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Abstract Background: Subsequent to the rising cesarean section rates worldwide over the past three decades,
this study was done to determine the risk factors that predispose to fetal macrosomia with the aim of determining the
intervention strategies for preventing fetal macrosomia dependent cesarean sections in Nigeria. Subjects and
Methods: A record review of the birth weights of 2410 babies delivered in St Philomena’s Hospital, a survey of the
nutritional habits of 75 mothers of macrosomic babies attending postnatal clinic within the study period, and an
assessment of the level of awareness’ of the fasting blood glucose status of 75 mothers of macrosomic babies and
330 pregnant women with interviewer administered questionnaire were done. Results: The prevalence rate for fetal
macrosomia in St Philomena’s Hospital was 8.4% during the study period. Cesarean section rate among women with
fetal macrosomia was 39.2% compared to a rate of 18% in women who gave birth to babies with normal birth
weight. It was also found that most pregnant women and mothers of macrosomic babies were not aware of their
fasting blood glucose status. Majority of mothers of macrosomic babies preferred high glycemic index diets and also
consumed sugary beverages on daily basis. Conclusion: Fetal macrosomia is a preventable outcome of pregnancy in
the presence of moderate dietary restriction, low glycemic index diets as well as the inclusion of dietary fiber in the
diet of pregnant women. Furthermore, a lower incidence of fetal macrosomia is capable of reducing cesarean section
rates in Nigeria.
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1. Introduction

Cesarean section rates have escalated in all parts of the
world in the last thirty years or more. Since 1985, the
international healthcare community has considered the
ideal rate for caesarean sections to be between 10% and
15%. Since then, caesarean sections have become
increasingly common in both developed and developing
countries. [1] Common indications for cesarean section
include cephalo-pelvic disproportion, obstructed labor,
imminent uterine rupture, prolonged labor, cervical
dystocia, mal-presentation, fetal distress, placenta previa,
cord compression, fetal macrosomia and two previous
cesarean sections. Other indications include conditions
where other complications, such as breech presentation,
fetal macrosomia and severe preeclampsia/eclampsia, are
presenting in labor in a woman who has had a previous
uterine scar. [2]

Cesarean section rates have risen to almost 50% in
China, [3] 50% in Brazil, [4] 32% in U.S.A, [5] and
variable rates of 14.3-35.5% in the various geopolitical
regions of Nigeria [6,7,8,9,10]. Though the international
health community has recommended that every effort

should be made to provide cesarean section for women in
need rather than striving to achieve specific rates, there are
long and short term risks for cesarean sections, especially
when they are carried out by health care providers in
settings that lack the facilities and/or capacity to properly
conduct safe surgery and treat surgical complications as
are commonly found in developing countries such as
Nigeria. [1]

Cesarean section rates have increased astronomically in
the past thirty years for several reasons. These include
non-medical factors, [11] fear of litigation, [12] perceived
safety of cesarean section in comparison to vaginal birth
[3] and assurance of survival for precious baby, [13]
pressure from patients and family members, [11] financial
gain [14,15] and medical factors such as poor management,
and lack of knowledge of partograph and lack of
knowledge of the use of forceps and vacuum extractor.
[16] Cesarean section may be demanded by women who
want give birth on particular days of the year [15] and
some doctors may succumb to pressure from these women.
The fear of litigation is the cause of high cesarean rates in
the United States of America [12] while the assurance of
survival of the baby is the reason for the high rate in China
where there is restriction on child birth. [3] Pressure from
patients and family members, who want to avoid the stress
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of labor may force some doctors to resort to cesarean
section. [16] In some countries, doctors prefer to perform
a cesarean section since it takes a shorter period and yields
higher financial gain [16] than a labor process. In several
cases, poor management is characterized by watchful
expectancy, lack of knowledge of the use of partograph,
forceps or vacuum extractor by doctors in district hospitals
[16].

Some of the factors that contribute to the stupendous
increase in cesarean section rates are preventable. One of
these factors is fetal macrosomia. This study was therefore
carried out to determine the risk factors that predispose to
fetal macrosomia with the aim of determining the
intervention strategies for preventing fetal macrosomia
dependent cesarean sections in Nigeria.

2. Materials and Methods

2.1. Ethical Consideration

Permission for this study was obtained from the ethical
committee of St Philomena’s Hospital, Benin City,
Nigeria.

2.2. Background of the Study Population

Benin City, the headquarters of Edo state of Nigeria has
a projected population of 1.6 million people. [17] Though
it is inhabited by approximately half of the population in
Edo State, it is made up of only 3 out of the 18 local
government areas of Edo State. These Local Government
areas are Oredo, Egor and Ikpoba-Okha.

Benin City has several public and private hospitals,
among which, are 2 state government owned tertiary
hospitals, a federal government owned tertiary (teaching
hospital) and 2 prominent missionary hospitals. Each of
these hospitals has facilities for maternal health activities
of Antenatal care, Clean and Safe Delivery, Post Natal
Care and Family planning. However, several pregnant
women prefer the catholic mission hospital named St
Philomena’s Hospital for antenatal care and delivery. This
study was therefore conducted in St Philomena’s Hospital
in Benin City, Nigeria.

2.3. Research Design

This study consisted of three components: Retrospective
study, Retrospective cohort study and Prospective study.

2.4. Retrospective Study

This was a survey of the birth weights and cesarean
births of new born babies using a record review of 2410
deliveries in St Philomena’s Hospital, Benin City from
April 2014 to March 2016.

2.5. Retrospective Cohort Study

This was a survey of 75 mothers of macrosomic babies,
who attended post natal clinic in St Philomena’s Hospital
from January to March 2016 to find out their nutritional
habits during pregnancy and knowledge of their glucose

tolerance status during pregnancy, using an interviewer
administered questionnaire.

2.6. Prospective Study

This was a study of the knowledge of glucose tolerance
status of 330 pregnant women attending antenatal clinic in
St Philomena’s Hospital, Benin City from January to
March, 2016 using an interviewer administered questionnaire.

2.6.1. Determination of Sample Size [18]

The desired sample size when population is more than
10,000 is as follows:

_2%pq

n= d_2
where n is the desired sample size when population is
more than 10,000
z is the standard normal deviation set at 1.96, which
corresponds to 95% confidence level
p is the proportion in the particular population estimated
to have a particular characteristic (eg. 5.4% prevalence for
fetal macrosomia in Benin City. [19]
qis1.0-pe.g0.946
d is the degree of accuracy desired. Usually set at 0.05 or
0.02.

Applying the values in this study

o 1962 *0.054*0.946

- ~78.49=T8.
(0.05)

2.6.2. Determination of Sample Size for Mothers
Attending Postnatal Clinic [18]

Since the population of pregnant women who deliver
their babies in St Philomena’s Hospital is less than 10,000.
The sample size for this study will be

nf—L
“1+(n/N)

Where nf is the desired sample size when population is
less than 10,000
n is the desired sample size when population is more
than10,000
N is the estimate of the population size

Applying the values for these estimates,

78
nf=———
1+78/2000

Therefore the desired sample size for mothers attending
postnatal clinic is 75.

=78/1.039 =75.072.

2.6.3. Determination of Sample Size for Pregnant
Women Attending Antenatal Clinic [18]

The desired sample size when population is more than
10,000 as follows:

2
L_2°Pq
d2

Where n is the desired sample size when population is
more than 10,000
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z is the standard normal deviation set at 1.96, which
corresponds to 95% confidence level
p is the proportion in the particular population estimated
to have a particular characteristic (50% is used since there
is no reasonable estimate)
qis1.0-p=0.50
d is the degree of accuracy desired. Usually set at 0.05 or
0.02.

Applying the values in this study

- _196?*0.50*0.50

——— =384.16.
(0.05)

Since the population of pregnant women attending
antenatal clinic in St Philomena’s Hospital is less than
10,000.

The sample size for this study will be

£ = n
“1+(n/N)

Where nf is the desired sample size when population is
less than 10,000

n is the desired sample size when population is more
than10,000

N is the estimate of the population size.

58

Applying the values for these estimates,

f__ 384 384
1+384/2000 1.192

Therefore, the sample size for pregnant women for the
determination of glucose tolerance status will be 322

Data analysis was done by cross-tabulation and
percentages.

=322.15.

3. Results

The prevalence rate for fetal macrosomia in St
Philomena’s Hospital was 8.4% within the study period
(Table 1). Cesarean section rate for all deliveries within
the study period was 20.5% while the specific cesarean
section rates for macrosomic and non-macrosomic babies
were 39.2% and 18.8% respectively (Table 2).

The favorite foods were white rice, cooked fermented
cassava, pounded yam and beans for 40%, 30.6%, 20%
and 9.3% of the mothers of macrosomic babies
respectively (Table 3). All mothers of macrosomic babies
indulged in sugary beverages on daily basis with 60% of
the mothers preferring soft drinks and 40% of the mothers
preferring sugar sweetened cocoa drinks (Table 4).

Table 1. Prevalence of Fetal Macrosomia in St Philomena’s Hospital, Benin City

No of deliveries within the Study Period 2410
No of fetal macrosomia 79
Prevalence of Fetal Macrosomia 8.4%

Table 2. Cesarean Section Rates in Macrosomic and Non-macrosomic Childbirths in St Philomena’s Hospital (April 2014 to March 2016)

Fetal macrosomia Non-macrosomic babies Total
No of deliveries 202 2208 2410
No of Cesarean sections 79 415 494
Cesarean section rate 39.2% 18.8% 20.5%

Table 3. Nutritional habits of mothers of macrosomic babies in Benin City, Nigeria

Favorite food No of mothers Frequency of intake/week
White rice 30(40%) >7

Pounded Yam 15(20%) >7

Cooked Fermented Cassava 23(30.6%) >6

Beans 7(9.3%) >7

Total 75(100%)

Table 4. Beverage Drinking Habits of Mothers of Macrosomic Babies in Benin City, Nigeria

Favorite Sugary Beverages

No of mothers

Frequency per week

Soft drinks 45(60%) >7
Cocoa drinks with sugar 30 (40%) >7
Total 75(100%)
Table 5. Vegetable Eating Habits of Mothers of Macrosomic Babies in Benin City, Nigeria

Addition of Vegetable to food No of mothers Percentage
Regular use 15 20%
Occasional use 20 27%
Nil 40 53%
Total 75 100%
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Table 6. Knowledge of glucose tolerance status by pregnant women in Benin City, Nigeria

Group Antenatal women Mothers of Macrosomic Babies
Quantity 330 75
Performed FBG 27(8.2%) 5(6.7%)

Only 20% of mothers of macrosomic babies regularly
added vegetables to their food while 27% of the mothers
occasionally added vegetable to their food (Table 5).

Only 8.2% and 6.7% of the pregnant women and
mothers of macrosomic babies respectively were aware of
their fasting blood sugar status (Table 6).

4. Discussion

Fetal macrosomia accounted for 8.4% of deliveries in
St Philomena’s Hospital within the study period. This was
within the range of 3%-15% reported by Muhamadbeigi et
al., (2011) [20]. It was also consistent with rates reported
by other studies in southern Nigeria but it was higher than
the rate reported in similar study in the University of
Benin Teaching, Benin City where Olokor et al., (2015)
[19] found a prevalence rate of 5.4%. This intra-city
variation in prevalence rate may be due to the higher
clientele in St. Philomena’s Hospital due to easier
accessibility and affordability. In Nigeria, prevalence of
fetal macrosomia seems to vary according to the geographical
regions. While it is higher in the rain forest regions in the
southern parts of Nigeria, [19,21,22] it is relatively less in
the savannah regions of Northern regions [23]. The
variations in prevalence according to geographical region
may be suggestive of dietary factors and cultural habits as
predisposing factors of fetal macrosomia. The prevalence
of fetal macrosomia has been reported as 8.1% in Enugu,
Eastern Nigeria, [21] 7.4% in Port Harcourt, South-south,
Nigeria [22] (On 5.4% in Benin City, South —south,
Nigeria [19] and 4.2% in Zaria, Northern Nigeria [23].

In this study, most of the mothers of macrosomic babies
indulged in regular intake of foods and beverages that may
be regarded as high glycemic index diets without the use
of dietary fiber in form of vegetables. Only 7% of the
mothers of macrosomic babies had beans as their favorite
food while 53% of these mothers had never added dietary
fiber in form of vegetables to their diet. Furthermore, all
mothers of macrosomic babies indulged in sugary drinks
on a regular basis. This habit becomes significant when it
is realized that excessive intake of high glycemic index
diets increases the quantity of post digestion glucose
available for absorption. This in turn boosts insulin
secretion from the pancreas with consequent anabolic
process and adipose tissue accretion. [24,25] Apart from
causing pre-gravid obesity in the non-pregnant; it also
predisposes pregnant women to develop excessive
gestational weight gain, both of which are predisposing
factors of fetal macrosomia. [26,27] The addition of
vegetable to high glycemic index diets reduces post
digestion absorption of glucose, [28] with consequent
modulation of fat accretion. Leguminous foods such as
beans have low glycemic index. Naturally fiber-rich foods
such as beans and raw pears slowly increase blood glucose
and thus have far lower glycemic indexes, of approximately
29-38.9. [29] Addition of cooked beans to high glycemic

index foods such as white rice may therefore be useful in
modulating glucose absorption during pregnancy with the
aim of preventing fetal macrosomia.

In this study, it was found that most of the mothers of
macrosomic babies had never been tested for fasting blood
glucose; only 6.7% of the mothers of macrosomic babies
and 8.2% of the pregnant women visiting the antenatal
clinic had been tested for fasting blood glucose. Fasting
blood glucose is not yet a routine antenatal test in most
hospitals in Nigeria. With increasing incidence of diabetes
mellitus [30], routine antenatal fasting blood glucose will
become a necessity especially when it is known that
diabetes mellitus is a major risk factor for fetal
macrosomia in most parts of the world. [31]

Though it is now known that sugary beverages
contribute to the development of obesity, [32,33] it is not
uncommon to find advertisements in the print and
electronic media in Nigeria asking people, making no
exceptions for pregnant women, to drink a bottle of sugary
beverage such as ‘malt’ drinks every day of the week. In
this study, it was found that all mothers of macrosomic
babies interviewed indulged in the consumption of sugary
beverages on daily basis. Even those mothers whose
favorite food was beans had macrosomic babies probably
because of the daily consumption of sugary beverages.
Sugary beverages enhance insulin secretion. High level of
Insulin inhibits leptin, depressing satiety and facilitating
the development of obesity. [34] In the fetal compartment,
there is also increased fat mass, increased muscle mass
and longitudinal bone growth [35], a factor, which favors
the development of shoulder dystocia during labor.
Therefore, when there is excessive secretion of insulin in
pregnancy as is found in insulin resistance and maternal
over-nutrition, the result is excessive gestational weight
gain and large babies.

The cesarean section rate in St Philomena’s Hospital
during the study period was 20.5%. When cesarean
sections for fetal macrosomia are excluded, the cesarean
section rate drops to 18.8%. This rate is above the
recommended rate of 10-15% by World health
Organization. [1] Though the increase in cesarean section
rate due to fetal macrosomia may be a paltry 1.7% in this
study, this is significant when the human and material
resources necessary for the 79 cases of fetal macrosomia
is considered especially as it may mean catastrophic care
for many of the mothers. It is also noteworthy that the
cesarean section rate among the cases of fetal macrosomia
was as high as 39.2%. By implication, as the prevalence of
fetal macrosomia rises in a community, cesarean section
rate is expected to rise significantly. World Health
organization is already worried about the escalating
cesarean section rates in several parts of the world. When
the need for cesarean section becomes too high in
medically underserved areas, the increase in maternal
mortality rates in such communities can best be imagined.
It is therefore of utmost importance to nip the increasing
incidence of fetal macrosomia in Nigeria in the bud.
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Since predisposing factors for fetal macrosomia are
known, strategies for preventing fetal macrosomia may be
as follows:

e Prevention of pre-gravid obesity
Prevention of excessive gestational weight gain
Early diagnosis and treatment of diabetes mellitus
Specific protection for fetal macrosomia

4.1. Prevention of Pre-gravid Obesity and
Excessive Gestational Weight Gain

A macrosomic female baby has the potential of
developing obesity, insulin resistance, hyperlipidemia and
hypertension making it an independent risk factor for the
development of metabolic syndrome in adulthood. [36]
Therefore the prevention of fetal macrosomia is itself a
conducive step in the prevention of pre-gravid obesity.
Women of reproductive age should be encouraged to
‘watch their weight” by not eating more than enough of
available food especially when these are high glycemic
index diets. There should be no ‘second helpings’ and
quantity of energy intake should not be more than 2000
Kilo calories per day. Diets containing beans and dietary
fibers in form of vegetables and fruits should be
encouraged. Adequate exercise is a necessity. Sugary
beverages should be minimized if they cannot be avoided.

4.2. Prevention of Excessive Gestational
Weight Gain

The Institute of Medicine (IOM) prescribes a range of
weight gain for normal, overweight and obese pregnant
women and also recommends cut off values for excessive
gestational weight gain. [37] This implies that obese
women should eat less food than women with normal
weight during pregnancy in order to attain recommended
gestational weight gain. According to the Institute of
Medicine’s recommendations, a pre-gravid obese woman
with a body mass index greater than 30Kg/m? should
maintain an average gestational weight gain of 0.17 to
0.27Kg per week of pregnancy while a pre-gravid
overweight woman with a body mass index of
25.0-29.9 kg/m? should maintain an average gestational
weight gain of 0.23 to 0.33Kg per week. A woman with a
normal pre-gravid body mass index (18.5-24.9 kg/m?)
should maintain an average gestational weight gain of
0.35-0.50 Kg per week. [38] The habit of eating low
glycemic index diets, inclusion of dietary fibers in the diet
and avoidance of sugary beverages is very useful in
successful maintenance of desired gestational weight gain.

4.3. Early Diagnosis and Treatment of
Diabetes mellitus

Fasting blood glucose should be made a routine
antenatal test in Nigeria to enable early diagnosis and
treatment of diabetes mellitus. This test should be carried
out in all trimesters of pregnancy in order to detect cases
of gestational diabetes mellitus. When diabetes mellitus is
detected, affected patients should be managed jointly by
the obstetrician and internal physician with special interest
in the management of diabetes mellitus. In Nigeria, it is

not uncommon to find cases of complicated diabetes
mellitus in pregnancy being managed by quacks, wives of
religious leaders, and health care providers, who are not
experienced in its management. This calls for legislation
on the right of various categories of health care providers
or facilities to conduct delivery for various categories of
pregnant women.

4.4. Specific Protection for Susceptible
Women

Where women have developed the predisposing factors
for fetal macrosomia, it becomes necessary to offer a
specific protection for its prevention. In a previous study,
it was found that intraperitoneal injection of aqueous
extract of alligator pepper was capable of reducing
gestational weight gain and litter size of pregnant Sprague
Dawley rats without adverse effects on the mother rats and
the off springs. [39] This effect was also observed in
alloxan induced diabetic Sprague Dawley rats in another
study. [40] In yet another study, it was suggested that the
active constituent of the alligator pepper with this activity
is Beta caryophyllene. [41] Apart from alligator pepper,
beta caryophyllene is a common constituent of the
essential oils of numerous spice and food plants and a
major component in cannabis [42] Beta-caryophyllene is a
known type 2 cannabinol receptor agonist (CB2R), which
can reduce weight by lipo-oxidation. [43] as well the
metabolic effects of its insulin reducing property in the
first trimester of pregnancy. [41] This observation could
be used in the design of a vaccine or food supplement,
which could be used as specific protection for susceptible
pregnant women.

5. Conclusion

Fetal macrosomia may become an important factor in
increasing cesarean section rates especially when obesity
is becoming a pandemic. [44] The ingestion of high
glycemic index foods as well as sugary beverages has
been suggested as a contributory factor of fetal macrosomia
in Nigeria. [45] This implies that fetal macrosomia is a
preventable condition. It is therefore possible, using preventive
methods, to reduce the incidence of fetal macrosomia with
the aim of reducing escalating cesarean section rates in
areas where facilities for cesarean section are available or
reducing unprecedented maternal mortality rates in areas
where such facilities are not available.

Significance to Public Health

Fetal macrosomia is a preventable, non-communicable
condition, which increases obstetric intervention rates
including cesarean section rate. Furthermore, it increases
maternal morbidity and mortality rates. The risk factors of
fetal macrosomia such as diabetes mellitus, gestational
diabetes mellitus, pre-gravid obesity and excessive
gestational weight gain are either controllable or
preventable in various stages of prevention including
health education and promotion, specific protection and
early diagnosis and treatment. Complications such as
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shoulder dystocia, birth trauma, birth asphyxia and
maternal trauma such as perineal tears and obstetric
fistulae are common complications, which increase disability
rates among women. In medically underserved areas, fetal
macrosomia escalates maternal morbidity and mortality
rates. This research highlights the preventable nutritional
and metabolic risk factors of this condition and establishes
its effect on cesarean section rates, emphasizing that its
preventable nature can be useful in reducing escalating
rates of cesarean section, a procedure which not only has
its complications but comes as a form of catastrophic care
to many of impoverished women in Nigeria.
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