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Summary for general public audience
Summary of the report

Women of reproductive age make up a significant proportion of the workforce and approximately 90%
of pregnant women remain employed during pregnancy. Yet the impact of different types of
occupational activity including prolonged standing, shift work and physically demanding work on
maternal/fetal health outcomes is poorly understood.

The Canada Labour Code requires that women immediately contact their health care provider to seek
clinical guidance to establish if any aspect of their occupational activities carry a risk to either the
mothers or fetus. Although clinicians play a critical role in the decisions regarding prenatal occupational
activity, recent data suggest that there is wide variability in employment recommendations, in part due
to a lack of authoritative recommendations. The goal of this project was to conduct a systematic review
and meta-analysis examining the impact of various types of occupational activity on maternal/fetal
health outcomes including (but not limited to) birth weight, preeclampsia, miscarriage and preterm
delivery. We conducted two meta-analyses (104 observational studies, N=929,425 women) linking
occupational physical activities to maternal and fetal health found an increased risk for adverse
pregnancy outcomes among the pregnant workers whose jobs require working long hours, shift work, or
heavy physical effort (heavy lifting, prolonged standing, prolonged working, prolonged bending, and
heavy workload). The data revealed increased odds of preterm delivery with rotating shift work (14%),
fixed night shifts (22%), long working hours (22%), heavy lifting (16%), prolonged standing (12%) and a
heavy workload (23%); as well as increased odds of miscarriage with fixed night shifts (28%), long
working hours (38%) and heavy lifting (31%). Occupational physical activities were also associated with
increased risk of the following: small baby in newborns, low birth weight baby, gestational hypertension,
and preeclampsia. We measured the relationship between the quantity of working hours and standing
hours and its overall effect on the preterm delivery, found that women working more than 55.5 hours
per week (versus 40) or standing more than 2.5 hours per day (versus no standing) had a 10% increase in
the odds of having a preterm delivery.

This project extended our understanding of the potential risks of occupational activity on the health of a
pregnant woman and her baby, which make a meaningful contribution towards healthy and safe
workplaces in Alberta.

Four key points

e Rotating shift work, fixed night shifts, working >40 hours per week, lifting 2100kg total per day,
standing >4h/day and a heavy physical workload increased the odds of preterm delivery by 14%,
22%, 22% , 31%, 11%, and 23% respectively.

e Fixed night shifts, working >40 hours per week, and lifting >11kg per time increased the odds of
miscarriage by 28%, 38%, and 35% respectively.

e Women working more than 55.5 hours per week had a 10% increase in the odds of having a
preterm delivery compared to working 40 hours per week.

e Women standing more than 2.5 hours per day at work had a 10% increase in the odds of having
a preterm delivery compared to no standing at work.

Key points for:

e Decision makers: Decision making on occupational directives or workplace design for the
prevention of adverse pregnancy outcomes should be informed.
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e Practitioners: Should emphasize the potential harm of certain occupational activities to

pregnant patients.
e Workers/employers: Some excessive occupational physical activities should be avoided if

circumstances allow.
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Introduction

Women of reproductive age make up a significant proportion of the workforce and approximately 90%
of women remain employed during pregnancy?. Data from the sixth European Working Conditions
Survey (2016) showed that more than 15% of women worked over 41 hours per week, 21% of women
were exposed to shift work, and 14% of women were engaged in night work?. At the same time, many
women engage in physically demanding work including carrying heavy loads (23%) or working in a tiring
or painful position (43%)3. Although definitions vary across sources, long working hours are defined as
work beyond the standard hours of work?, whereas shift work is defined as employment in any work
schedule that is not a regular daytime schedule®. Recent studies have found that long working hours and
shift work may be associated with an increased risk of adverse pregnancy outcomes, including preterm
delivery (PTD) and miscarriage®’. Plausible physiological mechanisms linking altered sleep patterns and
long working hours to adverse pregnancy outcomes have also started to emerge. It has been suggested
that prolonged disruption of circadian rhythms as a result of shift work trigger neuroendocrine
adaptations that may affect fetal growth and timing of parturition®, and that raised noradrenaline levels
from long working hours may increase uterine contractility and the risk of preterm labour and
miscarriage®®. In addition, emerging evidence suggests that physically demanding work may be
associated with adverse pregnancy outcomes including miscarriage and PTD %12, The increased risk of
adverse outcomes has been hypothesized to result from reduced maternal blood pressure and/or blood

flow to the uteroplacental unit resulting in increased uterine contractility and impaired fetal growth **
14

Up to 2013, meta-analyses examining the relationship between occupational activities and pregnancy
outcomes reported conflicting findings'>%°. In the subsequent six years, additional studies have provided
evidence that may clarify the link between occupational activities with adverse pregnancy outcomes.
Given the increasing number of women in the labor force worldwide (from 1.29 billion in 2013 to 1.36
billion in 2017)%, synthesis of this new evidence is needed.

The purpose of this review was to evaluate the impact of occupational activities during pregnancy on
maternal and fetal health outcomes and to establish whether a dose-response relationship exists
between the occupational exposures and these important health outcomes.

Methodology

This review was conducted in accordance with the Preferred Reporting Items for Systematic Reviews
and Meta-Analyses (PRISMA) guidelines on systematic reviews and meta-analyses ??, and was registered
with the International Prospective Register of Systematic Reviews (PROSPERO) (Registration no.
CRD42018094400).

Information sources

A structured search of MEDLINE, EMBASE, Cochrane Library, CINAHL, ClinicalTrials.gov, Science Citation
Index Expanded and Conference Proceedings Citation Index-Science up to March 15, 2019 was
performed by a research librarian. The search strategies were peer reviewed by another experienced
research librarian. Collaborator-nominated papers were accepted for consideration, and the reference
lists of included papers and relevant systematic reviews were screened for additional, relevant papers.
We also conducted forward and backward citation tracking, hand-searched Google scholar and obtained
expert recommendations for additional relevant studies. Language restrictions were not applied. The
studies published in languages other than English, Spanish, Chinese or French deemed to be potentially
relevant were translated by using Google Translate.
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Eligibility criteria
Study design

Primary studies of any design were eligible, except case studies, narrative or systematic reviews and
meta-analyses. We also excluded letters, commentaries, editorials and abstracts.

Population

The population of interest was pregnant women (any trimester) who engaged in paid work. Some
studies have suggested that paid employment and unpaid work may have different psychological, social,
and biological factors that may affect health risk?*%, To prevent bias, we only included studies with
pregnant women (any trimester) who engaged in paid work.

Exposure

The exposures of interest included: rotating shift work, fixed night shifts, long working hours, high lifting
intensity (>11 kilograms [kg] at one time)?®, high lifting volume (lifting >100 kg total per day), prolonged
standing (>4 hours per day)?, prolonged walking (>4 hours per day)?, prolonged bending (>1 hour per
day) and a heavy physical workload. Rotating shift work was defined as working hours that rotate or
change according to a set schedule®, Fixed night shift was defined as typical working period between
11:00pm to 11:00am?. Long working hours was defined as working more than 40 hours per week,
implying either greater than a 5-day work week and/or longer than an 8-hour work day. The cut-off is
also consistent with the standard hours of work (40 hours in a week) under the U.S. Department of
labor3® and Canada Labour Code*. A heavy physical workload was defined if the job requires heavy
physical effort or physical exertion. The cut-off of these exposures were selected based upon published
criteria in the literature in pregnant or general population.

In the event studies reported odds ratios for categories of physically demanding work that were
different than the above cut-offs, effect estimates were grouped with the nearest conventional category
(by rounding up).

Comparison

Eligible comparators were fixed day shift or “standard” working hours. Fixed day shift was defined as
typical working period between 8:00-18:00. Standard working hours was defined as <40 working hours
per week, or the nearest cut-off reported by the studies. Eligible comparators for the physically
demanding work were no exposures to the above listed components of physically demanding work.

Outcomes

Relevant outcomes were PTD (<37 weeks of gestation), low birth weight (LBW, birthweight<2,500g),
SGA (a weight below the 10th percentile for the gestational age), miscarriage (or spontaneous abortion,
defined as loss of a fetus prior to 20 weeks of gestation)., stillbirth (a fetal death occurring after 20
completed weeks of pregnancy)??, gestational hypertension (a new-onset elevated blood pressure
[>140/90 mmHg] after 20 weeks of gestation without proteinuria or end-organ involvement) and
preeclampsia (the development of hypertension with evidence of end-organ effects or proteinuria after
20 weeks of pregnancy)?, intrauterine growth restriction (IUGR, failure of the fetus to attain its
expected fetal growth [< 10th percentile] at any gestational age)?*, and gestational diabetes mellitus
(GDM, any degree of glucose intolerance with onset or first recognition during pregnancy as defined by
the criteria used by the study)®. The definitions of miscarriage, gestational hypertension, preeclampsia,
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IUGR and GDM that were used for inclusion were based on the regional standards in place at the time of
each study.

Study selection and data extraction

Titles and abstracts of articles identified by the search were assessed by two independent reviewers.
Studies meeting eligibility criteria by at least one reviewer were selected for full text review. Two
independent reviewers examined all full text articles for eligibility. If there was a discrepancy between
reviewers, eligibility was decided based on discussion between the reviewers and by decision of a third
reviewer when needed. Data were extracted by two reviewers independently. For each primary study,
the most recent or complete publication was selected; however, relevant data from all publications
related to each unique study were extracted. Study characteristics (e.g., study period, study design,
country) and population characteristics (e.g., number of participants, age, pre-pregnancy body mass
index [BMI], parity), exposure (e.g., work schedules, weekly working hours, frequency and intensity of
lifting, standing, walking, bending, volume of heavy workload) and clinical outcomes (e.g., PTD, LBW,
SGA, miscarriage, gestational hypertension, preeclampsia, IUGR, stillbirth, and GDM) were extracted
(see online supplement table 1). If data were not available for extraction, attempts were made to
contact the corresponding authors for additional information.

Quality of assessment and GRADE

Two reviewers independently assessed the quality of the studies. The Cochrane Risk of Bias Tool (version
1) was used for randomized controlled trials (RCT). We assessed study quality of prospective cohort,
case-control, and cross-sectional studies using Joanna Briggs Institute Critical Appraisal of Evidence
Effectiveness tool®. Risk of bias across studies was rated as ‘serious’ when studies with the greatest
influence on the pooled result (contributing >50% of the weight of the pooled estimate in forest plots)
presented ‘high’ risk of bias.

The Grading of Recommendations Assessment, Development and Evaluation (GRADE) tool*” was used to
assess the certainty of the evidence across each outcome. Evidence from RCTs began with a ‘high’
certainty of evidence rating and was downgraded if there were concerns of risk of bias, indirectness,
inconsistency, or imprecision. Evidence from all observational studies began with a ‘low’ certainty rating.
The initial “low” rating was upgraded when there was evidence for large magnitude of effect, evidence
of dose-response, counteracting plausible residual bias or confounding®. Inconsistency across studies
was considered serious when heterogeneity was high (1°>50%) or when only one study was assessed (I
unavailable). Imprecision was considered serious when the 95% confidence interval (Cl) crossed the line
of no effect. Imprecision was not considered serious when only one study was assessed, because the
study would have already been downgraded for inconsistency for this reason. Finally, publication bias
was assessed via funnel plots when more than 10 studies were included in the forest plot. Publication
bias was not downgraded when there were fewer than 10 studies. The GRADE assessment is presented
in online supplementary tables.

Data synthesis
All statistical analyses were conducted using Review Manager v5.3 (Cochrane Collaboration,
Copenhagen, Denmark).

OR and corresponding 95% Cls were used to assess the association between the clinical outcomes and
work exposures. Significance was set at p<0.05. Inverse-variance weighting was applied to obtain ORs
using a random-effects model. For observational studies, sensitivity analyses were performed to
evaluate whether the effects were different between adjusted ORs versus crude ORs for the outcomes
of interest. If adjusted data were available, we calculated the natural logarithms of the effect measure
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and corresponding standard errors; otherwise, we included the unadjusted estimate. Heterogeneity
between the studies was assessed using the |2 statistic. In the case of 1 >50%, heterogeneity was
explored further with subgroup and sensitivity analyses. If data were not suitable for meta-analysis,
authors were contacted to obtain additional information and were synthesized narratively if authors
were unable to provide additional data. The 95% prediction intervals were also calculated for the
distribution of true effects®.

In order to identify a clinically meaningful difference in pregnancy outcomes with work activities, a dose-
response meta-regression was carried out by weighted no-intercept regression of log OR with a random
effects for study, using the drmeta command in STATA 14.2. A random effects maximum likelihood
approach was used for both linear and quadratic models on the log odds ratios. A likelihood ratio test
was used to determine non-linearity. As an accepted cut-point for a clinically meaningful increase does
not exist in the literature, an increase of 10% was chosen based on expert opinion.

Results

The literature search identified 3305 unique citations, with 108 observational studies (N=929,425
women) included in this systematic review. A PRISMA diagram of the search and study selection results
is shown in Figure 1. Eight corresponding authors were sent letters requesting additional information or
clarification of data from eight studies**“®. Three author responded to the emails*> *> ¢, However, no
additional data were obtained for the meta-analysis.
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Figure 1. Study flow diagram

Thirty studies examined specific occupational groups, including midwives **°°, nurses®*®’, cleaners ¢,

flight attendants °°, physicians®®, cosmetologists®® ®2, lawyers®, veterinarians® %>, hospital
administrators/workers®” 6% military personnel" 971 and textile workers’>”7, while the other 75
studies assessed the general population. All studies reported occupational exposures assessed by self-
report (questionnaires or interviews). Twenty-three studies reported pregnancy outcomes assessed by
self-report?® 52-56, 58, 60,63-65,73,74,76-85 @5 stydies described pregnancy outcomes assessed by medical
records, hospital reports, or birth certificates.

Quality of evidence and GRADE
All the included studies were observational studies, which began with a ‘low’ certainty assessment. No
studies were upgraded, and the most common reasons for downgrading the certainty of evidence were
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(1) serious risk of bias, (2) inconsistency, and (3) imprecision. Overall, the certainty of evidence ranged
from ‘low’ to ‘very low’ (see online supplement tables). Common sources of bias were performance bias
and detection bias, which included imprecise measurement of both the exposure and outcomes. No
evidence of publication bias was observed.

Obstetrical outcomes

Preterm delivery

Overall, there was ‘low’ certainty evidence from 15 observational studies (n=26,677) regarding the
association between rotating shift work and PTD>% 5274897 The pooled estimate demonstrated that
working a rotating shift was associated with a 13% increase in the odds of PTD compared with working a
day shift (OR=1.13, 95% Cl: 1.00 to 1.28, I>=31). There was ‘low’ certainty evidence from 14 studies
(n=39,714)%3% 50,52, 55,69, 81, 84, 86, 87,90, 92,93, 96, 98 sho\ying that working a fixed night shift was associated with
21% increase in the odds of PTD compared with working a day shift (OR=1.21, 95% CI: 1.03 to 1.42,
12’=36%); see Figure 2). There was ‘low’ certainty evidence from 25 studies (n=66,184) regarding the
association between working long hours and PTD*3 50 52,55, 60, 65,78, 84, 86, 87, 90, 92, 93, 95, 96, 98-107 Qyerg||,
working long hours was associated with a 21% increase in the odds of PTD compared with working
regular hours (OR=1.21, 95% Cl: 1.11 to 1.33, I1>=30%; see Figure 3). The one study that was not included
in the pooled estimate because the data could not be converted into a useable form indicated that
working 16-32 h/week was associated with a 47% decrease in the odds of PTD compared with working
>32 h/week (n=2264, OR=0.53, 95% CI: 0.33 to 0.86)*".

Odds Ratio Odds Ratio
Study or Subgroup log[Odds Ratio] SE Weight IV, Random, 95% CI IV, Random, 95% CIl
1.2.1 Adjusted odds ratio
Bonzini 2008 00677 045381 2.0% 1.07 [0.37, 3.07] —
Croteau 2007 00453 01923 9.9% 1.10[0.75, 1.60] I
Fortier 19495 03716 02772 f.2% 1.45[0.84, 2.50] T
Lawson 2009 0 01428 13.2% 1.00[0.76,1.32] -
Pormpeii 2005 04055 01893 101% 1.80[1.04,2.17] —
Saurel-cubizalle 2004 -0.0834 011583 15.5% 0.92[0.73,1.149] -
Snijder 2012 0.2546 05284 2.1% 1.29 [0.46, 3.63] —
Stinson 2003 05878 03403 4.9% 1.80[0.92, 3.51] T
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Test for overall effect, £= 2,38 (P =0.02)
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Figure 2. Effects of fixed night shift compared with day shift on odds of preterm delivery. Sensitivity
analyses were conducted with studies reported adjusted odds ratio for confounders and unadjusted odds
ratio. Cl, confidence interval; df, degrees of freedom; 1V, inverse-variance method.
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Figure 3. Effects of worked >40 h/week compared with worked <40 h/week on odds of preterm delivery.
Sensitivity analyses were conducted with studies reported adjusted odds ratio for confounders and
unadjusted odds ratio. Cl, confidence interval; df, degrees of freedom; IV, inverse-variance method.

Twenty observational studies 1% 1343, 52,81, 84, 86, 87, 90, 96, 98, 102, 107114 (n=410,150 women) demonstrated that
lifting >11 kg per time was not associated the odds of PTD, compared with lifting less weight or no

weight (OR: 1.12, 95% Cl: 0.97 to 1.29, 1>=55%; ‘very low’ certainty, downgraded from “low” to “very
low” due to inconsistency). There was ‘low’ certainty evidence from five studies 3 5281107, 111
that lifting 2100 kg per day was associated with a 31% increase in the odds of PTD compared with lifting
less weight or no weight (n=15,386; OR:1.31, 95% Cl: 1.11 to 1.56, 1>=0%).

There was ‘very low’ certainty evidence from 28 studies

showing

11, 43, 52, 55, 81, 84, 86, 87, 89-93, 96, 98, 100-102, 104, 107-109, 112-117

(n=77,046) demonstrating that prolonged standing was associated with a 12% increase in the odds of
PTD (OR: 1.12, 95% Cl: 1.02 to 1.22, 1>=30%; see Figure 4). The certainty was downgraded from ‘low’ to
‘very low’ due to inconsistency. However, there was no evidence of a significant association between
prolonged walking and PTD #3100, 107,108,113, 115,116 (seyen studies, n=14,236; OR: 1.03, 95% Cl: 0.87 to
1.21, 1>=0%; ‘low’ certainty).
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Odds Ratio Odds Ratio

Study or Subgroup log[Odids Ratio] SE Weight IV, Random, 95% Cl IV, Random, 95% CI
1.4.1 Adjusted odds ratio

Econzini 2009 -0.0101 0475 0.9% 0981039, 2.51] I E—
Croteau 2007 0 04728 0.9% 1.00[0.40, 2.53] I E—
Escriba-Agiir 2001 04121 02257 3.3% 1.61 [0.97, 2.35] —
Fortier 1995 -0.1278 0.2074 3T% 0881058, 1.37] I
Henriksen 1995 01823 0.34537 1.5% 1.20[0.60, 2.40] [ m—
Launer 19490 0.4447 02338 31% 1.56[0.99, 2.47] T
Magann 2005 04823 0.7 1.9% 1.64 [0.88, 3.08] T
Pompeii 2005 01823 01622 51% 1.20[0.87, 1.658] T
Rodrigues 2008 -0.0838 01729 4. 7% 0.92[0.66, 1.29] T
Snijder 2012 -0.0513 01957 4.0% 0.95[0.65, 1.39] T
Tuntiseranee 13998 -0.1054 05186 0.8% 0.90[0.33, 2.48] e E—
Subtotal (95% CI) 29.9% 1.12 [0.97, 1.29] »

Heterogeneity: Tau®= 0.00; Chi*=9.07, df=10(P=053), F=0%
Test for overall effect Z=1.60 (F=0.11)

1.4.2 Unadjusted odds ratio

Agbla 2006 0.23356 03253 1.8% 1.26 [0.67, 2.39] T
Arafa 2007 0.0253 02134 35% 1.03 [0.68, 1.598] 1
Berkowitz 1983 -0.1869 0.288  23% 0.33[0.47, 1.46] I
Bonzini 2009 -0.01 0.4FE 0 049% 0.99[0.39, 2.497] I
Burdarf 2011 -0.1508 01601 5.2% 086 [0.63, 1.18] T
Ceron-Mireles 1996 01726 01539 55% 1.19[0.88, 1.67] T
El-Gilany 2016 -0.2184 01462 58% 0.30[0.60,1.07] T
Hartikainen-Sorri 1989 01946 02368  3.0% 1.21[0.76,1.93] T
Heaman 2005 -0.0513 01635 51% 0.95[0.68, 1.31] -
Hickey 1995 01063 02938 21% 1.11[0.63,1.99]  —
Lawsan 2004 0.1528 00952 86% 1.17[0.97,1.40] ~
Luck 1995 0.8787 02236 33% 2.41[1.85 377 -
Mamelle 1984 -0.6588 06344 05% 0520015 1.749] L
Meswrman 2001 01965 02624  26% 1.22[0.73 2.04] -
Mesrman 2001 | -0.21588 02211 34% 0.81[0.42 1.24] T
Murminen 1983 -0.6454 06343 05% 0.582[015 1.83] - 1
Saurel-Cubizalles 1987 0.2544 0z 39% 1.29[0.87,1.91] T
Saurel-Cubizalles 2004 0.209 00659 10.6% 1.23[1.08 1.40] -
Teitelman 19590 06381 03565 1.5% 1.89[0.94, 3.81] T
Subtotal (95% CI) 70.1% 1.10[0.98, 1.25] »

Heterogeneity: Tau*=0.03; Chi*=32.43, df =18 (P=0.02; F=44%
Testfor averall efiect Z=1.60 {F =0.11)

Total (95% CI) 100.0% 1.11[1.02, 1.22] r

Heterogeneity: Tau®= 002, Chi*= 4141, df= 29 (F = 0.0A), 7= 30% ; f T I f

Testf Il effect 2= 2.29(F =0.02 0.0% 0.2 L 5 a0
estior overall @ E':_' =2291 e ) Favours [Standing] Favours [Mo standing]

Testfor subgroup differences: Chi*=0.03, df=1 (P=085), F=0%

Figure 4. Effect of prolonged standing on the odds of preterm delivery. Sensitivity analyses were
conducted with studies reporting adjusted odds ratio for confounders and unadjusted odds ratio. Cl,
confidence interval; df, degrees of freedom; 1V, inverse-variance method.

Overall, there was ‘very low’ certainty evidence from 15 observational studies (n=377,454) regarding the
association between total physical workload and PTD 7% 82 87, 88, 95,100,102, 105107, 110, 118-121 ‘The certainty
was downgraded from ‘low’ to ‘very low’ due to inconsistency. The pooled estimate demonstrated that
a heavy physical workload was associated with a 23% increase in the odds of PTD compared with a light
physical workload (OR: 1.23, 95% CI: 1.07 to 1.41, 1’=32%).

Two studies 8 % reported the association between bending and PTD and demonstrating that prolonged
bending at work was not associated with PTD (n=7082; OR: 1.07, 95% Cl: 0.75 to 1.51; ‘very low’
certainty, downgraded from “low” to “very low” due to imprecision).
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Miscarriage

Overall, there was ‘very low’ certainty evidence from 12 studies (n = 118,376) 49 51,53, 56,57, 72,73, 80, 122-125
that showed no association between rotating shifts and miscarriage (OR=1.05, 95% Cl: 0.85 to 1.29,
12=64). The certainty of evidence was downgraded from ‘low’ to ‘very low’ because of serious risk of
bias, inconsistency and imprecision. However, pregnant women who worked fixed night shifts had
higher rates of miscarriage than women who worked regular day shifts (10 studies, n=62,877; OR=1.23,
95% Cl: 1.03 to 1.47, 1>=33%; ‘very low’ certainty, downgraded because of serious risk of bias; see Figure
5)49.53,56,57,73,122-126 ' Meanwhile, women who worked >40h per week had a 38% increase in the odds of
miscarriage compared to women who did not (eight studies, n=73,855; OR=1.38, 95% Cl: 1.08 to 1.77,

1>’=73%; ‘very low’ certainty, downgraded due to serious risk of bias and inconsistency)>3 6% 63 64,73, 80, 122,
123

Odds Ratio Odds Ratio
Study or Subgroup log[Odds Ratio] SE Weight I, Random, 95% CI IV, Random, 95% CI
4.3.1 Adjusted
Axelsson 1989 -0.0726 0329 6.0% 0.93[0.49 1.77] I —
Axelsson 1986 04886 02757 7.8% 1.63[0.95, 2.80] ]
Eskenazi 1994 -0.2231 02233 105% 0.80[0.52 1.24] T
Fenster 1997 00296 0161 15.3% 1.03[0.75,1.41] b
Infante-Rivard 1993 09858 08246 1.1% 2.68[0.53,13.49]
Swan 1994 -0.3425 04425 3.6% 0.71[0.30, 1.649] -1
Swian 1995 | 01823 03817 47% 1.20[0.57, 2.44] I E—
Swan 19945 05306 0414 11% 1.70[0.76, 3.83] T
Zhu 2004 05933 03677 a.0% 1.81[0.88, 3.72] T
Subtotal (95% CI) 58.1% 1.13[0.91, 1.41] -

Heterogeneity, Tau®=002, Chi*=963, di=8(P =029, F=17%
Testfor averall effect £=1.07 (P =028

4.3.2 Unadjusted

El Metaalli 2001 045256 0116 201% 1.7 [1.25,1.87] ——
Lawson 2012 02781 01227 19.3% 1.32[1.04,1.68] =
Shagheibi 2016 -0.37158 045422 2.8% 0.69[0.24, 2.00] I
Subtotal (95% CI) 41.9% 1.40[1.13, 1.75] &

Heterogeneity, TauF=0.01, Chi*=289, di=2 (P =024}, F= 311%
Test for averall effect £ = 3.02 (P =0.003)

Total (95% CI) 100.0% 1.23[1.03, 1.47] L 3

'||:|ET?;UQEHEW|:| T?ru t:ZEI_Elz ?I‘CQmP:JDE;;, df=11{F=013) F=33% 1 o= 0% : £ s
BsLIOr overall e EC_' =2.32( T ) Favours [Might shiff] Favours [Day shiff]

Testfar subgroup diffierences: Chi*=1.87, df=1{(F=0.17), F= 46.6%

Figure 5. Effects of fixed night shift compared with day shift on odds of miscarriage. Sensitivity analyses
were conducted with studies reported adjusted odds ratio for confounders and unadjusted odds ratio. Cl,
confidence interval; df, degrees of freedom; 1V, inverse-variance method.

There was ‘low’ certainty evidence from 13 studies 1% 5758 6873, 75,77, 80, 83,122,123, 126, 127(n=94 484)
demonstrating that lifting more than 11 kg per time was associated with a 31% increase in the odds of
miscarriage (OR:1.31, 95% Cl: 1.08 to 1.58, 1>=79%; see Figure 6). Lifting more than 100 kg per day at
work did not have an increase in miscarriage compared to those lifting less weight or no weight (six
studies, n=81,451; 95% Cl: 0.82 to 1.73, 1°=81%,; ‘low’ certainty) 1% 4° 68 122,123,128

There was ‘very low’ certainty evidence from nine studies °¢ 617375, 80,83,122,123,129 (n=15 731)
demonstrating that prolonged standing was not significantly associated with miscarriage (OR: 1.06,
95% Cl: 0.92 to 1.22, 1>=0%). The certainty was downgraded from ‘low’ to ‘very low’ due to imprecision.
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Overall, there was ‘very low’ certainty evidence from six observational studies (n=9,311) regarding the
association between total physical workload and miscarriage % 7680123125126 The certainty was
downgraded from ‘low’ to ‘very low’ due to inconsistency and imprecision. There was no significant
association between a heavy physical workload and the risk of miscarriage (OR: 1.49, 95% Cl: 0.91 to
2.45, 1’=90%).

There was ‘very low’ certainty evidence from five studies %% 76122123126 (n=10,812) demonstrating that
prolonged bending at work was not significantly associated with miscarriage (OR: 1.32, 95% CI: 0.82 to
2.12). The certainty was downgraded from ‘low’ to ‘very low’ due to serious risk of bias, inconsistency
and imprecision.

Odds Ratio Odds Ratio
Study or Subgroup  log[Odds Ratio] SE Weight I, Random, 95% CI IV, Random, 95% Cl
4.1.2 Adjusted odds ratio
Axelsson 1989 -00101 01423 B.A% 0.99[0.7&, 1.31] -1
Florack 1993 00677 05836 2.2% 1.07 [0.34, 3.36]
Lee 2012 1.2208 0.2591 6.1% 3.39[2.06, 5.549] EE—
Maconochie 2007 0077 01236 9.0% 1.08[0.85,1.38] T
Swan 1895 0.3365 0.3071 5.2% 1.40[0.77, 2.56] T
Swan 1995 | 00953 046497 1% 1.10[0.44, 2.76] Y R—
Swan 1895 (| 04085 03071 A 2% 1480082, 2.74] T
Subtotal (95% CI) 39.4% 1.38[0.98, 1.93] i
Heterogeneity: Tauwr=0.12; ChiF= 19493, df= 6 (F=0.003); F=70%
Test far overall effect: £=1.86 (F = 0.06)
4.1.5 Unadjusted odds ratio
El Meteealli 2001 0713 01034 9.8% 204167, 260 -
Elliott 19589 -0.3711 04073 ITH 0.69[0.31,1.53] .
Eskenazi 1994 01111 01282 2.9% 1.12[0.87,1.44] T
Fenster 1987 -0.0497 01648 8.1% 0.95 [0.68,1.31] -1
Juhl 2013 00927 00805 10.2% 110097, 1.24] ™
Medondald 1988 0.e4832 01303 2.9% 2.001[1.95, 2.58] —
Taskinen 1986 02601 04042 AT% 1.28[0.58, 2.84] N B —
Taskinen 1980 oogoy  n1as 7.6% 1.08[0.75,1.57] T
Subtotal (95% CI) 60.6% 1.27 [0.99, 1.64] o
Heterogeneity: Tau®=0.10; Chi®= 45498 df= 7 (P = 000001} F=85%
Test far overall effect: £=1.84 (F = 0.06)
Total (95% Cl) 100.0% 1.31[1.08, 1.58] &
Heterogeneity: Tau®= 0.09; Chi®= 66.20, df= 14 (P = 0.00001); IF= 79% ID 05 DIE é EDI
Test for overall effect: Z= 2.77 (P = 0.006) Favours [Lifting] Favours [No lifting]

Testfor subaroup differences: Chif=014, df=1 (P=071) F=0%

Figure 6. Effects of lifting more than 11 kilograms per time on the odds of miscarriage. Sensitivity
analyses were conducted with studies reported adjusted odds ratio for confounders and unadjusted odds
ratio. Cl, confidence interval; df, degrees of freedom; 1V, inverse-variance method.

Stillbirth

Only one study (n=41,769) reported the association between shift work and stillbirth indicated that
rotating shifts or fixed night shift was not associated with stillbirth (rotating shifts, hazard ratios

(HRs)=0.81, 95% Cl: 0.38 to 1.70; fixed night shift, HRs=1.92, 95% Cl: 0.82 to 4.5)!%. Only one study *?
reported the association between heavy lifting and stillbirth and demonstrated that lifting 2100 kg per
day was not significantly associated with stillbirth (n=71,500; OR: 1.02, 95% CI: 0.74 to 1.40; ‘very low’
certainty, downgraded from ‘low’ to ‘very low’ due to serious risk of bias and inconsistency).
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Maternal outcomes

Preeclampsia

There was ‘very low’ certainty evidence from two studies (n=29,588) which found that rotating shifts
was associated with a 75% increase in the odds of preeclampsia compared with those who worked a day
shift (OR=1.75, 95% Cl: 1.01 to 3.01, 12=75%)*%% 31, The certainty of evidence was downgraded from ‘low’
to ‘very low’ because of serious risk of bias, and inconsistency. However, there was no association
between working a night shift and preeclampsia (three studies, n=33,247; OR=1.05, 95% Cl: 0.63 to 1.75,
12=0%, ‘very low’ certainty, downgraded due to imprecision)* 7> 131, Long working hours was also not
associated with preeclampsia (five studies, n=34,650; OR=1.27, 95% Cl: 0.74 to 2.19, 1*’=84%; ‘very low’
certainty, downgraded due to inconsistency and imprecision)** 7% 131133,

There was ‘very low’ certainty evidence from five studies #7172 130.133 (n=20,716) showing that lifting
more than 11 kg per time was associated with a 35% increase in the odds of preeclampsia compared
with lifting less weight or no weight (OR:1.35, 95% Cl: 1.07 to 1.71, I’=0%). The certainty was
downgraded from ‘low’ to ‘very low’ due to serious risk of bias. Only one study **° reported on women
who lifted more than 100 kg per day at work and found a 65% increase in the odds of preeclampsia
compared to those who lifted less weight or no weight (n=5,388; OR:1.65, 95% Cl: 1.31 to 2.09; ‘very
low’ certainty, downgraded from ‘low’ to ‘very low’ due to serious risk of bias and inconsistency).

There was ‘very low’ certainty evidence from six studies 4+ 7% 79,130.132,133 (n=96831) demonstrating that
prolonged standing was not significantly associated with preeclampsia (OR: 0.95, 95% Cl: 0.58 to 1.55,
1>’=78%). The certainty was downgraded from ‘low’ to ‘very low’ due to inconsistency and imprecision.
Evidence from three studies **7% 132 (n=9,777) demonstrated that prolonged walking was not
significantly associated with preeclampsia (OR: 0.70, 95% Cl: 0.46 to 1.08, I’=41%,; ‘very low’ certainty,
downgraded from ‘low’ to ‘very low’ due to imprecision).

There was ‘very low’ certainty evidence from two studies 7% 134 (n=6085) demonstrating that heavy
physical workload at work was not significantly associated with preeclampsia (OR:1.30, 95% Cl: 0.69 to
2.43). The certainty was downgraded from ‘low’ to ‘very low’ due to impression.

There was ‘very low’ certainty evidence from two studies 7> 13%(n=9,970) demonstrating that prolonged
bending at work was associated with a 51% increase in the odds of preeclampsia (OR:1.51, 95% Cl: 1.09
to 2.08, I’=12%). The certainty was downgraded from ‘low’ to ‘very low’ due to serious risk of bias.

Gestational hypertension

Evidence from two studies (n=25,675) demonstrated that rotating shifts was associated with a 19%
increase in the odds of gestational hypertension compared with those who worked a day shift (OR=1.19,
95% Cl: 1.10 to 1.29, 1>=0%; ‘low’ certainty)®” 131, There was ‘very low’ certainty evidence from four
studies (n=51,971) that found that working night shift was not associated with gestational hypertension
(OR=1.19, 95% Cl: 0.97 to 1.45, 1>=2%; ‘very low’ certainty, downgraded due to imprecision)** 6679131,
Working long hours was also not associated with gestational hypertension (five studies, n=34,650;
OR=0.99, 95% Cl: 0.72 to 1.37, 1>=62%; ‘very low’ certainty, downgraded due to inconsistency and
imprecision)* 7% 131133 The one study that was not included in the pooled estimated because the data
could not be converted into a usable form demonstrated that working 16-32 h/week was not associated
with gestational hypertension compared with working >32 h/week (n=2264, OR=0.83, 95% Cl: 0.62 to
1.12)*,
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Evidence from five studies 4+ 77179133 (n=15 946) demonstrated that lifting more than 11 kg per time

was not significantly associated with gestational hypertension (OR: 1.35, 95% Cl: 0.97 to 1.89, 1>=37%;
‘very low’ certainty, downgraded from ‘low” to ‘very low’ due to imprecision).

There was ‘very low’ certainty evidence from five studies #* 67 71.79.132,133 (n=16 676) demonstrating that
prolonged standing was not significantly associated with gestational hypertension (OR: 1.29, 95% Cl:
0.93 to 1.77, 1>’=55%). The certainty was downgraded from ‘low” to ‘very low’ due to inconsistency and
imprecision. Evidence from three studies 7% 132 (n=9,777) demonstrated that prolonged walking was
not significantly associated with gestational hypertension (OR: 1.14, 95% Cl: 0.72 to 1.81, 1°=50%; ‘very
low’ certainty; downgraded from ‘low” to ‘very low’ due to imprecision).

Two study ® reported the association between a heavy physical workload and the risk of gestational
hypertension and demonstrated that heavy physical workload was not significantly associated with
gestational hypertension (n=6,226, OR: 2.01, 95% Cl: 0.75 to 5.43; ‘very low’ certainly; downgraded from
‘low” to ‘very low’ due to serious risk of bias, inconsistency and imprecision).

Only one study ”° reported the association between prolonged bending and gestational hypertension
and demonstrated that prolonged bending at work was not significantly associated with gestational
hypertension (n=4,582; OR: 1.10, 95% Cl: 0.71 to 1.71; ‘low’ certainty, downgraded from ‘low’ to ‘very
low’ due to serious risk of bias and inconsistency).

Gestational diabetes mellitus

Only one study reported the association between working hours and GDM demonstrated that working
16-32 h/week was not associated with GDM compared with working >32 h/week (n=2264, OR=0.81,
95% Cl: 0.43 to 1.54)*.,

Fetal outcomes

Small for gestational age

There was ‘low’ certainty evidence from seven studies (n=18,230) that found working rotating shifts was
associated with a 18% increase in the odds of SGA compared with working a day shift (OR=1.18, 95% Cl:
1.01 to 1.38, 1°=0%)°* &7 95.97. 135,136 However, there was no association between night shift and the risk
of having an SGA neonate (six studies, n=20,861; OR=1.08, 95% ClI: 0.86 to 1.35, 1>=0%; ‘very low’
certainty, downgraded due to imprecision)*®°%81.87.98.135 ‘Meanwhile, working long hours was
associated with a 16% increase in the odds of SGA compared with women who did not (12 studies,
n=38,246; OR=1.16, 95% Cl: 1.00 to 1.36, 1>=57%; ‘very low’ certainty, downgraded due to
inconsistency)?*? 50 78 81,87, 95,98, 101, 103,105, 107,135 T\ g studies were not included in the pooled estimate
because data that could not be converted into a usable form. One study found that working 232h per
week was not associated with SGA compared with working 8-23h/week (OR=1.1, 95% CI: 0.8 to 1.5)*".
The other study indicated that working 16-32 h/week was not associated with SGA compared with
working >32 h/week (n=2264, OR= 0.86, 95% Cl: 0.6 to 1.25)*.

There was ‘very low’ certainty evidence from eight studies 81 87.98,103,107, 135,138 (n=9] 346)
demonstrating that there was no significant association between lifting 211 kg per time and SGA
(OR:1.10, 95% Cl: 0.99 to 1.23, 1>=0%). The certainty was downgraded from ‘low” to ‘very low’ due to
imprecision. There was also no significant association between lifting more than 100 kg per day and SGA
(three studies, n=73,175; OR: 1.10, 95% Cl: 0.96 to 1.26, 1>=0%; ‘very low’ certainty, downgraded from
‘low” to ‘very low’ due to imprecision)8% 103138 |
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There was ‘low’ certainty evidence from 13 studies > 81,87, 89,98, 101, 103, 107, 115, 116, 135-137 (n =39 (96

demonstrating that prolonged standing was associated with a 17% increase in the odds of SGA (95% Cl:
1.01 to 1.35, 12=41%). Prolonged walking was associated with a 21% increase in the odds of SGA (five
studies, n=17,115; 95% Cl: 1.06 to 1.39, 1’=0%; ‘low’ certainty)** 103,107, 115,116,137

Overall, there was ‘low’ certainty evidence from eight observational studies - 9> 103,105,107, 116,136, 137
(n=25,967) demonstrating that heavy physical workload was associated with a 34% increase in the odds
of SGA (OR: 1.34, 95% CI: 1.03 to 1.73, 1’=42).

Only one study *® reported the association between bending and SGA and demonstrated that prolonged
bending was not significantly associated with SGA (n=1,327; OR: 1.16, 95% CI: 0.67 to 2.01; ‘very low’
certainty, downgraded from ‘low” to ‘very low’ due to inconsistency).

Low birth weight

There was ‘very low’ certainty evidence from three studies (n=3,750) that demonstrated no association
between rotating shifts and LBW (OR=1.41, 95% Cl: 0.82 to 2.41, 1>=20%)°% ’* %, The certainty of
evidence was downgraded from ‘low’ to ‘very low’ because of serious risk of bias, and imprecision.
There was ‘very low’ certainty evidence from three studies (n=8,442) indicating no association between
fixed night shift and LBW (OR=1.44, 95% Cl: 0.76 to 2.75, 1>=0%)**>% 8% The certainty of evidence was
downgraded from ‘low’ to ‘very low’ because of imprecision. However, women who working more than
40 h/week was associated with 43% increase in the odds of LBW compared with women who did not (six
studies, n=14,074; OR=1.43, 95% Cl: 1.11 to 1.84, 1>=0%; ‘low’ certainty)** 5084 95,106,107 The gne study
that was not included in the pooled estimate because data could not be converted demonstrated that
working >30 h/week was not associated with LBW compared with working <30 h/week (n=283, OR=
1.43,95% Cl: 0.82 to 2.49)™°

There was ‘very low’ certainty evidence from five studies > 438485 107(n=18 158) showing that lifting
more than 11 kg per time was no significantly associated with the odds of LBW (95% Cl: 0.98 to 2.57,
12=82%; ‘very low’ certainty). The certainty was downgraded from ‘low” to ‘very low’ due to serious risk
of bias, inconsistency and imprecision. There was ‘very low’ certainty evidence from three studies >8>
197 showing that lifting more than 100 kilograms per day was associated with 108% increase in the odds
of PTD (n=11,091; 95% Cl: 1.06 to 4.11, 1>=0%). The certainty was downgraded from ‘low” to ‘very low’
due to serious risk of bias and inconsistency.

There was ‘very low’ certainty evidence from four studies #*84107.140(n=8 864) demonstrating that
prolonged standing was not associated with LBW (OR:1.16, 95% Cl: 0.97 to 1.38, I’=0%). The certainty
was downgraded from ‘low” to ‘very low’ due to imprecision. There was no significant association
between prolonged walking and the risk of having a LBW neonate (two studies, n=6,477; OR:0.89,
95% Cl: 0.59 to 1.34, 1>=0%; ‘very low’ certainty, downgraded from ‘low” to ‘very low’ due to
imprecision)* 107,

Overall, there was ‘very low’ certainty evidence from seven observational studies (n=160,492) regarding
the association between total physical workload and LBW 82 8495,106,107, 119,141 " The certainty was
downgraded from ‘low’ to ‘very low’ due to inconsistency. The pooled estimate demonstrated that a
heavy physical workload was associated with a 79% increase in the odds of LBW compared with a light
physical workload (OR: 1.79, 95% Cl: 1.11 to 2.87, 1’=87%).
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Intrauterine growth restriction

One study reported the association between working hours and IUGR and demonstrated that long
working hours was not associated with IUGR (n=1,047; OR=1.62, 95% Cl: 0.93 to 2.85; ‘very low’
certainty, downgraded because of inconsistency)*.

Two studies ' 1*? reported the association between standing and IUGR and demonstrated that
prolonged standing was not significantly associated with I[UGR (n=1,294; OR: 1.14, 95% Cl: 0.57 to 2.29,
1’=65%, P=0.70; ‘very low’ certainty, downgraded from ‘low” to ‘very low’ due to inconsistency and
imprecision).

See Table 1 for the summary of finding from meta-analyses.

Table 1. Summary of finding from meta-analyses.
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Meta-regressions

Meta-regression analyses using linear and spline regression were conducted when there were at least
10 studies with sufficient data available 1*3. Thus, the dose-response analysis was conducted for working
hours, standing hours and the risk of PTD. Linear models were presented unless the fit of the spline was
significantly better (p<0.05). Thirteen observation studies (n=38,849) were included in the working
hours and PTD dose-response analysis using a linear model. Compared to a 40 hour workweek, working
at least 55.5 hours per week was associated with a 10% increase in the odds of having a preterm
delivery.

Ten observational studies (n=28,428) were included in the standing hours and PTD dose-response
analysis using a linear model > > 81,86,87,90,94,96, 102,112, 113 Compgared to no standing at work, standing 2.5

hours per day was associated with a 10% increase in the odds of having a preterm delivery.

Udg

Odds Ratio

T T T T T T T

20 30 40 50 60 70 80
Hoursfweek

Figure 7. Linear regression of 13 observational studies examining the hours of employment per week and
odds of preterm delivery. Black line, line of best fit; Grey dash line, 95% confidence.
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Figure 8. Linear regression of 10 observational studies examining the hours of occupational standing per
day and odds of preterm delivery. Black line, line of best fit; Black dash line, 95% confidence.

Sensitivity Analyses

The pooled estimates of PTD, miscarriage, preeclampsia, SGA, or LBW for the adjusted odds ratio were
not significantly different from the pooled estimate for the unadjusted odds ratio for worked with
rotating shifts, fixed night shifts, or longer hours. However, the pooled estimate examining the impact of
long working hours on risk of gestational hypertension was significantly different between the adjusted
OR (one study, n=4465; OR=1.57, 95% Cl: 0.20 to 0.91; ‘very low’ certainty evidence, downgraded due
to inconsistency)* and unadjusted OR subgroups (four studies, n=30,185; OR=1.11, 95% Cl: 0.86 to 1.43;
‘very low’ certainty evidence, downgraded due to imprecision)”® 131133,

The pooled estimate of all outcomes for the adjusted odds ratios were not significantly different from
the pooled estimate for the unadjusted odds ratios for all exposures except heavy physical workloads.
The pooled estimate for the adjusted odds ratio showed that a heavy physical workload increased the
odds of SGA by 26% (seven studies, n=25,909; OR: 1.26, 95% Cl: 1.01 to 1.56; ‘low’ certainty evidence,
downgraded from ‘low’ to ‘very low’ due to serious risk of bias and imprecision, see online supplement
Figure 22) 87,95103,105,107, 116, 137 \y hj|e the pooled estimate for the unadjusted odds ratio showed that
working a heavy physical workload increased the odds of SGA by 251% (one study, n=1,064; OR=3.51,
95% Cl 1.33 to 9.24; ‘very low’ certainty evidence, downgraded from ‘low’ to ‘very low’ due to
inconsistency)3®. The pooled estimate for the adjusted odds ratio showed that a heavy physical
workload was not associated with miscarriage (four studies, n=49,456; OR: 1.10, 95% Cl: 0.71 to 1.70;
‘very low’ certainty evidence, downgraded from ‘low’ to ‘very low’ due to inconsistency and imprecision,
see online supplement Figure 7) while the pooled estimate for the unadjusted odds ratio showed that
working a heavy physical workload increased the odds of miscarriage by 151% (two studies, n=158,695;

23

Classification: Public



OR=2.51, 95% Cl 1.42 to 4.45; ‘very low’ certainty evidence, downgraded from ‘low’ to ‘very low’ due to
serious risk of bias and inconsistency).

Subgroup Analyses

The association between long working hours, rotating shifts, or fixed night shifts and gestational
hypertension, SGA, or LBW were not dependent on the cut-off value for long working hours, study
design, or study population.

The association between long working hours, rotating shift work or fixed night shift and PTD were not

dependent on study design or study population. The test for subgroup differences of cut-off values for
long working hours was statistically significant (p<0.05). Results showed that compared to women who
worked <35 h/week, working >35 h/week increased the odds of PTD by 59%; compared to women who

worked <40 h/week>® > 103 worked >40 h/week increased the odds of PTD by 13%>°% 6078 6, 87,0, 93, 95,
96, 98-102, 104-107

The association between rotating shift or fixed night shift work and miscarriage were not dependent on
study design or study population. The test for subgroup differences of long working hours by study types
and study population were both statistically significant (p<0.05). Results from retrospective studies
showed that long working hours increased the odds of miscarriage by 46%°> 61,63 64.73,80,122 Resylts from
one prospective study showed that long working hours was not associated with miscarriage!?®. Results
from general population studies showed that long working hours was not associated with miscarriage
122,123,144 Results from specific occupations studies showed that long working hours increased the odds
of miscarriage by 64%>3 61636473,

The association between long working hours or fixed night shift and preeclampsia was not dependent
on the specific cut-off value for long working hours, or study design. The test for subgroup differences of
rotating shift work by study types was statistically significant. Results from one retrospective study
showed rotating shift work was not associated with preeclampsia *’while the other prospective study
showed rotating shift work increased the odds of preeclampsia by 127%*3*.

A series of subgroup analyses were performed for subsets of rotating shift work (i.e., studies that
included night shift as part of rotating shift work and studies that did not provide the information). No
significant difference was detected between groups in across all outcomes.

The association between lifting 211 kg per time, prolonged standing, prolonged bending, heavy total
physical workload and preeclampsia, or LBW were not dependent on study design, or study population.

The test for subgroup differences of prolonged standing with PTD by study population was statistically
significant. Results from general population studies showed prolonged standing was not significantly
associated with PTD #3 52 81,84, 86, 87,89-94, 96, 98, 100-102, 104, 107-109, 112-117,145 Ragy|ts from specific occupation
studies (nurses and military women) showed that prolonged standing increased the odds of PTD by
112% 53,

The test for subgroup differences of prolonged standing with gestational hypertension by study
population was statistically significant. Results from studies in the general population showed that
prolonged standing was not significantly associated with gestational hypertension #* 7% 132,133 Results
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from one specific occupational study of hospital employees showed that prolonged standing doubled
the odds of gestational hypertension ©’.

The test for subgroup differences of a heavy workload with SGA by study design was statistically
significant. Results from prospective cohort studies showed that a heavy workload was not significantly
associated with SGA 895103, 107,137 ‘Hawever, results from retrospective cohort studies showed that a
heavy workload increased the odds of SGA by 98% 0% 116136,

All other subgroup analyses were not significantly different.

Discussion

Strengths and limitations

This study provided in-depth analyses of up-to-date evidence including meta-regression to identify dose
response between the amount and type of occupational activity with adverse pregnancy outcomes.
Rigorous methodological standards (following GRADE guidelines) were used to assess the certainty of
the evidence, and to further decrease bias we examined the grey literature and did not limit our search
to a single language.

Nevertheless, several limitations should be noted. This study used observational data and, as such,
cannot eliminate potential unmeasured confounders, including socio-economic status of the
participants which may related to both type of work hours as well as clinical outcomes. Only a few
studies have considered socio-economic status as an independent factor and included it as a confounder
in their adjusted models. The majority of the included studies did not consider the independent effect of
socio-economic status on clinical outcomes. As a result, we cannot identify the independent link of
socio-economic status to poor pregnancy outcomes. Despite the lack of randomized studies, our study
adjusted for a variety of clinical risk factors and subgroup analysis and did not find significant differences
between unadjusted and adjusted models. In addition, the majority of the studies assessed occupational
activities through self-reported measures, which increases the risk of recall bias. Furthermore, some
studies were limited to a single ethnic group, and the majority of the included studies did not detail the
type of work performed, limiting the generalizability of the study findings. Finally, few studies were also
available on the specific outcomes of gestational hypertension, preeclampsia, IUGR, GDM, and stillbirth
thus limiting the ability to draw firm conclusions on work patterns and these outcomes.

Audiences for potential knowledge translation

Our Knowledge Translation plan is to generate awareness and interest in the proposed research, impart
knowledge to relevant stakeholders, and inform future research. Our target audience is pregnant
women (especially who worked with physically demanding jobs), employers, clinicians, and policy
makers at OHS. Policy makers at the Government of Alberta OHS are our primary government authority
end-users. The finalized research reported will be submitted to the Government of Alberta OHS for
review and endorsement.

Types of knowledge translation products that have been or could be developed

My Knowledge Translation strategy includes dissemination of information gained from the proposed
research via academic conference presentations and peer-reviewed publications. Two systematic review
with meta-analysis papers generated from this project have been submitted (First paper was published
and the other paper is pending on the final decision) in the American Journal of Obstetrics and
Gynecology:
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1. Cai, C., Vandermeer, B., Khurana, R., Nerenberg, K., Featherstone, R., Sebastianski, M. and Davenport,
M.H., 2019. The impact of occupational shift work and working hours during pregnancy on health
outcomes: a systematic review and meta-analysis. American journal of obstetrics and gynecology.

2. Cai, C., Vandermeer, B., Khurana, R., Nerenberg, K., Featherstone, R., Sebastianski, M. and Davenport,
M.H. The impact of occupational activities during pregnancy on pregnancy outcomes: a systematic
review and meta-analysis

We also presented our findings in the 2019 American College of Sports Medicine annual meeting at
Orlando, USA (May 28 - Jun 01, 2019):

1. Cai, C., Featherstone, R., Sebastianski, M. and Davenport, M.H., 2019. Influence Of Shift Work On
Pregnancy Outcomes: A Systematic Review And Meta-analysis: 1056: Board# 290 May 29 2: 00 PM-3: 30
PM. Medicine & Science in Sports & Exercise, 51(6), p.281.

2. Davenport, M.H., Featherstone, R., Vandermeer, B., Sebastianski, M. and Cai, C., 2019. Influence Of
Working Hours On Pregnancy Outcomes: A Systematic Review And Meta-analysis: 1055: Board# 289
May 29 2: 00 PM-3: 30 PM. Medicine & Science in Sports & Exercise, 51(6), pp.280-281.

| will disseminate our research to pregnant women through updates to our website
(exerciseandpregnancy.ca), lab Facebook page, online videos, and media broadcasts. Our research
findings have been gained great attention on social media, such as National Post
(https://nationalpost.com/pmn/entertainment-pmn/night-shifts-long-hours-linked-to-miscarriages-and-
preterm-births), University of Alberta folio (https://www.folio.ca/pregnant-women-who-work-night-
shifts-have-higher-risk-of-preterm-delivery-miscarriage-study/), Mayo clinic
(https://twitter.com/MayoAnesthesia/status/11540133637242593297s=20), CTV
(https://edmonton.ctvnews.ca/shift-work-while-pregnant-increases-risk-of-preterm-delivery-
miscarriage-u-of-a-study-1.4530083) and BMJ news (BMJ 2019;366:15061). | have developed a website
and facebook page for the Program for Pregnancy and Postpartum Health
(www.exerciseandpregnancy.ca and https://www.facebook.com/exerciseandpregnancy/?fref=nf) which
is designed to be both a resource for pregnant women and a study recruitment tool. This webpage
includes information regarding current guidelines for exercise during pregnancy. The findings of this
systematic review would provide additional resources.

At the completion of this grant, | aim to work with OHS to develop an evidence-based position paper
outlining recommendations for occupational activity for pregnant women. To my knowledge, this would
be the first document of its kind in Alberta (and Canada). The development of recommendations and
identification of risk thresholds are critically needed by pregnant women, employers and health care
providers to ensure the health and safety of pregnant women in the workplace.

Conclusion

This systematic review and meta-analysis demonstrates that certain occupational activities including
shift work, long working hours, heavy lifting, prolonged standing, prolonged walking, prolonged bending
and heavy physical workload increase the risks of important adverse pregnancy outcomes such as PTD,
LBW, SGA, and preeclampsia. Our findings suggest that working 55.5 hours or more per week is
associated with a 10% increase in the odds of preterm delivery compared to working less than 40 hours
per week; standing 2.5 hours or more per day is associated with a 10% increase in the odds of preterm
delivery compared to no standing at work. Adverse health outcomes, such as preterm delivery and SGA,
are associated with long-term neurodevelopment impairment and chronic health problems in the
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offspring. Taken together, physically demanding work may have major implications for the short-term
and long-term health of both women and their children. These novel findings may help inform decision
making on occupational directives or workplace design for the prevention of adverse pregnancy

outcomes.
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Appendices

List and examples of activities undertaken for knowledge transfer/dissemination

Publication

1. Cai, C., Vandermeer, B., Khurana, R., Nerenberg, K., Featherstone, R., Sebastianski, M. and Davenport,
M.H., 2019. The impact of occupational shift work and working hours during pregnancy on health
outcomes: a systematic review and meta-analysis. American journal of obstetrics and gynecology.

2. Cai, C.,, Vandermeer, B., Khurana, R., Nerenberg, K., Featherstone, R., Sebastianski, M. and Davenport,
M.H. The impact of occupational activities during pregnancy on pregnancy outcomes: a systematic
review and meta-analysis. (pending on final decision).

Conference
2019 American College of Sports Medicine annual meeting at Orlando, USA (May 28 - Jun 01, 2019):

1. Cai, C., Featherstone, R., Sebastianski, M. and Davenport, M.H., 2019. Influence Of Shift Work On
Pregnancy Outcomes: A Systematic Review And Meta-analysis: 1056: Board# 290 May 29 2: 00 PM-3: 30
PM. Medicine & Science in Sports & Exercise, 51(6), p.281.

2. Davenport, M.H., Featherstone, R., Vandermeer, B., Sebastianski, M. and Cai, C., 2019. Influence Of
Working Hours On Pregnancy Outcomes: A Systematic Review And Meta-analysis: 1055: Board# 289
May 29 2: 00 PM-3: 30 PM. Medicine & Science in Sports & Exercise, 51(6), pp.280-281.

Social media
National Post (https://nationalpost.com/pmn/entertainment-pmn/night-shifts-long-hours-linked-to-
miscarriages-and-preterm-births)

University of Alberta folio (https://www.folio.ca/pregnant-women-who-work-night-shifts-have-higher-
risk-of-preterm-delivery-miscarriage-study/)

Mayo clinic (https://twitter.com/MayoAnesthesia/status/11540133637242593297s=20)

CTV (https://edmonton.ctvnews.ca/shift-work-while-pregnant-increases-risk-of-preterm-delivery-
miscarriage-u-of-a-study-1.4530083)

BMJ news (BMJ 2019;366:15061).
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Figure 1: Effects of rotating shift work compared with day shift on odds of preterm delivery. Sensitivity analyses were conducted with studies
reported adjusted odds ratio for confounding and unadjusted odds ratio. Cl, confidence interval; df, degrees of freedom; IV, inverse-variance
method
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Figure 2: Effects of lifting 211 kilograms per day on the odds of preterm delivery. Sensitivity analyses were conducted with studies reported
adjusted odds ratio for confounders and unadjusted odds ratio. Cl, confidence interval; df, degrees of freedom; IV, inverse-variance method.
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Figure 3: Effects of lifting 2100 kilograms per day on the odds of preterm delivery. Sensitivity analyses were conducted with studies reported
adjusted odds ratio for confounders and unadjusted odds ratio. Cl, confidence interval; df, degrees of freedom; IV, inverse-variance method.

Classification: Public



Odds Ratio Odds Ratio

Study or Subgroup  loglOdds Ratio] SE Weight IV, Random, 95% CI IV, Random, 95% CI
1.6.1 Adjusted odds ratio

Henriksen 19945 0.3365 0.3247 B.8% 1.40[0.74, 2.65] N
Launer 1950 02852 02283 13.8% 1.33[0.85, 2.08] T
Snijder 2012 -0.0706 015899 23.2% 0.93[0.68, 1.27] —a—
Tuntiseranee 1998 06931 0.5394 2.5% 2.00[0.69, 5.76] ]

Subtotal (95% Cl) 51.3% 1.15 [0.88, 1.51] *

Heterogeneity: TauF=0.01; Chif= 3452 dfi=3(FP=032; F=18%
Testfor overall effect: 2=1.05 (F =0.29)

1.6.2 Unadjusted odds ratio

Aghla 2006 -0.0619 0.4504 3.5% 0.94 [0.39, 2.27] I R
Murminen 1929 -0.7154  1.0381 0.7% 0.49 [0.08, 3.74]

Fodrigues 2008 -0.0627 01272 44.458% 0.94 [0.73,1.21] z’
Subtotal (95% CI) 48.7% 0.93[0.73, 1.18]

Heterogeneity: Tau®=0.00; Chi*=0.39 df=2{(P=082) F=0%
Test for overall effect: £= 058 (P = 0.86)

Total (95% CI) 100.0% 1.03 [0.87, 1.21] L ]
?etnta;ugenem::lT?ru :gflnnifghlpz—ﬁﬁ1?3§ df=6{(P=053) F=0% e 0 10 o
estror overall eflect 2=0.23 (P = 0.77) Favours Walkingl] Favours [Mo walking]

Test for subgroup differences:; Chif=1.38, df =1 (P=0.24), F=27 7%

Figure 4: Effects of prolonged walking on the odds of preterm delivery. Sensitivity analyses were conducted with studies reported adjusted
odds ratio for confounders and unadjusted odds ratio. Cl, confidence interval; df, degrees of freedom; IV, inverse-variance method.
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Lee 2016 02181 01447 128% 1.24 [0.93, 1.649] T
Meyer 2007 00862 005859 231% 1.08 [0.98, 1.22] Il
MHelsan 2009 0.8838 0.3744 31% 2421114, 5.04]

Hiedhammer 20049 01823 0.74958 0.8% 1.20[0.25, 5.71]

25 von Ehrenstein 2014 -0.0513  0.378 31% 0.85 [0.44, 1.594] S E—
Fodrigues 2008 -0.3285 04671 21% 0.72[0.29,1.80] R
Tuntiseranee 19498 01823 04743 1.58% 1.20[0.39, 3.70]

Subtotal (95% CI) 76.5% 1.21[1.02, 1.44] &>

Heterogeneity: Tau®=0.03; Chi*=16.43, dfi =10 (P = 0.04); F=39%
Test for overall effect: £= 218 (P =0.03)

1.8.2 Unadjusted odds ratio

Horner 1990 0.5363 05116  1.8% 1.71 [0.63, 4.66] ]
Marnelle 1987 0.0953 01735 104% 1.10[0.78, 1.55] 1T
Feoples-Sheps 1991 0.0953 0.3196  4.2% 1.10[0.59, 2.06] N
Rarmirez 1990 0.5596 02292  71% 175112, 2.74] D
Subtotal (95% CI) 23.5% 1.30 [1.01, 1.67] 2 4

Heterogeneity: Tauw®=0.00; Chi*= 317, df=3(F=037); F=9%
Test for overall effect: £= 2.01 (P =0.04)

Total (95% CI) 100.0% 1.23 [1.07, 1.41] L 2

Heterogeneity: Tau®=0.02; Chi*= 2046, df =14 (P =012}, F=32% l ! f

Testf Il effect: £=2.89 (F=0.004 0.0z 0.1 10 50
estioroverall 8 EE_' =288( T ) Favours [Heavy workload] Favours [Light workload]

Test for subgroup differences: Chif= 019, df=1 {F = 0.66), F= 0%

Figure 5: Effects of heavy physical workload on the odds of preterm delivery. Sensitivity analyses were conducted with studies reported
adjusted odds ratio for confounders and unadjusted odds ratio. Cl, confidence interval; df, degrees of freedom; IV, inverse-variance method.
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Odds Ratio Odds Ratio
Study or Subgroup  log[Odds Ratio] SE Weight IV, Random, 95% CI IV, Random, 95% Cl
1.3.1 Adjusted odds ratio
Baonzini 2009 0.38a3 03112 235% 147 [0.80, 2.71] I
Subtotal (95% CI) 23.5% 1.47 [0.80, 2.71] i

Heterogeneity: Mot applicahle
Testfor overall effect S =124 (P =022

1.3.2 Unadjusted odds ratio

roteau 2007 -0.0332 00621 TEA% 0.97 [0.86, 1.09]
Subtotal (95% CI) 76.5% 0.97 [0.86, 1.09]
Heterageneity: Mot applicahle

Test far overall effect 7= 043 (P = 0.454)

Total (95% CI) 100.0% 1.07 [0.75, 1.51]
Heterageneity: Tau®=0.04; ChiF=1.74,df =1 (FP=019); F=43%

Test far overall effect =037 (P =071}

Testfar subgroun differences: Chi=1.74, df=1(F=019), F= 42 45%

Figure 6: Effects of prolonged bending on the odds of preterm delivery. Sensitivity analyses were conducted with studies reported adjusted

¢

0.1

-

0.2 0.5 2 5
Favours [Bending] Favours [Mo bending]

odds ratio for confounders and unadjusted odds ratio. Cl, confidence interval; df, degrees of freedom; IV, inverse-variance method.
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Table 1. Summary of findings from meta-analyses describing the association of work activities and preterm delivery.

Test for subgroup

difference

Subgroup factor Subgroups OR (with 95% Cl) X2
Lifting 211 kg per time
Study design Retrospective 1.22 (0.97 to 1.55)

Prospective 1.08 (0.89 to 1.30)

Overall 1.12 (0.97 to 1.29) 0.68
Study population General population 1.12 (0.96 to 1.30)

Specific occupational 1.14 (0.36 to 3.59)

groups

Overall 1.12 (0.97 to 1.29) 0.00
Lifting 2100 kg per day
Study design Retrospective 1.25(1.02 to 1.53)

Prospective 1.50 (1.09 to 2.07)

Overall 1.31(1.11to 1.56) 0.90
Study population General population 1.25(1.02 to 1.53)

Specific occupational 1.50 (1.09 to 2.07)

groups

Overall 1.31(1.11 to 1.56) 0.90
Standing
Study design Retrospective 1.12 (0.96 to 1.30)

Prospective 1.12 (1.01 to 1.25)

Overall 1.11 (1.01to 1.21) 0.00
Study population General population 1.09 (1.01to0 1.17)

Specific occupational 2.12 (1.48 t0 3.03)

groups

Overall 1.11 (1.01 to 1.21) 12.76

Walking
Study design

Retrospective
Prospective

0.93 (0.73 to 1.18)
1.15 (0.88 to 1.51)

Classification: Public



Total physical workload
Study design

Study population

Overall

Retrospective
Prospective

Overall

General population
Specific occupational
groups

Overall

1.03 (0.87 to 1.21)

1.33(1.08 to 1.65)
1.05(0.79 to 1.39)
1.27 (1.06 to 1.53)
1.21 (1.04 to 1.41)
1.35(0.86 to 2.13)

1.23(1.07 to 1.41)

1.38

1.79

0.22

Classification: Public



Miscarriage

Odds Ratio Odds Ratio
Study or Subgroup log[Odds Ratio] SE Weight IV, Random, 95% CI IV, Random, 95% CI
4.1.1 Adjusted odds ratio
Aftarchi 2012 14183 04524 4 0% 413 [1.70,10.03]
Axelsson 1989 040685 0A118 33% 1.680[0.455, 4.09]
Eskenazi 1994 -0.Aa108 02337 g.3% 0.60[0.38, 0.95] e —
Fenster 19497 02827 02836 T 0% 1.34[0.77,2.34] N e —
Hemminki 19845 040585 02606 ¥ A% 1.40[0.90, 2.50] T
Infante-Rivard 1993 -0.1393 03212 B.1% 0.87 [0.46,1.63] .
Swan 19945 00853 0.3071 6.4 % 1.10[0.60, 2.01] N —
Swyan 19945 | 11712 0.8743 2.8% 0.31[0.10, 0.96]
Swan 1994511 -0.2M107 0.4596 39% 0.81 [0.33,1.99]
Zhu 2004 00953 01784 9.9% 1.101[0.78, 1.56] -
Subtotal (95% CI) 59.3% 1.08 [0.79, 1.49] e

Heterogeneity: TauF= 0145, Chi*= 23.24, df= 9 (P=0.006), F=61%
Test for overall effect: £ =048 (F=0.63)

4.1.2 Unadjusted odds ratio

Axelsson 1996 01395 01461 108%  1.15[0.86, 153 T
Lawsan 2012 01874 00868 122% 052 [0.58,0.09] —=—
McDonald 1985 03716 01637 103%  1.45[1.08, 2.00] ——
Shagheibi 2016 03743 02648 74%  06GA[0.41,116] —
Subtotal (95% CI) 40.7%  1.01[0.74, 1.36] -

Heterogeneity: Tau®=0.07; Chif=12.04, df=3{(P=0.007);, F=75%
Testfar overall effect Z=0.03 (F=0.97)

Taotal (95% CI) 100.0% 1.05 [0.85, 1.29] 4
Heterogeneity, Tau®= 0.08; Chi*= 35.86, df= 13 (P = 0.0006); IF= 64%
Testfar overall effect Z=043 (F=067)

Testfor subaroup differences: ChF=011, df =1 (P=074), F=0%

01 0.2 0.5 2 5 10
Favours [Rotating shifts] Favours [Day shifi]

Figure 7: Effects of rotating shift work compared with day shift on odds of miscarriage. Sensitivity analyses were conducted with studies
reported adjusted odds ratio for confounding and unadjusted odds ratio. Cl, confidence interval; df, degrees of freedom; IV, inverse-variance
method.
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Odds Ratio Ouds Ratio

Study or Subgroup log[Odds Ratio] SE Weight N, Random, 95% CI I, Random, 95% CI
4.11.1 include night shift

Lawwson 2012 -01974 00969 12.2% 0.82 [0.62, 0.99] ]

Zhu 2004 00953 01785 9.9% 1.10[0.78, 1.56] N
Subtotal (95% CI) 22.0% 0.91 [0.69, 1.21] s 2

Heterogeneity: Tau®=0.02; Chi*=2.08, df=1 (P=015); F= 52%
Test for overall effect: Z= 063 (F=0.53)

4.11.2 no mention

Attarchi 2012 14183 04525  4.0% 413[1.70,10.03]

Ayelsson 1989 04055 05118  3.3% 1.50[0.55, 4.09]

Pyelsson 19496 01395 01461 10.8% 1.15[0.86,1.53] I
Eskenazi 1994 -0.5108 02337 B8.3% 0.60[0.38, 0.945] -

Fenstar 1947 02927 02836 7.O0% 1.34 [0.77, 2.34] -
Hemminki 1985 04055 02606  ¥.5% 1.50[0.90, 2.50] T
Infante-Rivard 1993 -01393 0312 B1% 0.87 [0.46,1.63] T
McDonald 1983 03716 01637 10.3% 1.45[1.05, 2.00] —
Shagheibi 2016 -0.3743 02649 4% 0.69[0.41,1.16] i

Swean 19595 0.0953 0.3071 6.4% 1.10[0.60, 2.01]

Swan 1995 | 11712 058743 2.8% 0.31 [0.10, 0.98]

Swan 1995 1 -0.2107 04596 3.9% 0.81 [0.33,1.99]

Subtotal (95% CI) 78.0% 1.08 [0.83, 1.41] .

Heterogeneity, Tau®=012; Chi*= 2945, df= 11 (P =0.002), F=63%
Test for overall effect: 2= 057 (P =0.57)

Total (95% CI) 100.0% 1.05 [0.85, 1.29] > 2
Heterogeneity Tau®= 0.09; Chi*= 3586, df=13 (P = 0.0006); F=G4%
Test for averall effect: £= 043 (F=0.67)

Test for subgroup differences: Chif=073, df =1 (P=0.39), F=0%

01 0.2 0.8 2 5 10
Favours [Rotating shifts] Favours [Day shiff]

Figure 8: Effects of rotating shift work compared with day shift on odds of miscarriage. Subgroup analyses were conducted with studies included
night shift as part of rotating shift work and studies did not provide the information. Cl, confidence interval; df, degrees of freedom; IV, inverse-
variance method.
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Odds Ratio Odds Ratio

Study or Subgroup  log[Odds Ratio] SE Weight IV, Random, 95% CI IV, Random, 95% Cl
4.2.1 Adjusted odds ratio

Jahn 1994 05873 03674 6.7 % 1.80[0.88, 3.70] =

Schenker 19497 11314 04069 5 4% J310[1.40, 5.88)

Suwan 19945 naavs 0.2917 2.6% 1.80[1.02, 219 =
Swwan 194945 | 04085 0.39149 G2 % 1.80[0.70, 3.23]

Swan 19945 || 01823 03273 T E% 120 [0.63, 2.28] T
Subtotal (95% CI) 35.1% 1.73[1.27, 2.35] -*-

Heterageneity: Tau®=0.00; Chi*= 347 df=4 (P =048}, F=0%
Test for overall effect: £= 3.0 (F = 0.000%)

4.2.2 Unadjusted odds ratio

Eskenazi 1994 -0.0933 01521 13.0% 0.91 [0.68, 1.23] I
Fenster 1997 -0.0271 01815 13.0% 0.87[0.72,1.31] —_
Lawson 2012 0E458 0036 14.9% 1.91 [1.681, 2.26] —
McDonald 1988 02852 01763 121% 1.33[0.94, 1.88] T
Shirangi 2008 01173 01845 11.9% 1.12[0.78,1.61] -
Subtotal (95% CI) 64.9% 1.22 [0.87, 1.70] -

Heterogeneity: Taur=0.12; Chi*= 2817, df=4 (P = 0.0001}; F= 86%
Test for overall effect Z=116(F=0.29)

Total (95% CI) 100.0% 1.38 [1.08, 1.77] <
Heterogeneity: Tau®=0.10; Chi®*= 33.26, df= 9 {F = 00001}, F=73%
Test for overall effect £= 2,61 (F=0.009)

Test for subdroup diferences: Chit= 230, df =1 (P=0.13, F= 56.5%

01 0.2 0.5 2 5 10
Favours [Long working hr]  Favours [Standard hr)

Figure 9: Effects of worked >40 hours/week compared with worked <40 hours/week on odds of miscarriage. Sensitivity analyses were
conducted with studies reported adjusted odds ratio for confounding and unadjusted odds ratio. Cl, confidence interval; df, degrees of freedom;
IV, inverse-variance method.
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Table 2. Summary of findings from meta-analyses describing the association of long working hours, shift work and miscarriage.

Test for subgroup difference

Subgroup factor Subgroups OR (with 95% Cl) X2 p Value
Long working hours
Study design Retrospective 1.46 (1.13 to 1.88)

Prospective 0.97 (0.72t0 1.31)

Overall 1.38(1.08 to 1.77) 4.09 0.04
Study population General population 1.04 (0.84 to 1.29)

Specific occupations 1.64 (1.29 to 2.08)

Overall 1.38(1.08 to 1.77) 7.58 0.006
Rotating shift work
Study design Retrospective 1.02 (0.80to 1.31)

Prospective 1.16 (0.87 to 1.56)

Overall 1.05(0.85to 1.29) 0.43 0.51
Study population General population 1.04 (0.76 to 1.44)

Specific occupations 1.06 (0.78 to 1.43)

Overall 1.05 (0.85to 1.29) 0.00 0.96
Fixed night shift
Study design Retrospective 1.24 (1.01to0 1.52)

Prospective 1.24 (0.74 to 2.08)

Overall 1.23 (1.03 to 1.47) 0.00 1.00
Study population General population 1.19 (0.86 to 1.65)

Specific occupations 1.29 (1.06 to 1.55)

Overall 1.23(1.03t0 1.47) 0.15 0.70

Classification: Public
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Ondds Ratio Odds Ratio

Study or Subgroup  log[Odds Ratio] SE Weight IV, Random, 95% Cl IV, Random, 95% CI
4.2.3 Adjusted odds ratio

kardnen 19849 06419 02627 17.1% 1.801[1.14, 3.18] —
Subtotal (95% CI) 17.1% 1.90[1.14, 3.18] -

Heterogeneity: Mat applicable
Testfor overall effect £= 244 (P=0.01)

4.2 4 Unadjusted odds ratio

Axelsson 1996 -0.2056 01374 2245% 0.81 [0.62,1.07] —&

Eskenazi 1994 0.0953 03071 153% 1.10[0.60, 2.01] e
Fenster 1997 -0.9163 04675 10.0% 0.40[0.16, 1.00] —

Juhl 2013 03714 00597  24.8% 1.451[1.249, 1.63] =
Taskinen 1990 09447 04603 10.2% 2487 [1.04, 6.34] -
Subitotal (95% CI) 82.9% 1.08 [0.70, 1.66] 4

Heterogeneity: Tau®=0.16; Chi®=23.78, df=4 (P = 0.0001); F=83%
Testfor overall effect Z=0358(F=073

Total (95% CI) 100.0% 1.19[0.82, 1.73] <4
Heterogeneity: Tau*=0.14, ChiF= 2573, df=5 (P=0.0001); F=81%
Test far overall effect =092 (P = 0.36)

Testfar subgroup differences: Chif= 273, df =1 (P=01M, F=KH3.3%

005 0.2 5 20
Favours [Lifting] Favaours [Ma lifting]

Figure 10: Effects of lifting 2100 kilograms per day on the odds of miscarriage. Sensitivity analyses were conducted with studies reported
adjusted odds ratio for confounders and unadjusted odds ratio. Cl, confidence interval; df, degrees of freedom; IV, inverse-variance method.
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Odds Ratio Odds Ratio

Study or Subgroup  log[Odds Ratio] SE Weight I, Random, 95% Cl IV, Random, 95% CI
4.5.1 Adjusted odds ratio

Eskenazi 1994 0.2624 01768 167% 1.20[0.92,1.84] T
Fenster 1997 0.0296 01768 167% 1.03[0.73, 1.46] 4
John 19594 0.0914 0.2827 A.5% 1.10[0.63, 1.91] N
Maconochie 2007 01165 01281 31 8% 089 [0.69,1.14] —-
Ronda 2010 0.2624 12276 0.3% 130012, 1442

Swan 19595 05878 0.3046 6% 1.80[0.99, 3.27] | —
Swean 19495 | 01823 04152 30% 1200043, 2.71] N B —
Swean 19495 || 0.2624 04935 21% 1.201[0.49, 3.4

Subtotal {95% CI) 82.9% 1.08 [0.92, 1.26] »

Heterogeneity: Tau®= 0.00; Chi*=6.590, df=7 (P =0.48); F=0%
Test for overall effect: Z=095(F=0.34

4.5.2 Unadjusted odds ratio

Mcdondald 1928 0.2776 02953  6.0% 1.32[0.74, 2.35] -
shagheibi 2016 -0.2792 02362 H4% 076 [0.48, 1.20] -1
Taskinen 14986 0.3365 05548 1.7% 1.40[0.47, 4.14]

Subtotal (95% CI) 17.1% 1.01 [0.67, 1.53] e

Heterogeneity: Tau*=0.03; Chi®= 263, df =2 (P =027, F=24%
Testfor overall effect Z=0.04 (F=0.87)

Total (95% CI) 100.0% 1.06 [0.92, 1.22] L 2

Heterogeneity: Tau®= 0.00; Chi®=9.39, df=10{F = 0.50); F= 0%
Test for overall effect: Z=082 (FP=0.41)
Testfor subgroup differences: Chif= 009, df=1 (P =076, *= 0%

0.05 0.2 5 20
Favours [Standing] Favours [Mo standing)

Figure 11: Effects of prolonged standing on the odds of miscarriage. Sensitivity analyses were conducted with studies reported adjusted odds
ratio for confounders and unadjusted odds ratio. Cl, confidence interval; df, degrees of freedom; IV, inverse-variance method.
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Odds Ratio Odds Ratio
Study or Subgroup  log[Odds Ratio] SE Weight I, Random, 95% CI I, Random, 95% CI
4.4.1 Adjusted odds ratio
Fenster 18447 01133 041137 17.7% 112[0.74,1.70] -
Grajewski 2015 07885 03537 145% 2.20[01.10,4.40] —
YWaong 2010 -0.821 04203 1049% 044 [0.16,1.22]
Fhu 2004 0 01949 181% 1.00[0.68,1.47] 1
Subtotal (95% Cl) 61.2% 1.10[0.71, 1.70]

Heterogeneity: Tau*=0.11; Chi*=7.18,df= 3 (F=0.07); F= 58%

Test for overall effect £=0.43 (P = 0.66)

4.4.2 Unadjusted odds ratio

El Metaalli 2001 1.209 0.1063
Mcdondald 1988 06259 0.1266
Subtotal (95% CI)

19.5%

19.3%
38.8%

3358272, 4173

1.87 [1.46, 2.40]
2.51[1.42, 4.45]

Heterogeneity: Tau?= 0.16; ChiF= 12,38, df= 1 (P = 0.0004); F= 92%

Test for overall effect 2= 316 (P =0.002)

Total (95% CI)

100.0%

1.49[0.91, 2.45]

Heterogeneity: Tau®= 0.32; Chi®=51.99, df= 5 (F = 0.00001); I*= 90%

Testfar averall effect Z=1589 (F=011)

Testfor subgroup differences; Chif= 508, df=1 {FP=002, F=80.3%

e~

0.0

0.2

b

Favours [Heavy workload] Favours [Light workload)]

20

Figure 12: Effects of heavy physical workload on the odds of miscarriage. Sensitivity analyses were conducted with studies reported adjusted

odds ratio for confounders and unadjusted odds ratio. Cl, confidence interval; df, degrees of freedom; IV, inverse-variance method.

Classification: Public

15



Odds Ratio Odds Ratio

Study or Ssubgroup  log[Odds Ratio] SE Weight IV, Random, 95% CI IV, Random, 95% CI

4.6.1 Adjusted odds ratio

Flarack 1993 116 05208 11.3% A318[1.15,8.85] "
Subtotal (95% CI) 11.3% J.19[1.15, 8.85] —e BRI —

Heterogeneity: Mot applicable
Testfor averall effect: £=2.23 (P =0.03)

4.6.2 Unadjusted odds ratio

El Metwealli 2001 0.8372 01052 227% 2.31[1.88, 2.84] .

Eskenazi 1994 -0.0078 01222 22.4% 0.99[0.78, 1.26] -

Fenster 1997 -01547 01438 21.9% 0.86 [0.65,1.14] —

Wong 2010 -0.0333 01486 21.8% 0.97 [0.72,1.30] ;

Subtotal (95% CI) 88.7% 1.18 [0.72, 1.94]

Heterogeneity: Tau®= 0.24; Chi*=47.07, df= 3 (F < 0.00001); = 54%

Testfor overall effect 7= 0.65 (F=041)

Total (95% CI) 100.0% 1.32[0.82, 2.12] il

Heterogeneity: Tau®= 0.25; Chi*=49.98, df=4 (F < 0.00001); #=82% III.IIIIE D?E é 2=III
Testforoverall efiect 2=1.15 (P = 0.25) Favours [Bending] Favours [Mo bending]

Testfor subaroup differences: Chi*= 2.94, df=1 {(F = 0.09), = 65.0%

Figure 13: Effects of prolonged bending on the odds of miscarriage. Sensitivity analyses were conducted with studies reported adjusted odds
ratio for confounders and unadjusted odds ratio. Cl, confidence interval; df, degrees of freedom; IV, inverse-variance method.
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Table 3. Summary of findings from meta-analyses describing the association of work activities and miscarriage.

Test for subgroup

difference

Subgroup factor Subgroups OR (with 95% Cl) X2
Lifting211kg per time
Study design Retrospective 1.36 (1.06 to 1.75)

Prospective 1.08 (0.97 to 1.21)

Overall 1.27 (1.04 to 1.55) 2.81
Study population General population 1.34 (1.06 to 1.69)

Specific occupations 1.11 (0.88 to 1.39)

Overall 1.31(1.08 to 1.58) 1.32
Lifting2100kg per day
Study design Retrospective 1.34(0.79 to 2.27)

Prospective 0.83(0.24 t0 2.89)

Overall 1.19(0.82 to 1.73) 0.48
Study population General population 1.34(0.91to 1.98)

Specific occupations 0.81(0.62 t0 1.07)

Overall 1.19 (0.82 to 1.73) 4.29
Standing
Study design Retrospective 1.08 (0.91 to 1.27)

Prospective 1.03 (0.73 to 1.46)

Overall 1.06 (0.92 to 1.22) 0.05
Study population General population 1.01 (0.85to 1.19)

Specific occupations 1.34 (0.97 to 1.86)

Overall 1.06 (0.92 to 1.22) 2.36
Total physical workload
Study design Retrospective 1.49 (0.55t0 1.02)

Prospective 1.05(0.77 to 1.42)

Overall 1.28 (0.75to 2.18) 0.45
Study population General population 1.54 (0.96 to 2.47)

Specific occupations 0.81 (0.18 to 3.73)

Overall 1.28 (0.75 to 2.18) 0.63

Bending

Classification: Public
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Study design

Study population

Retrospective
Prospective

Overall

General population
Specific occupations
Overall

1.50(0.42 t0 5.38
1.31(0.72to 2.39
1.32(0.82t0 2.12
1.45(0.71 to 2.62
0.97 (0.72t0 1.30
1.32(0.82 t0 2.12

—_— — — ~— — —

0.04

1.49

Classification: Public
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Preeclampsia

Odds Ratio Odds Ratio
Study or Subgroup  log[Odds Ratio] SE Weight IV, Random, 95% CI IV, Random, 95% CI
5.1.1 Adjusted odds ratio
YWiergeland 1989 02624 02207 46.9% 1.30[0.84, 2.00] L
Subtotal (95% CI) 46.9% 1.30 [0.84, 2.00] ~i -
Heterogeneity: Mot applicable
Testfor overall effect £Z=119 (P =023
5.1.2 Unadjusted odds ratio
Chang 2010 08183 01721 a31% 227 [1.62,2.18] ——
Subtotal (95% CI) A3 1% 2.2T7 [1.62, 3.18] -
Heterogeneity: Mot applicable
Test for overall effect: £=4 .74 (F = 0.00001)
Total (95% CI) 100.0% 1.75[1.01, 3.01] —ei
Heterogeneity; Tau®=0.12; Chi*= 3.94, df=1 (P = 0.05); F= 75% EI?E D?E % é

Test for overall effect £=2.01 (P=0.04)

i ] Favours [Rotating shifts] Favours [Day shifi]
Testfor subgroup differences: Chi®= 395, df=1 (FP=0.0%), F=T74.7%

Figure 14: Effects of rotating shift work compared with day shift on odds of preeclampsia. Sensitivity analyses were conducted with studies
reported adjusted odds ratio for confounding and unadjusted odds ratio. Cl, confidence interval; df, degrees of freedom; IV, inverse-variance

method.
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Odds Ratio Odds Ratio

Study or Subgroup  log[Odds Ratio] SE Weight IV, Random, 95% CI IV, Random, 95% CI
5.2.1 Adjusted odds ratio

Haelterrman 2007 0 03536 A45.2% 1.00[0.50, 2.00] +
Mungteren 2012 -0.1508 06063 18.8% 086 [0.26, 2.82 =

Sulgtc-tal (95% CI) 74.0% 0.96 [[11.53,' 1.?5% —‘-
Heterogeneity: Tau®=0.00; ChiF=005,df=1{F=083; F=0%

Test for averall effect £=013 (F=0.90}

h.2.2 Unadjusted odds ratio

Chang 2010 02912 058151  26.0% 1.24 [0.48, 3.67] i
Subtotal (95% CI) 26.0% 1.34 [0.49, 3.67] e
Heterogeneity: Mot applicahle

Testfor overall effect Z=047 (F=0.47)

Total (95% CI) 100.0% 1.056[0.63, 1.75] -
Heterogeneity: Tau®= 0.00; Chi®= 035, df= 2 (P=0.84) F= 0% IIIH D?E III?E é é 1=III

Test for overall effect £=018(F = 0.8/

: ] Favours [Might shiff] Favours [Day shifi]
Testfor subgraun differences: Chi®= 030, df=1 {F=0453), F=0%

Figure 15: Effects of fixed night shift compared with day shift on odds of preeclampsia. Sensitivity analyses were conducted with studies
reported adjusted odds ratio for confounding and unadjusted odds ratio. Cl, confidence interval; df, degrees of freedom; IV, inverse-variance

method.
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Oudds Ratio Odds Ratio

Study or Subgroup  log[Odds Ratio] SE Weight NI, Random, 95% CI IV, Random, 95% Cl
5.3.1 Adjusted odds ratio

Mugteren 2012 00392 0.3952 16.5% 1.04 [0.48, 2.26]

Subtotal (95% CI) 16.5% 1.04 [0.48, 2.26] —-‘—

Heterogeneity: Mot applicahle
Test for overall effect =0 10{FP =092

5.3.2 Unadjusted odds ratio

Chang 2010 1.072 01812 22.4% 2922058 417] -
Haeltarrman 2007 0131 03233 1845% 1.14 [0.60, 2.15] "

Marcouy 1999 -01023 0.2087  21.7% 0.90 [0.60, 1.36] —

Spracklen 2016 -0.0406 0.2399 Z049% 0.96 [0.60, 1.54] 4"_-;_
Subtotal (95% CI) 83.5% 1.32 [0.70, 2.49]

Heterogeneity: Tau®= 0.36;, Chif= 23949, df= 3 (P = 0.0001); F=87%
Test far overall effect =086 (F = 0.29)

Total {95% CI) 100.0% 1.27 [0.74, 2.19] e —

Heterogeneity: Tau®= 0.31; Chi*= 24,30, df=4 (P = 0.0001); F=84%
Test for overall effect £ =086 (F = 0.29)
Testfor subgroup differences: Chif= 022, df =1 (P =064}, F=0%

0.2 0.5 2 5
Favours [Long working hr]  Favours [Standard hr]

Figure 16: Effects of worked >40h per week compared with worked <40h per week on odds of pre-eclampsia. Sensitivity analyses were
conducted with studies reported adjusted odds ratio for confounding and unadjusted odds ratio. Cl, confidence interval; df, degrees of freedom;

IV, inverse-variance method.
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Table 4. Summary of findings from meta-analyses describing the association of long working hours, shift work and preeclampsia.

Subgroup factor

Subgroups

OR (with 95% Cl)

Test for subgroup difference

X2

p Value

Long working hours
Cut-off value for long working hours

Study design

Rotating shift work

Study design

Fixed night shift
Study design

35 hours

40 hours
Overall
Retrospective
Prospective
Overall

Retrospective
Prospective
Overall

Retrospective
Prospective
Overall

0.90 (0.60 to 1.36)
1.39 (0.73 to 2.65)
1.27 (0.74 to 2.19)
0.96 (0.73 to 1.27)
1.85 (1.68 to 5.06)
1.27 (0.74 to 2.19)

1.30 (0.84 to 2.00)
2.27 (1.62 to 3.18)
1.75 (1.01 to 3.01)

1.00 (0.50 to 2.00)
1.11 (0.52 to 2.40)
1.05 (0.63 to 1.75)

1.25

1.50

3.95

0.04

0.26

0.22

0.05

0.84
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Odds Ratio Odds Ratio

Study or Subgroup  log[Odds Ratio] SE Weight IV, Random, 95% CI IV, Random, 95% CI
5.1.1 Adjusted odds ratio

Haelterman 2007 00953 02264 27.8% 1100071, 1.71] —
Irivin 19594 -0.1393 048781 4. 3% 0.87 [0.28, 2.70]

Mugteren 2012 00677 048274 A.1% 1.07 [0.38, 2.01]

Subtotal (95% CI) I7.2% 1.07 [0.73, 1.57] S

Heterogeneity: Taw?=0.00; Chi*=014, df =2 {(P=0493); F=0%
Test for overall effect £=033 (F=0.74)

5.1.2 Unadjusted odds ratio

Spracklen 2016 0.2739 02537 221% 1.32[0.80, 2.16] T
Wergeland 1897 0.5306 01872 40.7% 1.70[1.18, 2.45] ——
Subtotal (95% CI) 62.8% 1.55[1.16, 2.09] -

Heterogeneity: Tau®=0.00; Chi*= 066, df=1(P=042) F=0%
Test for overall effect £= 292 (P =0.003)

Total (95% CI) 100.0% 1.35[1.07, 1.71] <P

Heterogeneity; Taw?=0.00; Chif= 312, dfi= 4 (P=0.54) F= 0% I | ) I

Testf [l effect =262 {F=0.01 0.05 0.2 2 <0
eslioroverall & E':_' =252 T ! Favours [Lifting] Favours [Mo liftingl]

Test for subaroup differences: Chif= 231, df =1 {FP=013), F=56.7%

Figure 17: Effects of lifting 211 kilograms per time on the odds of pre-eclampsia. Sensitivity analyses were conducted with studies reported

adjusted odds ratio for confounders and unadjusted odds ratio. Cl, confidence interval; df, degrees of freedom; IV, inverse-variance method.
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Odds Ratio Odds Ratio

Studdy or Subgroup  log[Odids Ratio] SE Weight IV, Random, 95% CI I/, Random, 95% CI
£.3.1 Adjusted odds ratio

Haelterman 2007 1.0647 02792 18.2% 2.901[1.69, 4.97] —
[riwitn 1994 -0.0726 048016 12.0% 0.93[0.35, 2.49] =

Mugteren 2012 -0.1393 0.3624 156% 0.87 [0.43,1.77] —
Spracklen 2016 -0.6539 04585 13.2% 052 [0.21, 1.27] —
Wergeland 1997 -0.35867 01768 20.8% 0.70[0.49, 0.99] —

Subtotal (95% CI) 79.8% 0.99 [0.52, 1.91] ~alf—

Heterogeneity: Tau®=042; Chif=21.22 di= 4 {(F=00003) F= 81%
Test for overall effect: £=0.02 (P =0.9)

5.3.2 Unadjusted odids ratio

Marcoux 19949 -0.2729 02038 Z0.2% 0.76 [0.51,1.13] -
Subtotal (95% CI) 20.2% 0.76 [0.51, 1.13] -

Heterogeneity: Mot applicahle
Test for overall effect Z=1.34 (P=018)

Total (95% Cl) 100.0% 0.95 [0.58, 1.55] e
Heterogeneity: Tau®=0.27; Chi®= 2224, df= 5 (P =0.0005) F= T8%
Test for overall effect Z=0.21 (P=0.83)

Test for subgroup differences: Chif= 047, df=1 (P=0.49), F= 0%

0.0% 0.2 : 20
Favours [Standing] Favours [Mo standing]

Figure 18: Effects of prolonged standing on the odds of pre-eclampsia. Sensitivity analyses were conducted with studies reported adjusted odds

ratio for confounders and unadjusted odds ratio. Cl, confidence interval; df, degrees of freedom; IV, inverse-variance method.
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Odds Ratio

Study or Subgroup  log[Odds Ratio] SE Weight IV, Random, 95% CI

Odds

Ratio

IV, Random, 95% CI

5.7.1 Adjusted odds ratio

Haelterman 2007 0 02941
Mugteren 2012 -0.2614 0.3845
Subtotal (95% CI)

321.5% 1.00[0.56, 1.78]

22.9% 0.77 [0.36, 1.64]
55.4% 0.91[0.57, 1.44]

Heterogeneity: Tau®= 0.00; Chi®= 029, df=1 (F=0.89); F=0%

Test far overall effect: =041 (F=063)

5.7.2 Unadjusted odds ratio

Marcoux 19495 -0.6588 02171
Subtotal (95% CI)

Heterogeneity: Mot applicakle
Test for overall effect 7= 3.04 (F=0.002)

Total (95% CI)

44.5% 0.52 [0.34, 0.74]
44.6% 0.52 [0.34, 0.79]

100.0% 0.70 [0.46, 1.08]

Heterogeneity: Tau®™= 006, Chi*= 340, df =2 (P=0.18);, F= 41%

Testfar averall effect F=1.62F =010

Test for subgroup differences: Chif= 311, df=1 (F=0.08). F= 67 8%

.

—_—

-0

-

0.08

0.2
Favours [Walking]

5
Favours [Mo walking]

20

Figure 19: Effects of prolonged walking on the odds of pre-eclampsia. Sensitivity analyses were conducted with studies reported adjusted odds

ratio for confounders and unadjusted odds ratio. Cl, confidence interval; df, degrees of freedom; IV, inverse-variance method.
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Odds Ratio Odds Ratio

Study or Subgroup  log[Odds Ratio] SE Weight IV, Random, 95% CI IV, Random, 95% CI
5.8.1 Adjusted odds ratio

It 1594 -0.2877 063 252% 0.75[0.22, 2.58] =

Subtotal (95% CI) 25.2% 0.75[0.22, 2.58] e ——

Heterageneity: Mot applicahle
Test for overall effect: Z= 046 (P = 0.69)

5.8.2 Unadjusted odds ratio

Spinillo 1994 0.443 03591 74.8% 1.57 [0.F77, 3.16] ——
Subtotal (95% CI) 74.8% 1.57 [0.77, 3.16]

Heterogeneity: Mot applicable
Testfor overall effect: £=1.25(P = 0.21}

Total (95% CI) 100.0% 1.30 [0.69, 2.43] ~eni—
Heterogeneity: Tau®=0.01; Chi*=1.03,df=1 (P =031}, F= 3%
Testfor overall effect Z=0.82 (P =041}

Test for subgroup differences: Chif=1.03, df=1 (P=031", F=28%

0.0s 0.2 5 20
Favours [Heavy workload] Favours [Light workload]

Figure 20: Effects of heavy physically workload on the odds of pre-eclampsia. Sensitivity analyses were conducted with studies reported

adjusted odds ratio for confounders and unadjusted odds ratio. Cl, confidence interval; df, degrees of freedom; IV, inverse-variance method.

Odds Ratio Odds Ratio
Study or Subgroup  log[Odds Ratio] SE Weight IV, Random, 95% CI IV, Random, 95% CI
Haelterman 2007 01823 02678 349% 1.20[0.71, 2.03]
YWergeland 1997 05306 018¥F2 B51% 1.70[1.18, 2.449] -
Total (95% CI) 100.0% 1.51[1.09, 2.08] <&

Heterogeneity: Tauw®=0.01; ChiF=1.14, df=1 (P=029); F=12% l '

7o _ 0.01 0.1 1 10 100
Testfor averall effect: 2= 246 (P = 0.01) Favours [Bending] Favours [Mo bending]

Figure 21: Effects of prolonged bending on the odds of pre-eclampsia. Sensitivity analyses were conducted with studies reported adjusted odds

ratio for confounders and unadjusted odds ratio. Cl, confidence interval; df, degrees of freedom; IV, inverse-variance method.
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Table 5. Summary of findings from meta-analyses describing the association of work activities and pre-eclampsia.

Test for subgroup

difference

Subgroup factor Subgroups OR (with 95% Cl) X2
Lifting211kg per time
Study design Retrospective 1.37 (1.08 to 1.74)

Prospective 1.07 (0.38 to 3.01)

Overall 1.35(1.07 to 1.71) 0.20
Standing
Study design Retrospective 0.96 (0.54t0 1.72)

Prospective 0.87 (0.43t0 1.77)

Overall 0.95 (0.58 to 1.55) 0.05

Classification: Public
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Gestational hypertension

Odds Ratio Odds Ratio
Study or Subgroup  log[Odds Ratio] SE Weight IV, Random, 95% CI IV, Random, 95% CI
6.2.2 Unadjusted odds ratio
Chang 2010 01099 0145832 6.8% 1.12[0.83,1.581]
Murminen 1989 01823 00415 93.2% 1.20[1.11,1.30] i
Subtotal (95% CI) 100.0% 1.19 [1.10, 1.29]
Heterogeneity: Tau®=0.00; Chi*=0.21, df=1 (P= 069}, F=0%
Testfor overall effect: £=4.43 (P = 0.00001)
Total (95% CI) 100.0% 1.19[1.10, 1.29] i
Heterogeneity: Tau®=0.00; Chi*=0.21, df=1 {P = 0.65) P=0% IZII.?' n IEE 152 155

Testfor overall effect: £=4.43 (P = 0.00001)

i ) Favours [Rotating shift] Favours [Day shif]
Test far subagroup differences: Mot applicable

Figure 22: Effects of rotating shift work compared with day shift on odds of gestational hypertension. Sensitivity analyses were conducted with
studies reported adjusted odds ratio for confounding and unadjusted odds ratio. Cl, confidence interval; df, degrees of freedom; IV, inverse-

variance method.
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Odds Ratio Odds Ratio

Study or Subgroup  log[Odds Ratio] SE Weight IV, Random, 95% CI I, Random, 95% CI
6.1.1 Adjusted odds ratio

Haelterman 2007 0 0.3536 a.2% 1.00[0.40, 2.00] —
Mugteren 2012 -0.5276 0.4431 5.2% 0.59[0.24,1.41]

Subtotal (95% CI) 13.4% 0.81[0.47, 1.40] —engifi-—

Heterogeneity: Tau®=0.00; Chi*= 087, df=1 (F=02348); F=0%
Test for overall effect: £=0.74 (P = 0.46)

6.1.2 Unadjusted odds ratio

Chang 2010 0.2882 0.3664 T.6% 1.33[0.65, 2.74] D

Harmmer 2018 02234 01067 T79.0% 1.25[1.01,1.54] ‘.‘

Subtotal (95% CI) 86.6% 1.26 [1.03, 1.54] <

Heterogeneity: Tau®=0.00; Chi*=0.03, df =1 (F=087; F=0%

Test for overall effect: £ = 2.23 (P =0.03)

Total (95% CI) 100.0% 1.19 [0.97, 1.45] >

Heterogeneity: Taw®=0.00; Chi®= 3.06, df=3 (F=0.38); F=2% EIH sz I:I!E é é 1'III

Test for overall effect: £=1.68 (P = 0.08)

i ] Favours [Might shiff] Favours [Day shifi]
Test for subogroup differences: Chif= 217, di=1{FP=014), F=53.8%

Figure 23: Effects of fixed night shift compared with day shift on odds of gestational hypertension. Sensitivity analyses were conducted with
studies reported adjusted odds ratio for confounding and unadjusted odds ratio. Cl, confidence interval; df, degrees of freedom; IV, inverse-

variance method.
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Odds Ratio Odds Ratio

Study or Subgroup  log[Odds Ratio] SE Weight IV, Random, 95% CI IV, Random, 95% CI
6.3.1 Adjusted odds ratio

Mugteren 2012 -0.844 03837 12.2% 0.43[0.20,0.91]

Subtotal (95% CI) 12.2% 0.43[0.20, 0.91] —agfffiE-—

Heterogeneity: Mot applicable
Test for overall effect: £= 2.20 (P =0.03)

6.3.2 Unadjusted odds ratio

Chang 2010 01657 01344 283% 1.18[0.91,1.54] ™
Haelterman 2007 00583 03375 14.3% 1.06 [0.55, 2.04] T
Marcoux 15999 -0.185 01768 249% 0.82 [0.58,1.16] —E T
Spracklen 2016 04291 0237 203% 1.54 [0.97, 2.44] |
Subtotal (95% CI) a7.8% 1.11 [0.86, 1.43] L 2

Heterogeneity: Tauw®=0.03; Chi*=4 .97, df=3(F=017); F=40%
Test for overall effect: =078 (P =0.44)

Total (95% CI) 100.0% 0.99 [0.72, 1.371] <

_I?etn:;ugenem.rl:l T?ru t:-gflan;gshlp:jnniaﬁaﬁl df=4(P=003,F=62% 01 o 10 100
estioroverall 8 EE_' =0.05¢ T ) Favours [Long working hrl Favours [Standard hi

Test for subaroup differences: Chi*= 544, df=1(P=002, F=81 6%

Figure 24: Effects of worked >40h per week compared with worked <40h per week on odds of gestational hypertension. Sensitivity analyses
were conducted with studies reported adjusted odds ratio for confounding and unadjusted odds ratio. Cl, confidence interval; df, degrees of

freedom; IV, inverse-variance method.
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Table 6. Summary of findings from meta-analyses describing the association of long working hours, shift work and gestational hypertension.

Test for subgroup

difference
Subgroup factor Subgroups OR (with 95% Cl) X2 p
Value

Long working hours
Cut-off value for long working hours 35 hours 0.82 (0.58to 1.16)

40 hours 1.04 (0.69 to 1.57)

Overall 0.99 (0.742 t0 1.37) 0.74 0.39
Study design Retrospective 1.08 (0.72 to 1.63)

Prospective 0.76 (0.28 to 2.03)

Overall 0.99 (0.72 t0 1.37) 0.42 0.52
Rotating shift work
Study design Retrospective 1.20(1.11to 1.30)

Prospective 1.12 (0.83 to 1.51)

Overall 1.19(1.10 to 1.29) 0.21 0.65
Fixed night shift
Study design Retrospective 1.23 (1.00 to 1.50)

Prospective 0.92 (0.42 to 2.04)

Overall 1.19(0.97 to 1.45) 0.47 0.49
Study population General population 0.97 (0.63 to 1.50)

Specific 1.25(1.01 to 1.54)

occupations

Overall 1.19 (0.97 to 1.45) 1.03 0.31

Classification: Public
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Odds Ratio Odds Ratio
Study or Subgroup log[Odds Ratio] SE Weight IV, Random, 95% CI IV, Random, 95% CI
6.1.1 Adjusted odds ratio
Haelterman 2007 02624 03247 185% 1.30[0.69, 2.46] N e E—
Irvein 1994 01823 02821 21.2% 1.20[0.68, 2.13)] —
Mugteren 2012 -0.0834 0439 120% 0921039, 2.17] I —
Subtotal (95% CI) 51.6% 1.17 [0.80, 1.72] -
Heterogeneity, Tau®=0.00; Chi*=0.41, df=2(P=081) F=0%
Test for overall effect Z=0.82 (P =0.41)
6.1.2 Unadjusted odds ratio
Saurel-Cubizolles 1991 08568 02682 244% 2.351[1.42, 2.90] —
Spracklen 2016 00639 0.2627 24.0% 1.07 [0.64,1.78] 1
Subtotal (95% CI) 48.4% 1.59 [0.73, 3.45]

Heterogeneity: Tau®=0.29; Chi*=4 62, df=1 {(F=0.03); F=78%
Testfor overall effect: Z=117 (P=0.24

Total (95% CI) 100.0%
Heterogeneity: Tau®=0.05; Chi*=6.36, df=4 {(F=017); F=37%
Testfor overall effect: £=1.76 (F=0.03)

Testfor subgroup differences: Chit= 047, df=1(P=049), F=0%

1.35[0.97, 1.89]

o>

01

02 0% 2 & 10
Favours [Lifting] Favours [Ma lifting)

Figure 25: Effects of lifting 211 kilograms per time on the odds of gestational hypertension. Sensitivity analyses were conducted with studies

reported adjusted odds ratio for confounders and unadjusted odds ratio. Cl, confidence interval; df, degrees of freedom; IV, inverse-variance

method.
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Odds Ratio Odds Ratio

Study or Subgroup log[Odds Ratio] SE Weight IV, Random, 95% CI I, Random, 95% CI
6.5.1 Adjusted odds ratio

Haelterrman 2007 -0.3567 03536 16.4% 0.70[0.35, 1.40] —
Mugteren 2012 01484 031172 18.2% 116 [0.62, 2.16] — T
Spracklen 2016 0EB043 03732 155% 1.83[0.88, 3.80] T
Subtotal (95% CI) 50.2% 1.13 [0.67, 1.90] e

Heterogeneity: Tau®=0.09; Chi*= 351, df= 2 (P=017); F=43%
Test for averall effect £=0.46 (P =0.64)

6.5.2 Unadjusted odds ratio

Marcoux 19949 -0.0351 01728 26.9% 0.97 [0.69, 1.34]

Saurel-Cuhizolles 1991 07272 02368 229% 207 [1.30, 3.249] —
Subtotal (95% CI) 49.8% 1.39 [0.66, 2.93]

Heterogeneity: Tau®=0.29; Chi*=6.76, df=1 (F=0.009); F=85%
Test for overall effect: £=0.86 (F=0.39)

Total (95% CI) 100.0% 1.25 [0.84, 1.84] -

Heterogeneity: Tau®=0.12; Chi®= 1048, df=4 (P = 0.03); F= 62% I I I I

Testfl Il effect: Z=110{P = 0.27 0.0% 0.2 5 20
Bstioroverall e E':_' =1.10¢ T ) Favours [Standing] Favours [Mo standing)

Test for subgroup differences: Chi®=0.20, df=1 (P = 0.66Y, P = 0%

Figure 26: Effects of prolonged standing on the odds of gestational hypertension. Sensitivity analyses were conducted with studies reported

adjusted odds ratio for confounders and unadjusted odds ratio. Cl, confidence interval; df, degrees of freedom; IV, inverse-variance method.
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Odds Ratio Odds Ratio

Study or Subgroup  log[Odds Ratio] SE Weight IV, Random, 95% CI IV, Random, 95% CI
6.6.1 Adjusted odds ratio

Haelterman 2007 02624 03347 282% 1.30[0.67, 2.581] S L
Mugteren 2012 05539 03529 265% 1.74[0.87, 3.47] T
Subtotal (95% CI) 54.8% 1.49[0.93, 2.40] -

Heterogeneity: Tauw®=0.00; Chi*= 036, df=1 (F=0.448); F=0%
Test for overall effect: =165 (FP=0.10)

6.6.2 Unadjusted odds ratio

Marcoux 15999 -01935 0197 452% 0.82 [0.56,1.21] —i-
Subtotal (95% CI) 45.2% 0.82 [0.56, 1.21] iy

Heterogeneity: Mot applicable
Test for overall effect: £ =098 (P =033

Total (95% CI) 100.0% 1.14 [0.72, 1.81] -
Heterogeneity: Tauw®=0.08; Chi*= 397, df=2 (F=014); F=480%
Test for overall effect: Z=0.487 (P =0.57)

Test for subaroup differences: Chi*= 361, df=1 (P=006), F=72.3%

0.05 0.2 5 20
Favours [Walking] Favours [Mo walking]

Figure 27: Effects of prolonged walking on the odds of gestational hypertension. Sensitivity analyses were conducted with studies reported

adjusted odds ratio for confounders and unadjusted odds ratio. Cl, confidence interval; df, degrees of freedom; IV, inverse-variance method.
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Odds Ratio Odds Ratio

Study or Subgroup log[Odds Ratio] SE Weight IV, Random, 95% CI IV, Random, 95% CI

6.4.1 Adjusted odds ratio

Ihmif 1994 01823 02032 43.8% 1.20[0.66, 217] —i—

Saurel-Cubizolles 1991 11939 02606 A1.2% 3.301[1.498, 5.80] —l—

Subtotal (95% CI) 100.0% 2.01[0.75, 5.43] —I*—-

Heterageneity, Tau?= 0.42; Chi®= B.40, df=1 (P = 0.01}: F= 84%

Testfor overall effect Z=1.38(F=017)

Total (95% CI) 100.0% 2.01[0.75, 5.43] —I*—-

Heterogeneity; Tau®= 0.43; Chi®= 6.40, df=1 (P = 0.01); F= 84% t | | f
Testfor overall effect Z=1.38(F=017) 0.05 0.2 5 20

i : Favours [heavy workload] Favours [light workload)
Testfor subgroup differences: Mot applicable

Figure 28: Effects of heavy physically workload on the odds of gestational hypertension. Sensitivity analyses were conducted with studies

reported adjusted odds ratio for confounders and unadjusted odds ratio. Cl, confidence interval; df, degrees of freedom; IV, inverse-variance

method.
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Table 7. Summary of findings from meta-analyses describing the association of work activities and gestational hypertension.

Test for subgroup

difference

Subgroup factor Subgroups OR (with 95% Cl) X2
Lifting211kg per time
Study design Retrospective 1.42 (0.98 to 2.07)

Prospective 0.92 (0.39t0 2.17)

Overall 1.35(0.97 to 1.89) 0.83
Study population General population 1.11 (0.77 to 1.59)

Specific occupations 1.70(0.88 to 3.30)

Overall 1.35(0.97 to 1.89) 1.26
Standing
Study design Retrospective 1.31(0.90to0 1.92)

Prospective 1.16 (0.62 to 2.16)

Overall 1.29(0.93 to 1.77) 0.11
Study population General population 1.05(0.77 to 1.43)

Specific occupations 1.77 (1.27 to 2.48)

Overall 1.29(0.93 to 1.77) 5.69
Walking
Study design Retrospective 0.96 (0.63 to 1.45)

Prospective 1.74 (0.87 to 3.47)

Overall 1.14 (0.72 to 1.81) 2.12
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Small-for-gestational-age

Odds Ratio Odds Ratio
Study or Subgroup  log[Odds Ratio] SE Weight IV, Random, 95% CI IV, Random, 95% CI
3.1.1 Adjusted odds ratio
Croteau 2006 02624 01354 335% 1.300[01.00,1.70] —
Forier 1995 -00202 01344 34.0% 0.98[0.75,1.28] ——
Hanke 19949 0 072581 1.2% 1.00([0.24,4.14]
Hiedhammer 2009 02776 04935 25% 1.32[0.A0, 3.47]
Subtotal (95% CI) 71.2% 1.13 [0.94, 1.36] »

Heterogeneity: Tauw®=0.00; Chi*= 232, df=3(F=04513; F=0%
Test for overall effect: =133 (FP=0.1&)

3.1.2 Unadjusted odds ratio

Arafa 2007 06738 04279 4% 1.96 [0.85, 4.54] T
Bodin 19949 01343 01901 17.0% 1.14[0.79, 1.66] -1
murminen 1989 04022 027 a.4% 1.50[0.88, 2.54] T
Subtotal (95% CI) 28.8% 1.32 [0.99, 1.75] @
Heterogeneity: Tauw®=0.00; Chi*=1.64, df=2 (F=0443 F=0%

Test for overall effect: £=1.89 (P = 0.0&)

Total (95% CI) 100.0% 1.18 [1.01, 1.38] &

01 02 05 2 EL
Favours [Rotating shift] Favours [Day shif]

Heterogeneity: Tauw®=0.00; Chi*=4.73, df =6 (F=048); F=0%
Test for overall effect: Z= 214 (P=0.03)
Test for subgroup differences: Chif= 077, df=1 {P=0.233), F= 0%

Figure 29: Effects of rotating shift work compared with day shift on odds of having a small-for-gestational-age baby. Sensitivity analyses were
conducted with studies reported adjusted odds ratio for confounding and unadjusted odds ratio. Cl, confidence interval; df, degrees of freedom;
IV, inverse-variance method.
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Odds Ratio Odds Ratio

Study or Subgroup  log[Odds Ratio] SE Weight I, Random, 95% CI IV, Random, 95% Cl
3.11.1 include night shift

Hirdhammer 2009 02776 04934 28% 1.32 [0.50, 3.47]

Subtotal (95% CI) 2.5% 1.32 [0.50, 3.47] ——eREiEa——

Heterogeneity: Mot applicahle
Test far overall effect =056 {F =057}

3.11.2 no mention

Arafa 2007 06738 04273 34% 1.96 [0.85, 4.54]

Bodin 1959 0.1343 071801 17.0% 1.14 [0.78, 1.66] -
Croteau 2006 0.2624 01394 33.59% 1.30[1.00,1.70] -
Fortier 19495 -0.0202 01344 34.0% 0.98[0.75,1.28] ——
Hanke 1959 0 07251 1.2% 1.00[0.24, 4.14]

Murminen 19549 0.4022 0.27  8.4% 1.50[0.88, 2.54] T
Subtotal (95% CI) 97.5% 1.18[1.01, 1.38] &5

Heterogeneity: Tau®=0.00; Chi*= 468 df=9(F=046);, F=0%
Test far overall effect £ = 2.07 (P =0.04)

Total (95% CI) 100.0% 1.18 [1.01, 1.38] &
Heterogeneity: Tau®= 0.00; Chif=4.73, df =6 (F=0.98); F=0%
Test for overall effect F=214(F=003

Test far subgroup diferences: Chit= 005 df=1 {F=083, F=0%

01 0.2 0.5 2 5 10
Favours [Fotating shiff] Favours [Day shifi]

Figure 30: Effects of rotating shift work compared with day shift on odds of having a small-for-gestational-age baby. Subgroup analyses were
conducted with studies included night shift as part of rotating shift work and studies did not provide the information. Cl, confidence interval; df,
degrees of freedom; IV, inverse-variance method.
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Odds Ratio Odds Ratio

Study or Subgroup  log[Odds Ratio] SE Weight IV, Random, 95% CI I, Random, 95% Cl
3.2.1 Adjusted odds ratio

BEodin 1994 -0.2231 0.3837 a.9% 0.80[0.38,1.70] —
Bonzini 2009 -0.0834 04118 7.8% 0.92[0.41, 2.06]

Croteau 2006 01823 01923 355% 1.20([0.82,1.749] —T
Fortier 19495 -00202 02264 256% 0.98 [0.63,1.53] —
Fompeii 2004 02624 02581 197% 1.30[0.78, 2.16] N
Shijder 2012 -0.3147  0.7349 2.4% 0730017, 3.11]

Subtotal (95% CI) 100.0% 1.08 [0.86, 1.35] D

Heterogeneity: Tau®=0.00; Chi*=2.04, df=5(F=084; F=0%
Test for overall effect: £ = 0.68 (P =0.50)

Total (95% CI) 100.0% 1.08 [0.86, 1.35] D

_I?etn:;ugenem.rl:l T?ru t:-gi]g;é:ahlpz—zﬁnﬁdd dfi=5(FP=034)F=0% 01 0= o' 1 : T
estioroverall 8 EE_' =068 (F=0 :' Favours [Might shiff] Favours [Day shifi]

Testfor subgroup differences: Mot applicable

Figure 31: Effects of fixed night shift compared with day shift on odds of having a small-for-gestational-age baby. Sensitivity analyses were
conducted with studies reported adjusted odds ratio for confounding and unadjusted odds ratio. Cl, confidence interval; df, degrees of freedom;
IV, inverse-variance method.
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Odds Ratio Odds Ratio

Study or Subgroup log[Odds Ratio] SE Weight IV, Random, 95% CI IV, Random, 95% CI
3.3.1 Adjusted odds ratio

BEodin 1994 0.0953 0.25% B.2% 1.10 [0.67, 1.81] T
Bonzini 2009 02546 0.3328 43% 1.28 [0.67, 2.48] T
Hiedhammer 20049 0.3507 0.4593 2.58% 1.42 [0.58, 3.44] I
Shijder 2012 0.2546 0.23649 B.9% 1.28 [0.81, 2.09] T
Tuntiseranee 19498 252487 0(.5562 1.8% 12.4801[4.20,37.148]

Subtotal (95% CI) 21.7% 1.76 [0.96, 3.21] .

Heterogeneity: Tau®=0.34; Chi*=16.94, df= 4 (P = 0.002); F=76%
Test for overall effect: £=1.84 (P =0.07)

3.3.2 Unadjusted odds ratio

Eell 2008 -0.0129 0471 49.7% 0.949[0.71,1.38] -
Ceron-Mireles 1996 0.2927 01312 11.9% 1.34[1.04,1.73] a
Croteau 2006 -0.0331 00733 151% 097 [0.83,1.13] -
Fortier 1595 01065 01201 12.6% 1.11 [0.88, 1.41] T
Henriksen 1994 01005 01542 10.6% 1.11 [0.82,1.50] T
Lee 2016 00644 0117 12.8% 1.07 [0.85,1.34] T
Fornpeii 2005 0 0.2803 545% 1.00[0.58,1.73] 1
Subtotal (95% CI) 78.3% 1.06 [0.97, 1.17]

Heterogeneity: Tau®=0.00; Chi*= 4497, df =6 (F=0448); F=0%
Test for overall effect: =130 (P =0.15)

Total (95% CI) 100.0% 1.16 [1.00, 1.36] | 4

Heterogeneity: Tau®=0.04; Chi®= 25.96, df=11 (P =0.008); F=57% | i j

Testf Il effect: £=1.90 (F = 0.06 0.01 0.1 10 100
estioroverall 8 EE_' =1.40¢ T ) Favours [long warking hr] Favours [Standard hrl]

Test for subaroup differences: Chi*= 2 62, df=1{(P=0113, F=61.8%

Figure 32: Effects of worked >40 h per week compared with worked <40h per week on odds of having a small-for-gestational-age baby.
Sensitivity analyses were conducted with studies reported adjusted odds ratio for confounding and unadjusted odds ratio. Cl, confidence
interval; df, degrees of freedom; IV, inverse-variance method.
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Table 8. Summary of findings from meta-analyses describing the association of long working hours, shift work and SGA.

Test for Sensitivity difference

Subgroup factor Subgroups OR (with 95% Cl) X2 p Value
Long working hours
Cut-off value for long working hours 35 hours 1.10(0.85t0 1.43)

40 hours 1.27 (1.00 to 1.60)

Overall 1.21(1.01to 1.46) 0.60 0.44
Study design Retrospective 1.21 (1.06 to 1.39)

Prospective 1.42 (0.96 to 2.10)

Overall 1.25(1.06t0 1.48) 0.53 0.47
Study population General study population 1.24 (1.03 to 1.49)

Specific study population 1.10(0.67 to 1.81)

Overall 1.22(1.03to 1.45) 0.19 0.66
Rotating shift work
Study design Retrospective 1.30(1.07 to 1.58)

Prospective 1.00 (0.78 to 1.29)

Overall 1.18 (1.01 to 1.38) 2.61 0.11
Study population General study population 1.19(1.01to 1.41)

Specific occupations 1.14 (0.79 to 1.66)

Overall 1.18(1.01t0 1.38) 0.04 0.85
Fixed night shift
Study design Retrospective 1.11 (0.79 to 1.55)

Prospective 1.06 (0.78 to 1.43)

Overall 1.08 (0.86to 1.35) 0.03 0.85
Study population General study population 1.11(0.88 to 1.41)

Specific occupations 0.80(0.38 t0 1.70)

Overall 1.08 (0.86to 1.35) 0.67 0.41
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Odds Ratio Odds Ratio

Study or Subgroup  log[Odds Ratio] SE Weight IV, Random, 95% CI I, Random, 95% CI
3.1.6 Adjusted odds ratio

Banzini 2009 00533 04432 1.48% 1.06 [0.44, 2.58] S
Fortier 1995 00296 01924 a.0% 1.03[0.71,1.40] -

Juhl 2014 01133 00747 523.0% 112 (097, 1.30] .
Faormpeii 2004 01823 03314 2T% 120 [0.63, 2.30] I
Snijder 2012 061482 04954 12% 1.85[0.70, 4.88] ]
Subtotal (95% CI) 66.4% 1.12 [0.98, 1.28] 2

Heterogeneity: TawF=0.00; Chif=127, df =4 (F=087);, F=0%
Test for overall effect £ =1.71 (F = 0.08)

3.1.7 Unadjusted odds ratio

Croteaw 2006 01823 01303 174% 1.20[0.93,1.55] ™
Henriksen 19494 -0.02F79 01378 156% 0497 [0.74,1.27] B
Tuntiseranee 19493 -0.6932 0.7228 0.6% 050012, 2.06]

Subtotal (95% CI) 33.6% 1.07 [0.86, 1.32] L

Heterogeneity: TauF=0.01; ChiF=236, df =2 (F=031); F=158%
Test for overall effect £ =089 (F =0.95)

Total (95% CI) 100.0% 1.10 [0.99, 1.23] "
Heterogeneity: Taw*=0.00; Chif=3.78, df =7 (F=080%; F=0%
Test for overall effect £ =1.82 (F=0.07)

Testfor subgroup differences: Chi*= 0145, df=1 {F=070), F=0%

0.05 0.2 5 20
Favours [Lifting] Favours [Mo lifting]

Figure 33: Effects of lifting 211 kilograms per time on the odds of small for gestational age (SGA). Sensitivity analyses were conducted with
studies reported adjusted odds ratio for confounders and unadjusted odds ratio. Cl, confidence interval; df, degrees of freedom; IV, inverse-
variance method.
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Odids Ratio Odds Ratio

Study or Subgroup  log[Odds Ratio] SE Weight IV, Random, 95% CI IV, Random, 95% CI
3.3.3 Unadjusted odds ratio

Henriksen 19494 -01596 0.2486 T.9% 0.85[0.42,1.39] 1
Juhl 2014 01133 00747 87 E6E% 1.12[0.497,1.30]

Fompeii 2004 01823 03315 45% 1.20[0.63, 2.30]

Subtotal (95% CI) 100.0% 1.10 [0.96, 1.26]

Heterogeneity: Tau®=0.00; Chi*=1.18, df=2 (F=0.448); F=0%
Test for overall effect: =136 (FP=0.1&)

Total (95% CI) 100.0% 1.10 [0.96, 1.26] ’

_I?etn:;ugenem.rl:l T?ru t:-gijﬁlig?ahlpz—1|j118é df=2 (P=045%)F=0% EIH III!E IZI!E ﬁ é 1'EI
estioroverall & EE_' =1.36 (F =0. :' Favours [Lifting] Favours [Mo lifting)

Test for subaroup differences: Mot apnlicable

Figure 34: Effects of lifting 2100 kilograms per day on the odds of small for gestational age (SGA). Sensitivity analyses were conducted with
studies reported adjusted odds ratio for confounders and unadjusted odds ratio. Cl, confidence interval; df, degrees of freedom; IV, inverse-
variance method.
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Odids Ratio Odds Ratio

Study or Subgroup log[Odds Ratio] SE Weight N, Random, 95% CI IV, Random, 95% CI
3.4.1 Adjusted odds ratio

Baonzini 20049 -0.14508 0.3294 3.5% 086 [0.49, 1.64] T
Ceron-hireles 1996 022365 014878 10.7% 1.401([1.03,1.91] —
Croteau 2006 01823 01468 11.58% 1.20[0.90, 1.60] T
Fartier 194945 03507 01653 10.2% 1.42[1.03, 1.96] —
Launer 19490 01806 0083 16.4% 1.21[1.02,1.44] el
Furminen T 19349 03365 0.2394 f.4% 1.40[0.83, 2.24] T
Fampeii 2005 0 02109 7.6% 1.00[0.66, 1.51] —
Snijder 201 2 -0.05813 02127 T.5% D95 [0.63,1.44] .
Tuntiseranees 19598 06931 05212 1.8% 200[0.72, 5.599] ]
Yrijkotte 20049 0 01428 11.8% 1.00[0.76, 1.32] I
Subtotal (95% CI) 87.9% 1.19[1.08, 1.32] L ]

Heterageneity: Tau®=0.00; Chi*=7.96, df= 9 (F=0.54); *= 0%
Testfor overall effect: £= 3.37 (P = 0.0008)

3.4.2 Unadjusted odds ratio

Arafa 2007 -1.7396 0.6291 1.2% 0.18 [0.0%, 0.60]

Hanke 1994 -011ES 0.3103 0 4.3% 0.89 [0.48, 1.64] T
Henriksen 1994 0.5247 02368  6.5% 1.69[1.06, 2.649] —
Subtotal (95% CI) 12.1% 0.75 [0.28, 2.03] -~ B

Heterogeneity: TawF=061; Chif=12.24, df= 2 (P=0.002}; F=84%
Testfor overall effect: £=0.56 (P = 0.58)

Total (95% CI) 100.0% 1.17 [1.01, 1.35] | 4
Heterogeneity: TauF=002; Chif= 2027, df=12 (P =006}, F=41%
Testfor overall effect £= 2148 (P =0.03)

Testfor subaroup differences: Chif= 081, df=1 (P =037 F= 0%

0.05 0.2 5 20
Favours [Standing] Favours [Mo standing)

Figure 35: Effects of prolonged standing on the odds of small for gestational age (SGA). Sensitivity analyses were conducted with studies
reported adjusted odds ratio for confounders and unadjusted odds ratio. Cl, confidence interval; df, degrees of freedom; IV, inverse-variance
method.
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Odds Ratio Ondds Ratio

Study or Subgroup  log[Odds Ratio] SE Weight IV, Fixed, 95% Cl IV, Fixed, 95% CI
3.6.1 Adjusted odds ratio

Launer 1990 02469 00912 aF1% 1.2301.07,1.83] . B
Shijder 2012 01989 02225 HE% 1.22[0.79 1.84] T
Tuntiseranee 1998 -0.10584 07443 0.9% 080021, 3.87]

Wrijkotte 2009 0 01428 233% 1.00[076 1.32] ——
Subtotal (95% CI) 90.8% 1.19[1.03, 1.37] Q

Heterogeneity: Chi*= 228, df= 3 (P=05%; F=0%
Test for overall effect: £= 2.42 (P = 0.02)

3.6.2 Unadjusted odds ratio

Henriksen 1994 03462 0227 92% 1.41[091, 2.21] T
Subtotal (95% CI) 9.2% 1.41[0.91, 2.21] -

Heterogeneity: Mot applicable
Test for overall effect £=1.93{(F=0.13)

Total (95% CI) 100.0% 1.21[1.06, 1.39] L 3
_ll—_|et|$;|:|gen9|tg.rl:l C;I T;EEIZ g?;f;ﬂg.ﬁﬁ%; [F=0% IIIT1 sz III!E ﬁ é 1'III
estfor overall effect Z=2.77 (F = 0. ! Favours Walking] Favours [Mo walking]

Test for subgroup differences: Chif= 052, df =1 {P=0.47), F=0%

Figure 36: Effects of prolonged walking on the odds of small for gestational age (SGA). Sensitivity analyses were conducted with studies
reported adjusted odds ratio for confounders and unadjusted odds ratio. Cl, confidence interval; df, degrees of freedom; IV, inverse-variance

method.
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Ouds Ratio Odds Ratio

Study or Subgroup  log[Odds Ratio] SE Weight IV, Random, 95% CI I, Random, 95% CI
3.5.1 Adjusted odds ratio

Fartier 1994 -0.1393 02248 1T72% 0.87 [0.56, 1.35] —
Henriksen 1994 01823 03428 103% 1.20[0.61, 2.35] S R

Lee 2016 03078 01477 240% 1.361[1.02,1.82] —
Hiedharmmer 2009 0.3646 05065 a.6% 1.44 [0.53, 3.89]

Murminen 19389 0.8vaa 03224 11.2% 2.401[1.28, 4.51] —
Tuntizeranee 13458 -0.3567 07073 1% Q70017 2.80)

Wrijkotte 2004 01823 01622 226% 1.20[0.87, 1.65] T
Subtotal (95% CI) 94.1% 1.26 [1.01, 1.56] s

Heterogeneity: Tau®=0.02; Chi*=7.85, df =6 (P =0.29); F= 24%
Test for averall effect £ = 2.05 (F = 0.04)

3.5.2 Unadjusted odds ratio
Hanke 19494 1.2556 04936 5.9% 281 [1.33, 8.24]
Subtotal (95% CI) 5.9% 3.51[1.33,9.24] ——en i ——

Heterogeneity: Mot applicable
Test for overall effect £= 2.94 (F=0.01)

Total (95% CI) 100.0% 1.34 [1.03, 1.73] <
Heterogeneity: TawF=0.059;, Chi*=12.06, df =7 (P=010); F= 42%
Test for averall effect £ =221 (F=0.03)

Testfor subdgroup differences: Chit=4.13, df=1 (P=0.04), F=75.8%

0.05 0.2 5 20
Favours [Heavy workload] Favours [Light workload)

Figure 37: Effects of a heavy physical workload on the odds of small for gestational age (SGA). Sensitivity analyses were conducted with studies
reported adjusted odds ratio for confounders and unadjusted odds ratio. Cl, confidence interval; df, degrees of freedom; IV, inverse-variance
method.
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Table 9. Summary of findings from meta-analyses describing the association of work activities and small-for-gestational age.

Test for subgroup

difference

Subgroup factor Subgroups OR (with 95% Cl) X2
Lifting211kg per time
Study design Retrospective 1.20(0.93 to 1.55)

Prospective 1.09 (0.96 to 1.22)

Overall 1.10(0.99 to 1.23) 0.49
Standing
Study design Retrospective 0.96 (0.56 to 1.65)

Prospective 1.18 (1.05 to 1.35)

Overall 1.17 (1.01 to 1.35) 0.52
Total physical workload
Study design Retrospective 1.98 (1.14 to 3.46)

Prospective 1.09 (0.87 to 1.38)

Overall 1.34(1.03to0 1.73) 3.75

Classification: Public

47



Low-birth-weight

Odds Ratio Oudds Ratio
Study or Subgroup  log[Odids Ratio] SE Weight IV, Random, 95% CI IV, Random, 95% CI
2.3.1 Adjusted odds ratio
Miedhammer 20049 -0.0834 06451 16.2% 082 [0.26, 3.26] =
¥ 1994 07419 03356 46.7% 210[1.09, 4.08] ——
Subtotal (95% CI) 62.9% 1.67 [0.81, 3.45] —etl
Heterogeneity: Tau®= 008, Chi*=1.29, df=1 (P =026), F=22%
Test for overall effect £=139 (P =016}
2.3.2 Unadjusted odds ratio
Baodin 1944 0.0201 03932 371% 1.02[0.47, 2.21] _‘_
Subtotal (95% CI) 37.1% 1.02 [0.47, 2.21]
Heterogeneity: Mot applicahble
Test for overall effect: £ = 0.05 (P = 0.9E6)
Total (95% CI) 100.0% 1.41[0.82, 2.41] —~eiR-—
Heterageneity: Tau®= 0.05; Chi*= 2.61, df= 2 (P = 0.28) F= 20% IZIH IZI?E IZI?E é é 1=IZI

Test for overall effect £=1.24 (P =0.21)

) ] Favours [Rotating shifts] Favours [Day shifi]
Testfor subgroup differences; Chif= 0.84, df=1 (P = 0.36), F= 0%

Figure 38: Effects of rotating shift work compared with day shift on odds of having a low-birth-weight baby. Sensitivity analyses were conducted

with studies reported adjusted odds ratio for confounding and unadjusted odds ratio. Cl, confidence interval; df, degrees of freedom; IV,
inverse-variance method.
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Odds Ratio Odds Ratio
Study or Subgroup  log[Odds Ratio] SE Weight IV, Random, 95% Cl I, Random, 95% CI
2.11.1 include night shift
Miedhamimer 20049 -0.0834 06451 16.2% 0592 [0.26, 3.26] =
X 1894 07419 03356 467% 2.101[01.09, 4.048] —a—
Subtotal (95% CI) 62.9% 1.67 [0.81, 3.45] —atii -
Heterogeneity: TauF=0.08; Chif=129 df=1 (P=026); F=22%
Testfar overall effect Z=139F =016
2.11.2 no mention
Bodin 19949 00201 03932 371% 1.02[0.47, 2.21] _‘_
Subtotal (95% Cl) 37 1% 1.02 [0.47, 2.21]
Heterogeneity: Mot applicahle
Test for overall effect: £=0.05 (P = 0.96)
Total (95% CI) 100.0% 1.41[0.82, 2.41] —nl-—
Heterogeneity: Tau?= 0.05; Chi*= 2,81, df=2 (P = 0.28); IF= 20% III?'I D?E I:I?E é é 1=I:I

Testfor overall effect: =124 (P =0.21}
Testfor subgroup differences; Chif=0.84, df=1 (P =036, F= 0%

Favours [Rotating shifts] Favours [Day shifi]

Figure 39: Effects of rotating shift work compared with day shift on odds of having a low-birth-weight baby. Subgroup analyses were conducted

with studies included night shift as part of rotating shift work and studies did not provide the information. Cl, confidence interval; df, degrees of

freedom; IV, inverse-variance method.

49

Classification: Public



Odds Ratio

Study or Subgroup log[Odds Ratio]

SE Weight IV, Random, 95% CI

Odds Ratio
I, Random, 95% CI

2.1.1 Adjusted odds ratio

Bodin 19949 06419 0457383 32.3%
Snijder 2012 0207 07354 19.0%
Subtotal (95% CI) 51.3%

Heterogeneity: Tau®=0.00; Chi*=0.21, df=1 (F= 0645}, F=0%
Test for overall effect: £=1.05 (P =0.30)

2.1.2 Unadjusted odds ratio

Saurel-Cubizolles 1987 02483 04713 487%
Subtotal (95% CI) 48.7%
Heterogeneity: Mot applicable

Test for overall effect: £=0.93 (P = 0.60)

Total (95% CI) 100.0%

Heterogeneity: Tau®=0.00; Chi*=0.33, df =2 (F=0845); F=0%
Test for overall effect: =112 (P =0.26)
Test for subgroup differences: Chif= 013, df=1{F=072, F= 0%

1.90 [0.61,5.91]

1.23[0.28, 5.41]
1.62 [0.66, 3.98]

1.28[0.41,3.23]
1.28 [0.51, 3.23]

1.44 [0.76, 2.75]

—ogil -

—eopliffiine-—

0.05

0.2
Favours [Might shifi]

5 20
Favours [Mo night shifi]

Figure 40: Effects of fixed night shift compared with day shift on odds of having a low-birth-weight baby. Sensitivity analyses were conducted

with studies reported adjusted odds ratio for confounding and unadjusted odds ratio. Cl, confidence interval; df, degrees of freedom; 1V,

inverse-variance method.
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Odis Ratio Odds Ratio

Study or Subgroup log[Odds Ratio] SE Weight IV, Random, 95% CI IV, Random, 95% CI
2.2.1 Adjusted odds ratio

Bodin 1999 040585 03796 11.4% 1.480[0.71, 3.16] *
Hiedhammer 2009 04878 05963 4 % 1.80[0.46, 5.79]

Snijder 2012 01823 03048 17.7% 1.20 [0.BB, 2.18] e
Subtotal (95% CI) 33.7% 1.37 [0.89, 2.11] -*-—

Heterogeneity: Tau®*=0.00; Chi*= 046, df= 2 (P =080, F=0%
Testfor overall effect: Z=142(F=016)

2.2.2 Unadjusted odds ratio

Feoples-Sheps 1991 0.244 03182 162% 1.28 [0.68, 2.38] -
Saurel-Cuhizolles 1987 -0.0351 03564 129% 0.87 [0.48, 1.94] s
Tuntizeranes 1993 04797 02106 371% 179118, 2.70] — i
Subtotal (95% CI) 66.3% 1.42 [1.00, 2.02] .

Heterogeneity: Tau®= 002 Chi*= 244, df=2(P=030) F=18%
Test for overall effect: £=1.83 (F=0.09)

Total (95% CI) 100.0% 1.43[1.11, 1.84] S -

01 02 0.5 2 5 10
Favours [Long working hr] Favours [Standard hr)

Heterogeneity: Tau®=0.00; Chi*= 295, df =48 {(P=071);, F=0%
Testfor overall effect: 2= 2.77 (P = 0.006)
Test for subgroup differences: Chir=0.02, df=1{FP=0.89, F=0%

Figure 41: Effects of worked >40 h per week compared with worked <40h per week on odds of having a low-birth-weight baby. Sensitivity
analyses were conducted with studies reported adjusted odds ratio for confounding and unadjusted odds ratio. Cl, confidence interval; df,
degrees of freedom; IV, inverse-variance method.
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Table 10. Summary of findings from meta-analyses describing the association of long working hours, shift work and LBW.

Test for subgroup difference

Subgroup factor Subgroups OR (with 95% Cl) X2 p Value
Long working hours
Cut-off value for long working hours 35 hours 1.50(0.71 to 3.16)

40 hours 1.29 (0.86 to 1.94)

Overall 1.34(0.94 to 1.91) 0.12 0.73
Study design Retrospective 1.27 (0.87 to 1.85)

Prospective 1.56 (1.07 to 2.25)

Overall 1.43(1.11to0 1.84) 0.57 0.45
Study population General population 1.42 (1.09 to 1.85)

Specific occupations 1.50(0.71 to 3.16)

Overall 1.43 (1.11to 1.84) 0.02 0.89
Rotating shift work
Study design Retrospective 1.51 (0.74 to 3.05)

Prospective 0.92 (0.26 to 3.26)

Overall 1.41 (0.82 to 2.41) 0.45 0.50
Study population General population 0.92 (0.26 to 3.26)

Specific occupations 1.51 (0.74 to 3.05)

Overall 1.41 (0.82 to 2.41) 0.45 0.50
Fixed night shift
Study design Retrospective 1.50(0.73 to 3.07)

Prospective 1.23 (0.28 to 5.41)

Overall 1.44 (0.76 to 2.75) 0.06 0.81
Study population General population 1.27 (0.58 t0 2.77)

Specific occupations 1.90 (0.61to 5.91)

Overall 1.44 (0.76 to 2.75) 0.33 0.56

52

Classification: Public



Oidds Ratio Oids Ratio

Study or Subgroup log[Odds Ratio] SE Weight N, Random, 95% CI IV, Random, 95% CI
2.1.1 Adjusted odds ratio

Snijder 2012 0077 02187 2089% 1.08 [0.70, 1.66] B el
Wergeland 1998 neras 0311 17.9% 2.401[1.30, 4.4%] —
Subtotal (95% CI) 38.8% 1.56 [0.72, 3.41] —i——

Heterageneity: Tau®= 025 Chi*=4.41, df=1{(F=0.043; F=77%
Test for overall effect: Z=112 (P =028

2.1.2 Unadjusted odds ratio

Ahlborg 1990 1.0531 01526 22.8% 287 [2.13,35.87] -
Saurel-Cubizolles 1987 0.298 02548 19.7% 1.35[0.82,2.27] T
Tuntizeranee 1993 -0.0619 02853 18.7% 0.94 [0.54,1.64] _J_._
Subtotal (95% CI) 61.2% 1.58 [0.78, 3.20]

Heterogeneity: Tau®=0.33; Chi*= 1487, df= 2 (P =0.0008); F=87%
Test far overall effect: £=1.28F =020

Total {(95% CI) 100.0% 1.58 [0.98, 2.57] i

Heterogeneity: Tau®= 0.24; Chi®= 22.09, df=4 (P = 0.0002); F=82%
Test for overall effect: £=1.87 (P = 0.08)
Test far subgroup differences: Chi*=0.00, df=1 {(F=0.98), F=0%

[

0.05 0.2 5 2
Favours [Lifting] Favours [Mo lifting]

Figure 42: Effects of lifting 211 kilograms per time on the odds of low birth weight (LBW). Sensitivity analyses were conducted with studies
reported adjusted odds ratio for confounders and unadjusted odds ratio. Cl, confidence interval; df, degrees of freedom; IV, inverse-variance
method.
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Odds Ratio Odds Ratio

Study or Subgroup log[Odds Ratio] SE Weight N, Random, 95% CI IV, Random, 95% CI
2.1.1 Adjusted odds ratio

Snijder 2012 0077 02187 20.9% 1.08 [0.70, 1.66] -
Wiergeland 1998 08v¥aa 0311 17.49% 2407[1.30, 4.47] —
Subtotal (95% CI) 38.8% 1.56 [0.72, 3.41] —i—

Heterogeneity: TauF=0.25; Chi*=4.41 di=1 (F=0.04), F=77%
Test for overall effect =112 (F=0.26)

2.1.2 Unadjusted odds ratio

Ahlborg 1930 1.0531 01526 22.8% 287 [213,3.87] —
Saurel-Cuhbizolles 1987 02898 02549 19.7% 1.35[0.82, 2.22] T
Tuntiseranee 13933 -0.0619 02853 187% 0.94 [0.54, 1.64] _J_*
Subtotal (95% CI) 61.2% 1.58 [0.78, 3.20]

Heterogeneity: Tau®= 0.33; Chi®= 1497, df= 2 (P = 0.0006); F=87%
Testfor overall effect £=1.28 (F = 0.20)

Total (95% CI) 100.0% 1.58 [0.98, 2.57] -
Heterogeneity: Tauw®=0.24; Chi®= 2208, df= 4 (P = 0.0002), = 232%
Test for averall effect: £=1.87 (F = 0.06)

Testfor subdgroup differences: Chi®=0.00, df=1 (P=04893, F=0%

0.05 0.2 : 20
Favours [Lifting] Favours [Mo lifting)

Figure 43: Effects of lifting 2100 kilograms per day on the odds of low birth weight (LBW). Sensitivity analyses were conducted with studies
reported adjusted odds ratio for confounders and unadjusted odds ratio. Cl, confidence interval; df, degrees of freedom; IV, inverse-variance
method.
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Odds Ratio Odds Ratio

Study or Subgroup log[Odds Ratio] SE Weight IV, Random, 95% Cl IV, Random, 95% CI
2.2.1 Adjusted odds ratio

Meyer 1934 0174 01124 B3.2% 1.191[0.95,1.48] il
Snijder 2012 00198 02701 10.9% 1.02 [0.60,1.73] B E—
Tuntiseranes 1998 01823 0.3428 b.8% 1.20 [0.61, 2.35] I e —
Subtotal {95% CI) 80.9% 1.17 [0.96, 1.42] »

Heterogeneity: Tau®=0.00; Chif=0.29, df= 2 (F=087), F=0%
Testfor overall effect: Z=1.55(P=012)

2.2.2 Unadjusted odds ratio
Saurel-Cuhizalles 1987 01235 02046 191% 1.13[0.76, 1.69] N e
Subtotal (95% CI) 19.1% 1.13 [0.76, 1.69] e
Heterogeneity: Mot applicable

Testfor overall effect: £=0.60 (P = 0.55)

Total (95% CI) 100.0% 1.16 [0.97, 1.38] *

?et?;ngenemrl:l T?ru t:_éilfll;ll;E(IZ:Eh|Ij:_III|:.I31IIIE,I df=2 (P =096 F=0% 0 07 0% 1 : 1
estior overall effect: Z=1.66 (F=0.10) Favours [Standing] Favours [Mo standing]

Testfor subgroup differences; Chif= 002, df=1 (P=0.85), F=0%

Figure 44: Effects of prolonged standing on the odds of low birth weight (LBW). Sensitivity analyses were conducted with studies reported
adjusted odds ratio for confounders and unadjusted odds ratio. Cl, confidence interval; df, degrees of freedom; IV, inverse-variance method.
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Odids Ratio

Odds Ratio

Study or Subgroup  log[Odds Ratio] SE Weight IV, Random, 95% CI IV, Random, 95% CI

Snijder 2012 -0.1625 023 838% 0.85[0.54,1.33]

Tuntizeranee 1993 0.09531 054224 162% 1.10[0.40, 3.06] ¥

Total (95% CI) 100.0% 0.89 [0.59, 1.34] -

Heterogeneity: Tau®=0.00; Chi*=0.20 df=1 (P = 0.65); F=0% 1 02 0s z : "

Testfor overall effect £=0.47 (P = 0.47)

Favours Walking] Favours [Mo walking]

Figure 45: Effects of prolonged walking on the odds of low birth weight (LBW). Sensitivity analyses were conducted with studies reported
adjusted odds ratio for confounders and unadjusted odds ratio. Cl, confidence interval; df, degrees of freedom; IV, inverse-variance method.
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Odds Ratio Odds Ratio

Study or Subgroup log[Odds Ratio] SE Weight IV, Random, 95% CI IV, Random, 95% CI
2.5.1 Adjusted odds ratio

Meyer 2007 01222 006F5 21.7% 1.13[0.99, 1.29] -
Hiedhammer 20049 1.4633 0636 a.8% 432[1.24,18.03]

Tuntiseranee 19498 047 045874 9 6% 1.60[0.41, 5.06] "
Subtotal (95% CI) 40.1% 1.64 [0.78, 3.44] —eli—

Heterogeneity: Taw®= 0.26; Chi*=4.71, df= 2 (F=0.09); F=53%
Test for overall effect: =131 (P=0.15)

2.5.2 Unadjusted odds ratio

Dickute 2002 09933 01228 2049% 270[212,3.43] =
Horner 1990 1.168 05172 11.0% 322117, 8.86] =
Feoples-Sheps 1991 -0.5379 0619 491% 0558 [0.17,1.96]

Saurel-Cubizolles 1987 045897 02116 1849% 1.63[1.08, 2.47] -
Subtotal (95% CI) 59.9% 1.95[1.18, 3.22] -

Heterogeneity: Tauw®=0.14; Chi®= 9.66, df= 3 (F=0.02); F=69%
Test for overall effect: £ = 2.9 (F = 0.009)

Total (95% CI) 100.0% 1.79 [1.11, 2.87] .-

Heterogeneity: Tauw®=0.27; Chi*=46.93, df =6 (F = 0.00001); F=87% i i i |

Testf Il effect: =239 (F=0.02 0.05 0.2 5 20
estioroverall 8 EE_' =2381 T ) Favours [Heavy workload] Favours [Light workload]

Test for subgroup differences: Chif= 014, df=1 {F=071 F= 0%

Figure 46: Effects of heavy physical workload on the odds of low birth weight (LBW). Sensitivity analyses were conducted with studies reported
adjusted odds ratio for confounders and unadjusted odds ratio. Cl, confidence interval; df, degrees of freedom; IV, inverse-variance method.
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Table 11. Summary of findings from meta-analyses describing the association of work activities and low birth weight.

Test for subgroup difference

Subgroup factor Subgroups OR (with 95% X2
Cl)
Lifting211kg per time
Study design Retrospective 1.75(1.00 to
3.07)
Prospective 1.46 (0.68 to
3.13)
Overall 1.58 (0.98 to 0.14
2.57)
Standing
Study design Retrospective 1.18 (0.97 to
1.42)
Prospective 1.09 (0.92 to
1.65)
Overall 1.17 (1.02 to 0.15
1.34)
Total physical
workload
Study design Retrospective 1.65(0.97 to
2.80)
Prospective 2.55(0.97 to
6.74)
Overall 1.79(1.11to 0.60
2.87)
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Intra-uterine growth restriction

Odds Ratio Odds Ratio
Study or Subgroup  log[Odds Ratio] SE Weight IV, Random, 95% CI N, Random, 95% CI
Magann 2005 -0.207 02812 81.7% 0.81 [0.47,1.41] ——
Spinillo 1995 0.5008 03097 48.3% 1.65[0.890, 3.03] ——
Total (95% CI) 100.0% 1.14 [0.57, 2.29] —t
Heterageneity: Tau®= 0.16; Chi®= 2.86, df=1 (P = 0.09); F= 65% i i i i i i
Test far overall effect =038 (F=0.70} 0.1 0.2 0.5 . > 10

Favours [Standing] Favours [Mo standing)

Figure 47: Effects of prolonged standing on the odds of intra-uterine growth restriction (IUGR). Sensitivity analyses were conducted with studies
reported adjusted odds ratio for confounders and unadjusted odds ratio. Cl, confidence interval; df, degrees of freedom; IV, inverse-variance

method.
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