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Abstract

LBP.

were more likely to experience pregnancy-related LBP.

Background: Although working activities are associated with several pregnancy outcomes, there is scarce infor-
mation regarding the association between working activities and low back pain (LBP) during pregnancy. This study
aimed to investigate whether leisure-time and work-related physical activities during pregnancy are associated with

Methods: Data from the 2015 Pelotas Birth Cohort study were used. Demographic, socioeconomic, gestational,
leisure-time (prior to and during pregnancy) and work-related (days of work, hours of work, standing and heavy lift-
ing) physical activity data were collected at birth. LPB was assessed in the 12-month follow-up period.

Results: Leisure-time physical activity either prior to and during pregnancy was not associated with LBP. Working
during pregnancy, days of work and standing position at work were not associated with self-reported LBP during
pregnancy. However, working more than 8 h per day and always lifting heavy objects at work increased the odds
ratio for LBP (OR 1.30 95%Cl: 1.04; 1.63; and OR: 1.39 95%Cl 1.08; 1.81, respectively). In addition, women who had lifted
heavy objects often/always, reported an increase in pain intensity.

Conclusion: Working during pregnancy and days worked per week were not related to experiencing LBP. However,
women who worked more than 8 h per day, as well as women who lifted heavy objects at work on a regular basis,
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Introduction

Low back pain (LBP) is a disabling condition with a global
prevalence of approximately 40% [1]. Women are more
likely to experience LBP, especially during pregnancy.
The prevalence of pregnancy-related LBP is estimated to
be above 50%, representing an important health problem
related to pregnancy [1, 2].
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Physically demanding jobs and leisure-time physical
activity may have opposite effects on health. Higher lev-
els of occupational physical activity increase the risk of
absence due to sickness by 84%, whilst leisure-time phys-
ical activity decreases the risk by 23% [3]. This contrast-
ing effect of leisure-time and occupational activity is also
observed in LBP. Work activity increases the risk of LBP
by 27% and 24% in women and men, respectively, whilst
leisure-time physical activity decreases the risk in general
population by 16% [4, 5].

Structured exercise interventions have been shown
to reduce the risk of LBP during pregnancy by 9% [6].
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However, intervention studies generally include small
sample sizes (ranging from n=42 to n=257) and are
often focused on specific exercise training protocols,
such as resistance or strength training, making it dif-
ficult to develop inferences at population level [6]. Only
one study conducted in Norway focused on an associa-
tion between experiencing LBP and physical activity level
during pregnancy, measured as exercise frequency (e.g.
days per week) in a large sample of pregnant women, and
found that women who engaged in exercise twice per
week were less likely to report LBP [7].

Working hours, heavy lifting, prolonged standing,
highly repetitive work and heavy physical work are the
most common occupational exposures [8, 9]. However,
there is weak evidence showing a dose-response effect of
standing or walking, and LBP, as well as conflicting evi-
dence between occupational lifting and LBP in working
populations [10, 11].

Working activities during pregnancy (e.g. prolonged
time standing or walking, squatting or kneeling) have
been studied to understand their influence on outcomes
such as preterm delivery, low birth weight and pre-
eclampsia [9, 12]. Furthermore, there is scarce informa-
tion regarding the association between working activities
and LBP in pregnant women [13, 14] . The aim of this
study was to investigate whether leisure-time (prior to
and during pregnancy) and paid work-related physical
activities during pregnancy (work during pregnancy, days
of work, hours of work, standing and heavy lifting) are
related to LBP.

Methods

Study design and participants

Data from the 2015 Pelotas Birth Cohort were used. This
cohort was developed to evaluate long-term maternal-
child outcomes through longitudinal data collection. All
maternity hospitals in the city of Pelotas, Brazil were
included in the study. Four of the five maternity hospi-
tals in the city were assessed by on-site interviewers, and
an interviewer visited the remaining hospital on a daily
basis to assess births. This strategy allowed us to assess all
births in Pelotas between January 1st and December 31st,
2015. All participants signed an informed consent to take
part in the study, and if they were under 18, a legal guard-
ian consent was obtained. More details on the methods
of this cohort study are available elsewhere [15].

A cross-sectional study nested in the 2015 Pelotas Birth
Cohort Study was conducted. Demographics, behavio-
ral, gestational, and work-related data were collected at
perinatal assessment, when women were interviewed
within 24 h after delivery using a questionnaire. LBP dur-
ing pregnancy was collected at the 12-month assessment
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following delivery, when women were interviewed at
their location of preference (e.g. at home, work) [16].

LBP

Women were asked about LBP experience during preg-
nancy through the following question: “Have you experi-
enced low back pain during pregnancy?”. Also, a numeric
pain rating scale was used to assess pain intensity dur-
ing pregnancy, where “0” indicated no pain and “10” the
highest pain level.

Covariates

Sociodemographic, behavioral and gestational character-
istics were used as covariates. Age was defined in com-
plete years and then divided into four categories: 13-19,
20-29, 30-39 and 40-47years. Family income was cat-
egorized into quintiles. Education level was assessed as
complete years of formal education, and divided into
four categories: 0-4, 5-8, 9-11, and > 12years. Behav-
ioral characteristics (smoking), birth type (caesarean or
vaginal), health-related problems (high blood pressure,
eclampsia, depression, and urinary infection) and preg-
nancy characteristics (parity, gestational weight gain, and
multiple births) were also assessed.

Leisure-time physical activity

Time, frequency, and duration of leisure-time physi-
cal activity were assessed using the following ques-
tions: “Which physical activities did you engage in this
period?”; “How many times a week?”; and “How long did
each session usually take?”. These questions were based
on their usual routines 3 months before and during first,
second and third trimester of pregnancy. Total amount
of leisure-time physical activity was estimated by the
sum of minutes per week spent on each activity in each
trimester of pregnancy. The sum of the three trimesters
was used to estimate the total amount of physical activ-
ity during pregnancy. The instrument has been previ-
ously used in similar studies [17]. Based on the weekly
150-min physical activity recommendation, participants
were classified as active (> 150min/week) or inactive
(<150 min/week) [18, 19].

Physical activity status during pregnancy

A status of physical activity was created based on physi-
cal activities performed in each trimester of pregnancy.
Women were classified into four different categories: i)
did not engage in recommended levels of physical activ-
ity (mever); ii) engaged only for one trimester (at least 1
tri); iii) for two trimesters (at least 2 tri); iv) all pregnancy
periods (always) [16].
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Work-related activity

Women were asked about paid work during pregnancy
with the question: “Did you work during pregnancy?”.
Total number of days and hours worked per day during
pregnancy were obtained with the following questions:
“During pregnancy, how many days per week did you
work?” and “During the working days, how many hours
per day did you work?”. For analyzes purposes these vari-
ables were categorized as: days (up to 5days per week /
more than 5days per week), and hours (up to 8h daily /
more than 8 h daily).

Standing and heavy lifting at work were recorded.
Standing at work was assessed through the question:
“During your work routine how much time did you spend
in standing position?”. Heavy lifting at work was assessed
by the question “Did you have to lift heavy items at

» «

work?”. There were five possible answers: “never’, “rarely,

» o«

“sometimes’, ‘often” and “always’.

Statistical analysis

A group of 142 pregnant women who were randomly
enrolled in an intervention group of a randomized con-
trolled trial nested in the cohort study were excluded
from analyzes. This original trial studied the effects of an
exercise program during pregnancy on mother and child
health outcomes [20]. Descriptive data were presented
as total frequencies and percentages. One-way ANOVA
and independent t-tests were used to analyze differ-
ences of pain intensity and levels of leisure-time physical
activity. A hierarchical model of analyzes with two lev-
els was conducted (1st level: age, income and education
level; 2nd level: eclampsia, depression, urinary infection,
smoking, weight gain, parity and multiple births). Logis-
tic regression models were used to analyze the relation-
ship between leisure-time and work-related physical
activities and self-reported LBP. Odds ratios (OR) and
95% confidence intervals (95%CI) were obtained from
logistic regression models (LBP). Similarly,  coefficients
and 95%CI were obtained from linear regression models
(pain intensity). Variables that presented a p-value <.2
in univariable analyzes were retained in the multivari-
able models. A p-value of <.05 was assumed for statistical
significance. All analyzes were conducted using STATA
statistical software (StataCorp. 2015, Stata Statistical
Software: Release 14, Version 14.0, StataCorp LP, College
Station, TX, USA).

Results

Sample characteristics

We used data from 3827 women. The prevalence of
LBP during pregnancy was 41.9%. Sample characteris-
tics are summarized in Table 1. Most women were in

Page 3 of 8

Table 1 Sociodemographic and pregnancy-related characteristics
of women who provided self-reported information about LBP
during pregnancy in the 2015 Birth cohort. (n=3827)

Age (years) N (%)
13-19 562 (14.7)
20-29 1802 (47.1)
30-39 1349 (35.3)
40-47 113 (29)
Schooling (years)

0-4 332(8.7)

5-8 989 (25.9)

9-11 1343 (35.1)

>12 1161 (30.3)
Family Income

1 (poorest) 761 (19.9)

2 764 (19.9)

3 771(20.3)

4 782 (20.4)

5 (wealthiest) 747 (19.5)
Smoking

No 3216 (84.1)

Yes 608 (15.9)
Type of birth

Vaginal 1352 (35.3)

Caesarean 2474 (64.7)
Eclampsia

No 3568 (93.5)

Yes 246 (6.5)
Depression

No 3380 (884)

Yes 445 (11.6)
Urinary infection

No 2079 (54.4)

Yes 1740 (45.6)
Multiple birth

No 3728(97.4)

Yes 99 (2.6)
Parity

1 1684 (44.0)

2 1169 (30.6)

3 or more 972 (25.4)

the 20-29 age group (47.1%), attended 9-11years of
formal education (35.1%), and did not smoke (84.1%).
During pregnancy, most women did not present
eclampsia (93.5%), depression (88.4%) or urinary infec-
tion (54,4%).

Participants reporting LBP were less engaged in physi-
cal activities both before and during pregnancy. Further-
more, participants with LBP worked less (days per week)
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and reported a lower workload (hours per day) during
pregnancy. Nevertheless, longer hours of standing and
a high frequency of lifting heavy items were reported by
women who experienced LBP during pregnancy. On the
other hand, a higher frequency of lifting heavy items was
reported by women experiencing LBP during pregnancy
(Supplemental Material).

LBP and physical activity

No differences were observed between pain intensity
levels and pre- and during pregnancy physical activ-
ity (Fig. 1). In the same way, there was no association
between LBP and leisure-time physical activity either
before (OR: 0.99 95%CI: 0.82 to 1.19) or during pregnancy

Page 4 of 8

(OR: 0.97 95%CI: 0.77 to 1.21), as well as physical activity
status during pregnancy (Table 2).

Self-reported LBP and work activity

Working during pregnancy was associated with self-
reported LBP in univariable but not in multivariable ana-
lyzes (OR:1.10 95% CI:0.96 to 1.28). In the same way, pain
intensity was associated with working days and mean
standing hours at work in univariable but not in multi-
variable analyzes (§ 0.27 95%CI -0.41; 0.58;  0.05 95%CI
-0.003; 0.10, respectively) (Table 3).

Working more than 8h daily was associated with
both self-reported LBP (OR: 1.30 95%CI:1.04 to 1.63)
and increased pain intensity (p 0.39 95%CI 0.001; 0.77).
Always lifting heavy items at work (OR: 1.39 95%CI 1.01

Pain intensity
~

Pre-pregnancy PA

Pain intensity
(=2}
()]

W Never

M Inactive

7.2

7
6.8
6.4
6.2

6
5.8
5.6

Physical activity status during pregnancy

M At least 1 trimester

Pregnancy PA

Physical activity

Active

At least 2 trimesters Always

Fig. 1 A Physical activity pre- and during pregnancy and pain intensity. B Physical activity status and pain intensity.
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Table 2 Associations between  self-reported LBP  during
pregnancy and leisure-time physical activity before and during
pregnancy. (N=3746))

Self-reported LBP during pregnancy

Univariate Multivariate
OR (95% Cl) p-value OR (95% Cl) P-value
Prepregnancy 1.06 (0.88 to 0514 0.99 (0.82 to 0.960
PAE 1.26) 1.19)
Pregnancy PA £ 1.01(0.81 to 0.892 0.97 (0.77 to 0817
1.26) 1.21)
PA status £ 0.344 0.262
Never - -
At least 1 1.21(0.86 to 1.14(0.80 to
trimester 1.71) 1.62)
At least 2 0.75 (046 to 0.72 (043 to
trimesters 1.22) 1.19)
Always 0.81 (047 to 0.81 (047 to
1.39) 1.39)

£ adjusted for age, family income, depression, urinary infection, gestational
weight gain, parity and multiple pregnancy

Note: Prepregnancy PA, pregnancy PA, and PA status are referring to participants
performing >150 min of physical activity per week

to 1.93) was associated with self-reported LBP during
pregnancy. Furthermore, an increase of almost one point
on the numerical pain scale was observed in women who
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reported lifting heavy items often (f 0.81 95%CI 0.18;
1.44), and always (B 0.92 95%CI 0.39; 1.44) (Table 3).

Discussion

Summary of findings

Leisure-time physical activity either before or during
pregnancy, as well as physical activity status were not
associated with LBP during pregnancy. Regarding work-
related activities, working during pregnancy and days of
work were not associated with LBP during pregnancy,
either. However, women who worked more than 8h per
day, as well as women who had to lift heavy items fre-
quently at work experienced LBP, as well as reported
increased pain levels during pregnancy.

LBP and leisure-time physical activity

Data from randomized controlled trials showed that
structured exercise programs can decrease the risk of
experiencing LBP during pregnancy [6]. A study con-
ducted in Norway reported that exercising twice a week
during pregnancy was associated with a 20% reduced
odds ratio of LBP during pregnancy (OR 0.80 95%CI
0.66 to 0.97) [7]. However, a dose-response relation-
ship between LBP and exercise frequency could not be
detected, as there was no association between LBP and
exercising three or more times a week (OR 0.82 95%CI
0.68 to 1.02) [7].

Table 3 Associations between self-reported LBP during pregnancy and work-related activities

Univariate Multivariate Univariate Multivariate
OR (95% Cl) P-value OR (95% Cl) P-value B (95% Cl) P-value B (95% Cl) P-value

Working during pregnancy € 0.002 0.166 <0.001 0.189
(h=3748)

No 1.00 1.00 Ref Ref

Yes 1.23 (1.08; 1.40) 1.10 (0.96; 1.28) —0.02 (=0.03; —0.01) —0.17 (=0.43; 0.09)
Days of work € (n=2123) 0.537 0.566 0.011 0.089

Up to 5days per week 1.00 1.00 Ref Ref

More than 5days per week 0.94 (0.80; 1.12) 0.95(0.79; 1.14) 040 (0.09;0.71) 0.27 (—041;0.58)
Hours of work € (n=2114) 0.041 0.023 0.044 0.049

Up to 8h daily 1.00 1.00 Ref Ref

More than 8 h daily 1.26 (1.01; 1.58) 1.30(1.04; 1.63) 0.39(0.01;0.79) 0.39(0.001;0.77)

0.192 0.127 0.031 0.066

Mean standing hours work € 1.02 (0.99; 1.05) 1.03(0.99; 1.06) 0.06 (0.01; 1.11) 0.05 (—0.003; 0.10)
(n=2131)
Heavy /ifring€ (h=2114) 0.015 0.011 <0.001 0.001

Never 1.00 1.00 Ref Ref

Rarely 0.84(0.55; 1.28) 0.83(0.54;1.27) 0.51(—0.28; 1.30) 0.53 (—0.25;1.31)

Sometimes 1.19(0.93; 1.53) 1.20(0.93; 1.55) —0.09 (—0.63;0.35) —0.19; (—0.63;0.25)

Often 1.33(0.92; 1.94) 1.37 (0.94; 2.00) 0.86(0.23; 1.49) 0.81(0.18;1.44)

Always 1.34(0.98;1.13) 1.39(1.01;1.93) 1.13(0.60; 1.66) 0.92(0.39; 1.44)

€ adjusted for age, family income, depression, urinary infection, gestational weight gain, parity and multiple pregnancy
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Although literature indicates a positive effect of struc-
ture exercise programs in LBP during pregnancy, there is
still a lack of evidence regarding the relationship of lei-
sure-time physical activity and this outcome [6]. Our aim
assessing physical activity status during pregnancy was
to understand whether being active in specific periods
or throughout the entire pregnancy could change LBP
occurrence. During pregnancy, most women decrease
leisure-time physical activities, evidenced by a linear
trend of discontinuation from 1st to 3rd trimesters of
pregnancy [17, 21]. This relationship is inversely propor-
tional to LBP during pregnancy, as the likelihood of expe-
riencing LBP increases from the beginning of pregnancy
until birth [13, 22]. LBP was not assessed by pregnancy
period (first, second and third trimesters), such as physi-
cal activity. This might explain the lack of association
between leisure-time physical activity and LBP during
pregnancy observed in our findings.

LBP and work-related activity

The existing literature regarding work-related activities
and gestational outcomes aimed to evaluate the relation-
ship of work load and low birth weight, preterm deliv-
ery, miscarriage and small head circumference [9, 23].
However, there is a lack of evidence regarding LBP and
work-related activities in pregnant women. Hormonal,
vascular, biomechanical, behavior, and physical factors,
among others are associated with pregnancy-related
LBP [24-26].. Although we have not found an associa-
tion between LBP and days of work, a significant asso-
ciation was observed for daily working hours and LBP
during pregnancy. Previous evidence indicates that low
academic levels are associated with pregnancy related-
LBP [25]. Women with high academic level (e.g. Univer-
sity Degree) might work less hours, as well as have a less
extraneous work, which may explain our findings regard-
ing daily work load [13].

Previous studies have found that prolonged standing and
heavy lifting are the most common work-related activities
associated with LBP in women [4, 27]. However, there is
no clear causal relationship to explain the effect of occu-
pational standing and LBP in working age population.
Because of spinal mechanical changes during pregnancy,
related to a shift in center of gravity, standing may increase
pregnant women’s chance of experiencing LBP [24]. Also,
this relationship could be modified by time spent on the
activity, environmental conditions, and postural/body-
weight issues [11]. However, our data is in agreement with
a previous study which did not find association between
the Oswestry score for back pain and standing at work
at 20 and 34 weeks of pregnancy [14]. Further studies are
necessary to better understand this relationship.
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Occupations that include standing, walking and heavy
lifting increase the risk of women experiencing LBP
by 27% [4]. It has been shown that intensity (load) and
frequency (days per week) of lifting have an exposure-
response relationship with LBP incidence (OR 1.09
95%CI 1.03 to 1.15 and OR 1.11 95%CI 1.05 to 1.18,
respectively) [23]. Although detailed information on fre-
quency and intensity of heavy lifting was not available, we
observed that women who reported lifting heavy items
during pregnancy on a regular basis were more likely to
experience LBP, as well as higher pain levels.

Strengths and limitations
Some limitations of the present study should be
addressed. The cross-sectional design of our study, con-
cerning physical activity during pregnancy and self-
reported LBP could lead to a reverse causality bias. As
LBP was assessed retrospectively, at 12-month assess-
ment, recall bias could be expected as well. Also, as phys-
ical activity was assessed by self-report, over-(or under-)
estimation cannot be discarded [28]. Finally, studies
involving working activities could be influenced by the
healthy worker effect (bias), since women could be away
from work due to issues related to pregnancy [29].
Studies have investigated the association between
work-related activities and pregnancy outcomes (e.g.
preterm delivery, low birth weight) [9, 12, 30]. To the
author’s knowledge the present study is the first to inves-
tigate an association between work-related activities and
LBP in pregnant women. Additionally, our study is based
on a representative sample of pregnant women, as every
woman who gave birth in 2015 in Pelotas were included.

Conclusion

No relationship was observed between LBP during preg-
nancy and leisure-time physical activity, both pre and dur-
ing pregnancy. In the same way, no relationship was found
between LBP during pregnancy and work (including long
hours of standing) in this study. However, women working
more than 8 h a day and/or lifting heavy items frequently
and on a regular basis were more likely to report preg-
nancy-related LBP. Further longitudinal studies during
pregnancy, with data collection throughout gestation, are
necessary to understand the causal relationship between
working activities and LBP in pregnant women.

Supplementary Information

The online version contains supplementary material available at https://doi.
0rg/10.1186/512891-021-04749-w.

[ Additional file 1. }



https://doi.org/10.1186/s12891-021-04749-w
https://doi.org/10.1186/s12891-021-04749-w

Caputo et al. BMC Musculoskelet Disord (2021) 22:864

Acknowledgments

This article is based on data from the study “Pelotas Birth Cohort, 2015"
conducted by Postgraduate Program in Epidemiology at Universidade Federal
de Pelotas, with the collaboration of the Brazilian Public Health Association
(ABRASCO). The 2015 Pelotas (Brazil) Birth Cohort is funded by the Well-
come Trust (095582). Funding for specific follow-up visits were also received
from the Conselho Nacional de Desenvolvimento Cientifico e Tecnolégico
(CNPg) and Fundagdo de Amparo a Pesquisa do Estado do Rio Grande do Sul
(FAPERGS). This study was financed in part by the Coordenagao de Aper-
feicoamento de Pessoal de Nivel Superior - Brasil (CAPES) - Finance Code 001.
Paulo Ferreira is supported by a NHMRC Career Development Fellowship

and a Sydney University SOAR fellowship. Manuela Ferreira is supported by
an MRFF/NHMRC Career Development Fellowship and is a Sydney Medical
Foundation Fellow/Sydney University.

Authors’ contributions

ELC instigated this research project and was responsible for data analyzes and
writing; MRD, MCS and ADB contributed to the research design; MLF, DS and
PHF assisted with the initial construction, direction and arguments of the dis-
cussion. All authors reviewed and provided constructive advice and critique to
the editing process for the multiple iterations of this document. Following this
rigorous review and editing process all authors support the submission of this
manuscript for peer review and publication. The author(s) read and approved
the final manuscript.

Funding
None declared.

Availability of data and materials

The data that support the findings of this study are available from Center of
Epidemiology Research (Federal University of Pelotas), but restrictions apply
to the availability of these data, which were used under license for the current
study, and so are not publicly available. Data are however available from the
authors upon reasonable request and with permission of Cohorts commission
of the Center of Epidemiology Research (http://www.epidemio-ufpel.org.br/
site/content/home/index.php).

Declarations

Ethics approval and consent to participate

This study was approved by the Ethics Board of the Physical Education Faculty,
Federal University of Pelotas, Brazil (Reference number: 522.064), and followed
all the requirements of the Declaration of Helsinki. Written informed consent
was obtained from all participants.

Consent for publication
Not applicable.

Competing interests
The authors declare they have no competing interests.

Author details

"Postgraduate Program in Physical Fducation, Federal University of Pelotas,
Lufs de Camées Street, 625, Pelotas, RS 96055-630, Brazil. 2Postgraduate Pro-
gram in Epidemiology, Federal University of Pelotas, Pelotas, Brazil. *Discipline
of Physiotherapy, Faculty of Health Sciences, The University of Sydney, Sydney,
NSW, Australia. 4Institute of Bone and Joint Research, The Kolling Institute, The
University of Sydney, Sydney, NSW, Australia.

Received: 23 February 2021 Accepted: 24 September 2021
Published online: 09 October 2021

References

1. Hoy D, Bain C, Williams G, March L, Brooks P, Blyth F, et al. A systematic
review of the global prevalence of low back pain. Arthritis Rheum.
2012,64:2028-37.

2. Gutke A, Boissonnault J, Brook G, Stuge B. The severity and impact of
pelvic girdle pain and low-Back pain in pregnancy: a multinational

20.

21.

22.

Page 7 of 8

study. J Womens Health (Larchmt). 2018;27:510-7. https://doi.org/10.
1089/jwh.2017.6342.

Holtermann A, Hansen JV, Burr H, Segaard K, Sjggaard G. The health
paradox of occupational and leisure-time physical activity. Br J Sports
Med. 2012;46:291-5. https://doi.org/10.1136/bjsm.2010.079582.
Heuch I, Heuch I, Hagen K, Zwart JA. Physical activity level at work and
risk of chronic low back pain: a follow-up in the Nord-Trgndelag health
study. PLoS One. 2017;12:e0175086.

Shiri R, Falah-Hassani K. Does leisure time physical activity protect
against low back pain? Systematic review and meta-analysis of 36
prospective cohort studies. Br J Sports Med. 2017;51:1410-8. https://
doi.org/10.1136/bjsports-2016-097352.

Shiri R, Coggon D, Falah-Hassani K. Exercise for the prevention of low
back and pelvic girdle pain in pregnancy: a meta-analysis of rand-
omized controlled trials. Eur J Pain. 2018;22:19-27. https://doi.org/10.
1002/€jp.1096.

Gjestland K, Bg K, Owe KM, Eberhard-Gran M. Do pregnant women
follow exercise guidelines? Prevalence data among 3482 women, and
prediction of low-back pain, pelvic girdle pain and depression. Br J
Sports Med. 2013;47:515-20.

Lund T, Labriola M, Christensen KB, Blltmann U, Villadsen E. Physical
work environment risk factors for long term sickness absence: prospec-
tive findings among a cohort of 5357 employees in Denmark. Br Med J.
2006;332:449-51.

Bonzini M, Coggon D, Godfrey K, Inskip H, Crozier S, Palmer KT. Occu-
pational physical activities, working hours and outcome of pregnancy:
findings from the Southampton Women'’s survey. Occup Environ Med.
2009;66:685-90.

Wai EK, Roffey DM, Bishop P, Kwon BK, Dagenais S. Causal assessment
of occupational lifting and low back pain: results of a systematic review.
Spine J. 2010;10:554-66. https://doi.org/10.1016/j.spinee.2010.03.033.

. Roffey DM, Wai EK, Bishop P, Kwon BK, Dagenais S. Causal assessment

of occupational standing or walking and low back pain: results of a
systematic review. Spine J. 2010;10:262-72. https://doi.org/10.1016/j.
spinee.2009.12.023.

Bonzini M, Coggon D, Palmer KT. Risk of prematurity, low birthweight
and pre-eclampsia in relation to working hours and physical activities:
a systematic review. Occup Environ Med. 2007,64:228-43.

Paul JA, van Dijk FJ, Frings-Dresen MH. Work load and musculoskel-
etal complaints during pregnancy. Scand J Work Environ Health.
1994,20:153-9. https://doi.org/10.2307/40966244.

Cheng PL, Pantel M, Smith JT, Dumas GA, Leger AB, Plamondon A, et al.
Back pain of working pregnant women: identification of associated
occupational factors. Appl Ergon. 2009;40:419-23.

Hallal PC, Bertoldi AD, Domingues MR, Da Silveira MF, Demarco FF, Da
Silva ICM, et al. Cohort profile: the 2015 Pelotas (Brazil) birth cohort
study. Int J Epidemiol. 2018;47:1048-1048H.

Caputo EL, Ferreira PH, Ferreira ML, Bertoldi AD, Domingues MR, Shirley
D, et al. Physical activity before or during pregnancy and low back
pain: data from the 2015 Pelotas (Brazil) birth cohort study. J Phys Act
Health. 2019;16:886-93. https://doi.org/10.1123/jpah.2018-0624.
Domingues MR, Barros AJD. Leisure-time physical activity during
pregnancy in the 2004 Pelotas birth cohort study. Rev Saude Publica.
2007;41:173-80. https://doi.org/10.1590/50034-89102007000200002.
ACOG. Physical activity and exercise during pregnancy and the
postpartum period: ACOG Committee opinion, number 804. Obstet
Gynecol. 2020;135:E178-88. https://doi.org/10.1097/A0G.0000000000
003772.

WHO. WHO guidelines on physical activity and sedentary behaviour.
https.//www.who.int/publications/i/item/9789240015128. Accessed 29
Apr 2021.

Domingues MR, Bassani DG, da Silva SG, de Vargas Nunes Coll C, BGC d
S, Hallal PC. Physical activity during pregnancy and maternal-child health
(PAMELA): Study protocol for a randomized controlled trial. Trials. 2015;16.
Coll CDVN, Domingues MR, Hallal PC, Da Silva ICM, Bassani DG, Matija-
sevich A, et al. Changes in leisure-time physical activity among Brazilian
pregnant women: comparison between two birth cohort studies (2004

- 2015). BMC Public Health. 2017;17.

Mota M, Cardoso M, Carvalho A, Marques A, S4-Couto P, Demais S.
Women's experiences of low back pain during pregnancy. J Back Muscu-
loskelet Rehabil. 2015;28:351-7.


http://www.epidemio-ufpel.org.br/site/content/home/index.php
http://www.epidemio-ufpel.org.br/site/content/home/index.php
https://doi.org/10.1089/jwh.2017.6342
https://doi.org/10.1089/jwh.2017.6342
https://doi.org/10.1136/bjsm.2010.079582
https://doi.org/10.1136/bjsports-2016-097352
https://doi.org/10.1136/bjsports-2016-097352
https://doi.org/10.1002/ejp.1096
https://doi.org/10.1002/ejp.1096
https://doi.org/10.1016/j.spinee.2010.03.033
https://doi.org/10.1016/j.spinee.2009.12.023
https://doi.org/10.1016/j.spinee.2009.12.023
https://doi.org/10.2307/40966244
https://doi.org/10.1123/jpah.2018-0624
https://doi.org/10.1590/S0034-89102007000200002
https://doi.org/10.1097/AOG.0000000000003772
https://doi.org/10.1097/AOG.0000000000003772
https://www.who.int/publications/i/item/9789240015128

Caputo et al. BMC Musculoskelet Disord

23.

24.

25.

26.

27.

(2021) 22:864

Coenen P, Gouttebarge V, Van Der Burght ASAM, Van Dieén JH, Frings-
Dresen MHW, Van Der Beek AJ, et al. The effect of lifting during work on
low back pain: a health impact assessment based on a meta-analysis.
Occup Environ Med. 2014;71:871-7.

Casagrande D, Gugala Z, Clark SM, Lindsey RW. Low Back pain and pelvic
girdle pain in pregnancy. J Am Acad Orthop Surg. 2015;23:539-49.
https://doi.org/10.5435/JAAOS-D-14-00248.

Kovacs FM, Garcia E, Royuela A, Gonzalez L, Abraira V. Prevalence and
factors associated with low back pain and pelvic girdle pain during
pregnancy: a multicenter study conducted in the spanish national health
service. Spine (Phila Pa 1976). 2012,37:1516-33. https://doi.org/10.1097/
BRS.0b013e31824dcb74.

Mahishale A, Borkar S. Mahishale, Arati, and S. Borkar. Prevalence of
patterns of pregnancy induced pelvic girdle pain and low Back painin a
tertiary care Centre-a cross sectional study. JTRR. 2015;4:122-4.
Macfarlane GJ, Thomas E, Papageorgiou AC, Croft PR, Jayson M, Silman
AJ. Employment and physical work activities as predictors of future low

28.

29.

30.

Page 8 of 8

back pain. Spine (Phila Pa 1976). 1997;22:1143-9. https://doi.org/10.1097/
00007632-199705150-00015.

Sallis JF, Saelens BE. Assessment of physical activity by self-report: status,
limitations, and future directions. Res Q Exerc Sport. 2000;71:1-14. https://
doi.org/10.1080/02701367.2000.11082780.

Li CY, Sung FC. A review of the healthy worker effect in occupational
epidemiology. Occup Med (Chic Ill). 1999;49:225-9.

Park C, Kang MY, Kim D, Park J, Eom H, Kim EA. Adverse pregnancy
outcomes in healthcare workers: a Korean nationwide population-based
study. Int Arch Occup Environ Health. 2017;90:501-6.

Publisher’s Note

Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions



https://doi.org/10.5435/JAAOS-D-14-00248
https://doi.org/10.1097/BRS.0b013e31824dcb74
https://doi.org/10.1097/BRS.0b013e31824dcb74
https://doi.org/10.1097/00007632-199705150-00015
https://doi.org/10.1097/00007632-199705150-00015
https://doi.org/10.1080/02701367.2000.11082780
https://doi.org/10.1080/02701367.2000.11082780

	Are leisure-time and work-related activities associated with low back pain during pregnancy?
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusion: 

	Introduction
	Methods
	Study design and participants
	LBP
	Covariates
	Leisure-time physical activity
	Physical activity status during pregnancy
	Work-related activity
	Statistical analysis

	Results
	Sample characteristics
	LBP and physical activity
	Self-reported LBP and work activity

	Discussion
	Summary of findings
	LBP and leisure-time physical activity
	LBP and work-related activity
	Strengths and limitations

	Conclusion
	Acknowledgments
	References


