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ABSTRACT 

Obesity rates are increasing in Cameroon. Obstetric 
literature has recently focused on the rising incidence 
of complications with increases in weight gain in 
pregnancy. Some of these complications include ges- 
tational diabetes, hypertensive disorders, operative 
deliveries, genital tract lacerations and fetal birth 
trauma. Examining the effects of excess weight gain 
during the course of pregnancy could help identify 
weight gain limits. The Institute of Medicine (IOM) 
was recommended by the World Health Organization 
(WHO) to develop guidelines for weight gain during 
pregnancy and we designed this study in order to de- 
termine delivery outcomes when weight is gained 
above these guidelines. We also sought to know if 
these guidelines are applicable in our environment. In 
this cross-sectional analytic design, pre-pregnancy 
and intra-partum BMIs were calculated for all the 
parturients who consented. They were classified into 
normal weight gain and excessive weight gain based 
on IOM recommendations. Those in the normal 
weight gain group were women with BMIs that 
ranged between 18.5 kg/m² and 30 kg/m² and who 
gained 9 - 16 kgs. Those who gained weight above 
these range were considered as having gained exces- 
sive weight during pregnancy. They were all follow- 
up in labor using the partogram. We compared pre- 
partum, intra-partum and post-partum outcomes in 
the two groups by calculating odds ratios (ORs), 95% 
confidence intervals and p values. One hundred and 
ten (110) overweight women were matched against 
the same number of women who had normal weight 
gain. There was no significant difference between so- 
cial status, marital status as well as level of educa- 
tional and weight gain in the two groups. Under- 

weight (BMI < 18.5), was strongly associated with ex- 
cessive weight gain (OR 2.5, 95% CI 1 - 6 and p = 
0.048). Women who gained weight above the recom- 
mended range suffered from preeclampsia 18.2% vs. 
6.4% (OR 3.2, 95% CI 1.3 - 8.0, p = 0.014), higher 
cesarean section rates 27.3% vs. 10% (OR 3.3, 95% 
CI 1.5 - 7.1, p = 0.002), higher rates of induced labor 
19.1% vs. 9.0% (OR 2.4, 95% CI 1.0 - 5.2, p = 0.05), 
prolonged labor 43.6% vs. 16.4% (OR 4.0, 95% CI 
2.1 - 7.4, p = 0.000), postpartum hemorrhage 10% vs. 
1.8% (OR 6.2, 95% CI 1.3 - 9.2, p = 0.002). There 
were also higher rates of fetal mal-presentation, 
11.8% vs. 3.6% (OR 4.0, 95% CI 1.31 - 11.9, p = 
0.004), macrosomia 30.9% vs. 6.4% (OR 7.0, 95% CI 
2.7 - 15.6, p < 0.0001), large for gestational age babies 
32.7% vs. 15.5% (OR 2.6, 95% CI 1.3 - 5.1, p = 0.0045) 
and birth trauma 10% vs. 1.8%. (OR 6.2, 95% CI 1.3 
- 9.2, p = 0.023). Women who gained weight during 
pregnancy above the recommended range had in- 
creased risk of adverse obstetric and neonatal out- 
comes.  
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1. INTRODUCTION 

The systematic review of outcomes of maternal weight 
gain during pregnancy, often referred to as gestational 
weight gain by health organizations is motivated by sev- 
eral trends in perinatal health that are of public health 
concern [1]. Gestational weight gain includes the prod- 
ucts of conception, which comprise the fetus and pla- 
centa, increases in maternal fat stores, plasma volume, as 
well as uterine and breast tissue. 

The prevalence of overweight and obesity is rapidly 
increasing in industrialized as well as developing coun-  *Corresponding author. 
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tries. Studies from urban populations in Cameroon have 
shown that overweight and obesity are increasingly com- 
mon among the adult population. The estimated preva- 
lence of obesity, based on body mass index (BMI), was 
17.1% in women in urban Cameroon by 2002 [2]. There 
is also an increasing prevalence of obesity in women of 
child-bearing age [3]. Pregnant women constitute an im- 
portant subpopulation with elevated risk for developing 
obesity due to excess weight gain during pregnancy, and 
hence obesity-related health problems [4]. 

According to the American College of Obstetricians 
and Gynecologists (ACOG), pregnancy complications 
associated with excess weight gain put the mother at risk 
of gestational diabetes, pre-eclampsia/eclampsia, cesar- 
ean delivery, prolonged labor, and their offspring at risk 
of macrosomia, stillbirths, preterm births, fetal distress, 
poor Apgar scores and neonatal mortality. These trends 
pointed to the need for guidelines to address optimal 
weight gain for all women during pregnancy [5]. 

In the 1930s, the recommended weight gain for all 
pregnant women, irrespective of pregravid weight status, 
was 6.8 kg. This recommendation to restrict weight gain 
to decrease the risk of pregnancy complications contin- 
ued until 1970 [6]. 

Over the next two decades, accumulating research 
suggested that one guideline was unlikely to say it all 
about morbid weight gain in pregnancy. This recognition 
led the World Health Organization (WHO) and other 
committees to ask the Institute of Medicine (IOM) com- 
mittee, a nonprofit organization in the United States of 
America that works outside the government to provide 
unbiased and authoritative advice to decision makers and 
the public, to issue guidelines that offered standardized 
guidance to providers and to the general public based on 
a woman’s pregravid weight status in 1990. Due to in- 
crease in gestational weight gain (GWG) and the associ- 
ated health complications, the committee was asked to 
re-examine and modify pregnancy weight guidelines and 
this was in 2009 [7]. 

The IOM recommended that the amount of weight a 
woman gains during pregnancy be guided by her pre- 
pregnancy BMI using World Health Organization (WHO) 
classification for BMI; those with higher BMIs prior to 
pregnancy were advised to gain less weight during preg- 
nancy than those with lower BMIs [8]. 

These guidelines were: for women with BMIs < 18.5 
kg/m², weight gain of 12.5 - 18 kg was recommended; 
with BMIs between 18.5 - 24.9 kg/m², weight gain of 
11.5 - 16 kg was recommended; with BMIs between 25.0 
- 29.9 kg/m², weight gain of 7 - 11.5 kg was recom- 
mended and with BMIs > 30 kg/m², weight gain of 5 - 9 
kg was recommended. Health Canada as well as many 
developing countries uses the new IOM 2009 guidelines 
to counsel women with respect to appropriate weight 
gain during pregnancy. These guidelines are based on 

WHO cut-off points for the BMI categories and include a 
specific, relatively narrow range of recommended weight 
gain for obese women [8].  

A few earlier studies have examined the effects of 
varying gestational weight gain on obstetric outcome in 
women and there are indications that weight gain within 
the 2009 IOM’s recommendations could improve both 
maternal and fetal outcomes in developed and develop- 
ing countries [9]. Though few studies have been carried 
out in our setting, the knowledge of increased weight 
gain during pregnancy to morbid levels will constitute a 
solid base for maternal and fetal morbidity and mortality 
risk evaluation. This study was designed to determine 
pregnancy (fetal and maternal) outcomes in relation to 
gestational weight gain away from the 2009 IOM rec- 
ommended guidelines.  

2. MATERIALS AND METHODS 

The design was cross sectional and analytic over a period 
of four years (2009-2012 inclusive) at the maternity of the 
Yaounde central hospital. Following ethical clearance No. 
288/CNE/SE/2008 and verbal or written consent formali- 
ties, pregnant women in early labor who consented were 
enrolled. A review of pregnancy histories was made and 
eligibility was based on pre-pregnancy or early preg- 
nancy recorded weights from where booking BMIs were 
calculated. Measurement of second weight and BMI es- 
timation for every woman was at the onset of labor. The 
women were then divided into two groups based on IOM 
recommendations: normal weight gain (BMI 18.5 kg/m² - 
30 kg/m² and weight gained 9 - 16 kg), abnormal weight 
gain (BMIs and weights gained above this range). Each 
group had 110 women. 

Age, marital status, educational level, employment 
status were obtained by interview and compared in the 
two groups. Labor was spontaneous, induced or aug- 
mented and was monitored using the partogram. Each 
baby delivered was examined completely and the third 
stage of labor was managed actively. Maternal and fetal 
outcomes were compared. 

Data were entered into Epi Info 7 spreadsheet and 
analyzed. Continuous variables were presented as means 
and categorized variables were presented as frequencies. 
We used the Chi-square test to determine associations 
and differences between proportions. Odds Ratios (ORs) 
and 95% confidence intervals (95% CI) were calculated 
for each variable compared and significance level be- 
tween differences in proportions was placed at 5%. 

3. RESULTS 

3.1. Maternal Outcomes with Respect to Weight  
Gain (Table 1) 

Maternal outcomes with respect to weight gain were bro- 
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ken down into pre-partum, intra-partum and post-partum. 
Women who gained weight above the recommended 
range were three times more likely to develop pree-
clampsia (OR = 3.7, 95% CI = 1.32 - 8.09, p = 0.014) 
and had 2 folds the odds of being induced (OR = 2, 95% 
CI = 1 - 5, p = 0.003). The odds of having prolonged 
labor was about 4 times among them (OR = 3.957, 95% 
CI = 2.11 - 7.43, p = 0.000). They were more likely to be 
delivered instrumentally (OR 3.57, 95 % CI 1.26 - 10.13, 
p = 0.012), to have episiotomies (OR 3.13, 95% CI 1.38 - 
7.09, p = 0.008) and to be delivered by caesarean section 
(OR 3.38, 95% CI 1.59 - 7.15, p = 0.002). The odds of 
developing post partum hemorrhage and post partum 
eclampsia was 6 and 3 respectively (Table 1). 

3.2. Fetal Outcomes with Respect to Weight Gain 

Though not statistically significant, cases of fetal distress 
and fetal demise were recorded in greater proportions 
among women who gained weight excessively (ORs 1.43 
and 2.03).  

The odds of fetal mal-presentation was almost 4 among 
these women (OR 3.68, 95% CI 1.13 - 11.97, p = 0.004). 
There were more cases of poor Apgar scores among them 
(OR 2.37, 95% CI 1.37 - 4.08, p = 0.002). The babies 
delivered by these women had 6 folds the odds of having 
traumas at birth (OR 6.02, 95% CI 1.31 - 9.2, p = 0.023). 
Fetal macrosomia was high (OR 6.58, 95% CI = 2.77 - 
15.65, p < 0.001) as well large for gestational (OR = 2.66, 
95% CI 1.39 - 5.11, p = 0.0045) (Table 2). 

4. DISCUSSION  

This study evaluated the maternal and fetal outcomes 
with respect to variations in gestational weight gain 
based on women’s pregravid status. We wanted to know 
if weight gained during pregnancy above the USA re- 
vised Institute of Medicine recommendations for gesta- 
tional weight gain had an effect on pregnancy outcomes 
and what these outcomes were in our milieu. These 
guidelines were set up in 2009 and were based on WHO 
BMI classification of weight. At the end of the study we 
realized that weight gained during pregnancy above the 
recommended ranges had an increased risk of adverse 
obstetrics as well as neonatal outcomes.  

The prevalence of obesity is rapidly increasing in 
Cameroon [10] and most pregnancies are unplanned. 
Overweight and obese women may not have the oppor-
tunity to normalize their BMIs prior to pregnancy [11]. 

In 2009, IOM revised guidelines which were pub- 
lished in 1990 because the initial guidelines did not use 
WHO BMI classification, and they only considered ma-
ternal outcomes leaving out fetal outcomes. The new 
guidelines did not have these shortcomings. In our study 
women who gained weight within the recommended 

Table 1. Maternal outcomes with respect weight gain. 

VARIABLES
EWG 

(n = 110)
NWG 

(n = 110) 
OR 95% IC p 

Pre-partum      

Pre-eclampsia 20 7 3.7 1.32 - 8.09 0.014

Induced labor 21 10 2.36 1.05 - 5.28 0.003

Intra-partum      

Prolonged labor 48 18 3.95 2.11 - 7.43 0.000

Instrumental 
delivery 

16 5 3.57 1.26 - 10.13 0.012

Episiotomy 24 9 3.13 1.38 - 7.09 0.008

Cesarean delivery 30 11 3.38 1.59 - 7.15 0.002

Post-partum      

Post-partum 
hemorrhage 

11 2 6.2 1.31 - 9.20 0.023

Post-partum 
eclampsia 

18 6 3.28 1.33 - 8.22 0.013

Key: EWG = Excessive Weight Gain; NWG = Normal Weight Gain. 
 
Table 2. Fetal outcomes with respect weight gain. 

VARIABLES
EWG

(n = 110)
NWG 

(n = 110) 
OR 95% IC p 

Intra-partum      

IPFD 13 4 1.43 0.43 - 4.64 0.767

Foetal distress 6 3 2.03 1.03 - 5.28 0.003

Mal-presentation 13 4 3.68 1.13 - 11.97 0.004

Macrosomia 34 7 6.58 2.77-15.65 <0.001

Post-partum      

Apgar score < 7, 
1st min 

60 37 2.37 1.37-7.43 0.002

Birth trauma 11 2 6.02 1.31 - 9.2 0.023

LGA 36 17 2.66 1.39 - 5.11 0.004

Key: EWG = Excessive Weight Gain; NWG = Normal Weight Gain; IPFD = 
Intrapartal Fetal Death; LGA = Large for Gestational Age. 
 
range were matched against women who gained weight 
above their respective recommended ranges for out- 
comes. Although these guidelines were made for the 
American population, other countries including under 
developed countries like South Africa, Brazil, Malaysia 
and China have started adopting them [12,13].  

Maternal BMI and gestational weight gain reflect nu- 
tritional status before and during pregnancy. Some evi- 
dence has considered abnormal weight gain to have a 
significant relationship with poor pregnancy outcomes 
[14]. 

For instance, our data indicates that, not up to half the 
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subjects 91 (41.6%) had prepregnancy BMIs between 
18.5 - 24.9 kg/m2 considered as normal. Furthermore, 
43.8% of women with normal BMIs did not ultimately 
achieve the recommended weight gain. Abnormal weight 
gain was also seen in more than half of the obese women 
(BMIs ≥ 30 kg/m2). Overall, there was no significant 
difference between the initial BMIs and percentage of 
desired gestational weight gain as has been reported ear- 
lier in Iran [14]. 

was rated weak for an association between high GWG 
and labor induction or failure of labor induction.  

Our results showed that weight gain in pregnancy was 
lower when pre-pregnancy BMI was higher. In particular, 
women who were overweight or obese before pregnancy 
generally gained less weight during pregnancy and very 
few had excessive weight gain. We also found out that 
underweight was strongly associated with excess weight 
gain. It has been described that maternal weight gain 
during pregnancy decreased with increasing pre-preg- 
nancy BMI [15]. This relationship has been well estab- 
lished but the reason for this is not obvious. It can be 
speculated that medical management and/or personal ef- 
forts for not gaining too much weight could be responsi- 
ble for a part of this association. However, during preg- 
nancy, fat is stored to secure energy supply during fetal 
growth and lactation. In obese women, no additional 
storage is necessary, which suggests that pregnancy 
weight gain could be restricted because of physiological 
mechanisms [16]. 

Since the amount of total weight gain is widely vari- 
able among women with good pregnancy outcomes, and 
the perinatal outcomes of interest are multifactorial in 
origin, it should not be expected for weight gain alone to 
be utilized as a perfect diagnostic or screening tool [17].  

Previous studies have shown that pregnancy weight 
gain within the ranges recommended by IOM is associ- 
ated with the best outcomes for both mothers and infants 
[18-21]. On the contrary, some studies that retrospec- 
tively assessed the sensitivity and specificity of this in- 
dicator, concluded that maternal weight gain alone is 
neither a sensitive nor a specific predictor of poor preg- 
nancy outcomes. 

Studies in China found out that excess weight gain 
was strongly associated with hypertensive disorders. But 
then, the cause and association for this effect is compli- 
cated. This is because preeclampsia causes edema which 
could contribute to increase weight gain and also, in- 
crease weight can cause preeclampsia. Erratically, high 
weight gain is likely to represent excessive fluid reten- 
tion but the relationship between increased GWG and 
onset of hypertension is unclear.  

There was a significant increase in the length of labor 
with higher weight gain. Women with excessive weight 
gain had more primary cesarean deliveries as described 
in literature [22]. There are many theories to account for 
the increased risk of cesarean delivery in women who 
gain too much weight during pregnancy. This may be due 
to fetal macrosomia, increase in soft tissue in the pelvis 
narrowing the pelvic outlet, the negative effect of poor 
pelvic and abdominal tone on fetal position, the rela- 
tively higher dosages of oxytocin required for induction 
and or maintenance of adequate contractile forces, the 
technical difficulty in fetal monitoring, as well as the 
concerns by the physician about shoulder dystocia [22]. 
Excessive weight gain was also significantly associated 
with increased risk of post partum hemorrhage.  

5. CONCLUSIONS  

Gestational weight gain above IOM guidelines was not 
significantly associated with increased incidence of in- 
trapartum fetal death (IPFD) in this study. We found a 
significant relationship between fetal distress and excess 
weight gain. There have been no prospective studies on 
the effect of weight gain on fetal heart rate patterns. It is 
also not well known if maternal habits or excessive 
weight gain causes a redistribution of placental blood or 
change in the normal physiological of pregnancy to af- 
fect fetal heart rate patterns.  

There was a 4-fold odds in mal-presentation among 
women who gained excess weight. This could be ex- 
plained by macrosomia and large for gestational age 
(LGA) found in them [22-24]. 
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