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Objective: The purpose of this study was to compare maternal weight gain in pregnancy and 

obstetric outcomes between women with obesity in early pregnancy and those with a normal 

body mass index (BMI) in early pregnancy.

Methods: This was a retrospective cohort study of women with obesity in early pregnancy 

and those with a normal BMI who were seen at three teaching hospitals in South-East Nigeria. 

Statistical analysis was performed using Statistical Package for the Social Sciences version 

17.0 software, with descriptive and inferential statistics at the 95% level of confidence.

Results: The study sample consisted of 648 women (324 obese and 324 healthy-weight). The 

mean age of the obese women was 26.7 ± 5.1 years and that of the healthy-weight women was 

26.6 ± 4.9 years. Although both excessive weight gain (odds ratio [OR] 0.35, 95% confidence 

interval [CI] 0.23–0.54) and inadequate weight gain (OR 0.08, 95% CI 0.04–0.15) were less com-

mon in women with early pregnancy obesity than in healthy-weight women, a significantly higher 

proportion of obese women with excessive weight gain had adverse fetomaternal outcomes. Also, 

a significantly higher proportion of obese women had specific complications, such as premature 

rupture of membranes (OR 2.36, 95% CI 1.12–5.04), gestational hypertension/pre-eclampsia 

(OR 2.31, 95% CI 1.12–5.04), antepartum hemorrhage (OR 2.78, 95% CI 1.02–7.93), gesta-

tional diabetes (OR 4.24, 95% CI 1.62–11.74), cesarean delivery (OR 2.3, 95% CI 1.2–5.44), 

macrosomia (OR 4.08, 95% CI 1.06–8.41), severe birth asphyxia (OR 2.8, 95% CI 1.2–6.63), 

abnormal Apgar scores (OR 2.67, 95% CI 1.46–4.93), and newborn special care admissions 

(OR 1.18, 95% CI 1.0–3.29).

Conclusion: Early pregnancy obesity was associated with a wide range of adverse fetomaternal 

outcomes, and could be a genuine risk factor for increased pregnancy-related morbidity and/or 

mortality in this population. Interventions to reduce prepregnancy obesity could therefore be 

useful in this low-resource African setting.
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Introduction
The increasing prevalence of obesity worldwide has prompted the World Health 

Organization to designate obesity as one of the most important global public health 

threats.1 Obesity is defined as a body mass index (BMI) $30 kg/m2. Obesity is gen-

erally considered to be a disease of affluent nations, and obesity in pregnancy has 

long been associated with significant adverse fetomaternal outcomes in studies done 

mostly in Western countries.3–5 In African societies known more for poverty and dis-

ease, it is hardly surprising that obesity in pregnancy has not received much attention 
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from researchers. However, recent hospital-based studies 

show that the prevalence of obesity in pregnancy could be 

significant in urban communities in Africa.6,7

Maternal weight gain during pregnancy depends to some 

extent on prepregnancy weight,8 and abnormal weight gain 

in pregnancy has been associated with adverse outcomes. 

A recent systematic review showed that excessive weight 

gain in pregnancy was associated with macrosomia and 

postpartum weight retention, while inadequate weight gain 

was associated with preterm delivery and infants with low 

birth weight.9 Like obesity, pregnancy-related weight gain 

has not received much attention from researchers in this part 

of the world.

Studies on the scope of obesity in pregnancy in Nigeria 

are scarce, and the prevalence of obesity in pregnancy ranges 

from 5% to 10.7% of deliveries.6,7,10,11 Studies on the rela-

tive impact of obesity in pregnancy are even fewer, and we 

found no study that addressed weight gain in obese pregnant 

women in Nigeria. The aims of this study were to compare 

the patterns of maternal weight gain and obstetric outcomes 

between women with early pregnancy obesity and those with 

normal early pregnancy BMI in an urban obstetric population 

in South-East Nigeria.

Materials and methods
This study was conducted in three major urban maternity 

centers in the Enugu and Ebonyi states of Nigeria. Both states 

have a combined population of about 5 million people.12 

The study centers were the University of Nigeria Teaching 

Hospital Ituku-Ozalla, Enugu State, Enugu State University 

Teaching Hospital, Park Lane, Enugu, and Federal Teaching 

Hospital (then Federal Medical Centre), Abakaliki, Ebonyi 

State. The three hospitals are tertiary medical centers with 

a combined annual delivery rate of over 6,000 during the 

study period.

The study population included all booked parturient 

women who delivered at the three major maternity centers 

between January 1, 2010 and December 31, 2011. The 

obstetric population in these hospitals is made up mainly of 

educated urban dwellers seeking care from specialists and 

coming to these hospitals by self-referral and also women 

referred from peripheral hospitals because of complicated 

pregnancies.

This was a retrospective cohort study involving women 

who delivered singleton babies. Cases were defined as partu-

rient women who booked in the first trimester of pregnancy 

with a BMI in the obese range. Controls were defined as 

parturient women who booked in the first trimester with 

BMI in the normal range and matched with cases in age 

and parity.

Written consent was obtained from all participating 

women. Recruitment of parturient women was done within 

24 hours of delivery. The booking trimester of every 

parturient woman booked was noted. Consenting women 

who booked in the first trimester were selected and their 

booking weight and height were obtained, from which the 

booking BMIs were calculated according to the formula: 

weight (kg)/height (m2). BMI classification was based 

on the World Health Organization classification (under-

weight #18.5 kg/m2, normal 18.5–24.99 kg/m2, preobese 

25–29.99 kg/m2, obese $30 kg/m2).13 The last prenatal weight 

recorded within 2 weeks of delivery or the weight recorded 

on arrival in labor was also obtained.

For every consecutive consenting woman with a first 

trimester booking BMI in the obese range (case), the next 

parturient woman with a normal first trimester BMI matched 

with the corresponding obese case in age (within two years) 

and parity (nulliparous versus multiparous) was selected as 

control. The data for each parturient were captured using a 

pro forma. Data abstracted from case records of the women 

included age, parity, weight, height, history of prenatal com-

plications such as gestational diabetes, malaria, hypertension/

pre-eclampsia, premature rupture of membranes, antepartum 

hemorrhage, gestational age at delivery, Apgar score at 

delivery, delivery mode, immediate postpartum blood loss, 

fetal birth weight, and placental weight. Excessive weight 

gain and inadequate weight gain were calculated based on 

the revised recommendations of the American Institute of 

Medicine (IOM) in 200914 (see Supplementary Table 1).

The study data were analyzed with Statistical Package 

for Social Sciences software version 17.0 for Windows (IBM 

Corporation, Armonk, NY, USA) using descriptive and 

inferential statistics. Proportions and means of variables were 

calculated and cases were compared with controls based on 

these statistics. Main outcome measures were the proportions 

of cases and controls with abnormal weight gain as well as 

the proportions with different fetomaternal outcomes. Chi-

square tests of significant difference were done for categorical 

variables and means of numerical variables were compared 

using the Student’s t-test. The relationship between BMI and 

weight gain was determined using the Pearson’s correla-

tion coefficient. Unadjusted odds ratios (OR) for estimates 

were obtained, as well as 95% confidence intervals (CI). 

P-values # 0.05 were considered to be statistically significant. 

Ethical clearance for the study was obtained from the research 

ethics committee at each participating hospital.
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Results
There were a total of 6,651 parturient women who delivered 

in the three hospitals during the study period, of whom 

1,806 (27%) registered in their first trimester. Three hundred 

and forty of the 1806 (17.9%) women were obese. Of the 

340 obese women, 324 (95.3%) consented to participate in 

the study and 16 (4.7%) refused. Therefore, 648 women were 

studied, and comprised 324 women with early pregnancy 

obesity (cases) and 324 with normal early pregnancy BMI 

(controls).

sociodemographic characteristics
The mean age was 26.7 ± 5.1 years in the obese women 

and 26.6 ± 4.9 years in the healthy-weight women. Mean 

parity was 1.6 ± 1.4 for obese women and 1.4 ± 1.7 for 

healthy-weight women. Obese women differed significantly 

from healthy-weight women in mean booking body mass 

index (t = -29.07, P , 0.000) and mean booking weight 

(t = 21.30, P , 0.000), but not in mean age, parity, or height. 

Table 1 shows the sociodemographic characteristics of 

study subjects. Similarly, obese women differed significantly 

from healthy-weight women based on educational status, 

occupation, and residence, but not in marital status.

Weight gain in pregnancy
Comparison of weight gain in pregnancy between obese 

women and healthy-weight women showed that the mean 

weight gain in obese women was 8.3 (range 6.5–9.5) kg 

while the mean weight gain in healthy-weight women was 

11.1 (range 6.5–16.0) kg. The difference in mean weight 

gains between obese women and healthy-weight women 

was not statistically significant (t = 1.23, P = 0.25). There 

was a significant negative correlation between booking BMI 

and weight gain in pregnancy among obese women (Pear-

son’s correlation coefficient -0.999, P = 0.02). However, 

there was no significant correlation between booking BMI 

and weight gain among healthy-weight women (Pearson’s 

correlation coefficient 0.12, P = 0.80). When weight gain 

was categorized as excessive based on the 2009 IOM 

recommendations, 38 obese women (11.7%) and 89 healthy-

weight women (27.5%) had excessive weight gain. The dif-

ference between proportions of obese and healthy-weight 

women who had excessive weight gain was statistically 

significant (OR 0.35, 95% CI 0.23–0.54, P , 0.000). For 

inadequate weight gain, also based on the IOM recommen-

dations, 12 obese women (3.7%) and 109 healthy-weight 

women (33.6%) had inadequate weight gain, and the differ-

ence in proportions of women with inadequate weight gain 

was statistically significant (OR 0.08, 95% CI 0.04–0.15, 

P , 0.000).

Obstetric outcomes
A significantly higher proportion of obese women than 

healthy-weight women had adverse fetomaternal outcomes. 

These are summarized in Table 2. The proportions of parturi-

ents who had preterm and post term deliveries, early neonatal 

death, stillbirths, neonatal deaths, and shoulder dystocia did 

not differ significantly between obese and healthy-weight 

women.

Of obese women with excessive weight gain in preg-

nancy, 89.5% (34/38) had at least one adverse fetomaternal 

outcome compared with 44.9% (40/89) of healthy-weight 

women. The difference in proportions of women with exces-

sive weight gain who had adverse fetomaternal outcomes 

was significant (P , 0.001). Similarly, of obese women with 

inadequate weight gain, none (0/12) had any adverse fetoma-

ternal outcome compared with 54.1% (59/109) of healthy-

weight women. The difference in proportions of women with 

Table 1 comparison of demographic characteristicsa

Sociodemographic variable Obese 
n = 324

Normal 
n = 324

P-value

age group (matched criterion) 0.79
 10–20 years 26 30
 21–30 years 228 225
 31–40 years 64 60
 41–50 years 6 9
Occupation 0.00*
 Unemployed 90 69
 crafts 18 89
 civil servant/teacher 66 48
 student 57 34
 Farmer 3 6
 Trader 81 72
 Professional 9 6
educational status 0.00*
 University degree 75 39
 Undergraduate student 6 21
 Diploma/higher diploma 54 123
  Senior secondary certificate 24 30
  Junior secondary certificate 123 87
  Primary school certificate 36 15
Marital status 0.70
 Married 320 321
 single 4 3
residence 0.00*
 Urban dweller 219 108
 rural dweller 105 216
Parity group (matched criterion) 0.85
 Parous 246 244
 nulliparous 78 80

Notes: *Statistically significant; apooled data from the three tertiary hospitals.
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inadequate weight gain who had an adverse fetomaternal 

outcome was also statistically significant (P = 0.001)

Discussion
This is the first study in this area that has addressed the influ-

ence of early pregnancy obesity on maternal weight gain 

and on the occurrence of fetomaternal complications. Early 

pregnancy obesity was chosen as a proxy for prepregnancy 

obesity in view of a recent study in our region showing that 

most women did not know their prepregnancy weight and 

that early pregnancy BMI did not differ significantly from 

prepregnancy BMI.6 A retrospective cohort study of booked 

parturient women was chosen in order to maximize access 

to booked patients during their delivery; a prospective study 

could have been hampered by loss of study participants to 

follow-up occasioned by the tendency of pregnant women to 

register in multiple places and deliver in the most convenient 

place, as is common in our setting.

This study shows that, based on the latest recom-

mendations of the IOM,14 among women with abnormal 

excessive weight gain in pregnancy, a higher proportion of 

obese women had at least one adverse outcome compared 

with healthy-weight women. A substantial proportion of 

healthy-weight women with excessive weight gain also had 

adverse outcomes. Conversely, inadequate weight gain was 

not associated with adverse outcomes in any obese woman. 

The results of this study suggest that obese women face the 

risk of adverse outcomes more when they gain excessive 

weight than when they have inadequate weight gain. This 

agrees with previous studies showing that complications 

such as pre-eclampsia, maternal hyperglycemia, infant 

macrosomia, late fetal death, birth defects, and an increased 

risk of cesarean section have been associated with excessive 

maternal weight gain.15–17 A recent systematic review shows 

that there is strong evidence linking weight gain above the 

IOM recommendation and high birth weight, macrosomia, 

and large-for-gestational-age babies, whereas there is only 

moderate evidence linking weight gain above the IOM rec-

ommendation, cesarean delivery, and maternal postpartum 

weight retention.15

For inadequate weight gain in pregnancy, the study shows 

that healthy-weight women tended to have more adverse 

outcomes than their obese counterparts. Moderate to strong 

evidence is available linking weight gain below the IOM 

recommendation and preterm birth, low birth weight, small-

for-gestational age, and failure to initiate breastfeeding.15 

However, the mechanisms through which excessive weight 

gain might predispose to these complications independently 

have not been elucidated.

Obesity has also been known to be an independent risk 

factor for macrosomia, cesarean delivery, gestational dia-

betes, and pre-eclampsia through mechanisms related to 

labor dystocia and impaired maternal glucose metabolism.18 

However, given that much fewer cases of excessive weight 

gain occurred among obese women in this study, it would 

appear that the finding of significantly more cases of pre-

eclampsia, gestational diabetes, macrosomia, and abdominal 

delivery among the obese was due largely to the effects of 

obesity itself, not excessive weight gain. In other words, 

since more cases of excessive weight gain occurred among 

women with normal prepregnancy weight, the influence of 

prepregnancy obesity as an independent risk factor for these 

complications most likely outweighed any effects from exces-

sive weight gain. These findings support the recommenda-

tion that “[…] focus should be on the nutritional health of 

women in the preconceptional period and on what weight loss 

interventions can be safely introduced in the obese woman 

seeking to become pregnant”.3 This is one more reason why 

preconception care and planning should be promoted, even 

in developing countries like ours.

With respect to other maternal-fetal outcomes, the find-

ing that significantly more women with early pregnancy 

obesity had fetomaternal complications, including prema-

Table 2 comparison of obstetric outcomes between obese and 
healthy-weight women

Complication Proportion  
in obese  
women (%)

Proportion 
in healthy-
weight 
women (%)

Odds 
ratio

95% 
confidence 
interval

Premature  
rupture of  
membranes

13 3.6 2.36 1.12–5.04

Pre-eclampsia/
eclampsia

7.6 2.7 2.31 1.72–4.48

antepartum 
hemorrhage

5.4 1.2 2.78 1.02–7.93

gestational 
diabetes

1.8 0.03 4.28 1.62–11.74

cesarean  
delivery

37 18.1 4.3 1.2–5.44

Postpartum 
hemorrhage

4.8 2.3 2.2 1.18–5.2

Fetal  
macrosomia

42.1 18.5 4.08 1.06–8.41

severe birth 
asphyxia

5.45 1.2 2.8 1.1–6.63

newborn  
intensive care  
admission

8.7 4.0 1.18 1.0–3.29
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ture rupture of membranes, antepartum hemorrhage, severe 

birth asphyxia, abnormal Apgar scores, and neonatal special 

care baby unit admissions, confirms previously documented 

associations between obesity and these complications. In 

particular, the findings in this study agree with the study by 

Ezeanochie et al in South-South Nigeria.7 The mechanism via 

which obesity predisposes to severe birth asphyxia, abnor-

mal Apgar scores, and newborn intensive care admissions 

could be related to its tendency to increase fetal macrosomia 

and labor dystocia, as well an increased occurrence of pre-

eclampsia (and perhaps intrauterine growth restriction often 

associated with it) and gestational diabetes. Antepartum 

hemorrhage may result from a large placenta associated with 

both large babies and gestational diabetes or from placental 

abruption from severe gestational hypertension.

In relation to our environment, the results of this study 

once again show that obesity in pregnancy can contribute to 

the already poor maternal morbidity and mortality statistics 

in our country and that it could place a heavy burden on the 

health resources needed for maternal-fetal care unless mea-

sures are taken to curtail its growing prevalence. Therefore, 

there is a need for more public health campaigns on the 

adverse effects of obesity in pregnancy directed specifically 

to urban populations, where sedentary lifestyles and a shift 

to a Caucasian diet are predominant.

The strengths of this study include its multicenter design, 

which may improve the external validity of the findings, and 

the use of matched controls to minimize confounders. Its 

major drawbacks include its small sample size in relation 

to the general obstetric population, the retrospective nature 

of some of the data, and the fact that inaccuracies in weight 

and height measurements could not be ruled out as a result 

of this. Also, empiric observation shows that women who 

book in the first trimester in our area are often those who have 

heightened anxiety about their pregnancy, such as those with 

prior infertility or those with complications in a previous or 

current pregnancy. This scenario could introduce some bias 

due to the possibility of unintended selection of women with 

complicated pregnancies by limiting the sample to those who 

booked in the first trimester.

However, we conclude that early pregnancy obesity is 

associated with substantial adverse fetomaternal outcomes in 

comparison with healthy-weight women. Although abnormal 

weight gain occurred less frequently in obese women com-

pared with healthy-weight women, the proportion of obese 

women with excessive weight gain who had adverse out-

comes was higher than in healthy-weight women. The greater 

occurrence of fetomaternal complications associated with 

obesity in our environment is more likely to be due to the 

effect of obesity itself rather than abnormal weight gain in 

pregnancy. Women in this low-resource setting should be 

encouraged to attain a healthy prepregnancy weight in order 

to reduce maternal morbidity and mortality. We recommend 

the introduction of public enlightenment on the need for 

women to adopt nutritional measures to maintain appropriate 

prepregnancy weights and also ensure normal weight gain 

during pregnancy in our environment.
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Table S1 new recommendations from the Institute of 
Medicine for total weight gain during pregnancy according to 
prepregnancy BMI*

Prepregnancy BMI Recommended total weight 
gain (kg)

Underweight (,18.5 kg/m2) 12.5–18
normal weight (18.5–24.9 kg/m2) 11.5–16
Overweight (25–29.9 kg/m2) 7–11.5
Obese ($30.0 kg/m2) 5–9

Note: *Based on 2009 recommendations. 
Abbreviation: BMI, body mass index.

Supplementary table
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