
Iraqi New Medical Journal  |  July 2019  |  Volume 5 |  Number 10102

INTRODUCTION
The alarming increase in the prevalence of 

obesity worldwide is currently the commonest 
metabolic disease. it has led the WHO to con-
sider obesity as one of the most serious global 
health problems of 21st century.1  Obesity is de-
fined as excessive body fat to an extent that is 
highly likely to impair health and increase mor-
bidity and mortality.1 The causes of obesity are 
still unknown, about 30-40% are genetic in origin 
and the remaining 60-70% are environmental as 
the high energy foods and sedentary lifestyle.2 
Body mass index is the most frequently applied 
indicator of obesity, and the classification es-

tablished by WHO in 1997 and published in 2000 
provide the values.3

The prevalence of obesity has increased dur-
ing the last three decades, and it affects both 
developed and developing countries.4 It ap-
pears to be more prominent in women. Over 
half of the women of childbearing age in most 
developed countries are either overweight 
(BMI 25–29.9 kg/m2) or obese (≥30 kg/m2).5 A 
previous review has reported that the preva-
lence of obesity in pregnant women varying be-
tween 1.8% and 25.3%, depending on the coun-
try.6 In Iraq the prevalence of obesity in female 
18 years and more, increases from 28.3%in 2008 
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to 32.1% in 2015.

Obesity is an increasing problem in Iraqi 
population especially in females of childbearing 
age from 32.1% to 42.6%7, 8 making it a common 
condition during pregnancy. Worldwide, the 
obesity among pregnant women has become 
one of the most crucial public health concerns.9

Maternal obesity is associated with a num-
ber of pregnancy related complications for 
both mother and fetus. Risks for the mother 
include gestational diabetes, hypertension, pre-
eclampsia, postpartum haemorrhage, caesar-
ean delivery, and wound infection. Risks for the 
fetus include prematurity, stillbirth, congenital 
anomalies, large for gestational age with possi-
ble birth injury, and childhood obesity.10

This study was designed to identify the ma-
ternal outcomes of pregnancies of an obese 
women in comparison to normal weight wom-
en, and to measure the risk of obesity on each 
of these outcomes. 

METHODS 
Setting and Study Design: A retrospective co-
hort study was conducted at family teaching 
centres in Al-Karkh and Al-Rasafa health direc-
torate in Baghdad in from 2nd of May to 31st Au-
gust 2016.  

Ethical Consideration: The study protocol was 
approved by the scientific and ethical research 
committees of Al-Karkh and Al-Rasafa Health Di-
rectorates and in accordance to the regulations 
of Iraqi Ministry of Health. Data of all partici-
pants were kept confidential and only used for 
the purpose of this study.   

Definition of the cases, inclusion and exclusion 
criteria: Obese and normal weight pregnant 
women with single tone gestation who were at-
tending Maternal and Child health units in the 
selected family teaching centres and had com-
plete record data during 2015 were the target 
of this study. For sake of inclusion criteria of 
this study, obese were defined as BMI of 30-
39.9 kg/m2, while normal weight was defined 
as a BMI of 18.5-24.9 kg/m2 according to WHO 
criteria.3 This study has included those pregnant 
women who had their first antenatal care visit 
during the first trimester and their last prenatal 
visit recorded at equal or greater than 36 weeks 
gestation except preterm. (According to WHO 

at least four visits).11,12 Women with a history of 
chronic medical disease like hypertension, dia-
betes, tuberculosis, asthma, and cardiovascular 
diseases; or those whom their records including 
parametric measurements were missing were 
excluded from this study.  

Sample size:   The sample size of this study was 
844 pregnant mothers based on the assumption 
that 15% of the pregnant mothers with normal 
weight (unexposed) in first trimester had unfa-
vourable outcomes, depending on the available 
data of the annual report of Iraqi Ministry of 
Health 2016,13 with 5% marginal error and 95% CI.

A preliminary pilot study was carried out in 
Al-Thubbat Family Teaching Centre in (this cen-
tre was not included in study) Al-Rasafa district 
in Baghdad City for 2 weeks. Data were extract-
ed from 40 records of normal weight pregnant 
women to assess the availability and accessibil-
ity of data, then reliability of the results were 
measured.  These results were not included in 
the final calculation of this study.

 Calculation of sample size: 14
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Sampling: Six family teaching centres are dis-
tributed equally in Al-Karkh and Al-Rasafa 
Health directorates in Baghdad. We have ran-
domly chosen two centres from each health 
directorate; Bab Al-Ma’adham and Al-Mustan-
syriah Family Teaching Centres from Al-Rasafa 
Health Directorate, and Al-Adel and Al-Mansur 
Family Teaching Centres from Al-Karkh Health 
Directorate. 

Data collection: on searching the records of 
the four family teaching centres included in 
this study, we found 4680 pregnant women re-
corded from 1 January and 31 December of 2015. 
After applying the inclusion criteria of our study 
2164 women’s records were excluded; 708 
women due to incomplete antenatal records, 
38 women gave birth twins, 248 were under 
weight (BMI <18.5 kg/m2), 958 were overweight 
(BMI 25-29.9 kg/m2) and 212 morbid obese (BMI 

Expected incidence in unexposed 	 0.15

Assumed relative risk 	 1.5

Confidence level 	 0.95

Power 	 0.8

Study type Retrospective Cohort

Sample size per group 	 422

Total sample size (both groups) 	 844
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≥40 kg/m2). The final study’s records consisted 
of 2516; 1384 were obese and 1132 were normal 
weight; the computer’s program chose 429 
obese pregnant women and 429 normal weight 
pregnant women. The data were collected from 
2nd of May to 31st August 2016 and the follow-
ing data were extracted: demographic infor-
mation of the mother like mother’s age, parity, 
employment, and educational level; maternal 
outcomes like gestational hypertension(GHT), 
preeclampsia (PET), preterm labour, gestation-
al diabetes mellitus (GDM), abortion, anemia, 
type of delivery. Maternal BMI was calculated 
as weight in kg at first antenatal visit (booking), 
divided by squared height in meters. Collection 
of data 4 months, analysis of data 2 months, 
drafts writing 2 months and research writing 2 
months. The data were collected on 5 days per 
week, about 4-5 hours per day.

Anthropometric measurement:   Anthropomet-
ric measures were done by health workers in an-
tenatal care units during mother’s visits. Meas-
urement of body weight was carried with light 
outdoor clothes without shoes using a weight-
ing digital scale (Seca). Before each measure-
ment the digital scale was adjusted to zero, and 
the weight taken to the nearest fraction of Kg 
(to the closest 0.1 Kg). Height was measured 
by using standing height measurement (Seca). 
When measuring a woman’s height, she stands 
straight with her feet together, looks straight 
ahead, and stands with her heels against a wall 
or measuring board.  Maternal variables were 7 
variables, Table 1 demonstrates the used scor-
ing for the maternal variables, a “0” score were 
given when the response for the variable was 
favourable and a score of “1” if the response 
was unfavourable15 i.e. if pregnant mother had 
score of 0 she was included in the favourable 

outcome category and if she had 1 or more then 
she was included in the unfavourable category.

Statistic:   Analysis of data was carried out us-
ing the available statistical package of SPSS-17. 
Data were presented in simple measures of 
frequency, percentage, mean and standard de-
viation. The categorical data or frequency of an 
event expressed as numbers and frequencies. 
Chi square test of association was used to com-
pare between two proportions. A ‘P’ value of ≤ 
0.05 was considered as statistically significant. 
Relative risks (RR) with 95% confidence interval 
were estimated to find the association between 
exposure and outcome. Logistic regression 
analysis carried out to control for confounding 
variables.

RESULTS 

This study included the records of 858 preg-
nant women with an age range between 15-49 
years. The mean age of the mothers was 28.13 
±7.05 years. Of them, 429 women were obese 
(BMI=30-39.9 kg/m2), their mean age was 
26.83±8.58 years. While 429 women were hav-
ing a normal weight (BMI 18.5-24.9 kg/m2);, their 
mean age was 23.83±7.53 years. See table 2. 

Table 3 Showed the effect of weight of the 
mothers on maternal outcomes. Obese preg-
nant women had 81.1% unfavourable outcomes 
while normal weight pregnant women had 
68.8% (P=< 0.0001).

Tables 4 to 10 show that gestational hyperten-
sion, preeclampsia, premature labour, gesta-
tional diabetes mellitus, abortion, anaemia, and 
delivery by caesarean section are more preva-
lent in obese pregnant women than in normal 
weight pregnant women, and all these results 

were statistically significant. 

Table 11 summarizes the as-
sociation of age, parity, em-
ployment status, and level 
of education of the pregnant 
women on maternal outcomes 
in both groups, normal weight 
and obese women.  All these 
parameters have shown a sta-
tistically significant effect. 

Binary logistic regression 
analysis was used to predict 
the risk of unfavourable ma-

Effect of obesity of pregnant women on the maternal outcomes: a retrospective cohort from Baghdad

Table 1: The maternal variables of obese and normal weight pregnant women 
and their favourable and unfavourable outcomes in Baghdad city 2015.

Variables Unfavourable outcome Favourable outcome

Gestational Hypertension16 Yes >140/90 mmHg No ≤140/90 mmHg

Preeclampsia 17 Yes No

Premature labour18 Yes No

Gestational Diabetes 19 Yes, FBS>126 mg/dl No, FBS ≤ 126 mg/dl 

Abortion 20 Yes No

Anaemia 21 Yes, <11g/dl No, ≥11g/dl

Type of delivery 22 CS NVD

CS: Caesarean Section, FBS: Fasting Blood Sugar, NVD: Normal Vaginal Delivery, 



Iraqi New Medical Journal  |  July 2019  |  Volume 5  |  Number 10 105

ternal outcomes on various associated factors 
in pregnant women. The obesity during preg-
nancy was observed to cause unfavourable ma-
ternal outcomes 2.99 times the risk than normal 
weight during pregnancy (95% CI 1.97-4.45). 
Those pregnant women with illiterate and pri-
mary educational level had 1.68 times the risk 
of unfavourable maternal outcomes (95%CI 
1.11-2.55), compared to those pregnant women 
with secondary and higher educational level. 
Regarding mother age, parity and employment 
had no significant difference to the risk of unfa-
vourable maternal outcomes, table 12.   

DISCUSSION 

This is a retrospective cohort study trying to 
explore the effect of obesity during pregnancy 
and its outcome. In this study, the prevalence of 

obesity in pregnant women was 30.1%, which is 
approximate to a previous study in Iraq 35.8%.23 
The national Iraqi report 2015 documented that 
prevalence of obesity in females 18 years and 
above was 42.6%.24 The results of this study 
identified several factors related to pregnancy 
and delivery which are more common among 
obese mothers than normal weight mothers. 

This study shows that an increasing BMI was 
associated with a risk of maternal complica-
tions, the obese pregnant women had 1.2 times 
the risk of unfavourable maternal outcomes 

Table 2: Characteristics and maternal outcomes of obese and normal 
weight pregnant women  in Baghdad city 2015.

Maternal Variables Obese (429) Normal (429) Total

N % N %

Maternal age (years) 15-18 107 38.8 169 61.2 276

19-35 222 51.5 209 48.5 431

>35 100 66.2 51 33.8 151

Parity Prim 159 59.8 107 40.2 266

Multi 270 45.6 322 54.4 592

Employment Yes 81 57.9 59 42.1 140

No 348 48.5 370 51.5 718

Educational level Illiterate 17 43.6 22 56.4 39

Primary 108 51.9 100 48.1 208

Secondary 152 46.5 175 53.5 327

Higher 152 53.5 132 46.5 284

Gestational Hypertension Yes 60 81.1 14 18.9 74

No 369 47.1 415 52.9 784

Preeclampsia Yes 25 69.4 11 30.6 36

No 404 49.1 418 50.9 822

Premature labour Yes 27 77 8 23 35

No 402 49 421 51 823

Gestational Diabetes Yes 39 66.1 20 33.9 59

No 390 48.8 409 51.2 799

Abortion Yes 80 58.4 57 41.6 137

No 349 48.4 372 51.6 721

Anaemia Yes 139 57 105 43 244

No 290 47.2 324 52.8 614

Delivery type CS 255 55.1 208 44.9 463

NVD 174 44.1 221 55.9 395

CS: Caesarean Section, NVD: Normal Vaginal Delivery

Table 3: Risk of maternal obesity during pregnancy on maternal 
outcomes in Baghdad city 2015.

Mother 
weight status

Maternal Outcomes

RR 95 % CI P valueUnfavourable Favourable

N % N %

Obese (429) 348 81.1 81 18.9

1.2 1.1-1.28 < 0.0001Normal (429) 295 68.8 134 31.2

Total (858) 643 74.9 215 25.1

Table 4: Risk of gestational hypertension in cohort study of obese 
pregnant women compared with pregnant women of normal 
weight in Baghdad city 2015.

Mother 
weight status

Gestational Hypertension

RR 95 % CI P valueYes No

N % N %

Obese (429) 60 14 369 86

4.28 2.43 - 7.53 < 0.0001Normal (429) 14 3.3 415 96.7

Total (858) 74 8.6 784 91.4

Table 5: Risk of preeclampsia in cohort study of obese pregnant 
women compared with pregnant women of normal weight in 
Baghdad city 2015.                 

Mother 
weight status

Preeclampsia

RR 95 % CI P valueYes No

N % N %

Obese (429) 25 5.8 404 94.2

2.27 1.13 - 4.56 0.020Normal (429) 11 2.6 418 97.4

Total (858) 36 4.2 822 95.8

Table 6:  Risk of premature labour in cohort study of obese preg-
nant women compared with pregnant women of normal weight in 
Baghdad city 2015.                 

Mother 
weight status

Premature labour

RR 95 % CI P valueYes No

N % N %

Obese (429) 27 6.3 402 93.7

3.4 1.55 - 7.34 0.002Normal (429) 8 1.9 421 98.1

Total (858) 35 4.1 823 95.9
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Table 7:  Risk of gestational DM in cohort study of obese pregnant 
women compared with pregnant women of normal weight in 
Baghdad city 2015.              

Mother 
weight status

Gestational DM

RR 95 % CI P valueYes No

N % N %

Obese (429) 39 9.1 390 90.9

1.95 1.16 - 3.29 0.010Normal (429) 20 4.7 409 95.3

Total (858) 59 6.9 799 93.1

Table 8: Risk of abortion in cohort study of obese pregnant women 
compared with pregnant women of normal weight in Baghdad 
city 2015.

Mother 
weight status

Abortion

RR 95 % CI P valueYes No

N % N %

Obese (429) 80 18.6 349 81.4

1.40 1.03 - 1.92 0.032Normal (429) 57 13.3 372 86.7

Total (858) 137 16 721 84

Table 9: Risk of anaemia in cohort study of obese pregnant women 
compared with pregnant women of normal weight in Baghdad 
city 2015.

Mother 
weight status

Anaemia

RR 95 % CI P valueYes No

N % N %

Obese (429) 139 32.4 290 67.6

1.32 1.07 - 1.64 0.011Normal (429) 105 24.5 324 75.5

Total (858) 244 28.4 614 71.6

Table 10: Risk of caesarean section in cohort study of obese preg-
nant women compared with pregnant women of normal weight in 
Baghdad city 2015.

Mother 
weight status

Type of delivery

RR 95 % CI P valueCS NVD

N % N %

Obese (429) 139 32.4 290 67.6

1.32 1.07 - 1.64 0.011Normal (429) 105 24.5 324 75.5

Total (858) 244 28.4 614 71.6

CS: Caesarean Section, NVD: Normal Vaginal Delivery

Table 11:The risk of mother age, parity, employment, and educational levels in cohort study of obese pregnant women compared with 
pregnant women of normal weight in Baghdad city 2015.

Variables Mother weight status

Outcomes

RR 95%CI P valueUnfavourable Favourable

N % N %

Mother age

15-18 y
Obese 86 80.4 21 19.6

1.1 0.95 1.24 0.21
Normal 125 74 44 26

19-35 y
Obese 177 79.7 45 20.3

1.39 1.09 - 1.79 0.004
Normal 141 67.5 68 32.5

>35y
Obese 85 85 15 15

1.5 1.16 - 1.92 0.002
Normal 29 56.9 22 43.1

Parity

Prim Obese 116 73 43 27
0.91 0.79-1.04 0.154

Normal 86 80.3 21 19.6

Multi Obese 213 78.9 57 21.1
1.26 1.33 - 1.4 0.0001

Normal 202 62.7 120 37.3

Employee

Yes Obese 72 88.9 9 11.1
1.31 1.08 -1.69 0.0001

Normal 40 67.8 19 32.2

No Obese 276 79.3 72 20.7
1.2 1.05 - 1.26 0.0015

Normal 255 68.9 115 31.1

Educational  level

Illiterate Obese 13 76.5 4 23.5
2.10 1.14 - 3.88 0.017

Normal 8 36.4 14 63.6

Primary Obese 88 81.5 20 18.5
1.2 1.02 - 1.41 0.028

Normal 68 68 32 32

Secondary Obese 125 82.2 27 18.5
1.63 0.98 - 1.23 0.103

Normal 131 75.3 44 24.7

Higher Obese 117 77 35 23
1.09 0.95 - 1.26 0.22

Normal 93 70.5 39 29.5

Effect of obesity of pregnant women on the maternal outcomes: a retrospective cohort from Baghdad
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(95% CI=1.1-1.28). Previous studies showed that 
maternal obesity associated with adverse ma-
ternal outcomes.25 The etiology of the increase 
of this risk is still uncertain, probably, a wide 
range of metabolic, inflammatory and vascular 
factors are implicated together with social char-
acteristics, genetic factors, unhealthy dietary 
habits and lack of physical activity

Maternal unfavorable outcomes:

Gestational hypertension and PET: Maternal 
obesity is associated with an increased risk of 
hypertensive disorders of pregnancy, including 
preeclampsia, and the risk increases linearly as 
BMI increases.17 It is significant in these results 
that obese pregnant women had 4.28 times the 
risk of developed HT (95%CI=2.43 - 7.53). As in 
this cohort, similar results had also been ob-
served the association of increased BMI with 
development of GHT.26 

The possible mechanisms by which obesity 
could be induced hypertensive disorders during 
pregnancy are not well-understood. Some re-
searchers thought that, both obesity and hyper-
tensive disorders of pregnancy, accompanied 
with oxidative stress, elevated inflammatory 
markers, and dislipidaemia.27

The obese pregnant women had 2.27 times 
the risk of developed PET (95%CI=1.13 - 4.56). A 
large review among 13 cohort studies showed 
that there was a strong positive association 
between maternal obesity and preeclampsia. 
28 The underlying mechanism by which obesity 
increases the risk of preeclampsia is unknown 
but may involve subclinical inflammation, which 
plays a role in the development of cardiovascu-
lar disease in obese pregnant women.29

Premature labour: In this study, preterm labour 
was significant. The obese pregnant women 
had 3.4 times the risk of premature delivery 
(95%CI=1.55 - 7.34). Similarly, some studies sug-

gested that obese mothers are more often 
electively delivered preterm due to increased 
risks of obesity related pregnancy complica-
tions and are also at increased risk of sponta-
neous extremely preterm labour (<34 weeks).30 

Some authors explained that leptin (a product 
of adipose tissue) and cholesterol both inhibit 
the contractility of myometrial strips leading to 
preterm labour. 31

Gestational DM: Gestational diabetes were 
more common also in obese pregnant women 
9.1%, (P=0.010). The obese pregnant women had 
1.95 times the risk of developed DM (95%CI=1.16-
3.29). Maternal obesity was known to be an 
important risk factor for GDM, as in large co-
hort studies were reporting a three-fold in-
creased risk compared to women with a healthy 
weight.32 GDM is the clinical manifestation of 
glucose intolerance in pregnancy (decreased 
insulin sensitivity), leading to hyperglycaemia.33

Abortion: Abortions in this study were signifi-
cant in obese pregnant women had 1.40 the risk 
of abortion (95%CI=1.03 - 1.92). A previous study 
observed that obese women had high percent-
age of abortions (11.9%) compared to normal 
weight women (6.7%).34 The increase of this risk 
might be due to decrease foliate or hypergly-
caemia in obese pregnant women. 

Anaemia during pregnancy: The obese pregnant 
women had 1.32 the risk of development of 
anaemia (95%CI=1.07 - 1.64). In fact, obesity had 
been shown to be positively associated with 
iron status in two studies, they showed that 
anaemia were more common in obese pregnant 
women compared to normal weight pregnant 
women.35 On the other hand, a study by Garcia-
Valdes et al (n=240) found no differences in 
haemoglobin level in obese pregnant women, 
as compared to normal weight women.36 This 
might due to increase demand of iron and vita-
mins during pregnancy. 

Caesarean section: The results was observed 
that obese pregnant women had a high per-
centage of caesarean sections (CS) (P=0.0014), 
obese pregnant women had 1.23 times the risk 
delivered by CS (95%CI=1.1-1.39), in this study, 
the records didn’t mention the indication of 
CS neither elective nor emergency. This finding 
was in agreement with a previous study which 
found that caesarean deliveries increased sig-
nificantly in all categories of obesity.37

Table 12:  Logistic regression of unfavourable maternal 
outcomes

Variables B P value RR CI

Maternal weight 1.09 0.000 2.99 1.97-4.45

Mother age -0.35 0.86 0.97 0.66-1.42

Parity -0.19 0.34 0.83 0.55-1.24

Employment -0.09 0.74 0.91 0.50-1.63

Educational level 0.52 0.014 1.68 1.11-2.55

RR: Relative Risk, CI: Confidence Interval
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  The reason that obese pregnant women 
were more likely to end up with a caesarean 
delivery was not known, but a study explained 
that myometrium of obese women was less re-
sponsive to oxytocin that leads to prolongation 
of labour and end up in CS.38 Other theory, the 
presence of excess intra abdominal adipose tis-
sue lead to a relative narrower pelvis and itself 
could prolong labour.39

The findings from logistic regression analy-
sis indicated that maternal obesity and lower 
educational level (illiterate and primary) had as-
sociations to unfavourable maternal outcomes 
(RR=2.99, 95%CI 1.97-4.45, RR= 1.68, 95%CI 1.11-
2.55 respectively), while mother age, parity, and 
employment had no associations to unfavour-
able maternal outcomes.

Mother age: Obesity in this study were common 
among pregnant women aged >35 year raised 
the possibility 1.5 times the risk of unfavourable 
maternal outcomes, also pregnant women aged 
19-34 years had the risk of development of un-
favourable maternal outcomes RR=1.39, which 
may be due to detrimental effects on decidual 
and placental development.40 

Parity: Regarding parity, obese multiparous 
pregnant women had 1.23 times the risk for 
unfavourable outcomes. This is because, most 
women did not go back to their weight before 
pregnancy and this result in a higher weight in 
subsequent pregnancies. This result was similar 
to other.41

Educational level: The obese pregnant women 
with illiterate and with primary educational 
level had 2.10, 1.2 times the risk of unfavourable 
maternal outcomes respectively. A previous 
USA study found that highly educated women 
had healthy behaviour practices than lower ed-
ucated women.42

Employment: Employed obese pregnant wom-
en in this study had high risk of unfavourable 
maternal outcomes (RR=1.31, 95%=1.08 -1.69) 
had also association to unfavourable maternal 
outcomes (RR=1.2, 95%=1.05 - 1.26) compared to 
normal weight. We could not find a study talk-
ing about this factor. 

Despite statistically significant association 
between maternal educational level, obesity 
during pregnancy and unfavourable outcome in 
this study, no certain explanations were docu-
mented.43 The possible explanation is that the 

women with higher education are more likely to 
take care of their weight and body shape and 
practice a healthy lifestyle such as regular exer-
cise and healthy diet.

CONCLUSIONS
Obese pregnant women had a higher risk 

for unfavourable maternal outcomes, which 
includes GHT, PET, preterm labour, GDM, abor-
tion, anaemia and delivery by CS. The risk of 
unfavourable maternal outcomes was more in 
obese pregnant women aged 19-35 years and 
>35 years, multipara and those with illiterate 
and primary educational levels.

In obese pregnant women, the risk for unfa-
vourable maternal outcomes is higher in illiter-
ate and primary school level than those of high-
er educational level, while employment status 
has not increased this risk.
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