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Abstract

Background

There are limited epidemiological data on metabolic syndrome (MetS) during gestation
in many developing nations. Available information on MetS prevalence in pregnancy is
of clinical importance as it could aid in identifying pregnant women at risk of adverse
perinatal outcomes. This study was designed to determine the prevalence of MetS, and its
associated risk factors in pregnant women in Auchi, Edo Stage, Nigeria.

Methods

This hospital-based cross-sectional study involved 223 pregnant women aged 17-45
years recruited from selected hospitals in Auchi and its environs. Information on socio-
demography and nutritional habits were obtained using a self-administered questionnaire.
Anthropometric indices were determined using appropriate methods for height, weight
and BMI. Blood glucose, triglyceride, high-density lipoprotein, low-density lipoprotein
and total cholesterol were determined from the serum of the study participants using
enzymatic assay. The prevalence of MetS was determined using the HNLBI/AHA and
NECP ATP III definitions, modified for pregnant women.

Results

The findings revealed the following prevalences: MetS 10.8% , low HDL 35.7%, obesity
14.4%, high blood pressure 4.5%, hyperglycaemia 21.6% and hypertriglyceridemia
11.8%. There was no significant association between social-demographic and life style
parameters with MetS.

Conclusion

The findings emphasize the importance of vigilant monitoring of pregnant women to
reduce the risk of metabolic syndrome.
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Introduction

Metabolic syndrome (MetS) is a multifarious
cluster of cardiovascular disease and type II
diabetes mellitus risk factors that frequently
occur together.[1] Obesity, hyperglycemia
and hyperlipidemia, are all disorders
associated with MetS that are brought on by
changes in insulin sensitivity and persistent
low-grade inflammation.|[2]

Currently, it is a cause of great concern
in both developed and developing nations
because it affects a considerable proportion
of the world population.[3] About 24%
to 34% of Americans and up to 36% of
Europeans aged 40 to 55 are affected by this
epidemic, which is linked to the increased
prevalence of obesity in both industrialized
and developing nations.[4] In the US, almost
one in three adults has MetS,[2] and Its
prevalence varies between 24% and 33%
in India and between 20.4% and 39.68%
in China.[5, 6] Similar trends are seen in
Africa, where the prevalence of MetS varies
between nations and is dependent on the
diagnostic criteria used. The prevalence was
reported as being 34.6% in Kenya, 34.8% in
Ethiopia, 42.6% in South Africa and 19.1%
in Uganda,[7, 8] and 34.3% in Nigeria.[9]

In Nigeria, MetS prevalence has been
reported in some cities and states in the
country using different diagnostic criteria.
This includes Sokoto, 20.5% (WHO), Enugu,
15.9% (IDF), Lagos, 34.3% (NCEP-ATP),
Osogbo, 17.9% (IDF). Lagos, 86% (IDF),
Jos 63.6% (IDF), Uyo 62.5% (NCEP-ATP III)
and Ibadan 16.3% (IDF).[10,29] In Africa,
where MetS is relatively common, women
appear to be more impacted by MetS and its
components than men regardless of age and
other risk factors.[11]

Pregnancy-related MetS poses a serious risk
to the mother's health as well as the health
of the unborn child.[12] Few studies have
demonstrated a link between MetS in the
first trimester of conception and unfavorable
maternal and neonatal outcomes during
pregnancy.
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Furthermore, perinatal consequences
like diabetes mellitus during pregnancy,
premature delivery, malformations of

the neural tube, and a high risk for the
newborn to develop obesity, MetS, or type 2
diabetes mellitus later in life have also been
reported.[13 — 15] In Nigeria, information
is sparse on the association between MetS
with pregnancy outcomes. The purpose of
this study was to ascertain the prevalence of
MetS and its components among expectant
mothers in Auchi, Etsako West, Edo State,
Nigeria.

Method

Study Design and Setting

This cross-sectional study was conducted in
hospitals in Auchi metropolis, in the Etsako
west region of Edo State, Nigeria. The study
involved 223 pregnant women receiving
antenatal care, of these, 200 participants
were recruited from Favour Hospital, 10
from Auchi Central hospital, and 13 from
Blossom Hospital. The study was carried
out from November 2022 to March 2023.

Sample Size and Sampling Method

The sample size for this study was
determined using this formula n = (2)2 p
(1 — p) / d2, with a prevalence of MetS of
12%,[16] a 5% acceptable margin of error,
with a 95% confidence level. A minimum of
162 participants made up the sample size.
For a final minimum sample size of 223
individuals, a 10% imponderable proportion
was included to the model. All pregnant
women who met the selection criteria were
recruited using simple random sampling
during their antenatal session.

Eligibility Criteria

Apparently, healthy pregnant women who
were between the ages of 17 and 45 years
old who came to the above hospitals in Auchi
for antenatal appointments were recruited
into this study. This study excluded
pregnant women who had diabetes mellitus,
cardiovascular disease, pre-pregnancy
hypertension and hyperuricemia.
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Determination of Anthropometric
Parameters
The height of each study participant

was measured using a stadiometer. The
participant was asked to put on light clothing
and take off their shoes and headgear.
The body weight of each participant was
measured using a weighing balance. BMI
was determined using the formula: BMI =
Weight (kg)/Height (m2) and BMI = 30.[5,
14, 22]

Determination of Biochemical Parameters
Preparation sample: Following an overnight
fast of at least 12 hours, a 5 ml blood
sample was taken from each participant
via venipuncture and 3ml of blood was put
into a lithium heparin bottle for lipid profile
test and 2ml was put into a fluoride oxalate
bottle for blood glucose test. Within one
hour of blood collection, the blood samples
were centrifuged for S minutes at a speed of
300 revolutions per minute (rpm) and the
plasma was separated into a plain sample
bottle labelled properly and kept in the
freezer at -200C until analyzed.

(b) Determination of lipid profile: The enzyme
assay spectrophotometric method was used
to determine the level of total cholesterol,
HDL, LDL and TG concentrations (Precision
Kit, India).[5, 17]

(c) Blood glucose determination: Fasting
plasma glucose level was determined using
the glucose oxidase method following the
manufacturer’s instruction (Precision Kit,
India).[5]

Measurement of Blood Pressure

At a comfortable sitting position, an
automatic digital blood pressure monitor
was used to measure the diastolic (DBP)
and systolic (SBP) blood pressure. Two
measurements were obtained at 5-minute
intervals after the study participants
were given at least 25 minutes to relax.
The average of the two readings that were
obtained from the subjects was used as the
final blood pressure in mmHg.

Diagnosis of Metabolic Syndrome
IdentificationofMetSusedthe NationalHeart,
Lung, and Blood Institute /American Heart
Association (HNLBI/AHA), Adult Treatment
Panel III (ATP III) definitions, modified for
pregnant women.[14] A participant is said
to have MetS if she possesses at least three
of the following criteria: BMI >30 kg/m2; TG
>150 mg/dl HDL <50mg/dl, SBP 2130/DBP
>85 mm/Hg.[5]

Statistical Analyses

The IBM SPSS for Microsoft Windows version
21 (IBM Corp, Armonk, NY, USA),

was used for data analysis. The comparison
of continuous variables presented as mean
and standard deviation (SD) was done using
ANOVA. Chi square test was used for the
comparison of categorical variables and to
assess the prevalence of MetS among the
study participants. Binary logistic regression
was used to predict and identify the risk
factors of MetS. The statistical significance
of P<0.05 was used as the threshold.

Ethical Considerations

The Ethical Committee of the Faculty of Basic
Medical Sciences at Edo State University
Uzairue issued the ethical approval
(EDSUREC 22/0079). Prior to conducting
the research, the study participants were
asked to provide written consent. Detailed
information regarding the nature of
study and purpose was provided, and the
pregnant women voluntarily enrolled in the
project. They were assured of their safety
and the confidentiality of their responses
throughout the study.

Results

The socio-demographics of study
participants, are shown in Table 1, whereby
the prevalence of MetS was 0.9% among
participants between the ages of 17-22
years old, 4.0% among participants between
the age of 23-28 years old, 2.2% among
participants between the age of 29-34 years
old, 3.1% among participants between the
age of 35-40 years old and 0.4% among
participants between the ages of 41-45 (p
0.021).
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The prevalence of MetS was higher amongst
married participant (9.0%) compared to
single and divorced though it was not
significant (p = 0.520). The prevalence
of MetS was found to be insignificantly
higher in participant with secondary school
education (6.3%) compared to tertiary
(3.1%), (p = 0.223).

MetS prevalence was higher in participants

who are self-employed (9.4%) compared
to the employed (0.9%) and unemployed
(0.4%). MetS prevalence was higher amongst
participants who are Christians (6.7%)
compared to Muslim (4.1%) (p = 0.860).

Table 1. Socio-demographic status and ages of study participants with MetS and

Non-MetS (N=223)

Parameters Response Metabolic syndrome n (%)
MetS Non-MetS p value
n (%) n (%)
Educational level Primary 3(1.3) 9(4.0) 0.223
Secondary 14(6.3) 114(51.1)
Tertiary 7(3.2) 76(34.1)
Marital status Married 20(9.0) 150(67.2) 0.520
Single 4(1.8) 41(18.4)
Divorced 0(0) 8(3.6)
Occupation Employed 2(0.9) 19(8.5) 0.219
Self-employed 21(9.5) 145(65.0)
Unemployed 1(0.4) 35(15.7)
Religion Christian 15(6.7) 128(57.4) 0.860
Muslim 9(4.1) 71(31.8)
Age group 17-22 2(0.9) 35(15.7) 0.021
23-28 9(4) 90(40.4)
29-34 5(2.2) 41(18.4)
35-40 7(3.1) 33(14.4)
41-45 1(0.4) 0(0.0)

MetS=Metabolic syndrome; Non-MetS= Non Metabolic Syndrome.

Family history of chronic diseases, lifestyle
and level of physical activities of study
participants are shown on Table 2. There was
no significant difference in the consumption
of alcohol pre- and during pregnancy, family
history of chronic diseases and physical
activities in the study participants.
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Table 3 shows the dietary patterns of study
participants. There was no difference in
eating close to bedtime, skipping meals,
number of meals per day, or consumption of
fruits, vegetables, fish, meat, tea and dairy
products.
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Table 2. Family History of Chronic Diseases, Level of Physical Activities and Lifestyle
Parameters of study participants with MetS and Non-MetS

Parameters MetS Non MetS P value
n (%) n (%)

Life style and level of physical activities

Alcohol before pregnancy No 17(7.6) 164(73.5) 0.171
Yes 7(3.2 35(15.7)

Alcohol during pregnancy No 23(10.4) 185(83.0) 0.596
Yes 1(0.4) 14(6.2)

Physical activity levels Inactive 6(2.7) 63(28.2 0.362
Active 14(6.3) 86(38.6
Very active 4(1.8) 50(22.4

Farm work No 22(9.9 184(82.5) 0.890
Yes 2(0.9) 15(6.7)

Stress No 13(5.9 132(59.2) 0.238
Yes 11(4.9 67(30.0)

Family History of Chronic Diseases

Type 2 Diabetes No 21(9.4) 178578.9) 0.771
Yes 0(0.0) 2(0.9)

Cardiovascular diseases No 24(10.8) 197588.3) 0.662
Yes 0(0.0 2170.

Hypertension No 23(10.4) 178(79.8) 0.322
Yes 1(0.4 21&9.4

Gestational diabetes No 24(10.8) 199(89.2)

Note: Data are presented as relative frequencies (in %) and absolute frequencies (n), MetS=Metabolic syndrome; Non-MetS= Non

Metabolic Syndrome.

Table 3. Dietary Pattern of Study Participants with MetS and Non-MetS

Parameters Response MetS (%) Non-MetS (%) P values
Eaten close to bed time Yes 16(7.2) 121(54.2) 0.577
No 8(3.6) 78(35.0)
Weekly skipping of meals Nil 17(7.6) 119(53.4) 0.753
Once a week 1(0.4) 17(7.6)
2 times a week 2(0.9) 24(10.8)
3 times a week 3(1.3) 14(6.3)
4 times a week 1(0.4) 7(3.1)
S times a week 0(0.0) 3(1.3)
7 times a week 0(0.0) 11(4.9)
14 times a week 0(0.0) 4(1.8)
Weekly consumption of fresh fruits Yes 24(10.8) 192(86.1) 0.351
No 0(0.0) 7(3.1)
Number of meals per day 2 times a day 1(0.4) 26(11.7) 0.514
3 times a day 16(7.2) 113(50.7)
4 times a day 7(3.1) 49(22.0)
S times a day 0(0.0) 6(2.7)
6 times a day 0(0.0) 5(2.2)
Weekly consumption of raw Yes 14(6.3) 98(43.9) 0.400
vegetables No 10(4.5) 101(45.3)
Weekly consumption of cooked Yes 24(10.8) 189(84.8) 0.261
vegetables No 0(0.0) 10(4.5)
Weekly consumption of eggs Yes 18(8.1) 159(71.3) 0.575
No 6(2.7) 40(17.9)
Consumption of meat Yes 24(10.8) 192(86.1) 0.351
No 0(0.0) 7(3.1)
Consumption of fish Yes 24(10.8) 183(82.1) 0.149
No 0(0.0) 16(7.2)
) : es 17(7.6 152(68.2) 0.549
Consumption of milk io 7(;' 1) ) 47(2(1.1)
::A(/;(;Eelzly consumption of tea or %gs %?460)7) %%?3[?74)8) 0.822

MetsS=Metabolic syndrome; Non-MetS= Non Metabolic Syndrome
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Table 4 shows the prevalence of MetS
and its determinants among participants
recruited in this study. The most occurring
metabolic component of MetS was low HDL,
with a prevalence of 35.7%, followed by
hyperglycemia with a prevalence of 21.6%.
Hypertension was the least prevalent (4.5%)
among the various components of MetS.

Figure 1 shows that the mean value of
BMI, SBP, DBP, plasma glucose level
and TG levels were significantly higher in
participants with MetS compared to those
without MetS, while the mean value of HDL-
cholesterol level, TC and LDL were higher in
pregnant women without MetS compared to
participants with MetS.

Table 4. Prevalence of metabolic syndrome and its individual components

Components of MetS ::;'c)avalence Components OR 95%Cl1 P value
Low HDL-cholesterol 35.7 Low HDL 14.16 3.24-61.86 <0.001
High fasting blood glucose 21.6 High FBG 0.14 0.05-0.34 <0.001
Body mass index (BMI) 14.4 High BMI 0.08 0.03-0.21 <0.001
Hypertriglyceridemia 11.8 High TG 0.03 0.01-0.09 <0.001
High Systolic blood 5.2 High SBP 0.22 0.07-0.70 0.006
pressure (SBP)

High Diastolic blood 9.5 High DBP 0.24 0.09-0.62 0.002
pressure (DBP)

Elevated Blood pressure 4.5

Metabolic syndrome 10.8

MetsS=Metabolic syndrome
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Figure 1. Metabolic profile of study participants, showing mean + standard deviation (SD) of various components
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Discussion

In this study, there was no significant
difference between educational levels in
study participants with MetS and Non-
MetS. This is in contrast with the research
on prevalence of metabolic syndrome and
relationships  with socio-demographic
characteristics and physical activity in
urban population of Iranian adults,[18]
which indicated a higher prevalence of MetS
among participants with lower educational
status. Participants between the ages of 23
and 28 had a greater prevalence of MetS than
other age groups. This result is consistent
with that reported in the West region of
Cameroon.[5] This could be because most
study participants fall within this age range,
and age is recognized to be a risk factor for
many chronic diseases, such as obesity and
MetS.[2]

This study found no significant comparison
between the level of physical activity and
MetS, which is in contrast to a previous
report,[19] which showed that maintaining
an active lifestyle can prevent the
development of the MetS. The prevalence
of MetS in this study was 10.8% and this
was similar to a previous report.[20,5] Low
HDL and hyperglycemia observed could be
the reason for the high prevalence of MetS
reported in this study, because low HDL
and hyperglycemia were the most occurring
metabolic components among the study
participants. Among the risk factors of MetS,
low HDL (35.7%; 95% CI: 3.24.16-61.85)
and hyperglycemia (21.6%; 95% CI: 0.05-
0.34) were the most recurrent in the study
population. This report is in accordance
with the study carried out amongst pregnant
women in Dschang District Hospital in the
West Region of Cameroon.[5] The reduction
of HDL cholesterol has been linked to a
variety of genetic, dietary, and environment-
related factors.[21] In contrast, more than
90% of cases of low HDL cholesterol levels are
caused by lifestyle factors such as smoking,
inactivity, obesity, diet and advanced
alcohol-related liver disease.[21,22]

Studies have shown that there is a
significant correlation between low HDL
cholesterol levels and the physiological
manifestations of MetS during pregnancy.
Observation from the study conducted
amongst pregnant women has shown that
hypertriglyceridemia was identified as the
most prevalent MetS component.[20] This
prevalence of hypertriglyceridemia and
low HDL cholesterol may be the result of
alteration in lipid metabolism caused by
MetS-associated insulin resistance.[23]

The prevalence of obesity in this present
study (14.4%) is lower than the value
reported amongst pregnant women in the
West Region of Cameroon.[5] This could
be because the study was carried out in
the region of Cameroon with the highest
occurrence of obesity in the country and
the people had an ideology that being
overweight is considered a sign of good living.
[24] A sedentary lifestyle and overfeeding
are the major causes of obesity. However,
this prevalence is similar to the 11.1 %
prevalence reported in a review of metabolic
syndrome and pregnancy.[13]

The abdominal circumference cannot be
used to determine obesity during pregnancy
as it may not reflect a true state of abdominal
adiposity, particularly in women with
polyhydramnios and foetal macrosomia.[25,
26| The prevalence of hypertension in this
study (4.5%) was lower than the prevalence
of hypertension in a report of pregnant
women followed up at the Dschang District
Hospital of West Region Cameroon (11.9%).
[S] The lower prevalence of hypertension in
this study could be attributed to the healthy
lifestyle and dietary practices of the study
participants. In comparison to previous
studies,[5,13] hyperglycaemia prevalence of
21.6% in study was higher. This can be a
result of the study participant's eating habits
and type of diet.[27] On the other hand, in
this study, there was a lower prevalence
of hypertriglyceridemia (11.8%) than in
previous reports.[5,28] Studies have shown
that severe hypertriglyceridemia typically
develops in the presence of a hereditary TG
metabolism defect.[19]
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Strengths and Limitations of Study

This study focused on pregnant women from

Auchi and its environs that have received

comparatively little research in terms of

women's reproductive health.

In the course of this study, below are some

limitations of the study:

i. This study was conducted in Auchi
and its environs, it is challenging to
extrapolate its findings to all pregnant
women in the whole of Nigeria.

ii. Measurement errors caused by self-
reporting of socio-demographic
characteristics and economic position
may result in misclassification and lack
of differentiation, which could push a
relationship closer to zero or have less
significance.

Conclusion

It could be concluded from this study that
the prevalence of MetS was 10.8% among
pregnant women in Auchi, and low HDL and
hyperglycemia were the major components.
There is the need for regular monitoring of
pregnant women in order to reduce the risk
of metabolic syndrome.
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