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Abstract
The epidemic of obesity is gradually becoming a global health

concern across all age groups. In pregnant mothers, overweight or
obesity have been known to be associated with significant antena-
tal, intrapartum, postpartum, and neonatal complications.
Therefore, this study aimed to investigate the association between
high maternal Body Mass Index (BMI) and adverse pregnancy out-
comes. This was a longitudinal observational  study done at the

Lagos University Teaching Hospital between May 2019 and
February 2020. Antenatal women with gestational age <12 weeks
with singleton pregnancies were recruited for the study. They were
followed up throughout pregnancy and postpartum to assess for
complication during pregnancy, labour, and puerperium. A total of
568 pregnant women were involved in the study. Five hundred and
fifty six (556) had complete data and were included in the data
analysis. Of these, 169 (30.4%) had BMI of 30 and above while
387 (69.6%) had BMI<30. Women with BMI of 30 and above had
significant (p<0.05) risk for development of complications in preg-
nancy. There is an obvious association between increased maternal
BMI and adverse pregnancy outcomes. Public health implications
of obesity are enormous for both the mother and baby during preg-
nancy and delivery. Preconception counselling and health educa-
tion programs may be beneficial in order to maintain normal BMI
in women of reproductive age. 

Introduction
Obesity in pregnancy has been associated with critical chal-

lenges and adverse pregnancy outcomes.1 The prevalence of obe-
sity is increasing worldwide.1 However, it is less widespread in
developing countries, though rates are increasing rapidly among
some groups. There are few studies on the effects of maternal Body
Mass Index (BMI) and pregnancy outcomes.2

Obesity is a nutritional disorder characterized by excessive fat
accumulation in the subcutaneous tissues, in the omentum and vis-
cera, and in muscles.3

A variety of classifications have been used to define obesity in
pregnancy. These include height and weight indices like the height
and weight tables, Ponderal’s Index, and the BMI. Subscapular and
triceps skin fold thickness and an empirical definition of maternal
obesity as body weight greater than 90 kg at booking, regardless of
height and pre-pregnancy weight have also been used.3 However,
the most commonly used method is Body Mass Index (BMI), also
known as the Quetelet’s Index.4 BMI is the most appropriate mea-
sure for assessing pregnancy weight change, ranging from 18.5 to
24.9 kg/m.2,3 Women are considered as obese when their BMI is
greater than 30 kg/m.2

Obesity in pregnancy has been associated with an increased
risk of urinary tract infection, hypertensive disorders in pregnancy,
diabetes mellitus, increased risk of postpartum hemorrhage, genital
lacerations, prolonged pregnancy, thromboembolic disorders,
macrosomic babies, shoulder dystocia, and increased risk of oper-
ative deliveries.5-9

Weight gain is a normal physiological change associated with
pregnancy. This weight gain in pregnancy may be due to fat depo-
sition in the breast and subcutaneous tissues, fluid retention, amni-
otic fluid volume, weight attributed by the growing fetus, uterus,
placenta and breasts. This physiological increase in maternal
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weight during pregnancy may be influenced by factors such as
increased appetite, nausea and vomiting, smoking habits, alcohol
intake. However, mothers who are obese prior to pregnancy are
much more predisposed to excessive weight gain in pregnancy
with its attendant immediate and long-term sequelae.10,11 There is
a recent shift from diagnosis and treatment of diseases to health
promotion and prevention. It is also a fact that being overweight
and obesity are known risk factors for non-communicable diseases
and therefore important targets for health promotion and preven-
tion especially during preconception care for intending cou-
ples.12,13 In the past obesity was seen as a problem of developed
countries, but, with the increasing westernization of our diet there
seem to be an increased burden of this problem in our country.
12,13,14 Lagos is a fast developing megacity, with very rapid grow-
ing urbanization, and related changes in lifestyle such as sedentary
lifestyle, increased consumption of processed food, change in
smoking habits even in women and increased alcohol use may con-
tribute to perceived rising levels of overweight and obesity in
women of reproductive age.12-14

However, very few data is available concerning the hazardous
effect of increased BMI on pregnancy outcomes.

Therefore, this study aimed to investigate the association
between high maternal BMI and adverse pregnancy outcomes.

Materials and Methods
Study design and setting

This was an observational study done at the Lagos University
Teaching Hospital between 1st March 2019 and 28th February
2020. 

LUTH is the teaching hospital of the College of Medicine,
University of Lagos. It has about 800-bed spaces and serves as a
referral center for other government-owned and private hospitals
in the state and its environs. It is located on the mainland of Lagos
which has a population of over 20 million inhabitants.

Study population and eligibility criteria
The participants were pregnant women at gestational age ≤12

weeks at their first booking visit. (this was chosen considering the
negligible weight gain before 12 weeks). At booking, the patient’s
height and weight are usually recorded. The weight is taken with
clients in their usual clothing to the nearest kg using a weighing
scale while the height was measured using a height board to the
nearest cm with the clients standing erect, without shoes, with eyes
facing forward and feet together on the horizontal plane. The
patients undergo routine antenatal visits and assessments every
four weeks until the pregnancy is about 28 weeks, fortnightly until
about 36 weeks’ gestation and thereafter weekly until delivery.
BMI was calculated using the formula: Weight (kg) / [Height
(m)]2. For this study, the weight at booking was used for the cal-
culation of early pregnancy body mass index. These pregnant
women were followed up until delivery. 

Data collection and analysis
A structured pretested study proforma was used to collect rel-

evant data such as patients’ sociodemographic data, parity, gesta-
tional age (calculated from the last menstrual period and/or early
ultrasound scan). Anthropometric measurements and relevant
investigations were carried out as per standard protocol. All the
women were followed up till delivery and records of the delivery
and neonatal outcomes were obtained subsequently. Data were

entered and analyzed using the IBM Statistical Package for Social
Sciences (SPSS Statistics) Version 23 (IBM Corp., Armonk, NY,
USA). Categorical variables were summarized and presented as
frequency distribution tables, whereas continuous variables were
presented as mean and standard deviation. A value of p<0.05 was
considered significant. 

Results
A total of 568 patients were recruited for the study, but only 556

had complete data and were included in data analysis (Table 1). Six
(1.07%) patients travelled to have their babies abroad, four
(0.72%) were lost to follow-up, and two (0.36%) left Lagos to join
their husbands in other states. One hundred and sixty-nine (30.4%)
had BMI of 30kg/m2 and above (obese), while 397 (69.6%) had
BMI of 18 to 29.9kg/m2 (non-obese). Overall, the mean age of the
patients was 31.03 years with a range of 19 to 41 years. The data
was normally distributed and the mean age in the obese group was
31.6 (±4.30) years.

Table 2 shows ante-natal complications in both groups of
women. These include Urinary Tract Infection (UTI), pregnancy-
induced hypertension, pre-eclampsia, eclampsia, ante-partum
hemorrhage, gestational diabetes mellitus, cardiac disease. It was
observed that for all the complications examined, pregnant women
in the obese group had higher proportions when compared with
non-obese women. However, the observed difference in incidence,
was significant (p<0.05) only for pre-eclampsia and gestational
diabetes mellitus. 

Discussion
This study reviewed the association between high maternal

BMI and pregnancy outcomes (Table 3). The proportion of non-
obese women who had no ante-natal complication (84.2%) was
significantly higher than that of the obese group (p<0.005) sug-
gesting that being obese is a risk factor for developing significant
antenatal complications. This study showed significant association
between maternal obesity and occurrence of pre-eclampsia and
gestational diabetes mellitus (p<0.03), and it is similar to earlier
study from Ghana12 who reported similar incidence. It also showed
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Table 1. Socio-demographic and clinical characteristics.

                                                         BMI≥30               BMI 18-29.9
                                                            N=169                     N=397

Age (years)                                                                                                       
      Mean                                                         31.6 (±4.30)                   30.8 (±4.3)
Occupation                                                                                                       
      Skilled                                                       108 (64.3%)                   272 (67.7%)
      Semi-skilled                                              50 (20.8%)                    108 (27.9%)
      Unskilled                                                     11 (5.9%)                       17 (4.4%)
Educational level                                                                                             
      Primary                                                         5 (3.0%)                        12 (3.1%)
      Secondary                                                  58 (33.9%)                    115 (29.7%)
      Tertiary                                                      106 (63.1%)                   260 (67.2%)
Parity                                                                                                                  
      Nullipara                                                      69 (40.8)                       178 (45.9)
      Primipara                                                     72 (42.6)                       105 (27.2)
      Multipara                                                    28 (16.6)                       104 (26.9)
      Mean duration of labour (hours)               8.6                                    7.8
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association with other maternal complications in pregnancy such
as UTI, pregnancy induced hypertension, antepartum hemorrhage,
or cardiac disease. This is also similar to the finding by study by
Van Der Linden et al. that demonstrated strong associations
between obesity and these conditions.15 Van Hoorn F. et al.16 also
examined high maternal weight status and complications during
pregnancy and delivery, where they also found that overweight or
obesity during pregnancy was associated with increased odds of
several adverse pregnancy and delivery complications. They
demonstrated that gestational hypertension, gestational diabetes
and pre-eclampsia increased steadily with increasing body mass
index.16

Our study also demonstrated that obese women had bigger
babies when compared with their non-obese counterparts (Table 4).
There is also increased number of caesarean sections among
women with increased Body Mass Index when compared with
non-obese women in our participants. This is similar to the find-
ings in similar studies where increased incidence of macrosomia
and caesarean sections were also reported.15,16

Conclusions 
There is an obvious association between increased maternal

BMI and adverse pregnancy outcomes. The public health implica-
tions of obesity are enormous for both the mother and baby during
pregnancy and delivery. Preconception counselling and health edu-
cation programs may be beneficial in order to maintain normal
BMI in women of reproductive age prior to pregnancy.

Limitations of the study
There was a single measurement of weight for these patients at

recruitment; inter individual differences in weight gain during
pregnancy may have influenced the outcomes. 
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Table 3. Maternal Body Mass Index (BMI) and labour outcome.   

Outcomes                       BMI ≥30                   BMI 18-29.9                         Odds Ratio                     95% CI
                                                         N                     %                                 N                     %                              

Labour onset 
Spontaneous                                               85                        50.3                                       269                        69.5                                  0.49                                  0.33 - 0.72.  
Induced                                                        84                        49.7                                       118                        30.5                                  1.60                                  0.81 – 3.17

SVD 
Instrumental                                               77                        45.6                                       278                        71.8                                  0.36                                  0.24 - 0.52
Caesarean section                                    3*                         1.7                                         1*                        0.26                                  9.65                                1.01 - 228.36
                                                                          89                        52.7                                       108                        27.9                                  2.59                                  1.76 - 3.81
SVD, Spontaneous Vaginal Delivery.                                                                                                                                                                                                                                                                                                      

Table 4. Maternal Body Mass Index (BMI) and birth weight.

Birth weight                      BMI ≥30                        BMI 18-29.9                                   Odds Ratio                                         95% C.I

Mean (kg)                                      3.44±0.63                                     3.26±0.2                                                            0.42                                                             0.36–0.49
Range                                              1.42–4.50                                     1.20–4.60                                                                                                                             
≥4 kg                                              32 (18.9%)                                   27 (7.0%)                                                          3.22                                                             1.80–5.77
<2.5 kg                                            14 (8.3%)                                    29 (7.3%)                                                          1.15                                                             0.56–2.34
                                                                                                                                                                                                                                                         

Table 2. Ante-natal complications.

                         BMI  ≥30 - N (169)                                                             BMI 18-29.9 - N (399)
Problems                                       N                          %                                     N                                       %                              p-value 

None                                                            102                              60.7                                            324!                                              83.7                                          0.01
UTI                                                                 6                                 3.5                                               12!                                                 3.1                                           0.07
PIH                                                                18                               10.7                                             26!                                                 6.7                                           0.09
Pre-eclampsia                                             14                                8.3                                                5                                                  1.3                                           0.04
Eclampsia                                                     -                                   -                                                  -                                                    -                                               -
APH                                                               3*                                1.8                                                5                                                  1.3                                           0.06
GDM                                                              26                               15.5                                             13!                                                 3.4                                           0.03
Cardiac disease                                          2*                                1.2                                               2*                                                 0.5                                            0.8
X2, Chi-square value; *, Fisher exact. UTI, Urinary Tract Infection; PIH, Pregnancy Induced Hypertension; APH, Antepartum Haemorrhage; GDM, Gestational Diabetes Mellitus. 
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