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Abstract

Background: Work related factors have been suggested to adversely impact outcomes of pregnancy. The aims of this study were to
compare neonatal birth weight in employed and non-employed women and to investigate the relation of 5 common occupational
factors including working hours, shift work, standing, bending forward, and physical workload intensity to neonatal birth weight.
Methods: This cross sectional study was carried out on 370 pregnant women, 185 employed and 185 non-employed. Information
were collected about working conditions including working hours, shift work, standing, walking, bending, squatting, physical
workload intensity, socio - demographic characteristic, as well as obstetric history of each patient by interview. Association between
maternal occupational activity and neonatal birth weight was adjusted for medical and obstetric, occupational details were studied
using logistic regression analysis.
Results: The mean birth weight in employed and non-employed women were 3052 ± 359.3, 3236.3 ± 377.2, respectively, which had
a meaningful difference (P = 0.001). The mean of birth weight in employed women had a significant correlation with shift work (P
= 0.0001), working hours per week (P = 0.001), and heavy a work load (P = 0.0001). After using linear multivariate regression, this
study showed that employment and preterm delivery had the most significant effects on low birth weight.
Conclusions: Neonatal birth weight in employed women is less than non-employed women. Therefore, careful prenatal visits to
monitor growth of fetus and adjustment of working hours will be suggested.
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1. Background

In Iran, as in most parts of the world, women of repro-
ductive age now make up a substantial proportion of the
total work force. Several reproductive hazards associated
with some types of work are well established - for example,
from athletes and pesticides at work (1, 2). However, there
is less certain evidence regarding work load hazards that
affect pregnant women. Sleep deprivation or disrupted cir-
cadian rhythms that occur in some womens’ work sched-
ules can cause neuroendocrine changes, affect the timing
of parturition, fetal growth, and birth weight (3, 4). On the
other hand, the royal college of obstetrician and gynecol-
ogists as well as the American college of obstetrician and
gynecologists recommend that all women should be en-
couraged to exercise (especially aerobic condition), which
can reduce fatigue, stress, anxiety, and even delivery com-
plications (5, 6). However in general, some women may
remain clinically anxious regarding the disadvantages of
working activities on their pregnancy, especially on the
birth weight. Low birth weight (LBW) is an important in-
dicator of reproductive health and general health status

of population. It is a major public health problem world
wild. The mortality of LBW can be reduced if the maternal
risk factors are detected early and managed (7-9). However,
the evidence base was small for risk assessment of small for
gestational age in employed women (3, 10). On the other
hand, most studies of working hours and work shifts em-
ployed a similar definition, however, for other exposures
(such as intensity workload), they were not defined clearly.
The aims of the present study were to compare the neona-
tal birth weight of employed and unemployed women to
identify the risks of the relating 5 occupational characters
(working hours, shift work, bending, standing, and inten-
sity work load) on neonatal birth weight.

2. Methods

After ethical approval from the ethics committee of
Shahed University of Medical Sciences, this cross sectional
study was performed in Mustafa Khomeini teaching hospi-
tal in Tehran, Iran, between 2010 - 2012, on 370 women who
had been given birth (in the first days after birth).
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An inclusion criterion was singleton pregnancy lead-
ing to live birth.

The exclusion criteria were maternal cardiac or renal
disease, cigarette smoking, and opium addiction.

Written informed consent was taken by the partici-
pants.

Occupational details, previous obstetric history, and
maternal demographic features were obtained by inter-
view. Neonatal sex and birth weight were abstracted from
hospital records.

These definitions were used in this study extracted
from the study of Palmer et al. They conducted a systematic
review of the literature regarding the risks arising from 5
common workplace exposures (prolonged working hours,
shift work, lifting, standing, and heavy physical workload)
(5, 6).

Preterm delivery: birth of a living fetus before 37 com-
pleted weeks of gestation.

Low birth weight: birth weight less than 2500 gram.
Preeclampsia: gestational hypertension with protein-

uria.
Prolonged standing: standing ≥ 4 hours/day.
Prolonged bending: bending ≥ 1 hours/day.
Prolonged working hours: working ≥ 40 hours/week.
Shift work: A, night shift work (worked from 20 p.m.

until 8 a.m.).
B, Evening shift work (worked from 14 p.m. until 19 or

20 p.m.).
Physical activity: Moderate - intensity activities (re-

quired moderate physical effort and caused small increase
in breathing or heart rate) and vigorous - intensity activ-
ities (required hard physical effort and caused large in-
crease in breathing or heart rate) extracted from the part
of activity at work in the global physical activities question-
naire. The global physical activity questionnaire was de-
veloped by WHO for physical activity surveillance in coun-
tries. It collects information on physical activity participa-
tion in 3 settings (or domains) as well as sedentary behav-
ior (11-14).

Statistical analysis was carried out with SPSS 16 soft-
ware. Quantitative data was analyzed by ANOVA or t-test
and the qualitative data were analyzed by the Chi-square
test.

Then linear multivariate regression model (by the Sata
statistics app) was used to assess the occupational effect on
birth weight to exclude confounding factors.

3. Results

This was a cross sectional study carried out on 370
pregnant women: 185 employed and 185 non-employed
women. Their age ranged from 17 to 42 years (mean 28.82

± 5.06). The mean age of non-employed women and em-
ployed women were 28.89 ± 5.14, 28.75 ± 4.99, respec-
tively, 88.1% of housewives and 93.5% of working women
were in low risk age (18 - 35). Of these, 101 (54.6%) of em-
ployed women and 120 (64.9%) of non-employed women
were prime-gravid (Table 1).

Of these, 18 (9.7 %) of non- employed women and 0% of
employed women had an education of less than a diploma.
102 (55.01%) and 66 (35.7%) of non-employed and employed
women had diploma, respectively. There was no significant
difference between the 2 groups in respect of their pre-
pregnancy weight, weight gain, and weight in the end of
pregnancy. No significant differences were seen between 2
groups in previous LBW delivery, history of preterm labor
(on themselves or in their family), gender of neonates, and
cesarean section (P value > %05) (Table 1). The characteris-
tics of employed women: 41 (22.2%) worked more than 40
hours per week, 71 (38.4%) had vigorous activity, 46 (24.9%)
stood more than 4 hours per day, and 12 (6.5%) sat continu-
ously for more than 1 hour per day.

The mean of neonatal birth weights were 3236.3 ±
377.2 and 3052.4 ± 359.3 in non- employed and employed
women respectively, which had a significant difference (P
= 0.0001). The risk of a low birth weight (< 2500 gr) was
higher in employed women than non-employed women.
This difference was significant (P = 0.02), however, there
is no significant relationship between preterm labor and
maternal employment status (P = 0.2) (Table 1). Linear mul-
tivariate regression was used to estimate B coefficient of
study variables with birth weight. All variables with a P
value less than 0.5 in univaried analysis entered the linear
multivariate regression models. The variables were age,
education level, change in BMI during pregnancy, gravity,
parity, abortion, infertility, diabetes, preterm labor, and
job status. This analysis showed that significant relations
seemed to be between birth weight and parity, preterm la-
bor, and job status (Table 2).

Table 3 demonstrated the relation between working
hours and shift work to neonatal birth weight and Ta-
ble 4 demonstrated the relation between physical activity,
standing, and bending to neonatal weight.

Our results highlight that the neonate of employed
women who worked > 40 hours per week, night working
shifts, are at a high risk of low birth weight (Table 3). The
mean neonatal birth weight of employed women that had
mild, moderate, and vigorous physical activity were 3097
± 399, 13016.1± 320.3, and 2811± 308.3, respectively. There-
fore neonatal birth weights of working women who had
vigorous physical activity were lower than others signifi-
cantly (Table 3).

However, no statistically significant relations seemed
between birth weight and long hours sitting or standing
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Table 1. Baseline Characteristic of Study Participants Based on Job Status

Variable Employed (%) Nonemployee Women All Women P Value

Age

< 18 0 (0) 2 (1) 2 (0.5)

18 - 35 173 (94) 163 (88) 336 (91)

> 35 12 (6) 20 (11) 32 (8.5) 0.117

Education (%) 0.001

≤ Diploma 66 (36) 120 (65) 186 (50.5)

> Diploma 119 (64) 65 (35) 184 (49.5)

Gravidity

1 120 (65) 101 (55) 221 (60)

2 54 (29) 52 (28) 106 (29)

3 ≤ 11 (6) 32 (17) 43 (11) 0.003

History of Preterm labor in people studied 28 (15) 20 (11) 48 (13) 0.279

Family history of preterm labor 12 (6) 15 (8) 27 (7) 0.89

Preterm labor 28 (15) 20 (11) 48 (13) 0.22

LBW 12 (6) 3 (2) 15 (4) 0.02

Diabetes 22 (12) 12 (6) 34 (9) 0.07

Child sex

Boy 101 (55) 97 (52) 198 (54)

Girl 84 (45) 88 (48) 172 (46) 0.68

Mode of delivery

NVD 20 (11) 18 (10) 38 (10) 0.73

C/S 165 (89) 167 (90) 332 (90)

(P > 0.05) (Table 4)

4. Discussion

This study was done to compare neonatal birth weight
between employed and non-employed pregnant women
and to explore the relation between 5 common work place
exposures: working hours, shift work, standing, sitting
and physical workload, as well as neonatal birth weight.
This study identified working for more than 40 hours per
week, shift and heavy intensity work load related to birth
weight and logistic regression analysis demonstrated that
maternally occupation affected birth weight significantly
regardless any relation to characteristics of occupational
exposures. Bonzini is one of the few researchers that stud-
ied the adverse effect of work and associated factors in
pregnancy. He and his associates conducted a systematic
review to assess the evidence relating 3 major adverse out-
comes (preterm delivery, low birth weight, and preeclamp-
sia) to shift work.

They also analyzed the correlation between standing,
physical workload during pregnancy, and SGA. In sum-
mary, this systematic review as well as the other studies
that they did, demonstrated maternal occupation and had
a mild to moderate effect on birth weight without respect-
ing characteristics of their work, which was the same as
our study. Furthermore, they concluded that it would seem
prudent to advise against long working hours (> 40 hours
per week), prolong standing and heavy physical work, par-
ticularly late in the pregnancy. The risk of preterm labor
was elevated nearly threefold in mothers whose work, at
34 weeks, entailed bending for > 1 hour/day. In addition, if
a mother worked > 40 hours/week a small head circumfer-
ence was more common in her baby (1, 15, 16).

Oths and colleagues conducted a prospective study to
find the relation between job strain and birth outcomes.
They concluded that women with high strain jobs had ba-
bies with a birth weight of 190 gram lower than those born
in low strain jobs or were unemployed (10). Makowiec -
Dabrowska and associates recorded that a prolonged time
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Table 2. Linear Multivariate Regression of Participants’ Characteristics and Job Sta-
tus with Birth Weight

B Coefficient (95%CI) P Value

Age

≤ 20 Ra

21 - 30 -100 (-256, 56) 0.209

≥ 31 -85 (-254, 84) 0.324

Education

≤ Diploma R 0.9

> Diploma -2.50 (-90, 85)

Change in BMI 19 (0.58, -37) 0.04

Gravid

Primi gravid R 0.16

Multi gravid 72 (-29, 173)

Abortion

0 R 0.37

≥ 1 -63 (-187, 60)

Parity

Nuli Para R 0.03

Multi Para -131 (-253, -10)

Infertility -1 (-139, 137) 0.9

Diabetes 143 (6, 279) 0.04

Preterm labor -154 (-273, -76) 0.01

Job

Housewife R 0.000

With job -215 (-305, -125)

aR, References.

of work, excessive effort, and forced body position during
the work performance contributed mostly to the risk of
pathology in the newborn (14). In the other study, it was
demonstrated a significant association between the high-
est tertile of physical activity level in the 1st trimester and
birth weight was demonstrated. This significant associa-
tion continued after adjustment for maternal weight and
energy intake (17). The results of these studies are similar
to this study.

Teitelman AM et al. studied the associations of the
prolonged standing with the rate of preterm birth and
low birth weight. They found that the low birth weight
was higher among those in the standing group (5.5%) com-
pared with those in the sedentary (4%) and active groups
(4%), however, this association was not significant when
confounding factors were controlled (18). Lin Y_C and col-
leagues found the birth weights of a newborn from mother

Table 3. The Relation of Working Hours, Shift Work, and Vigorous Physical Activity
to Birth Weight

Variable Number Mean Neonate Birth
Weights (gr) ± SD

P Value

Shift work 0.0001

Morning 105 (56.8%) 3124.1 ± 320.6

Evening 7 (3.8%) 2778.5 ± 172.8

Morning and
evening

63 (34.1%) 3019.3 ± 403.1

Night 10 (5.4%) 2700 ± 219.8

Working hours per
week

0.001

< 40 hours 144 (77.8%) 3097.4 ± 337.7

> 40 hours 41 (22.2%) 2894.3 ± 391.4

Vigorous physical
activity

0.0001

Had not (yes) 114 (61.6%) 3202.6 ± 303.3

Had (no) 71 (38.4%) 2811.2 ± 308.3

on different shifts were significantly different. Mothers
with persistent rotating shift work had more likely the
lightest newborn birth weight (19). Aminian et al. as-
sessed the relationship between physical activity and birth
weight. They found that the shifting work mother’s new-
borns birth weight was significantly lower than the morn-
ing work mother’s newborns birth weight. The shifting
work affected significantly on newborns birth weight (20,
21). Our findings on occupational activity and birth weight
are fairly consistent with these studies.

Contrary to our finding, Sclunssen V et al. studied the
associations between shift work and abortion, still birth,
and birth weight. They found that no convincing associa-
tions were observed between shift work and birth weight,
however, fixed night work could be increased abortion and
still birth (21). Henriksen TB et al. and Snijder CA et al.
found no evidence that work, per-se, had any detrimental
or beneficial effects on the risk of having a small for gesta-
tional age and risk of low birth weight was small (22, 23).

Eqhbalian et al. and Goshtasebi A et al. assessed risk
factors of low birth weight in Iran. In these studies, ma-
ternal education, pregnancy age, and sex of fetus were the
most important factors in birth weight; however, they did
not find any correlation between the mother’s job and low
birth weight (24, 25). Perhaps the reason for the different
results is lack of uniformity in the definition of occupa-
tional details. Finally, what happens during work? It has
been suggested that some work schedules such as, night
shift, can induce neuro-endocrine changes as a results of
sleep deprivation or disrupted circadian rhythms (may af-
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Table 4. The Relation of Standing and Bending of Mothers to Birth Weight

Variable Number Mean Neonatal Birth Weight (gr) SD P Value

Standing or walking more than 4 hours per
day

46 (24.9%) 2998.9 335.3

0.245
Standing or walking less than 4 hours per day 139 (75.1%) 3070.1 366.6

Bending more than 1 hours per day 12 (6.5%) 3016.6 318.6
0.722

Bending less than 1 hours per day 173 (93.5%) 3054.9 362.6

fect fetal growth and the timing of parturition). On the
other hand, some characteristics or positions during work,
such as long standing, may affect utero-placenta circula-
tion, especially in the third trimester of a pregnancy, and
may cause fatigue (1, 3, 26).

In conclusion, these finding suggest the need for cau-
tion during work scheduling during pregnancy, as well as
careful prenatal visits to monitor growth of fetus and ad-
vise women with previous pregnancy complications (for
example, at risk to preterm birth) - to minimize physical
activity. Fatigue on work should be avoided and adequate
periods of rest should be advice.
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