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ABSTRACT:

Aim: Fasting plasma glucose (FPG) is the concentration of plasma glucose after an overnight (< 8 hours) fast. It is diagnostic of
diabetes mellitus and prediabetes. It is used in the screening of other health conditions and monitoring of treatment of diabetes.
It is useful to determine factors that influence FPC for more accurate interpretation of the test.

Procedure: One hundred and fifty (150) apparently healthy subjects aged 1 — 80 years were recruited for the study after an
informed consent. Their ages were noted, weight and height measured and body mass index (BMI) calculated. Two milliliters of
fasting blood sample were collected from each before 10 am each day and put into fluoride-oxalate bottle. The samples were
spun and the plasma analyzed for glucose on the same day using the Glucose oxidase method.

Results. The range of FPG values obtained was 2.3 — 7.0mmol/l and mean age, BMI, and FPG, (£SD), were 38.25 +21.86 years,
26.49 +6.37 and 4.23 +0.96mmol/| respectively. FPG correlated with age (r>= 0.4469; p=0.0001) and BMI (r?=0.2271; p=0.0001).
FPG differed with age and BMI. 98% of the subjects had FPG within the range 2.2 - 6.6 mmol/l with 72% falling within the range
3.4 — 5.5mmol/l. There was no significant difference between the male and female values though this existed in their BMI,
(p=0.0178).

Conclusion. FPGis influenced by both age and BMI of subjects, there is, therefore, the need to take these factors into consideration
in the interpretation of results of FPG tests.

KEY WORDS: Fasting plasma glucose; body weight; age; body mass index.

INTRODUCTION

Fasting blood glucose, (FBG) is the level of glucose in the blood after an overnight (8 hours) fast. It is determined in the screening
for and diagnosis of disorders of glucose metabolism such as diabetes mellitus, pre-diabetes and in the monitoring the control of
diabetes U1, Glucose is a major source of energy for most cell in the body and is required obligatorily by brain cells Concentrations
less than 1.7mmol/l or greater than 16.7mmol/I can produce confusion or unconsciousness 2,

The reference range for blood glucose is 3.3 — 5.8 mmol/I. Values higher than 6.1mmol/I but lower than 7.8mmol/I are diagnostic
of fasting hyperglycaemia (pre-diabetes). Values >7.8mmol/I are suggestive of diabetes mellitus. FBG could be elevated in health
conditions that affect glucose metabolism secondarily such as hyperthyroidism, pancreatitis, pheochromocytoma and excess sugar
intake. On the other hand it could be low in hypopituitarism, hypothyroidism and starvation. Drugs can also increase or decrease
FBG such as corticosteroids, diuretics, adrenaline oestrogens and acetaminophen, tolazamide, alcohol, etc respectively!?®

Blood glucose could be influenced by other factors such as age and body weight and these can complicate the interpretation of
results if their influence is not defined in a population. This study examines the variation in FBG due to age and body mass index
in an Igbo population of Southeastern Nigeria
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MATERIALS AND METHODS

One hundred and fifty apparently healthy subjects (men 85) aged between 1 and 80 years were recruited for the study after
written informed consent was obtained. They were not diabetic or on drugs that could influence blood sugar levels at the time of
sample collection. Patients suffering from diseases like liver disease, renal disease, cardiac disease, respiratory disease or any
other acute or chronic diseases as well as patients suffering from AIDS, thyroid disorder, psychiatric illness or on insulin therapy
were also excluded. Pregnant women are also not included in the study. The subjects were asked to take their usual diet for three
days prior to sample collection. Twenty subjects were recruited in each decade of age except in the 71 — 80 years age range with
only 10 subjects. For infants and under-age children the parent’s consent was obtained before blood sample collection. Blood
samples, (2ml) were collected between 7 am and 10 am each day and put into fluoride-oxalate bottle. Standard method of sample
collection was employed . The samples were spun and the plasma glucose was analyzed the same day using glucose
oxidase/peroxidase method of ©°. Results were grouped according to age, BMI and mean FPG for analysis. Data analysis was done
using GraphPad Prism version 2. P-value less than 0.05 was considered significant. The data were expressed as mean + SD

RESULTS

The mean age of the subjects was 38.25 + 21.86 years, BMI 26.49 + 6.37 kg/m?and FPG 4.23 +0.96. There was a sharp rise in mean
FPG after 10 years from 2.9 to 4.1mmol/l and a plateau up to the age of 40 years when it rose slightly but significantly to 4.3mmol/I.
Thereafter was a sustained average rise by 0.5mmol/l with each decade up to 6.0mmol/I. (Table 1). Similar rise without a plateau
was observed with increase in BMI with average rise of 0.3mmol/| per 5 units increase in BMI (Table 2). 98% of the subjects had
FPG within the range 2.2 - 6.6 mmol/I with 72% falling within the range 3.4 — 5.5mmol/l. (Table 3).

There was no significant difference between the male and female mean FPG values though this existed in their BMI, (p=0.0178).
FPG correlated with age (r?= 0.4469; p=0.0001) and BMI (r>=0.2271; p=0.0001) and BMI correlated with age. All samples with FPG
>6.0mmol/l belonged to subjects aged >60 years.

DISCUSSIONS

The mean BMI found in this study was in the overweight range and is higher in females. This is similar to findings of a previous
study in Nigeria ¥}, Overweight and obesity are consistent parameters associated with cardiovascular risk in most populations I~
%, The finding of an average BMI that is in the overweight range suggests a possible interplay of genetic factors, sedentary lifestyle
and lack of exercise among subjects. Blood glucose levels showed no significant difference between the males and the females.
This is in agreement with work of Onyesom et al % among Nigerian undergraduates. However Hossain et al (2017) 'Yl reported a
higher mean value for female undergraduates than their male counterpart. The reason may be found in the report by Mehdad et
al 2 where FPG was highly correlated with fat mass (FM) and percentage body fat PBF in overweight-obese girls. They observed
significant relationship between FBG and both BMI and WC in overweight-obese girls, while there was no significant association
between FBG and other variables in boys and normal-weight girls. However, in this study the females were heavier than their male
counterpart though this did not manifest in differences in their FPG. The reason may have to do with the study population.
Onyesom studied Nigerian undergraduates while Hossain studied Bangladeshi undergraduates.

The low FPG recorded in children <10 years has been noted by Ibrahim!**! and it may be due to the fact that these children had
lower BMI and so lower FM and PBF than their adult counterparts. A decrease in FPG as BMI and waist circumference increase
had earlier been reported by Ogbu but that is in diabetes women ( (Ogbu, 1.S.1 2009; Incidence of metabolic syndrome among
hospital-based patients in the University of Nigeria Teaching Hospital and apparently healthy people in Enugu metropolis an PhD
thesis submitted to the University of Calabar, Nigeria).

All FPG values > 6.0 mmol/l belonged to subjects older than 60 years. Disorders of glucose metabolism such as type 2 diabetes
and prediabetes develop with age 4. This may be associated with development of insulin resistance due to the replacement of
body mass with visceral fat in old age >~ 8], There is increase in the number of fat cells and receptor down regulation. Visceral
adiposity enhances insulin resistance and increases blood glucose 221,

Conclusion.

FPG increases with age and BMI of apparently healthy subjects. The upper range of FPG values recorded is outside the reference
range used for diagnosis of glucose disorder in the population. This should be noted and the age of subjects considered while
interpreting FPG results in the study population.
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Table 1: Showing variation of FPG (mean +SD) with age of subjects.
Age Group (yr) | Mean FPG (mmol/l) | No of Subjects
1-10 2.9+0.43 20
11-20 4.1+0.60 20
21-30 4.0+0.52 20
31-40 4.0+0.69 20
41-50 43+0.76 20
51-60 4.5+0.87 20
61-70 5.0+0.75 20
71-80 6.0+ 1.00 10

150

Table 2: Showing variation of FPG (mean 1SD) with body mass index (BMl).

BMI Groups FPG (mmol/I) No of subjects
<20 3.3+0.66 23

20-25 4.1 +0.60 47

26-30 4.5+ 0.87 39

31-35 4.6 £0.95 31

36-40 5.1+£0.90 8

>40 6.0 £0.07 2

150

Table 3: Showing the distribution of test subjects with mean ranges of FPG

FPG (mmol/I) No of test Subjects
<2.2 1

2.2-33 25

34-4.4 64

45-55 44

5.6-6.6 14

>6.6 2
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