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Abstract
Background: Obesity is a frequent co-morbid condition associated with excessive increase in weight. It is one of the most 
important modifiable risk factor in the pathogenesis of health disorders such as hypertension and type-2 diabetes mellitus. 
Association between Body Mass Index (BMI) and blood glucose level has been consistently observed, but remain poorly 
understood possibly because of interactions with other influencing factors. One unresolved question is whether there is  
a linear relationship.
Methods: This study investigated the correlation between BMI and blood glucose level among 253 consenting Nigerian 
undergraduates in apparent good health and with a mean age of 22.65 ± 5.52 years (males: 22.65 ± 5.22 years, female: 
22.31 ± 6.41 years).
Results: Older female subjects (24.53 ± 5.46 years) had significantly higher BMI when compared with other male 
counterpart (23.13 ±3.08Kg/m2 versus 22.14 ± 5.40Kg/m2, p≤0.05). Blood glucose levels, however showed no statistical 
significant difference between the male and female (4.09±0.74mmol/L versus 4.19±0.85mmol/L) subjects. There was a 
positive but weak correlation between BMI and blood glucose levels among the male subjects (r=0.43, n=151 and p≤0.05), 
while female subjects showed positive and strong (significant) correlation (r=0.53, n=102 and p≤0.05).
Conclusions: Older females in Nigerian undergraduates have considerable risk of increased BMI and associated 
abnormalities in blood glucose homeostasis. Concerted efforts need to be made by the management of Nigerian 
Universities to educate undergraduates on the health hazards of increased weight and the advantage of weight 
maintenance within the limits of what is formally acceptable.
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Background
Obesity is a frequent co-morbid condition associated 
with excessive increase in weight [5]. It is also one of the 
most important modifiable risk factor in the pathogenesis 
of health disorders such as atherosclerosis and type-2 
diabetes reported in most biochemical researches and 
cross-sectional studies.

In recent times, there have been a lot of critical 
biochemical investigations into the inter-relationship 
between body mass index (BMI) and other biochemicals 
such as luteinizing hormone (LH) [18], serum 25 hydroxyl 
vit-D in post-menopausal women [11], and blood pressure 
[10].

From biochemical metabolic analysis, it has been 
established that fatty acids which constitute the body fat 
contents, can be synthesized from simple carbohydrates 
such as glucose [12]. Thus, it is not unexpected for increase 
in blood glucose to induce increase in BMI; as increase in 
blood glucose level have associated with increase in lipid 
biosynthesis (lipogenesis) and hence, an increase in weight 
[12]. Since BMI is proportional to weight from its standard 

formular; weight/square height, it is therefore expected 
that factors such as blood glucose which influence weight 
will ultimately affect BMI.

A strong correlation has been established between a 
high BMI and the development of type-2 diabetes mellitus 
from a study of more than 7000 British men (mean follow-
up of 12 years) [9]. These observations were expected 
as obesity is known to induce insulin resistance due to 
decrease in insulin-sensitive receptors as the weight 
increases [16]. Insulin is known to facilitate the uptake of 
glucose through the specialized membrane of the insulin-
sensitive cells which invariably results in an increase in 
blood glucose level due to delayed glucose uptake [7]. 
It is therefore, expected that BMI should correlate with 
blood glucose levels but this is not however always the 
case because a Scottish study [8] has shown no significant 
statistical correlation between the random blood sugar 
level and Body Mass Index (BMI). A population-based, 
cross-sectional study of 1,978 subjects with Chronic Kidney 
Disease (CKD) of a Japanese community [13] showed 
BMI and the prevalence of obesity higher in subjects 
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with Chronic Kidney Disease (CKD) in both genders with 
also, an elevated level of blood pressure, fasting blood 
sugar and triacylglycerol in female subjects with Chronic 
Kidney Disease.

Notwithstanding the enormous investigations in this 
field, much more are yet to be studied. This research was 
therefore undertaken to determine the correlation between 
BMI and blood glucose levels in some apparently healthy 
Nigerian Undergraduates. This will be of importance to 

health care professionals in Africa and other developing 
countries.

Materials and methods  
Subjects 
Two hundred and fifty three (253) apparently healthy 
Nigerian Undergraduates between the ages of 16 and 30 
years were selected from Delta State University, Abraka and 
University of Benin, Edo State , both in Southern Nigeria .  
Subjects with abnormal BMI and BGL were excluded from 
this study.

Collection Of Blood Specimen 
About 2ml fasting whole blood was collected from each 
consenting subject into fluoride oxalate bottle using the 
vene puncture technique. The whole blood was then 
centrifuged at 1200xg for 5mins at room temperature 
(29-310C) to separate the plasma which was decanted into 
bijou bottle and stored frozen for analysis. 
  
Blood Glucose Determination
Fasting plasma glucose level was estimated using the glucose 
oxidase method as previously described [17]. The reagent kit 
used was supplied by Randox Laboratories, Ardmore, UK . 
  
Body Mass Index (Bmi) Estimation
 Weights were taken to the nearest 0.05kg and height to 
the nearest 0.05cm from which BMI was calculated for 
each subject using the standard formular; weight/square 
height (kg/m2).
  
Statistics
The Pearson’s correlation coefficient was used to analyze 
data and level of significance was set at α≤0.05 (P≤0.05). 
Informed consent was sought and obtained from the 
subjects and the study was approved by our Faculty’s 
Research and Ethics Committee.

Results
Body Mass Index (BMI) and blood glucose levels were 
measured for two hundred and fifty-three (253) consenting 
Nigerian undergraduates in apparent good health and the 
results obtained are presented in Tables 1,2 and 3.

As age group increases (that is, from 16-20 to 21-25 and 
then to 26-30 years), BMI and blood glucose levels (BGL) 
showed a corresponding increase for both male and female 
subjects although values were proportionately higher for 
the female subjects.

For the age group, 16-20 years, the female subjects 
showed a positive but weak correlation between BMI and 
BGL (r=0.43, P≤0.05 and n=35), while the male subjects 
showed a positive but significant correlation between BMI 
and BGL (r=0.63, P≤ 0.05 and n=35). Overall, there was a 
significant positive correlation between BMI and BGL among 
subjects in this age (r=0.67, P≤0.05 and n=70).

Age (years)        Sex            N  BMI (Kg/M2) BGL (mMol/L)

16-20 M 35 20.11±2.03 3.74±0.64

F 35 22.89±3.02 4.05±0.57

Total 70 21.35±2.92  3.90±0.63

21-25 M 84 22.89±3.06 3.84±0.78

F 46 23.02±3.42 4.28±0.92

Total 130 22.93±3.19 4.14±0.83

26-30 M 32 23.19±2.63  3.98±0.92

F 21 24.81±2.40 4.62±1.02

Total 53 24.03±2.55 4.23±0.82

Table 1. Body Mass Index (BMI) and Blood Glucose Level 
(BGL) for male and female subjects in different age Groups.

Values are expressed as Mean ± SD for “n” subjects.
BMI-Body Mass Index and BGL-Body Glucose Level. 
BMI classification: <18.5: underweight, 18.5-25.0: normal,  
25-30.0: overweight, 30.0-35.0: obese class I, 35-40.0: obese 
class II and >40.0: obese class III.

LEVEL N AGE (Yrs) BMI (Kg/M2) BGL (mMol/L)

100 53 20.09±4.16 19.36±2.81 3.82±0.43

200 35 20.98±3.67 22.76±3.18 3.98±0.73

300 60 22.31±3.94 23.28±3.16 4.28±0.93

400 105 24.69±4.84 24.29±2.82 4.33±0.73

Table 2. Body Mass Index (BMI) and Blood Glucose Levels 
(BML) for subjects in different levels (100-400) of study.

Values are expressed as Mean ± SD for “n” subjects.
BMI – Body Mass Index; BGL – Glucose Level.BMI 
classification: <18.5: underweight, 18.5-25.0: normal, 25-30.0: 
overweight,  
30.0-35.0: obese class I, 35-40.0: obese class II and >40.0: obese 
class III. 

Sex N BMI (Kg/M2) BGL (mMol/L) r-values p-values

Male 151 22.14±5.40 4.09±0.74 0.23 P≤0.05

Female 102 23.13±3.08 4.19±0.85 0.53 P≤0.05

Total 253 22.54±4.63 4.12±0.78 0.38 P≤0.05

Table 3. Gender differences in BMI and BGL for all the 
subjects.

expressed as Mean±SD for “n” subjects. 
BMI-BGL Mass Index, BGL-Blood Glucose Level  BMI 
classification: ≤18.5: Underweight,18.5-25.0: normal 25.0-30.0: 
Overweight, 30.0-35.0: obese class I, 35.0-40.0: obese class II and 
>40.0: obese class III. 
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For the age group, 21-25 years, the male and female subjects 
showed a positive significant (male; r=0.67, n=84, P≤0.05 and 
female; r=0.82, n=46, P≤ 0.05). Overall, there was a positive 
and statistical significant correlation between BMI and BGL 
among subjects in this group (r=0.76, n=130 and P≤0.05).

For the age group, 26-30 years, there was a positive and 
low statistical correlation between BMI and BGL among the 
male and female subjects (male; r=0.48, n=32 and P≤0.05 
and female; r=0.54, n=21 and P≤0.05). Overall, BMI and BGL 
showed a positive and weak correlation among subjects 
in this age group (r=0.51, n=53 and P≤0.05).

In all, there appear to be a relationship between BMI 
and BGL irrespective of sex and age.

As academic levels of the undergraduates (100-400) 
increase, there was a corresponding increase in both BMI 
and BGL mean values of the subjects.  For 100 level subject, 
BMI and BGL showed a positive and significant correlation 
(r=0.65, P≤0.05 and n=53). BMI and BGL showed a positive 
and strong significant correlation (r=0.80, P≤0.05 and 
n=35) among the 200 level students. But for the significant 
correlation (r=0.60, P≤0.05 and n=60). For 400 level subjects, 
BMI and BGL showed a positive and significant correlation 
(r=0.75. P≤0.05 and n=105).

BMI and BGL showed a positive but weak correlation 
among male subjects (r=0.23, P≤0.05 and n=151). Among 
the female subjects, there was a positive and significant 
correlation (r=0.53, P≤0.05 and n=102). Overall, for the 253 
subjects, BMI and BGL showed a positive but low significant 
correlation (r=0.38, P≤0.05 and n=253).

Discussion
One major objective for the study of chemical pathology 
with biochemical investigations into plasma analytes is the 
application of its knowledge to the maintenance of the body 
steady state [14]. Obesity is probably the most important 
modifiable acquired risk factor in the pathogenesis of types 
2 diabetes reported in most biochemical researches and 
cross-sectional studies [2].

A prospective study involving a legion of men living in 
Uppsala , Sweden [15] with a normal glycemic state and 
follow-up for development of type-2 diabetes mellitus 
found that the incidence of diabetes mellitus rose by a 
factor of twenty-two when individuals with the highest 
BMI were compared with those who had the lowest BMI.

A study involving Caucasian and African-American women 
[6] showed that the difference in BMI not correlating with 
random blood sugar level may result from racial and other 
biological factors. It has also been shown [18] that there 
exist an inverse relationship between BMI and luteinizing 
hormone (LH) as seen in women with polycystic ovarian 
syndrome (PCOS).

It has been established [11] that vit. D (serum 25 hydroxyl 
vit. D; 25 (OH) d) when administered to mothers and children 
can prevent type-1 diabetes in children. This study of 753 
menopausal women showed a negative correlation between 

blood glucose level and serum 25 (OH) D) and as such, 
diabetes is more common in adults with low serum vit. D.

A recent study of 36 patients with diffused idiopathic 
skeletal hyperostosis (DISH) by [5] showed a strongly positive 
correlation of BMI with serum insulin concentration and 
a negative correlation of BMI with basal growth hormone 
(GH) and insulin –like growth factor-1. This thus, shows that 
an increase in basal growth hormone secretion, causes a 
decrease in BMI, and a decrease in basal growth hormone 
and IGF-1 characterized wit aging produces a corresponding 
increase in BMI.

Associations between BMI and  blood pressure (BP) 
have been consistently investigated but remain poorly 
understood [10].  This led to the study of 11,235 a duet men 
and women from seren low-BMI populations in African 
and the Carribeans that showed an aged-adjusted slope 
of blood pressure on BMI were uniformly higher in men 
than in women with a positive and strongly statistical 
significant correlation of BMI with blood pressure among 
female subjects. Thus, establishing the mechanisms that 
underlie the relationship between BMI and Blood Pressure 
as gender-based.

In this present study, BMI and BGL were positively 
correlated among the 253 subjects who participated in 
the study. The relationship was positively and strongly 
correlated among the female subjects. These differences 
in gender values may be because the male undergraduates 
have been linked to increased muscular activities unlike 
the female counterpart who are more sedentary. Muscular 
activities result in the activation of the peptide hormone 
adiponectin that causes the cascade activation of AMPK to 
inhibit the acetyl COA carboxylase (ACC) from synthesizing 
malonyl-CoA for fatty acid biosynthesis in hepatocytes 
[11]. AMPK once activated also increases the uptake of 
glucose and fatty acid from the blood myocytes into the 
hepatocytes for metabolism [4,7].

It has been shown that weight tends to increase after a 
stressful condition associated with “after stress syndrome”. 
The Nigerian university community is such that it is 
characterized by much stress and it has been observed 
that girls (female undergraduates) tends to rest more after 
such strenuous periods leading to “creeping weight” due 
to the sensitization of hormone “ghrelin” that increases 
the hunger reflexes in both males and females [1]. This 
increase in dietary in-take by male is balanced by exercise 
but female tends to relax more and as such, there is the 
tendency of weight gain.

Investigations into female anatomy and physiology [16] 
have shown that there is an increase in fat deposition as 
female increase in age especially from the age of 12 years; 
to enable them prepare for ovulation and pregnancy. A 
similar investigation into male anatomy show that a similar 
increase also occurs to enable spermatogenesis [16]. This 
may account for the increase in BMI as age and level of 
study (100-400) increased.
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There had been a biochemical investigation into the 
“relationship between the random blood sugar and body 
mass index in an African population”. The study which 
involved 317 subject showed that BMI is significantly 
higher in females than in male, while blood glucose level 
(random blood sugar), showed no statistical difference [3]. 
This cross-sectional study is therefore consistent with the 
increased BMI in female subjects than in male although 
inconsistent with no correlation among male subjects as this 
study thus shows the presence of a positive and statistical 
significant correlation between “BMI and BGL” among male 
undergraduates. Older female Nigerian undergraduates 
therefore, have considerable risk of increased BMI and 
hence, the tendency to be glucose intolerant.

Conclusion
Based on this research findings of increased BMI among 
female undergraduates and the health risks associated 
with increased weight, the university management have 
to make concerted efforts to address the issues within 
the limits of what is formally accepted maybe through 
the introduction of courses involving physical exercise/
training programmmes among all levels and cutting across 
all discipline. This will help reduce sedentary life among 
undergraduates especially the female gender.
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