role of work-related factors on physical activity beha-
viour among shift workers.
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