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Abstract

Introduction: In Egypt, there is a rise in the percentage of working females. Working during
pregnancy can significantly increase the risk of preterm deliveries (PTD) and/ or low birth
weight (LBW). Aim of Work: To estimate the incidence of low birth weight and preterm
deliveries among working pregnant women and explore their associated factors at Minia
University Hospital, Egypt. Materials and Methods: A retrospective single cohort study
was done in the Department of Obstetrics and Gynecology at Minia University Hospital. A
total of 515 employed women admitted for delivery were subjected to face-to-face interview
questionnaire to collect socio-demographic data, occupational, medical and obstetric history and
also job stress Questionnaire was completed. Results: The incidence of mothers who delivered
LBW and/or PTD was 39.2% .The significant independent obstetric and medical predictors
of preterm deliveries and/ or low birth weight were personal or family history of LBW and/
or PTD, normal delivery and pregnant mothers not suffering from any medical condition :
{AOR (95% CI): 3.6 (1.9-6.8), 8.1 (4.6-14.2), 3.3 (2.0-5.6) and 3.2 (1.9-5.4), respectively}.
The occupational predictors of preterm deliveries and/ or low birth weight were employed
women in jobs requiring mental effort, in both (private and governmental sectors) for < 4
years : AOR (95% CI:1.9 (1.1-3.0) ,3.4 (1.6-7.3) and 1.8 (1.2-2.6), respectively. Conclusion:
The incidence of preterm deliveries and/ or low birth weight was 39.2%. The significant

independent predictors of LBW and/or PTD were personal or family history of LBW and/
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or PTD , normal delivery, pregnant mothers not suffering from any medical condition and

employed women in jobs requiring mental effort, in both (private and governmental)sectors

for duration < 4 years. Recommendations: Employed pregnant women should be covered by

medical insurance system to receive adequate medical care during pregnancy.

Keywords: Preterm delivery, Unfavorable pregnancy outcome , Working woman , Low birth

weight, Employment and pregnancy .

Introduction

In Egypt, there is an increase in the
women participation in the workforce
with a subsequent rise in the percentage
of working pregnant females (El-Gilany
2016). Different workplace
exposures are linked to unfavorable

et al.,

pregnancy outcome including low birth
weight (LBW)< 2500g and preterm
deliveries (PTD) <37 week (Cai et al.,
2020).Several studies in many countries
including Egypt (Hassan et al., 2020),
in the United states (Patil et al., 2020)
and in France (Simoncic et al., 2022)
found that employment of the pregnant
mother increases the risk of unfavorable
pregnancy outcomes as LBW and/or
PTD. Job stress (non manual work)
during pregnancy (Niedhammer et
al., 2021) and physically demanding
(manual) jobs (Cai et al., 2020 and
Sejbxk et al., 2024 ),
increased the employed woman’s risk of

significantly

adverse outcome of pregnancy specially
preterm deliveries and low birth weight
that in turn call for modifying maternity

sick leaves(Adane et al., 2023).Heavy
physical workload showed a higher
risk for preterm deliveriesin the form
of working for long hours either during
the first trimester (Suzumori et al.,
2020)or late in pregnancy(Bonzini et
al., 2007)and /or standing and /or lifting
heavy weights(Woo, 1997). Manual
employment  related  unfavorable
outcome as LBW and/or PTD could
be referred to that physical exertion
causes shifting of blood to the skeletal
muscles resulting in deprivation of
the placenta and hence the fetus from
1997).
Unfavorable pregnancy outcome as
LBW and/or PTD due to exposure of
pregnant women to work stress were

nutrients and oxygen(Woo,

could be attributed to immunological
imbalances (Niedhammer et al., 2021).

Efforts towards investigation
of work related LBW and/or PTD
among working women in Egypt are
deficient and incomplete. This study
aims to estimate the incidence of low
birth weight and/or preterm deliveries
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among working pregnant women and
explore their associated factors at Minia
University Hospital, Egypt.

Aim of Work

To estimate the incidence and the
predictors of low birth weight and/
or preterm deliveries among working
pregnant women delivering at Minia
University Hospital, Egypt.

Materials and Methods

Study design: This is retrospective
single cohort study

Place and duration of the study:
The study was done in the Department
of Obstetrics and Gynecology at Minia
University Hospital from April 2023 to
August 2024.

Study sample: Employed pregnant
women admitted to the Department of
Obstetrics and Gynecology for delivery
at Minia University Hospital .

Inclusion criteria: The pregnant
women aged from 18 to 40 years,
worked at least 1 year before pregnancy
and continued working during
pregnancy and naturally conceived
singleton

criteria: Pregnant women who refused

pregnancy. Exclusion
to participate in the study.

The sample size was calculated
15.8  (https://www.
medcalc.org/). A previous study (El-
Gilany et al, 2016) found that the

using Medcalc

incidence of PTD was 24.3%. With
alpha error of 5%, study power of 80%
and 5% precision, the calculated sample
size is 515.

Study Methods:
The following data was collected
through an  Arabic face-to-face

interview questionnaire as well as
review of mother/infant record to
collect:

(A) Personal data,
level and socio-demographic data.(B)
Medical history (hypertension, diabetes,
cardiac, renal). (C) Obstetric history:
parity,
spacing, personal and family history of
PTD (pregnancy duration >20 and <37
weeks) (WHO, 2015) and LBW (weight
<2500grams) (WHO, 2014), pregnancy
morbidity

educational

gravidity,  inter-pregnancy

diseases (eclampsia,
hypertension, cord prolapsed, placenta
previa).(D) history

(during this pregnancy) include: job

Occupational

title, work duration, working hours/day,
shift work, physically demanding work
(prolonged standing more than 3 hours
/ day, heavy lifting, physical exertion,
(Makowiec-Dabrowska et al., 2003)).
(E) To assess the exposure to job stress
during pregnancy using the validated
(95%) and reliable (0.92) Arabic
version of job stress questionnaire
(Hussein , 2013) . It includes 27-items



106 El-Hadidy SS, et al.

and the responses are scored using
5-point Likert scale : Totally agree=5,
Quite agree=4, Agree=3, Not agree=2,
Totally not agree=1). Overall scores will
fall within the range: 27 to 135. Scores
> 67 or above would suggest an unusual
high amount of job stress and score < 67
suggest low stress.

Studies found that LBW and PTD
are related (birth weight is affected by
the duration of pregnancy) and both
share similar risk factors (Janczewska et
al., 2023).Also studies at Minia, Egypt,
detected that LBW was more related
to PTD (Hassan et al., 2020),s0 the
authors preferred to combine both LBW
and PTD in this study as unfavorable
pregnancy outcome.

- Definition of mental and

physical workers: We classified
employed mothers recruited in the study
according to the type of work tasks into
manual physically demanding workers
(with prolonged work hours, prolonged
standing more than 3 hours / day, heavy
lifting, physical exertion, (Makowiec-
Dabrowska et al., 2003)) , mental
demanding workers (non manual work

, not demanding physical effort ) and

both (jobs requiring both physical and
mental efforts).
Consent

Informed consent was obtained
from each participant sharing in the
study after assuring confidentiality.

Ethical Approval

Ethical approval obtained
from the Ethical Committee at the
Faculty of Medicine, Minia University,
with approval number MUFMIRB
(1185.06.24), and followed ethical
guidelines.

was

Data Management

The data obtained was statistically
analyzed by mean of SPSS (23) under
windows for estimation of important
statistical parameters then presented in
suitable tables. Qualitative variables
were presented as number and percent,
while quantitative variables were tested
for normality distribution. Appropriate
descriptive and analytic statistics were
applied to compare between groups.
Logistic regression was done to find out
the independent predictors of LBW and
PTD with calculation of AOR & 95%
CI. The statistical significance level
was set at < 0.05.
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Results

The overall incidence of isolated LBW was 5.0% (26/515), isolated PTD was
3.5% (18/515) and combined LBW and PTD was 30.7% (158/515) with overall
incidence of LBW and/ or PTD was 39.2% (202/515) , (data not shown in tables).

Table 1:Socio-demographic and obstetric history of participating mothers .

Mothers Mothers with
Characteristics without LBW | LBW and/or Sien
and/or PTD PTD ignificance | o 95% Iy
No. (%) No. (%) test
Overall 313 (59.8) 202(39.2)
Age(years):
<28 (1) 142 (63.1%) 83 (36.9) x2=0.9 1
28 171 (59%) 119 (41.0) P=03 1.2 (0.8-1.7)
|[Education:
Below Secondary 100 (54.1%) 85 (45.9) x2=15.5 1.6(1.1-2.2)
Secondary/above (r) 213 (64.5%) 117 (35.5) P=0.02% 1
|[Residence:
Urban (1) 141 (61.8%) 87 (38.2) x2=0.2 1
Rural 172 (59.9%) 115 (40.1) P=07 1.08 (0.8-1.5)
Marriage duration(years):
<5 165 (51.6%) 155 (48.4) %2 =30.1 2.96 (1.9-4.4)
5(r) 148 (75.9%) 47 (24.1) P <0.001* 1
Number of children
< 2(r) 169 (61%) 108 (39.0) x2=10.01 1
2 144 (60.5%) 94 (39.5) P=09 1.02 (0.7-1.5)
Number of pregnancies
<3 184 (56.4%) 142 (43.6) x2="17.0 1.7 (1.1-2.4)
3(r) 129 (68.3%) 60 (31.7) P = 0.008* 1
Number of abortions
1 231 (57.9%) 168 (42.1) X2 =06.2 1.8 (1.1-2.7)
1(r) 82 (70.7%) 34 (29.3) P=0.013* 1
[Personal history of
;‘('e‘:a“’mble outcome: 30 (31.9%) 64 (68.1) 2=402 | 442771
0 () 283 (67.2%) 138 (32.8) P <0.001* 1
amily history of
g'gf‘v‘"ab'e outcome: 31 (25.4%) 91 (74.6) 2=839 | 7.5(47-11.8)
0 () 282 (71.8%) 111 (28.2) P <0.001* 1
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174 (53.2%) 153 (46.8) v2=215 2.5(1.7-3.7)
0,
139 (73.9%) 49 (26.1) P <0.001* 1
90 (65.2%) 48 (34.8) v2=1.6 1
223 (59.2%) 154 (40.8) _ 1.3 (0.9-1.9)
P=02
132 (72.9%) 49 (27.1) ) =173 1
181 (54.2%) 153 (45.8) X ' 2.3(1.5-3.4)
P <0.001*
+ :Eclampsia, hypertension, cord prolapsed, placenta previa ,
$: hypertension, diabetes, cardiac, renal, *: Significant p value < 0.05

Table 1 showed that the incidence of mothers who delivered LBW and/or
PTD was 39.2% .It was statistically significantly higher among mothers educated
below secondary, married for <5 years , got pregnant <3 times and had at least
one abortion: {COR (95% CI) = 1.6(1.1-2.2), 2.96 (1.9-4.4), 1.7 (1.1-2.4) and 1.8
(1.1-2.7), respectively}.Also this incidence was statistically significantly higher
among mothers with personal or family history of LBW and/or PTD and among
pregnant mothers not suffering from any medical condition : {COR (95% CI)
=4.4(2.7-7.1),7.5 (4.7-11.8) and 2.3 (1.5-3.4), respectively}.
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Table 2 : Socio-demographic and obstetric predictors of LBW and/or PTD.

Socioeconomic and obstetric B AOR (95%CI) P value
predictors

Marriage duration

<5 1.811 6.1 (3.7-10.2) <0.001%*
>5(r) 1

Personal history of LBW and/or PTD

Yes 1.293 3.6 (1.9-6.8) <0.001*
NO (r) 1

Family history of LBW and/or PTD

Yes 2.087 8.1 (4.6-14.2) <0.001%*
NO (1) 1

Type of labor:

Normal 1.208 3.3 (2.0-5.6) <0.001*
Cesarean(r) 1

Suffering from any chronic medical

condition:
Yes (r) 1.166 1 <0.001*
NO 3.2 (1.9-5.4)
Constant 23.546
% predicted 75.1%
Model ¢? 191.844
(r): The reference group , *: Significant p value <0.05

Table 2 showed that the significant independent socio-demographic predictors
of LBW and/or PTD were marriage <5 years {AOR (95% CI): 6.1 (3.7-10.2)}.

The significant independent obstetric and medical predictors of LBW and/or
PTD were personal or family history of LBW and/or PTD , normal delivery and
pregnant mothers not suffering from any medical condition : {AOR (95% CI): 3.6

(1.9-6.8), 8.1 (4.6-14.2), 3.3 (2.0-5.6) and 3.2 (1.9-5.4), respectively} .
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Table 3 : Occupational history of mothers with LBW and/or PTD

Characteristics Mothers without| Mothers with
LBW and/or LBW and/or | Significance | COR (95%
PTD PTD test CDh
No. (%) No. (%)
Overall
313 (59.8) 39.2))202
ype of work :
Governmental(r
Private ® 134 (67%) 66 (33.0) x2 =2.5,P=0.1 !
Both 166 (59.9%) 111 (40.1) X2:.1;1 5 P. 1.4 (0.9-1.9)
- 13 (43.2%) 25 (65.8) <0 06]’* 3.9(1.9-8.1)
ob requirement:
g{fiﬁgl 76 (48.1%) 82 (51.9%) iﬁizol(fdf; 2.9 (1.6-5.3)
Y 111 (64.9%) 60 (35.1%) N 1.3 (0.6-2.8)
Both(r) 126 (67.7%) | 60 (32.3%) [**=03-P=06 1
. 0 . 0
Standing >3hours /day:
Yes (1) 196 (61.8%) 124 (38.8) %2 =0.08 1
I(\IjO - . 117 (60.0%) 78 (40.0) P=0.8 1.1 (0.7-1.5)
arrying heavy objects
at work:
Yes 131 (58.2%) 94 (41.8) x2=1.1 1.2 (0.8-1.7)
[OX60)] 182 (62.8%) 108 (37.2) P=03 1
Job duration/ years
158 (53.7%)
4(r) 155 (70.1%)
136 (46.3) 2.02 (1.4-2.9)
66 (29.9) 1
x2=14.2
P <0.001*
orking hours/day
<8 (1) 255 (63.0%) 150 (37.0) x2=3.8 1
8 — 58 (52.7%) 52 (47.3) P =0.06 1.5(0.9-2.3)
orking days/wee
<5 188 (55.3%) 152 (44.7) x2=12.6 2.02 (1.4-2.9)
,NS(I? _— 125 (71.4%) 50 (28.6) P <0.001* 1
ight shift :
Yes 70 (56.5%) 54 (43.5) x2=13 1.3 (0.8-1.9)
?Cl)) @) . 243 (62.1%) 148 (37.9) P=03 1
ob stress#:
Low 2 (33.3%) 4 (66.7) FET 3.1(0.6-17.3)
High(r) 311 (61.1%) 198 (38.9) P=0.22 1

#: Low< 67, high >67,

(r): The reference group,

*: Significant p value < 0.05
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Table 3 showed that incidence of LBW and/or PTD was statistically significantly
higher among those mothers working in both governmental and private sectors ,
in mental requiring jobs , for <4 years and for <5 days /week

{COR (95% CI) =3.9 (1.9-8.1), 2.9 (1.6-5.3, 2.02 (1.4-2.9) and 2.02 (1.4-2.9),
respectively )

Table 4 : Occupational predictors of unfavorable outcome of pregnancy(LBW and/or

PTD).
Occupational Predictors B AOR (95%CI) P value
Type of work :
Governmental(r) 1
Private 0.308 1.4 (0.9-2.1) 0.164
Both 1.231 3.4 (1.6-7.3) 0.001*
Job requirement:
Mental 0.622 1.9 (1.1-3.0) 0.012*
Physical -0.019 1 (0.6-1.7) 0.943
Both(r) 1
Job duration
<4 years 0.566 1.8 (1.2-2.6) 0.005*
> 4 years(r) 1
Constant 23.546
% predicted 65.4%
Model 2 36.473

*: Significant p value < 0.05

Table 4 showed that the occupational predictors of LBW and/or PTD were
employed women in jobs requiring mental effort, in both (private and
governmental sectors) for duration <4 years : AOR (95% CI:1.9 (1.1-3.0) , 3.4
(1.6-7.3)and 1.8 (1.2-2.6), respectively.
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Discussion

Work conditions and exposures not
only affect the working women’s health
but can also impact their pregnancy
outcome (Reda et al., 2024). LBW and/
or PTD are considered unfavorable
pregnancy outcomes because of the high
morbidity and mortality of newborns
(Alberman, 1994).Maternal health,
determining obstetric characteristics
,and different occupational exposures
are the main risk factors related to LBW
and/or PTD (Niedhammer et al., 2009).

The current study detected that the
incidence of LBW and/or PTD among
working females was 39.2% (Table 1)
and this can be attributed to the high
incidence of LBW among working
female at Minia (Hassan et al., 2020).
Slightly lower incidences (24.8% and
17.5%) were detected among working
women in Iran (Mahmoodi et al., 2015)
and Egypt (Mohamed et al., 2022),
respectively.  Much lower incidence
of LBW and/or PTD (7.3%) was
reported among working Irish women
(Niedhammer et al., 2009).

The studied mothers with a history
of unfavorable outcome (LBW and/or
PTD) before the last pregnancy were 3.6
times more at risk of this unfavorable
outcome(LBW and/or PTD) ,(Table
2),which can be explained by ignoring

investigations and existence of the
same factors causing this problem
before. Similarly, studies in Brazil
and Norway found that previous
(LBW and/
or PTD) increased its risk in the next

unfavorable outcomes

pregnancies (Defilipoet al., 2022 and
Tingleff et al., 2022, respectively).

Normal delivery among the
studied pregnant female was associated
with increased risk of unfavorable
outcome(LBW and/or PTD) by about
8.1 times (Table 2) which could be
explained bythat this study was carried
out in a university hospital where
normal delivery is the first choice
while cesarean section in Egypt was
more frequent in the private sector
(Al Rifai, 2017).In agreement with
this finding, a study done in Ethiopia
detected that normal delivery increased
the risk of unfavorable outcome (Hailu
and Kebede, 2018).

In contrast, other studies in
Ethiopia, Ghana and Brazil detected
that cesarean section increased the risk
of unfavorable outcome (LBW and/or
PTD) (G/Mariam et al., 2021, Axame
et al., 2022 and Defilipo et al., 2022 ,
respectively)

The present study (Table 2)
detected that the risk of unfavorable
outcome was 3.2 times higher among
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those mothers not suffering from any
chronic medical condition which could
be attributed sometimes to negligence
of antenatal visits and subsequently
difficulty in access to health information.
This finding was correlated with studies
in UK (Panaitescu etal.,2017).However,
this result was in contrast to the findings
of studies in Sub-Saharan Africa ,
Morocco and Sweden(Olusanya and
Ofovwe , 2010 ; Al Khalaf et al., 2022 ,
respectively).

The incidence of LBW and/
or PTD among the studied females
was statistically significantly higher
among those mothers working in both
governmental and private sectors at
same time, in mental requiring jobs, for
<4 years and for <5 days /week (Table
3). Tuntiseranee et al.,(1998) agreed
with our findings that mental work is
associated with increased incidence of
LBW and/or PTD, however (Hickey et
al., 1995) found in their study that no
significant relationship was detected
between LBW and/or PTD and work
duration ,hours/week or work type.

The risk of unfavorable outcome
PTD)
increased with employment in jobs
requiring mental effort (AOR :1.9)
(Table 4).Similarly, a previous study

of pregnancy(LBW and/or

in Thailand detected the association

between mental job requirement
and LBW(Tuntiseranee et al.,1998).
However, studies in Cyprus reported
that unfavorable outcome (LBW and/
or PTD) were more frequently among
women practicing manual labour
(Stylianou-Riga et al.,2018).

Also the
unfavorable outcome of pregnancy
(LBW and/or PTD) among those

working for < 4 years (Table 4)

increased risk of

which can be explained by lack of the
necessary job coping experiences in
addition to a limited number of sick
leave days, the increase in employment
years ensures entitlement to more sick
leave days (Khojasteh et al., 2016).
The Egyptian labor law No. 12
of 2003, as amended by Law No. 180
of 2008, provides specific protections
and benefits for working females,
particularly to ensure equality and
safeguard their rights in the workplace.
It is prohibited by this law to assign
tasks to pregnant women that are
hazardous, physically demanding, or
otherwise unsuitable during pregnancy.
However although the Egyptian labor
law protects this vulnerable group but
most of mothers recruited in this study
(> 60%) worked in the private sector
(either alone or has dual private and
governmental work) which make it
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unfeasible to obtain the benefits of the
Egyptian law, in addition to that most
of their jobs (e.g servants, nurses,
farmers...etc) depend mainly on
physical activity .
Conclusion
The incidence of employed
mothers who delivered unfavorable
outcome (LBW and/or PTD babies), at
Minia University Hospital, was 39.2%.
This risk increased among those with
positive personal or family history of
unfavorable outcome, normal delivery
and those not suffering from any
medical condition. The work related
risk factors of unfavorable outcome
were being employed in jobs requiring
mental effort, in both (private and
governmental sectors) and for duration

<4 years.
Recommendations
Periodic medical examination

should be encouraged and carried out
to all employed women to early manage
any diagnosed medical disorder.
employed

women should be covered by medical

Furthermore, pregnant
insurance system to receive adequate
medical care during prenatal period
with close monitoring of those with
previous personal or family history of
LBW and/or PTD. The occupational
health team should assist pregnant

employees by providing accessible
health information and facilitating
adjustments to their work conditions.
Study limitation: Being hospital-
based and single center study limits the
external validity of study results.
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