
Research Article
Volume 10 Issue 4 - April 2019
DOI: 10.19080/CRDOJ.2019.10.555791

Curre Res Diabetes & Obes J
Copyright © All rights are reserved by Habibu Tanimu

Investigation of the Occurrence of Abnormal  
Oral Glucose Tolerance (OGT) Level among  
People of Nasarawa State Polytechnic, Lafia

Habibu Tanimu1,2 and Ashefo Daniel Paul1

1Science Laboratory Technology Department, School of Science and Technology, Nigeria
2Biochemistry Department, School of Sciences Jain, India

Submission: February 11, 2019; Published: April 17, 2019

*Corresponding author: Habibu Tanimu, Chemistry/Biochemistry unit, Science Laboratory Technology Department, School of Science and 
Technology, Nasarawa State Polytechnic, P.M.B. 109, Ombi 1, Jos Road, Lafia, Nigeria

Curr Res Diabetes Obes J 10(4): CRDOJ.MS.ID.555791 (2019). 001

Abstract

Diabetes is an important chronic disease both in terms of prevalence and associated morbidity and early mortality. Mortality rates in diabetics 
are two - to three-fold higher than those without diabetes, it is a large, growing and costly public health problem and over 50% of persons with 
prediabetes are detected only by Oral Glucose Tolerance (OGT) findings. One hundred and sixty-eight (168) subjects comprising of fifty-six (56) 
adult males and one hundred and twelve (112) adult females of Nasarawa State Polytechnic Lafia were used to assess the Occurrence of (IGT) 
by subjecting them to an Oral Glucose Tolerance Test (OGTT). (OGTT) gives us more information on the likelihood of being diabetic by showing 
a pre diabetic concentration of glucose in the blood. From the findings in this research, All the 56 males and the 112 females have their fasting 
Blood Glucose Level (BGL) within normal range, but for 2-hour (BGL), 7 Males (12.5%) and 12 females (11.0%) showed an (IGT) of (7.8mmol/L 
– 9.6mmol/L) and (8.0mmol/L – 15.9mmol/L) respectively. Looking at the result based on ± Standard Deviation (SD), Females have elevated 
2-hour Glucose concentration (6.19mmol/l ± 0.34mmol/l which indicate IGT) than Males (5.15mmol/l ± 0.22mmol/l) significant (P<0.05). It 
will be very appropriate for people particularly adults to check their OGT level from time to time for early detection of IGT the silent metabolic 
disorder that precedes progression to active diabetes.
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Introduction
Diabetes Mellitus (DM) or simply Diabetes can be defined as a 

metabolic disorder clinically characterized by hyperglycemia due 
to defective insulin secretion, defective insulin action or both. The 
chronic hyperglycemia of Diabetes is associated with long term 
damage, dysfunction and failure of different organs especially the 
eyes, kidneys, nerves, heart and blood vessels [1].

One of the five main courses of death in the world is DM [2], 
the most common form of Diabetes, which account for 90-95% 
of all Diabetic cases. DM, particularly Non-Insulin Dependent Di-
abetes Mellitus (NIDDM) is increasingly common throughout the 
world. World Health Organization has predicted that between  

 
1997 and 2025 the number of people suffering from diabetes will 
double from 143million to 300million [3].

Oral glucose tolerance test (OGTT)
Test widely used for glucose tolerance classification is the Oral 

Glucose Tolerance Test (OGTT), it measures the body’s ability to 
metabolized glucose [4] it is a specialized metabolic investigation 
that involve serial timed measurement of plasma/Blood Glucose, 
Concentration and post oral glucose load [5].

It is an investigation for the detection of early derangement to 
absolute or relative deficiency of insulin resulting in hyperglyce-
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mia, such disorders produce social and economic problem partic-
ularly in developing countries [6-9]. 

OGTT which for its simplicity is the method suitable for large 
studies, provides information on insulin secretion and action but 
does not directly yield a measure of insulin sensitivity [10].

The main reason for performing OGTT is to diagnose Impaired 
Glucose Tolerance (IGT) or diabetes by virtues of 2-h value, both 
of these are risk factors for Cardiovascular Disease (CVD) and IGT 
predicts the development of type two Diabetes Mellitus (T2DM), 
as well as vascular complication and even death in individual 
which show high risk indicators [11,12]. 

The alarming increase in the prevalence of diabetes and rate 
of mortality due to this disease was reported by many studies 
[13,14]. In yet another study the prevalence of diabetes is predict-
ed to double globally in 2030 with a maximum increase in India 
[15] and it is predicted that by 2030 diabetes mellitus may afflict 
up to 79.4 Million in India [15].

The prevalence of both NIDDM and occurrence of Glucose Tol-
erance increase with age. It is estimated that between 25-30 % 
of the United State (US) population aged 65years and older has 
NIDDM or impaired glucose tolerance (ie decreased glucose dis-
posal rate as determine by an Oral Glucose Tolerance Test) [16]. 
(OGTT) is said to be one of the best methods for the diagnosis of 
the likely hood of becoming diabetic [17].

Impaired glucose tolerance (IGT)
This a pre-diabetic state of hyperglycemia that is associated 

with insulin resistance and increased risk of cardiovascular pa-
thology. IGT may precede diabetes mellitus by many years [18]. Al-
though, some drugs can delay the onset of diabetes, lifestyle modi-
fications play a greater role in the prevention of diabetes [19,20]. 
Persons identified as having an IGT should exercise regularly, loss 
of 5 to 7% of the body and reduce intake of sugar to an apprecia-
bly reduced limit and highly processed Carbohydrate (junk food) 
[18], OGTT result usually shows a peak and decay in glucose levels 
which may indicate involvement of many factors, such as insulin 
sensitivity, glucose intestinal absorption rate, ß-cell function and 
components, etc. [21].

Interpretation of OGTT results
Fasting plasma glucose (measured before the OGTT begins) 

should be below 6.1mmol/L (110mg/dl), fasting levels between 
6.1 and 7.0 mmol/L (110 and 126mg/dl) are borderline (im-
paired fasting Glycaemia) and fasting levels repeatedly at or above 
7.0mmol/L (126mg/dl) are diagnostic of diabetes [22].

A 2hours OGTT glucose level below 7.8mmol/L (140mg/dl) 
is normal, whereas higher glucose levels indicate hyperglycemia. 
Blood glucose between 7.8mmol/L (140mg/dl) and 11.1mmol/L 
(200mg/dl) indicates “impaired glucose tolerance”, and levels 
above 11.1mmol/L (200mg/dl) at 2hours confirms a diagnosis of 
diabetes [22].

Aim of the Research
The aim of this research is to investigate the occurrence of 

OGT Level among people of Nasarawa State polytechnic, Lafia

Objectives of the Research

a)	 To determine the Oral Glucose Tolerance Level at 30min 
interval, for a period of 2hrs.

b)	 To find out the pattern of the Glucose Tolerance among 
the population ie adult males and females investigated.

c)	 To find out people that have a prediabetic condition ie 
IGT.

d)	 To create awareness to the public on the importance of 
OGTT.

Justification of the Research
a.	 Due to rising prevalence of diabetes mellitus (particu-
larly Type 2) among people all over the world, detecting and 
treating this disorder as early as possible has become a top 
public health priority. Preventing this disorder can signifi-
cantly decrease health care cost [23].

b.	 Diabetes is a large, growing and costly public health 
problem and over 50% of persons with prediabetes are de-
tected only by IGT findings [24].

c.	 National and international randomized controlled trials 
have shown that diabetes can be delayed or prevented among 
persons with IGT. [24]. 

Materials and Methods
Study area

This study was carried out at Nasarawa State Polytechnic, 
Lafia. Lafia is the headquarters of Nasarawa State Nigeria, West 
Africa [25]. Lafia is located in North Central Geopolitical zone of 
Nigeria. The town is densely populated with 330,712 inhabitants. 
It is located on the latitude 80 31’E [25].

Exclusion criteria
Participants that are diagnosed from fasting samples with 

glucose concentration of ≥ 7.0mmol/L are excluded from the re-
search, ie those participants that appear diabetic by the fasting 
blood glucose concentration.

Study population
One Hundred and Sixty-Eight (168) participants were used 

in this research comprising of Fifty-Six (56) adult males and one 
hundred and twelve (112) adult Females after informed consent. 
Nasarawa State Polytechnic Clinic Lafia was used to carry out this 
research.

Patients’ Preparation for OGTT
a)	 In this research the patients that consented for the study 
were adequately prepared as thus:-
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b)	 The participants were given adequate explanation on 
the purpose and procedure of the test.

c)	 They are asked to withdraw all medication that are 
known to influence OGTT Results if at all on Medication.

d)	 They were asked to fast overnight ie for 10 – 12hrs

e)	 They were told to make themselves available for the test 
between 8 and 10am the following Morning.

f)	 They should not get involve in strenuous exercise during 
the fast and test period.

g)	 They were told not to smoke, ingest coffee (caffeine), al-
cohol during preparation and test period. [26]. 

Procedure for OGTT
Participants were told to rest for about Thirty minutes 

(30min) on arrival to the laboratory before the commencement of 
the OGTT investigation.

A Zero-time (baseline) blood sample was collected via finger 
prick and tested using a hand held (Glucometer Accu – Check(R) 
Active) for fasting blood glucose level. This is to screen for our po-
tential candidate that are not diabetic, while the remaining 2-hour 
blood samples that were collected are venous blood samples.

The participants were then given Seventy-five grams (75g) of 
glucose solution to drink within Five minutes (5mins) time frame 
after the fasting glucose test.

Blood samples were drawn at intervals of 30mins for two 
(2hours) for measurement of blood glucose concentration. The 
blood samples were collected on a cannulated hand of the partic-
ipants [26].

Statistical analysis
Statistical Package for the Social Science software (SPSS v 16; 

IBM/SPSS Inc., Chicago, IL, USA) was used to perform all calcula-
tions. Glucose concentration data are presented as mean ± Stan-
dard Deviation. The alpha level was set at 0.05 for all test of sta-
tistical significance.

Results
The results of the research are presented in Table 1-3 and Fig-

ures 1-3 below: -

Table 1: Showing changes in concentrations of blood glucose (mmol/L) 
at different time intervals in Males.

Subjects FBG (0 
Min) 30 Min 60 Min 90 Min 120 Min

Male 3.92±
0.11

5.45±
0.14

6.12±
0.15

5.61±
0.18

5.15±
0.22

Table 2: Showing changes in concentrations of blood glucose (mmol/L) 
at different time intervals in Females.

Subjects FBG (0 
Min) 30 Min 60 Min 90 Min 120 Min

Female 3.42±
0.10

5.91±
0.20

6.69±
0.25

6.54±
0.28

6.19±
0.34

Table 3: Showing changes in concentrations of blood glucose (mmol/L) 
at different time intervals in both Males and Females.

Subjects FBG (0 
Min) 30 Min 60 Min 90 Min 120 Min

Male 3.92±
0.11

5.45±
0.14

6.12±
0.15

5.61±
0.18

5.15±
0.22

Female 3.42±
0.10

5.91±
0.20

6.69±
0.25

6.54±
0.28

6.19±
0.34

Figure 1: Bar Chart showing changes in concentrations of blood 
glucose (mmol/L) at different time intervals in Males.

Figure 2: Bar chart showing changes in concentrations of blood 
glucose (mmol/L) at different time intervals in females.

Figure 3: Bar chart showing changes in concentrations of blood 
glucose (mmol/L) at different time intervals in both Males and 
Females.

Discussion
Diabetes mellitus represent a significant burden on the health 

care system of Nigeria. Thus, IGT which is a silent metabolic disor-
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der that appear before active diabetic condition need to be given 
a serious attention [23].

Analysis of the findings in this experiment is a simple one. The 
Blood Glucose Level (BGL) at 30min, 60min, 90min and 120min 
were compared with initial/ baseline (0 min) BGL of their respec-
tive groups ie Females and Males. The BGL after the glucose load 
reached its peak at 60min and decreased subsequently over time 
for both the males and females.

All the 56 males and the 112 females involved in this re-
search have their fasting BGL (2.85mmol/L - 5.5mmol/L) and 
(2.0mmol/L – 5.5mmol/L) respectively within normal range, but 
for 2-hour BGL, 7 males (12.5%) and 12 females (11.0%) showed 
an impaired Glucose Tolerance IGT (7.8mmol/L – 9.6mmol/L) 
and (8.0mmol/L – 15.9mmol/L) respectively as reported by [22].

Four (4) female participants have their 2-hour BGL ranging 
from (11.1mmol/L – 15.9mmol/L) which indicate that they are 
diabetic as stated by [22], despite the fact that they have normal 
Glucose concentration ranging from (3.4 mmol/L – 5.5 mmol/L). 
No male participant showed BGL of 11. mmol/L which is the min-
imum value that classify individuals to be diabetic as reported by 
[22]. This finding conforms to the fact that more men than women 
have elevated fasting blood glucose (Impaired Fasting Glycaemia 
(IFG). Whereas more women than men have elevated 2- hour Glu-
cose concentrations (Impaired Glucose Tolerance. (IGT) [27-29]. 

Looking at the results in terms of mean ± Standard Deviation 
(SD), Males have elevated fasting glucose level (3.92mmol/l ± 
0.11mmol/l) than Females (3.42mmol/L ± 0.10mmol/L) which is 
not significant (P<0.05), in one study it was shown that people with 
elevated 30min Post Glucose load are prone to having increased 
prevalence of impaired fasting glucose [30] Females have elevated 
2-hour Glucose concentration (6.19mmol/l ± 0.34mmol/l which 
indicate IGT) than Males (5.15mmol/l ± 0.22mmol/l) which is sig-
nificantly different (P<0.05). The occurrence of Impaired Glucose 
tolerance is found to be high in both males and females but sig-
nificantly higher (P<0.05) in females than males in this research 
which means they are unknowingly prone to diabetes prior to this 
investigation. OGTT is a useful tool in the diagnosis of IGT but it 
will not be sufficient to understand the pathogenesis of T2DM 
without other accompanying investigation(s) [31].

The average BGL after glucose load ie from 30min, 60min, 
90min and 120min in Males drop much more than that in females 
(Figure 3). 

It has been suggested that part of the sex differences in 2- 
hour glucose concentrations is related to the different body sizes 
of men and women [27,29,32]. In General, women have a smaller 
body mass than men, which means it may take them longer time to 
metabolize the 75g of glucose given during the standard (OGTT). 
On the other hand, the sex difference in glucose concentration in 
the fasting state are likely to be cause by physiological differences 
eg sex hormone.

From this research it could be seen that many people have im-
paired Glucose tolerance but do not care to find out either due to 
ignorance of this type of investigation or due to the fact that OGTT 
is not a routine test in most of our medical laboratories even in the 
tertiary health facilities in Nigeria. This also indicate that some 
early onset of diabetes might not be detected by fasting glucose 
level alone. 

Conclusion
The findings in this research showed that, impaired glucose 

tolerance was present in both the non-diabetic Males and Females 
participants investigated. These people could easily escape rou-
tine screening procedures which may not be useful in early iden-
tification of potential future Diabetes. It will be very appropriate 
for people particularly adults to check their OGT level from time 
to time for early detection of IGT the silent metabolic disorder that 
precedes progression to active diabetes.

Recommendation
Impaired glucose had a positive correlation with Body Mass 

Index (BMI), as such:- 

a)	 Exercise and Nutrition hence life style modification with 
emphasis on physical activity should be advocated for in the 
society.

b)	 People should be regularly checking their glucose level 
particularly using OGTT to be able to detect any possible onset 
of impaired glucose tolerance that will progress to diabetes.
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