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SUMMARY

Objectives: To find out the effects of pregnancy
weight gain in different body mass index (BMI) groups
on maternal and neonatal outcomes in women
delivering singletons at term.

Design: Retrospective analysis of clinical records of
patients attending antenatal clinics and delivering in
hospital from January 1st 1992 to December 31st 20009.
Setting: A private specialist hospital.

Methods: The records of patients starting antenatal
care in the first trimester, attending at least four clinics
and delivering singletons from 37 completed weeks up
to 42 weeks gestation were analysed. Patients’ booking
gestational age, height, weight and obstetric and
neonatal outcomes at delivery were noted.

Results: The total number of deliveries was 2,391 out
of which 1755 (72.4%) were analysed. The overweight
and obese group compared to the normal were
significantly older, shorter, weighed more at booking
and gained more weight during pregnancy. The
overweight or obese were significantly more likely to
have induction of labour and be delivered by caesarean
section compared to the normal. Maternal and neonatal
outcomes which were more significant in the
overweight and obese were macrosomia, stillbirth,
perineal trauma, post-partum haemorrhage and retained
placenta.

Conclusions: Most deliveries in the two BMI groups
resulted in normal weight babies. Overweight and
Obesity is associated with significantly increased
incidence of adverse maternal and neonatal outcomes.
It is recommended that further studies involving larger
samples comparable to those done in western countries
are carried out.
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INTRODUCTION

Maternal weight gain in pregnancy can offer a good
means of assessing the wellbeing of the pregnant
mother and, by inference of her baby.! Inadequate
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prenatal weight gain is a significant risk factor for
intra-uterine growth restriction, pre-term delivery and
low birth weight in infants.>**° Obesity and excessive
weight gain on the other hand can lead to adverse
maternal and foetal outcomes.®” These have led to
suggestions for optimal weight gain to ensure the best
outcomes.®>**® The Institute of Medicine (IOM)
published recommended weight gains by pre-
pregnancy BMI which have been the standard for
subsequent research.* These recommendations are for
BMI < 19.8 kg/m? total weight gain between 12.5 to 18
kg; BMI =19.8 to 26.0 kg/m* total weight gain between
11.5 to 16 kg; BMI > 26.0 to 29.0 kg/m? total weight
gain between 7.0 to 11.5kg. and for BMI > 29.0 kg/m?
total weight gain of 7.0kg.

In earlier research the relationships between maternal
height and weight with pregnancy complications were
extensively explored, but in recent times, BMI is
widely accepted as a better measure of over or
underweight.*> More recently, the waist-hip ratio has
been used to study the effects of obesity on pregnancy,
but data relating to this parameter are seldom
available.® The studies conducted so far are from
Western developed countries and there is a paucity of
data from developing countries.** This study was done
to find out the effects of pregnancy weight gain in
different BMI groups on maternal and neonatal
outcomes in women delivering singleton babies at
term.

PATIENTS AND METHODS

The records of all patients who started their antenatal
care in the first trimester, attended for antenatal care on
at least four occasions and delivered in the hospital
between 1st January, 1992 and 31st December, 2009
were retrieved. Using a population parameter of 34%
for overweight and obese pregnant women, a sample
size of 1755 was estimated at 95% confidence interval
with 5% error margin and 80% power.*

This study was conducted in Bomso Specialist Hospital
in Kumasi, Ghana. This private hospital is situated in a
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busy cosmopolitan area close to the Kwame Nkrumah
University of Science and Technology campus.
Patients come from various private enterprises
including mining companies, financial institutions and
non-governmental organizations as well as local
residents.

The Hospital offers specialist services in Medicine,
Surgery, Paediatrics and Obstetrics and Gynaecology.
The current delivery averages 100 annually. Only
women carrying singleton pregnancies who delivered
between 37 and 42 completed weeks were included.
Data collected included demographic details, height
and the weight at booking and at every visit. Body
mass index (BMI) was calculated using the formula:

Weight in kilograms/ (height in metres)

Booking BMI was categorised as underweight (BMI <
18.5), normal (BMI = 18.6-25.0), overweight (BMI =
25.1-30.0), and obese (BMI = 30.1)."® Gestational age
(GA) was recorded according to the first day of the last
normal menstrual period (LMP). Ultrasound scan-
dating was performed at the first visit. If the two were
in agreement, the LMP GA was used. The LMP and
scan date were not to differ by more than ten days. If
the difference was more than ten days then the booking
scan GA was taken as the gestational age. The dating
scans were performed between 10 and 13 weeks using
the crown-rump length to determine gestational age.'®

Gestational weight gain was defined as the difference
between the maternal weight measured within one
week prior to delivery and the maternal weight
recorded at the first visit to the hospital. Gestational
weight gains were grouped into three categories as low
weight gain (< 8.0 kg), normal weight gain (8.1—16.0
kg) and high weight gain (= 16.1 kg)."" Labour and
delivery outcomes analyzed were onset of labour
(spontaneous or induced), and route of delivery-vaginal
(spontaneous or vacuum extraction/forceps delivery) or
caesarean section. Maternal postpartum outcomes were
postpartum haemorrhage, retained placenta and
perineal trauma. Neonatal outcomes were birthweights,
admission to neonatal intensive care unit (NICU) and
stillbirths. Infant birth weights were characterized as
low birthweight (LBW) < 2.50kg, normal birthweight
(NBW) = 2.51- 3.99kg, and macrosomia = 4.00kg.
Data were coded and analyzed using SPSS, version 15
(SPSS, Chicago, IL, USA) and the Epidemiological
Calculator, version 2.7.0 (EpiCALC).

Frequency and proportional distribution were made to
assess the distribution of observations under the three
categories — obesity, overweight and underweight). For
the purposes of inferential statistics, the chi square test
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or Fisher’s exact test was used for data categorised in
nominal terms to determine whether there is an
association or otherwise between the variables. Student
t test was used for numerical data for purposes of
determining significant relationship or otherwise of
observations about the three categories. The
significance of an association was considered at p-
value less than 0.05.

An Odds ratio (OR) was used to determine the effects
of difference among the three groups using Normal
BMI as reference. The 95% confidence interval (C.1.)
of an OR estimate was also determined.

RESULTS

The total number of deliveries during the study period
was 2,391 out of which 1755 (73.4%) satisfied the
study criteria. The BMI at booking classified 77/1755
(4.4%) women as underweight, 832/1755 (47.4%) as
normal weight, 609/1755 (34.7%) as overweight and
314/1755 (17.9%) as obese. Parity ranged from 0 to 6
(median = 2). None of the patients smoked cigarettes
nor drank alcohol and enjoyed good support from their
spouses. The results of women with normal BMI are
compared to those of women in the overweight and
obese groups. The number of women in the
underweight group was small (4.4% of the total study
population) and was excluded from analysis.

Tablel shows that women in the overweight and obese
group were significantly older, shorter and had higher
booking weight than those in the normal group. The
mean weight gain between the two groups was not
statistically significant (p = 0.37; [95% C.I. — 0.31,
0.11]).

Table 2 shows total weight gain by booking BMI. Total
weight gain was normal in 1385/1755 (78.8%) of the
patients. There was a statistically significant total
weight gain in the overweight and obese compared to
the normal. (p< 0.01, 95% CI= [6.41(3.63,12.0]).

Table 3 shows labour and delivery outcomes. Induction
of labour and delivery by caesarean section were
statistically more significant in the overweight and
obese group.

Neonatal and maternal post-partum outcomes are
shown in Table 4. In both BMI groups most of the
newborns were of normal weight. Outcomes which
were statistically significant in the overweight and
obese were macrosomia, stillbirth, perineal trauma,
post-partum haemorrhage and retained placenta.
Outcomes which did not show significant associations
were LBW babies and admission to NICU.
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Table 1 Characteristics of patients in the different BMI groups

Characteristics Normal Overweight + Obese t-test p-value 95% CI of Mean
(BMI = 18.6- 25.0) (BMI > 25.1) difference
Mean (SD) Mean (SD)
Age at delivery(yrs.) 28.1(5.1) 30.2 (4.8) 8.88 <0.01 [1.63, 2.56]
Height (m.) 1.62 (0.07) 1.59 (10.1) -8.96 <0.01 [-0.03,-0.02]
Booking weight (kg.) 57.4 (7.9) 77.2 (9.98) 45.74 <0.01 [18.95, 20.64]
Mean weight gain(Kg.) 10.0 (2.0) 9.9 (2.6) -0.89 0.37 [-0.31, 0.11]
Number of subjects 832 (47.4%) 923 (52.6%)
(% of total 1755)
Table 2 Total weight gain by booking BMI
Characteristics Normal Overweight + Obese Chi p-value Odds Ratio,
(BMI = 18.6- 25.0) (BMI >25.1) square 95% CI of OR
N =832 (47.4%) N =923 (52.6%)
Low weight gain
<8.0 Kg. 124 (14.9) 135 (14.6) 0.41 0.52 1.09 [0.82, 1.44]
N =259
Normal weight gain®
(8.1-16.0 Kg) 693 (83.3) 692 (75.0)
N =1385
High weight gain
>16.1Kg, 15(1.8) 96 (9.4) 54.99 <0.01 6.41 [3.65, 12.0]
N=111
¥ = Reference group
Table 3 Labour and delivery outcomes
Normal Overweight + Obese Chi p-value  Odds Ratio, 95%
(BMI = 18.6- 25.0) (BMI > 25.1) square CI of OR
N =832 (47.4%) N =923 (52.6%)
Labour and delivery outcomes
Labour
Spontaneous 799 (96.0) 859 (93.1)
Induced 33 (4.0) 64 ( 6.9) 7.38 <0.01 1.80[1.15, 2.87]
Delivery
ISpont.Vaginal 738 (88.7) 695 (75.3)
Caesarean section 84 (10.1) 217 (23.5) 55.54 <0.01 2.74[2.07,3.64]
Vacuum/forceps 10 (1.2) 11 (1.2) 0.12 <0.72 1.16[0,45,3.08]

Spont = spontaneous
IReference: group
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Table 4 Neonatal and maternal postpartum outcomes

Outcome Normal Overweight + obese Chi p- value Odds Ratio,
(BMI = 18.6- 25.0) (BMI > 25.1) square 95% CI of OR
N = 832 (47.4%) N =923 (52.6%)
LBW <2.50 Kg 44 (5.3) 36 (3.9) 0.47 0.49 0.85[0.53,1.37]
Normal BW'
(2.51-3.99 Kg.) 790 (95.0) 757 (82.0)
Macrosomia
>4.00Kg. 12 (1.3) 101 (10.9) 68.99 <0.01 8.78[4.75,17.69]
NICU* 34 (4.1) 47 (5.1) 2.03 0.15 1.39[0.86,2.25]
Stillbirth 9(1.1) 28 (3.0) 9.59 <0.01 3.12[1.42, 7.57]
Perineal trauma 16 (1.9) 32 (3.4) 5.23 <0.01 2.00[1.05, 3.95]
Postpartum Haemorrhage 25 (3.0) 45 (4.9) 5.53 0.02 1.81[1.07, 3.11
Retained placenta 9(1.1) 35 (3.8) 15.02 <0.01 3.90[1.82, 9.29]

11 = reference group
* NICU = neonatal intensive care unit

DISCUSSION

Maternal weight is recorded at almost all antenatal
attendances and weight gain is considered to be a
significant clinical test in antenatal care. Maternal
weight gain is also a measurement frequently discussed
by the patient in consultation with her doctor or
midwife. Concern is often expressed if the patient does
not gain weight as the pregnancy progresses. The
amount of maternal weight gain that is compatible with
a normal outcome has been the matter of debate since
the 1940s.'®*°?° These have led to studies resulting in
recommended weight gains in pregnancy.? While most
reports define obesity as an increased body mass index
of greater than or equal to 30 kg/m2 (IOM),others have
defined it as increased waist circumference, increased
waist — hip ratio or body weight of more than 90 Kg.
This makes comparison of studies difficult and may
have implications in the management of normal
pregnancy.

Obesity in Ghana is increasing especially among
females.”>?® Maternal obesity has long been correlated
with an increased risk of chronic hypertension and
diabetes prior to pregnancy and adverse pregnancy
outcomes including  pre-eclampsia,  gestational
diabetes, fetal macrosomia and  caesarean
deliveries.*® The perinatal problems that have been
identified with maternal obesity and pregnancy include
an increased risk of birth asphyxia, birth trauma, and
neonatal hypoglycaemia.?® In this study, risk factors
associated with overweight and obesity were increased
induction of labour, caesarean sections, macrosomic
babies, stillbirths, perineal trauma, post-partum
haemorrhage and retained placenta.

The limitations of this study were the relatively small
sample size and that it was conducted in a private
clinic. The low ratio of underweight patients may be a
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reflection of the generally good nutritional status of
these patients and also the general notion among
Ghanaians that being plump is a reflection of well-
being. It is likely that if the sample size were larger or
if the study were done in a public hospital other
significant obstetric and neonatal complications would
have been found.

This study, though involving relatively small numbers,
adds to the increasing body of evidence which suggests
that obesity, measured by BMI, predisposes women to
complicated pregnancies and increased obstetric
interventions. Obstetrically, obese women may benefit
from low gestational weight gain. In developing
countries the paucity of research on weight gain in
pregnancy and obstetric and neonatal outcomes gives
cause for concern. Anaemia and low birth weight is
relatively common and poor weight gain has been
found to contribute to these.'* Pregnant women in these
countries generally start antenatal care late and early
BMI will be difficult to determine. In addition weight
gain will be influenced by seasonal availability of food
especially in rural areas as well as high parity and
breast feeding patterns.”’

A proposal from South Africa in which monitoring of
pregnant women can be done with measurements of
height, weight and mid-upper arm circumference
(MUAQC) to classify them into various risk categories is
worth exploring.?

CONCLUSION

This study has shown an association between maternal
overweight and obesity and adverse pregnancy
outcomes including higher caesarean section rates,
stillbirths, fetal macrosomia, post-partum haemorrhage
and retained placenta. Normal fetal outcome is possible
throughout the range of BMI and weight gain.
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It is recommended that studies enrolling larger sample
sizes such as in hospitals delivering over 5,000 women
per year are carried out as these are more likely to yield

results comparable to those found

in the large

population based studies in the developed countries and
add to data which is currently lacking in developing
countries. There is also the need to develop guidelines
on weight gains to optimize pregnancy and neonatal
outcomes.
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