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Abstract:

Background: Obesity compromises the health of a woman’s 
pregnancy and her newborn.

Aim: To describe weight-gaining changes throughout pregnancy 
and evaluate outcomes for the mother and the baby.

Methods: A retrospective review of women who delivered single-
tons using a Large perinatal registry was undertaken. Based on 
their body mass index (BMI), patients were categorized into four 
categories: underweight, normal, overweight, and obese. Mode 
of delivery, gestational diabetes, hypertensive disorders, obstetric 
cholestasis, and postpartum hemorrhage (PPH) were the main 
maternal outcome measures. The newborn outcome indicators 
were birth weight, neonatal intensive care unit (NICU) hospitaliza-
tion, premature birth, and stillbirth.

Results: The study sample included 2,352 natives (25.0%) and 
7,058 expatriates (75.0%). Most of the sample (4,726) were aged 
20-29; 43.6% were aged 30-39; 2.1% were aged 19; and 3.9% 
were aged 40 years. The incidence of hypertension, obstetric cho-
lestasis, diabetes, postpartum hemorrhage, and cesarean section 
varied among the sample. In the underweight group, the incidence 
of cesarean section (C.S.) was 15.7%; in the normal weight group, 
24.9%; in the overweight group, 31.3%; and in the obese group, 
41.0%. 

Hypertensive disorders were three times more prevalent in obese 
women than in normal-weight women (2,0%), and 5.3% of obese 
women had PPH compared to 5.6% of women of normal weight. 
The underweight group gained the most weight during pregnancy, 
whereas the obese group gained the least.

Conclusions: A significant proportion of pregnant women in our 
sample will become obese by delivery. Obesity during pregnancy 
is associated with adverse maternal and fetal outcomes.

Keywords: BMI, maternal outcome, neonatal outcome, Obesity, 
Qatar, pregnancy.

List of Abbreviations:  

BMI Body Mass Index
EMR Electronic Medical Record
GDM Gestational Diabetes Mellitus
HMC Hamad Medical Corporation
NICU Neonatal Intensive Care Unit
PPH Postpartum Hemorrhage

Introduction:

Obesity has reached an alarming proportion around the world. 
This has been described as a “global epidemic” and a “major pub-
lic health issue” by the World Health Organization (1). The expan-
sion may be related to the evolving cultural, social, and economic 

forces affecting numerous nations. Obesity has been more com-
mon in the general population since the 1990s, affecting both the 
general public and women of reproductive age, particularly preg-
nant women (2,3). Obesity during pregnancy increases the risks 
to both the mother and the newborn (4). Furthermore, it places 
pregnant women and their infants at risk for unfavorable preg-
nancy outcomes, including postpartum weight retention, which 
increases the potential for long-term obesity (5). 

Obesity is also an issue for healthcare workers. It has become one 
of the most severe healthcare complications for pregnant women 
in the last decade, putting an additional strain on healthcare sys-
tems, and there is a strong relationship between Body Mass Index 
(BMI) and healthcare spending (6). 

The obesity pandemic has also been prevalent in Qatar, a country 
with a population of 2.6 million, of which only 12.0% are natives. 
This country is rapidly modernizing, quickly becoming one of the 
world’s largest liquid gas exporters, ranking in the top ten coun-
tries in per capita GDP (7-9). Women constitute around 25% of 
the country’s population (10, 11). Rapid modernization, a diverse 

“The obesity pandemic has also been 
prevalent in Qatar, a country with a 
population of 2.6 million, of which only 
12.0% are natives. This country is rapidly 
modernizing, quickly becoming one of 
the world’s largest liquid gas exporters, 
ranking in the top ten countries in per 
capita GDP (7-9). ”

“Obesity has been more common in 
the general population since the 1990s, 
affecting both the general public and 
women of reproductive age, particularly 
pregnant women (2,3). Obesity during 
pregnancy increases the risks to both the 
mother and the newborn (4). Furthermore, 
it places pregnant women and their 
infants at risk for unfavorable pregnancy 
outcomes, including postpartum weight 
retention, which increases the potential 
for long-term obesity (5). ”
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“A multivariable analysis was performed 
to investigate the relationship between 
BMI and pregnancy outcomes, 
considering the influence of other 
relevant confounding variables. ”

population, increased availability of various varieties of food and 
fast food, a high intake of processed foods, and a lack of physical 
activity, among other things, have all been linked to an increase in 
the number of obese persons (7). According to the Qatar National 
Health Strategy, 70.1% of adults (including ex-pats and indige-
nous) residing in Qatar are either overweight (28.7%) or obese 
(41.4%) (9). This research aims to discover how BMI is distributed 
and changing among pregnant women in Qatar and how it affects 
pregnancy outcomes and other health consequences.

Study Methods:

This study used data from the Qatar Pearl-Peristat Registry 
funded by The Qatar National Research Fund. The registry is a 
retrospective study focusing on maternal and newborn medical 
records from four government-run hospitals in the country, with 
information on the perinatal and postpartum periods. The private 
sector has been omitted from the registry because it accounts for 
less than 15.0% of all births in Qatar and does not use the same 
electronic health record system. Most of the registry data came 
from Cerner™ shared electronic medical records connecting all 
four government hospitals. 

In addition, a post-delivery social data questionnaire was used to 
collect socioeconomic and demographic health information about 
the parturient women’s social status. Under the guidance of a 
full-time, qualified research associate, the registry research team 
comprises 12 research assistants who collect patient data directly 
from the family (social data) or through the electronic clinical data, 
Cerner™. The collected data was assessed and saved in soft-
ware developed specifically for the Dendrite® database system, 
and it was analyzed with both Dendrite® and Statistical Package 
for the Social Sciences (SPSS®) version 21. The Medical Re-
search Center of Hamad Medical Corporation granted ethical ap-
proval from the Pearl-Peristat Registry. For participants, no writ-
ten consent was required. Before getting social data, participants 
provided verbal agreement and were handed patient information 
pamphlets. 

The current study looked at the BMI of singleton babies at the four 
main state-run hospitals where women were delivered. The BMI 
was measured before pregnancy (or early in the first trimester), 
during the antenatal clinic visits, and at the time of birth.

Body Mass Index Calculation and Classification:

In this study, pregnant women were categorized based on their 
Body Mass Index (BMI) into four groups as in non-pregnant wom-
en: underweight (BMI < 18.5), normal weight (BMI 18.5–24.9), 

overweight (BMI 25–29.9), and obese (BMI ≥ 30) (12). The pre-
pregnancy, booking, and delivery BMIs were calculated using 
hospital weight and height data. The BMI of everyone was com-
puted by dividing their weight (in kilograms) by their height (in cen-
timeters). For the analysis, the pre-pregnancy BMI variable was 
determined. The pre-pregnancy BMI is the BMI before pregnancy 
or the BMI during the first trimester of pregnancy. Moribund obe-
sity has been combined with the “obesity” category to allow for 
more meaningful comparisons, referred to as obesity in this study. 
The following BMI categories were statistically compared: (1) “un-
derweight,” (2) “normal weight,” (3) “overweight,” and (4) “obesity.”

Outcome metrics:

Maternal variables include maternal age, gravidity, parity, mode of 
delivery, gestational diabetes mellitus (GDM), hypertension, cho-
lestasis, and postpartum hemorrhage (PPH). Neonatal variables 
included low birth weight (less than 2500 grams), gestational age 
less than 37 weeks, live births or stillbirths, and postnatal ward or 
neonatal intensive care (NICU) admission.

Statistics for analysis:

Descriptive statistics were generated using IBM SPSS 21 sta-
tistical software to understand the distribution of the variables. A 
two-sided P value of 0.05 was used to assess statistical signifi-
cance. Both univariate and multivariate analyses were used in the 
modeling technique. We used univariate and multivariate logistic 
regression to evaluate the association between BMI and research 
findings. The univariate method was used to investigate the basic 
(unadjusted) association. A multivariable analysis was performed 
to investigate the relationship between BMI and pregnancy out-
comes, considering the influence of other relevant confounding 
variables. 

“This study used data from the Qatar 
Pearl-Peristat Registry funded by The 
Qatar National Research Fund. The 
registry is a retrospective study focusing 
on maternal and newborn medical 
records from four government-run 
hospitals in the country, with information 
on the perinatal and postpartum periods.”

“Maternal variables include maternal 
age, gravidity, parity, mode of delivery, 
gestational diabetes mellitus (GDM), 
hypertension, cholestasis, and 
postpartum hemorrhage (PPH). Neonatal 
variables included low birth weight (less 
than 2500 grams), gestational age less 
than 37 weeks, live births or stillbirths, 
and postnatal ward or neonatal intensive 
care (NICU) admission.”
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Results:

The study comprised 2960 single pregnant women who had their 
pre-pregnancy or early pregnancy BMI calculated. Underweight 
women accounted for 83, normal-weight women for 1053, over-
weight women accounted for 937, and obese women accounted 
for 887 (Table 1).

Obesity risk increased linearly as maternal age increased. Obesi-
ty was found in 19% of women younger than 20 years old, 22% of 
20- to 29-year-old women, 37% of 30- to 39-year-old women, and 
54% of women over 40 years old (Figure 1). The pre-pregnancy 
BMI was calculated to be 2,960. 2.8% (83) of women were un-
derweight, 35.6% (1105) were normal weight, 31.6% (937) were 
overweight, and 30% (887) were obese, according to their pre-
pregnancy BMI (Table, Figure 1). 

Increased BMI increases the risk of cesarean section, gesta-
tional diabetes (GDM), and hypertension. The incidence of C.S. 

was 15.7% in the underweight group, 24.9% in the normal weight 
group, 31.3% in the overweight group, and 41% in the obese 
group. GDM was diagnosed in 37.5 percent of obese women, 
31.8 percent of overweight women, 23 percent of normal-weight 
women, and 16.7 percent of underweight women. Hypertensive 
conditions were three times as common in obese women than in 
normal-weight women. Women who were overweight or obese did 
not have an increased risk of postpartum hemorrhage; 5.3% of 
obese women versus 5.6% of normal-weight women experienced 
PPH (Table 2). The proportion of overweight and Obesity among 
Qatari women was 32% and 37%, compared to 31% and 28% 
in non-Qatari women, respectively. Throughout pregnancy, the 
rate of obesity and overweight was noted to increase significantly; 
where only 29% of the sample size was labeled as obese in the 
pre-pregnancy period, the rate increased to 56% at delivery. In 
other words, the underweight group gained the most weight dur-
ing pregnancy, whereas the obese group gained the least. The 
mean weight gain in underweight was 13 (±9 kg), 11(±6) in normal 
weight, kg 9 (kg ±6) in overweight, and 6.8 (±7 kg.) in obese wom-
en with a total weight gain of 9 (±7 kg) in all age groups  (Figure 2).  

“The study comprised 2960 single 
pregnant women who had their pre-
pregnancy or early pregnancy BMI 
calculated. Underweight women 
accounted for 83, normal-weight women 
for 1053, overweight women accounted 
for 937, and obese women accounted for 
887 (Table 1).”

Table 1: Distribution according to measured pre-pregnancy BMI category (2960 Women)

Variables Underweight 

N= 83 (2.8%)

Normal 

N=1053 (35.0%)

Overweight 

N=937 (31.6%)

Obese 

N=887 (30.0%)

P*

Maternal age <.0001

**≤19 years 0 (0) 29 (2.8) 15 (1.6) 10 (1.1)

20-29 years 65 (78.3) 609 (57.8) 447 (47.7) 308 (34.7)

30-39 years 15 (18.1) 397 (37.7) 440 (47) 503 (56.7)

≥40 years 3 (3.6) 18 (1.7) 35 (3.7) 66 (7.4)

Gravidity <0.0001

1 37 (44.6) 362 (34.4) 199 (21.2) 115 (13)

2-4 41 (49.4) 573 (54.4) 551 (58.8) 484 (54.6)

≥5 5 (6) 118 (11.2) 187 (20) 288 (32.5)

Parity <0.0001

Nulliparous 42 (50.6) 433 (41.1) 246 (26.3) 144 (16.2)

Multiparous ≥1 41 (49.4) 620 (58.9) 691 (73.7) 743 (83.8)

Nationality <0.0001

Qatari 18 (21.7) 182 (17.3) 212 (22.6) 242 (27.3)

Non-Qatari 65 (78.3) 870 (82.7) 725 (77.4) 645 (72.7)
*Chi-square tests for association pre-gestation BMI and maternal age, gravidity, parity, and nationality. ** 19-year group had no under-
weight.

“The pre-pregnancy BMI was calculated 
to be 2,960. 2.8% (83) of women were 
underweight, 35.6% (1105) were normal 
weight, 31.6% (937) were overweight, and 
30% (887) were obese, according to their 
pre-pregnancy BMI (Table, Figure 1). ”
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The percentage of babies admitted to the neonatal intensive care 
unit (NICU) in the pre-pregnancy BMI-tested sample was higher 
for obese mothers than for women with a normal BMI. 14.6% of 
babies born to obese mothers were admitted to the NICU, com-
pared to 11.3% of newborns born to normal-weight mothers. The 
probability of stillbirth in the obese group was not significantly high 
in the obese group. Preterm births were more common in the un-
derweight (11.8%) and obese (9.9%) groups than in the normal 

BMI (4.9%) group. It was typical for babies born to overweight 
or obese mothers to weigh more than 4000 grams. Just 7% of 
obese women had newborns weighing more than 4000 grams, 
compared to 3% of women with a normal BMI (Table 3). 

Results of Logistic Regression:

There was no link between overweight or obese and stillbirth or 
low birth weight. An above-normal BMI, on the other hand, was 

Table 2:  Comparison of Maternal outcomes between underweight, Normal, Overweight, and Obese

Under

(83)

Normal

(1053)

Over

(937)

Obese

(887)

Over vs Normal Obese vs Normal

N 

(%)

N 

(%)

N 

(%)

N 

(%)

aOR* 

(95% CI)

p-value aOR*

(95% CI)

p-value

Cesarean 1 3 
(15.7)

262 (25.0) 2 9 3 
(31.0)

364 (41.0) 1.29

(1.05–1.57)

0.014 1.82

(1.48–2.22)

0.000

PPH 6

(7.2)

59

(5.6)

48

(5.1)

47

(5.3)

1.05

(.70–1.56)

0.814 1.21

(.79–1.84)

0.366

GDM 14

(16.7)

242 (23.0) 2 9 8 
(31.8)

333 (37.5) 1.51

(1.23–1.85)

0.000 1.87

(1.52–2.29)

0.000

Hypertension 2

(2.4)

21

(2.0)

38

(4.1)

54

(6.1)

2.37

(1.36–4.13)

0.002 3.68

(2.13– 6.36)

0.000

All types of D.M. 15

(18)

266

(25.4)

337

(36.1)

394 (44.6) 1.66

(1.37–2.01)

0.001 2.36

(1.95–2.86)

0.0001

*Adjusted for maternal age, parity, and nationality. Underweight excluded from the analysis. 

Table 3:  BMI and Neonatal outcomes

Underweight

(83)

Normal 
(1053)

Overweight 
(937)

O b e s e 
(887)

Overweight vs Normal Obese vs Normal

N (%) N (%) N (%) N (%) aOR* (95% C.I) p-value aOR* (95% C.I.) p-value
NICU** 12 

(14.5)

1 1 8 
(11.3)

116 

(12.5)

128 (14) 1.21

(0.92 - 1.59)

0.18 1.50

(1.13 – 2.0)

0.005

Stillborn 0 

(0.0)

7 

(0.7)

5 

(0.5)

10 

(1.1)

0.74

(0.23 - 2.35)

0.61 1.55

(0.56 - 4.27)

0.394

Preterm** 9 

(10.8)

61 

(5.8)

75 

(8.0)

88 

(9.9)

1.59

(1.09 - 2.29)

0.014 1.84

(1.26 - 2.68)

0.001

≤ 2499g** 11 

(13.3)

75 

(7.1)

54 

(5.8)

66 

(7.4)

0.90

(0.61 - 1.32)

0.595 1.13

(0.77- 1.66)

0.543

≥ 4000g** 1 

(1.2)

32 

(3.0)

63 

(6.7)

62 

(7.0)

2.12

(1.37 - 3.29)

0.001 2.09

(1.33 - 3.28)

0.001

Died in 
DR/OT§

0 

(0.0)

2 

(.2)

1 

(0.1)

2 

(0.2)

0.56

(0.01 -6.20)

0.41 1.19

(0.17- 8.5)

0.17

*aOR: odds ratio adjusted for maternal age, parity, and nationality. Underweight excluded from the analysis.

**Live-born only. § DR/OT= delivery room or Operating theater
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Figure 1: Pre-pregnancy BMI and maternal age. Older women are more likely to become obese.

Figure 2: During the first four weeks of pregnancy, there is no significant difference from the period before conception. However, 
at delivery, there was a noticeable change. A large percentage of pregnant women considered healthy, or underweight before their 
pregnancies will be classified as obese after giving birth.

http://www.NeonatologyToday.net


8NEONATOLOGY TODAYtwww.NeonatologyToday.nettAugust 2023

linked to a 1.5-fold greater risk of preterm birth, macrosomia, and 
NICU hospitalization (see Table 3). Overweight women were 1.3 
times more likely than normal-weight women to have a cesarean 
section, 1.5 times more likely to develop GDM, and two times 
more likely to have hypertensive issues. Obese women’s traits 
were enhanced. They were twice as likely to have a cesarean 
birth, gestational diabetes, and hypertensive issues throughout 
pregnancy (Table 2). 

Discussion: 

The Maternal and Neonatal Registry data were used in this hos-
pital-based study to learn more about the association between 
BMI and various perinatal outcomes in our population. Pregnant 
women with a high BMI were more likely to have a cesarean sec-
tion, develop gestational diabetes, and develop hypertension in 
our study. For overweight and obese mothers, however, there was 
no increase in postpartum hemorrhage (PPH). PPH was found 
in 5.3% of obese women and 5.6% of average-weight women 
(Table 2). Various research studies have disputed the precise ef-
fect of Obesity on PPH. Our findings do support that weight is 
not a significant risk factor for postpartum hemorrhage, consistent 
with the previous research findings (13). However, another study 
encountered a positive relationship between obesity and postpar-
tum hemorrhage, implying that as obesity levels rise, so will the 
incidence of atonic postpartum hemorrhage (14). Inconsistencies 
in definitions, variations in practices and health care systems, ra-
cial compositions, and study participant variability are all possible 
causes of the rise in PPH in various studies (13,14). One of the 
study’s strengths is that it was carried out at a single institution 
with slight changes in some confounding variables found in other 
research. 

The risk of gestational diabetes (GDM) grows linearly with obe-
sity. GDM was diagnosed in 37.5% of obese women, 31.8% of 
overweight women, 23% of normal-weight women, and 16.7% 
of underweight women. This finding is consistent with previous 
research that shows that the higher the BMI, the higher the inci-
dence of GDM (15). Obesity prevalence increased linearly with 
maternal age. Obese women increased from 19% in the 19–40 
age group to 54% in the >40 age group. Obesity was more preva-
lent among natives than foreigners (Figure 1), and it is an essen-
tial factor to consider when counseling women of various ages. 
Basic health care and weight-loss programs should be empha-
sized more strongly in older age groups considering childbearing. 
Obesity is linked to aging, which raises the risk of insulin resis-
tance and metabolic syndrome (16). 

In our study, mothers with a low BMI at the start of their preg-
nancy gained more weight than mothers with a higher BMI (Figure 
2). This observation is worth debating. The allowable weight gain 
parameters during pregnancy are a source of significant debate. 
Weight gain ranges are not provided in the U.K. recommenda-
tions (16). The North American Institute of Medicine (IOM) rec-
ommends that underweight women gain up to 18 kg and obese 
women gain up to 9 kg. (18) Our findings can help with prenatal 
counseling and tailoring the optimal weight gain during pregnancy 
conversation. Some of our study’s participants may have gained 
more weight than necessary, putting them at risk of retaining extra 
weight after the pregnancy and reaping no legitimate advantage. 
In one study, 47% of pregnant women gained more weight than 
the Institute of Medicine (IOM) recommendations, implying an in-
creased risk of adverse maternal and infant outcomes (19). Given 
our findings and that Qatar is a cultural melting pot, fully adhering 
to IOM norms may not be prudent.

Six parameters were used in this study to examine the influence 
of greater BMI on neonatal outcomes (Table 3). The neonatal in-
tensive care unit (NICU) admission was chosen as the criterion 
for measuring the physical status at birth and as an indicator of 
the effect of the mother’s BMI on the baby’s health. Underweight 
and obese mothers had a higher percentage of babies admitted 
to the NICU when compared to women with a normal BMI. Ba-
bies delivered to obese mothers were admitted to the NICU at 
a rate of 14.6%, compared to 11.3% of children born to normal-
weight mothers (p=0.005). This finding is consistent with previous 
research that indicated an increased likelihood of newborn critical 

“Overweight women were 1.3 times more 
likely than normal-weight women to have 
a cesarean section, 1.5 times more likely 
to develop GDM, and two times more 
likely to have hypertensive issues. Obese 
women’s traits were enhanced. They were 
twice as likely to have a cesarean birth, 
gestational diabetes, and hypertensive 
issues throughout pregnancy (Table 2). ”

“The risk of gestational diabetes (GDM) 
grows linearly with obesity. GDM was 
diagnosed in 37.5% of obese women, 
31.8% of overweight women, 23% of 
normal-weight women, and 16.7% of 
underweight women.”

“Some of our study’s participants may 
have gained more weight than necessary, 
putting them at risk of retaining extra 
weight after the pregnancy and reaping 
no legitimate advantage. In one study, 
47% of pregnant women gained more 
weight than the Institute of Medicine 
(IOM) recommendations, implying an 
increased risk of adverse maternal and 
infant outcomes (19). ”
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care admission for infants born to obese mothers (20-22). In a 
study of 3,388 women, there were no differences in NICU admis-
sions between obese and normal mothers (23). The disparity in 
findings may be due to differences in identifying and prioritizing 
infants who can benefit from NICU treatment among institutions.

Using birth weight as a proxy for intrauterine growth, research-
ers observed that the probability of delivering a baby weighing 
more than 4,000 grams rose as maternal BMI before conception 
increased. 7% of obese women had newborns weighing more 
than 4000 grams, compared to 3% of women with a normal BMI 
(p=0.001). This discovery adds to previous studies that found 
a 1.5–2.3% increase in the likelihood of obese mothers giving 
birth to large-for-gestational-age infants. Obesity in the mother is 
a well-known risk factor for rapid intrauterine growth, with fetal 
macrosomia consistently associated with a higher maternal body 
mass index (24). Obesity is significantly linked to the delivery of 
newborns in the 90th percentile (24).

Few researchers raised concerns regarding an association be-
tween obesity and an increased risk of stillbirth (26). In our re-
port, the incidence of stillbirth was 1.1% in the obese group versus 
0.7% in the normal BMI group with low significance (Table 3). In 
contrast, there were no stillbirths in the underweight group, con-
firming previous studies that found a reduction in stillbirths among 
mothers with a low BMI (27). There are several unresolved ques-
tions about the specific role of obesity on stillbirth.

Conclusion:

Obesity and stillbirth are both challenging issues with multiple 
complicating factors. These risk factors for increased obesity may 
also place the baby at risk for stillbirth. As such, increasing BMI is 
a significant proxy to validate an increased risk for stillbirth. (27) 
Furthermore, because our study is based on a single institution 
with a diverse population, numerous confounding factors ob-
served in earlier studies may not apply to this study. Based on our 
findings and previous reported data, we believe that encouraging 
weight loss programs before pregnancy can help reduce stillbirth 
rates in subsequent pregnancies in our demographic as well, in 
addition to the many benefits of weight loss. As well as following a 
more nutritional program during pregnancy to avoid unnecessary 
excessive weight gain by the end of pregnancy.

Weakness, Strengths, and Limitations:

The prospective cohort nature of this study is a major strength of 
our investigation. Because of the large cohort size, a phenotype 
may be chosen to investigate the effects of high BMI on maternal 
and infant outcomes. Several confounding variables associated 
with diverse healthcare systems or practices are avoided by con-
ducting the study in a single institution (Hamad Medical Corpora-
tion) that follows the same clinical protocols and shares the same 
rotating medical and nursing staff with a reasonably large sample 
size. Furthermore, our findings can be applied to a broader range 
of populations because the study population and sample are dis-
tinct.
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