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Prevalence of Insulin Resistance among Medical Students of University of Benin,
Benin-City, Nigeria
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ABSTRACT
The dwindling population of medical doctors worldwide, most especially in Nigeria necessitates the
maintenance of good health among the current medical students who will transform to medical doctors in the
nearest future. Insulin resistance has been identified as the major aetiologic factor for most noncommunicable diseases worldwide. This study determined the prevalence of insulin resistance among the
medical students in University of Benin, Benin City, Nigeria. A total of 90 medical students ranging from 1835 years old were randomly selected from the medical student population who have spent at least one year in
the school. Thirty-nine (43.3%) of the students were males while 51 (56.7%) were females. Anthropometric,
fasting glucose, insulin and lipid parameters were determined. Insulin resistance was determined using
homeostasis model assessment of insulin resistance (HOMA-IR). Students were categorized based on gender
and levels of their lipid. Biochemical parameters were compared using Students T-test. Homeostasis model
assessment of insulin resistance (HOMA-IR) among male and female medical students were 0.208±0.20 and
0.624±0.70 respectively (p=0.0002). Female medical students have higher fasting plasma insulin than the
males. The prevalence of insulin resistance among medical students was found to be 3.3%. Prevalence of
insulin resistance among the medical students was low. Though, fasting plasma insulin was a bit higher
among female medical students, there is a need for health education on the effect of insulin resistance among
medical students most especially the females.
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INTRODUCTION
Insulin resistance is currently an
underlying phenomenon in the aetiology of most
non-communicable diseases.1 Insulin resistance
(IR) is commonly referred to as impairment of
insulin action with abnormalities in glucose
uptake in the muscle and increased hepatic
glucose production resulting in hyperglycaemia
2
in both the fasting and postprandial states.
Insulin resistance is a pathological situation
characterized by absence of physiological
response of peripheral tissues to insulin action,
leading to metabolic and haemodynamic
disturbances like dyslipidaemia, hypertension,
glucose intolerance or frank diabetes mellitus,
h y p e r u r i c a e m i a , a b d o m i n a l o b e s i t y,
hypercoagulability and abnormalities in
fibrinolytic system, hyperandrogenism, fatty
liver, coronary artery disease (CAD), metabolic
syndrome, polycystic ovarian syndrome and
3,4
some cancers. In insulin resistant individuals,
elevated plasma insulin, atherogenic
dyslipidaemia and endothelial dysfunction are
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commonly seen. It is the main culprit in the
association between visceral obesity and
3
metabolic/non-metabolic diseases.
Abnormalities in lipid metabolism have been
documented as one of the driving forces in the
aetiopathogenesis of insulin resistance.2,6 Lipid
derangements commonly seen in insulin resistant
individuals include: markedly reduced high
density lipoprotein- cholesterol (HDL-C),
elevated very low density lipoprotein (VLDL) and
less commonly, elevated low density lipoproteincholesterol (LDL-C); as levels of VLDL have
6
been reported to be controlled by insulin.
Hyperinsulinaemia enhances hepatic VLDL
production and hence contributes immensely to
hypertryglyceridaemia seen in insulin resistance
7
and diabetes mellitus.
Common health problems among medical
students range from psychiatric disorders,
infections, violence, smoking and alcohol intake. 8
Are they predisposed to common metabolic
diseases as a result of insulin resistance? This is
the thrust of this study among the medical
students.
Insulin resistance is one of the hallmarks
of metabolic syndrome.9 Few studies have
reported the prevalence of insulin resistance
among medical students. Charpe et al. reported
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the prevalence of insulin resistance as 40% among
Indian male medical students in Bhopal with a
significant association with central obesity.24 A
similar study examined obesity indices (body
weight, body mass index, waist circumference,
waist hip ratio etc) are positively associated with
insulin resistance in apparently healthy Korean
26
high school students. Lavalle et al. reported the
prevalence of metabolic syndrome among 213
students of the Faculty of Medicine, University
Hospital, Mexico as 9.8-14.5% while central
9
obesity was seen in 17.8-28.6% of the students.
Low HDL-C (59.1%), hypertriglyceridaemia
(38.1%), hyperglycaemia (25.8%) and
hypertension (13.6%) were noticed among the
9
students. High prevalence of insulin resistance
and obesity was documented among 100 healthy
10
young Omani medical students. Saad et al.
reported hyperinsulinaemia in normoglycaemic
11
patients with elevated blood pressure. They
opined that these patients might have insulin
resistance as elevated insulin levels stimulate the
sympathetic nervous system, increase renal
sodium retention, modulate cation transport and
induce vascular smooth muscle hypertrophy.11
Akande et al. reported high fasting insulin and
homeostasis model assessment of insulin
resistance (HOMA-IR) among Nigerian
hypertensive patients.2 In another study to
determine the basal insulin resistance and insulin
secretion among Nigerians with type-2 diabetes
(T2DM), Oli et al. reported 95% prevalence of
12
IR in type 2 diabetes mellitus patients. In a study
by Raimi et al., the prevalence of insulin
resistance among 50 Nigerians without prior
history of hypertension was 42%, taking IR as
HOMA-IR >2, with the women being more
affected.13 Bakari and Onyemelukwu in Zaria,
Northern Nigeria reported a mean HOMA-IR of
1.96 ± 1.04 among
hypertensive-diabetic
14
patients. Little is known about the level of
insulin resistance among medical students in
Nigeria. This study was carried out to determine
the fasting plasma glucose, insulin and lipid levels
in medical students and used homeostatic model
of assessment for insulin resistance (HOMA-IR)
to determine the prevalence of insulin resistance
amongst these students.

MATERIALS AND METHODS
Study location/population
This cross-sectional study was carried out
among medical students in the University of
Benin, Benin City, South-South, Nigeria; who
have studied for at least a year in the University.
Ninety apparently healthy medical students were
randomly selected from various levels in the
school. Participants were recruited through class
announcement and words-of-mouth. Medical
students who are diabetic or currently on steroids
or lipid lowering medications were excluded
from this study. Ethical clearance was obtained
from the Ethical Committee of the University of
Benin Teaching Hospital, written informed
consent was obtained from the students and
utmost confidentiality maintained throughout the
study. Data was protected with password in
personal computer and subjects' reports were
issued as requested by the students.
Blood pressure and anthropometric
measurement
Consented and eligible subjects who have
fasted were made to rest for five minutes before
blood pressure was measured. Blood pressure
(systolic and diastolic) was measured using
Acousson® sphygmomanometer and Litmann®
stethoscope by the same person. The cuff was
wrapped round the left mid-upper arm, systolic
blood pressure was detected initially by palpation
and later by the Korotkov sounds I and V for
systolic and diastolic blood pressures
respectively. Subjects were weighed with light
clothing, without shoes to the nearest 0.5 kg and
height measured (to the nearest 0.1cm) using a
stadiometer (RGZ-120) the reception of the
Advanced Clinical Investigation Laboratory in
the Department of Chemical Pathology. Body
Mass Index (BMI) was calculated as weight
divided by height square metre in kg/m2. BMI of
2
18-24.9, 25-29.9 and >30 kg/m were considered
as ideal weight, overweight and obesity
respectively using National Institute of Health
2 0 0 0 c l a s s i f i c a t i o n c r i t e r i a . 1 5 Wa i s t
circumference was measured midway between
the inferior margin of the last rib and the iliac
crest in a horizontal plane with the measuring
tape not compressing the soft tissue and subject
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standing erect with the feet 25-30cm apart to
ensure weight as evenly distributed. Waist
circumference of >102cm and > 88cm were
considered as elevated for male and female adults
respectively.
Hip circumference was measured around
the pelvis at the point of maximum protrusion of
16
the buttocks. Hip circumference of >95cm and >
98cm are elevated in male and female
respectively.15

Estimation of Insulin resistance
19
Insulin resistance was estimated by
calculating the homeostatic model assessment
for insulin resistance (HOMA-IR)
HOMA-IR= [Fasting plasma insulin (µU/ml)
x plasma Glucose (mmol/L)]
HOMA-IR > 2.0 was reported as elevated,
13
hence insulin resistance in the subject.
Data analysis
Data collected using a structured
questionnaire were analysed using SPSS version
20 (IBM/SPSS Amonk, USA). Data was
categorized by gender and level of glycaemia.
Subjects are either normoglycaemic or having
impaired fasting glucose. None of the subject was
diabetic. Data was tested for normality using
Komolgorov-Smirnov test; and then presented in
tables and bar charts. Quantitative variables were
presented as mean and standard deviation while
qualitative variables were expressed as
frequencies, percentages and proportions.
Differences in the mean values between the two
groups were compared using Student T-test.
Statistical significance was taken as p-value less
than 0.05.

Subject preparation and sample collection
The students picked their questionnaires
from the reception of Advanced Clinical
Investigation Laboratory a day before. They were
encouraged to fast overnight for at least 12 hours
before presenting themselves for sample
collection. Venipuncture site was cleaned using
70% methylated spirit and allowed to dry. A total
of 6 ml of blood was collected from the subjects.
Four milliliters of blood was dispensed
into an EDTA bottle for fasting plasma insulin and
lipids while 2ml of blood was collected into a
fluoride-oxalate bottle for fasting plasma glucose.
Lipid and insulin specimens were centrifuged at
3000 revolution per minute and separated into
0
plain bottles and stored in the -80 C freezer
located in the Advanced Clinical Investigation
Laboratory in the Department of Chemical
Pathology until they were analysed not later than
two weeks. Fasting plasma glucose specimens
were analysed immediately using glucose oxidase
method. The cost of reagents and consumables
were paid for by the researchers.

RESULTS
A total of 90 medical students (51 males
vs 39 females) with age range of 18 to 35 years
were recruited for this study. The mean age was
24.5 ± 2.30 years. The average fasting plasma
glucose and insulin in male and female subjects
were 4.88±1.11 vs 4.67 ± 0.71mmol/L and
0.867±1.23 and 3.09 ± 4.29µU/ml respectively.
None of the students has hypoglycaemia.
Homeostatic assessment model for insulin
resistance (HOMA-IR) in both male and female
was 0.208±0.20 and 0.624 ± 0.77 respectively
(p=0.000). The mean plasma total cholesterol
and triglyceride, LDL-cholesterol, Non HDLCholesterol and HDL-Cholesterol were
4.64±0.86, 0.93±0.25, 3.4±0.87, and 3.64±0.87
and 1.00±0.14mmol/L respectively. Elevated
total cholesterol was found in 28.2 and 27.5% of
male and female medical students respectively.
A total of thirty (33.3%) students had
elevated total cholesterol of > 5.12 mmol/L while
60 students have their total cholesterol within the
reference interval. Medical students with
elevated cholesterol have a significantly higher
fasting plasma insulin and insulin resistance
(3.17±4.86 vs 1.16±1.41µU/ml, p=0.001) and

Biochemical assay of fasting plasma insulin
and lipids
Fasting plasma insulin was assayed using
a sandwich immunoassay technique (Insulin
ELISA, Calbiotech®, CA92020; LOT INS5275),
plasma total cholesterol and triglyceride levels
were determined using enzymatic
spectrophotometric methods (752N-VIS
Spectrophotometer),
plasma high density
lipoprotein-cholesterol was determined using
17
method described by Burstein et al. while low
density lipoprotein-cholesterol (LDL-C) was
estimated using Friedewald equation (LDLC ( m m o l / L ) = To t a l c h o l e s t e r o l - H D L - C 18
Triglyceride/2.2). Non HDL-cholesterol was
estimated using the formula: NonHDL-C = Total
19
cholesterol- HDL- cholesterol.
27
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0.646±0.89 vs 0.259±0.29, p=0.000 respectively.
Female medical students have a slightly higher
total cholesterol than their male counterparts
(4.85±0.96 vs 4.58±0.56mmol/L, p=0.128).
Twenty medical students were found to have
impaired fasting glucose. However, there was

slight elevation of fasting plasma insulin
(2.024±3.47 vs 1.15±1.476, p=0.003) and insulin
resistance (0.40 5± 0.638 vs 0.33 ± 0.093,
p= 0.002) among students with normoglycaemia.
Fifteen of the male students have impaired
glucose

Table 1: General characteristics of the study population

Characteristics
Age(years) :18-23
24-29
30-35
Sex :
Male
Female
Marital status: Single
Married
Religion :
Christianity
Islam
Class(Level): 200
300
400
500
600
Tribe:
Bini
Yoruba
Ibo
Esan
Etsako
Urhobo
Others

Frequency (n)
45
38
7
39
51
89
1
89
1
3
3
39
20
25
26
5
16
7
4
4
28

Percentage(%)
50.0
42.2
7.8
43.3
56.7
98.8
1.2
98.9
1.1
3.3
3.3
43.3
22.3
27.8
28.9
5.6
17.8
7.8
4.4
4.4
31.0

Table 2 :Blood pressure and anthropometric parameters of the study population

Weight (kg)
Height (m)
BMI (kg/m2)
WC (cm)
HC (cm)
WHR
Systolic pressure
Diastolic pressure

Male
72.4±12.3
1.58±0.09
24.66±5.72
88.2±15.5
78.5±12.4
0.878±0.06
109.5±15.4
68.5±14.62

28

Female
74.3±14.5
1.56±0.07
26.21±6.10
86.0±14.8
88.7±13.1
0.95±0.05
110.2±13.81
70.3±15.01

p-value
0.506
0.231
0.128
0.167
0.004
0.221
0.124
0.301
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Table 3: Biochemical parameters of the study population based on gender

Biochemical
parameters
FPG (mmol/L)
FPI (µU/ml)
HOMA-IR
TC (mmol/L)
TG (mmol/L)
HDL-C (mmol/L)
LDL-C (mmol/L)
Non-HDL-C (mmol/L)

Mean ± SD
(n=90)

Mean ± SD
Male (n=51)

Mean ± SD
Female (n=39)

p-value

4.79 ± 0.96
1.80 ± 3.15
0.39 ± 0.59
4.64±0.86
0.93±0.25
1.00±0.14
3.46±0.87
3.64±0.87

4.89±1.11
0.867±1.23
0.208±0.29
4.67±1.07
0.91±0.29
1.03±0.11
3.44±1.06
3.62±1.06

4.67±0.71
3.09±4.3
0.624±0.78
4.63±0.51
0.95±0.18
0.96±0.16
3.48±0.55
3.67±0.54

0.212
0.0001
0.0002
0.128
0.417
0.207
0.301
0.115

FPG: fasting plasma glucose, fasting plasma insulin Homeostatic model assessment of insulin resistance, TC: total
cholesterol, TG: triglyceride, HDL-C: high density lipoprotein- cholesterol, LDL-C: low density lipoproteincholesterol.

Table 4: Biochemical characteristics based on the level of plasma total cholesterol in the study
population

Biochemical parameters
FPG (mmol/L)
FPI (µU/ml)
HOMA-IR
TG (mmol/L)
HDL-C (mmol/L)
LDL-C (mmol/L)
Non HDL-C (mmol/L)

Normocholesterolaemia
(n=60)
Mean ± SD

Hypercholesterolaemia
(n=30)
Mean ± SD

p-value

4.84±0.99
1.16±1.41
0.259±0.29
0.93±0.27
1.00±0.13
3.41±0.99
3.59±0.99

4.69±0.91
3.17±4.86
0.646±0.89
0.93±0.19
0.99±0.15
3.54±0.55
3.73±0.55

0.182
0.001
0.0001
0.561
0.432
0.320
0.128

Table 5 :Biochemical characteristics based on the level of glycaemia in the study population

Biochemical parameters
FPI (µU/ml)
HOMA-IR
TC (mmol/L)
TG (mmol/L)
HDL-C (mmol/L)
LDL-C (mmol/L)
Non HDL-C (mmol/L)

Normoglycaemia Impaired fasting glucose
(n=70)
(n=20)
Mean ± SD
Mean ± SD
2.024±3.47
0.405±0.638
4.598±0.939
0.889±0.228
0.996±0.141
3.545±0.786
3.723±0.783

1.15±1.48
0.331±0.09
4.80±0.542
1.07±0.265
1.024±0.123
3.144±1.099
3.560±1.112

p-value
0.003
0.002
0.000
0.000
0.000
0.000
0.000

FPG: fasting plasma glucose, fasting plasma insulin Homeostatic model assessment of insulin resistance, TC: total
cholesterol, TG: triglyceride, HDL-C: high density lipoprotein- cholesterol, LDL-C: low density lipoproteincholesterol.

29

Adaja & Ayinbuomwan

W J Biomed Res 2018, Vol. 5 No. 2, p. 25-33

70
60
50
40
30
20
10
0
NG

IFG
M

F

Figure 1: Bar chart showing the frequencies of glycaemic levels in the study population (NG: Normoglycaemia,
IFG: Impaired fasting glucose)
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Figure 2: Prevalence of insulin resistance among the study population
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blood glucose brings about various forms of
disease conditions such as prediabetes, diabetes
4
mellitus, metabolic syndrome, dyslipidemia etc.
Our study assessed insulin resistance
among the medical students who will later
occupy the medical positions in the future. The

DISCUSSION
Insulin resistance is a pathological
condition in which cells fail to respond normally
to insulin.4 The body cells lose sensitivity to
insulin preventing glucose delivery into the cells
for energy production. The resulting increase in
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prevalence of insulin resistance among the
medical students was 3.3%. Our finding is not in
agreement with the higher prevalence of insulin
resistance of 45% among the college students in
Mexico.20 This might be as a result of difference
in prevalence of overweight and obesity in
Nigeria and Mexico. Mexicans have been
reported to have more overweight and obese
individuals.21 Female medical students have
higher fasting plasma insulin (FPI) and insulin
resistance. This finding could be as a result of
higher adipocytes found in females than their
male counterparts.22 Insulin resistance is a major
component of metabolic syndrome. Turchiano et
al. reported that the use of HOMA-IR identifies
more college students with metabolic syndrome
than using impaired fasting glucose threshold.23
Our study observed higher levels of fasting
plasma insulin and HOMA-IR even among
medical students with normoglycaemia. This
implies that, there could be high prevalence of
metabolic syndrome among the medical students.
Higher levels of insulin found in female medical
students was at variance with the report of Charpe
et al.24 where 40% of male medical students had
their HOMA-IR ³ 2.0. Our study showed that
only three (3.3%) students had HOMA-IR ³2.00.
On the average, impaired fasting glucose
was seen in 20 students; however, more male
medical students have impaired fasting glucose.
Elevated total cholesterol was observed in 30
students but fasting plasma insulin in female
students was three times higher among students
with hypercholesterolaemia than
normocholesterolaemic students (p=0.000). This
also strengthens the view that metabolic
syndrome might be high among the medical
students. Plasma total cholesterol was higher
among female medical students than their male
counterparts (p=0.000). This could be as a result
of more adipocytes among the females than the
male students.22
Therefore, our study has shown that some
medical students have been programmed for
metabolic and non-communicable disease in
future. Studies have shown that medical doctors
are prone to non-communicable diseases like
obesity, diabetes mellitus, heart diseases.25

resistance is higher among the female medical
students than their male counterparts. There is an
urgent need for health education, routine medical
checkup and instituting therapeutic lifestyle
modification among the medical students to avert
the danger of non-communicable diseases later in
future when the society would be in dire need of
qualified healthcare professionals.
1.

2.

3.

4.

5.

6.

7.

CONCLUSION
The prevalence of insulin resistance
among the medical student is 3.3%. Insulin
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