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Abstract

Original Research Article

Prediabetes is a condition that involves impaired glucose tolerance or impaired fasting glucose. Studies have shown
that people with prediabetes tend to develop type 2 diabetes over a period and are at increased risk for cardiovascular

disease and death even before the development of diabetes.

Early detection of prediabetes status becomes more

important when first-degree relatives of patients with Type 2 diabetes are concerned as genetics is an unmodifiable
risk factor. The objective of our study was to determine the prevalence of prediabetes in first-degree relatives of
patients with Type 2 diabetes mellitus in a rural population of south India.100 first-degree relatives of patients with
Type 2 diabetes mellitus were included in this study. Study protocol included detailed clinical history, examination
and investigations. Blood samples for fasting blood sugar and 2 h post glucose blood sugar were taken. In the present
study of a total of 18 subjects had prediabetes based on their FBS levels and 12% of the individuals had newly
detected diabetes mellitus by this method. In this study impaired glucose tolerance was present in 20% of the study
population and14% of the individuals had newly detected diabetes mellitus by this method. Prevalence of prediabetes
is increasing in rural sectors of our nation. Early detection of prediabetes in a susceptible group is important. Lifestyle
modifications (dietary restriction and exercise) and certain medications can prevent the development of diabetes in
persons with prediabetes. More prospective studies with a larger population are needed.
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INTRODUCTION

Diabetes is a common non communicable
disease and emerging as a serious medical and social
problem. The prevalence of type 2 diabetes mellitus (T2
DM) is rapidly increasing worldwide. The prevalence of
diabetes, as well as prediabetes, has significantly
increased in India during recent years [1]. The
prediabetes is a condition that involves impaired
glucose tolerance (IGT) or impaired fasting glucose
(IFG)[2]. Majority of persons with prediabetes progress
to diabetes in the long run [3]. Previous studies reported
that IGT increase the risk for certain microvascular
complications that are typically associated with diabetes
[4, 5]. Multiple studies have showed the increased risk
of cardiovascular disease (CVD) in patients with
IGT[6]. Many previous studies proved that patients with
a positive family history of diabetes experience 3- to 4-
fold higher risk of developing diabetes than those with a
negative family history [7]. Some studies proved that
risk of diabetes increases with the number of affected

relatives. Level of risk of diabetes is related to the
nature of relationship with the affected relatives [7].
Some studies shown that first-degree relatives (FDR) of
diabetes patients are associated with a higher risk than
that of second-degree relatives [8]. Even though the
family history of diabetes is a non-modifiable risk,
having knowledge of association between prediabetes
and family history of diabetes can help to make healthy
life style modification. These healthy life styles can be
implemented in early life of at risk individuals as a
preventive measure before the development of diabetes.
Although diabetes is very common in south India,
studies on prediabetes in FDR of T2DM patients from
rural Indian areas are lacking. Therefore, the aim of this
study was to find out the prevalence of IFG and IGT in
the FDRs of patients with T2DM in a rural population
of south India.
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MATERIALS AND METHODS

This was cross sectional hospital based study.

A total of 100 subjects were selected. After taking

consent,

patients were subjected for blood

investigations. Study protocol included detailed clinical
history and examination and investigations. A detailed
clinical work up incorporating details of age, diet,

smoking,

alcohol consumption, physical activity,

reproductive history, socioeconomic status, body mass
index and pedigree chart was made. Height, waist and
hip circumference were measured in centimetres by
using a non-stretchable standard tape with a metal
buckle at one end over the light clothing. Waist
circumference was measured in the centre of the iliac
crest and the coastal margin, and hip circumference was
measured at the widest point on buttocks below the iliac
crest. Patients were divided in to non-obese and obese
on the basis of body mass index (BMI).Fasting blood
sugar (FBS): After an overnight fasting of 10 h, venous
blood samples were taken and the FBS was estimated.
2 h post glucose loading blood sugar (PLBS): 75 g of
anhydrous glucose was given in 200 ml of water to the
patient after taking the venous blood sample for FBS.
After 2 h, venous blood samples were taken again to
measure the 2 h PLBS. Ethics committee approval was
taken for the study.

Inclusion Criteria

Persons Aged >20 years who were first degree
relatives of T2DM patients.

Exclusion Criteria

Patients with liver cell diseases
Patients with endocrine disorders
insulinoma, postpancreatectomy
Patients on drugs such as somatostatin, beta
blockers, diazoxide, thiazide diuretics,

Patients with renal disease both acute and chronic
Patients with type 1 DM

such as

Definition of terms

Impaired glucose tolerance(IGT) is defined by
a 2-h oral glucose tolerance test plasma glucose
concentration >140 mg/dL (7.8 mmol/L) but <200
mg/dL (11.1 mmol/L).Impaired fasting glucose (IFG) is
defined by a fasting plasma glucose concentration>100
mg/dL  (5.6mmol/L), but <126 mg/dL (7.0
mmol/L).Patients on oral hypoglycemic drugs, Insulin
or those having fasting blood sugar > 126 g/dl or 2 h
PLBS >200 mg/dl or Symptoms of diabetes and random
plasma glucose concentration >200 mg/dl were
regarded as having diabetes mellitus. A body mass
index (BMI) of 29.9 Kg/m2 or more in subjects
indicates obesity.

BMI=Body weight (Kg)
Height® (meters)

Data Analysis

Data were compiled and tabulated by using
standard appropriate statistical technique, which
includes numbers and percentages.

RESULTS
Sex distribution

In our study 58 were males and 42 were
females (Table 1).

Age distribution

In this study maximum number of prediabetics
belonged to 3" decade (24%). Maximum number of
diabetics detected in 5" decade (Table 2).

Obesity
In present study 25 prediabetics had obesity
and 13 people were overweight (Table 3).

Table-1: sex distribution

Sex Number | Percentage

Male 58 58%

Female 42 42%

Total 100

Table-2: Age distribution
Age (years) | Numbers | Prediabetes | Diabetes

20-29 22 2 0
30-39 42 24 7
40-49 20 12 9
50-59 16 0 10
Total 100 38 26
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Table-3: Association of Body Mass Index with prediabetics

Category Body mass index(kg/m?) | Number of prediabetics | Normal subjects | Diabetes
Under weight <185 0 2 0
Normal weight 18.5-24.9 1 26 1
Over weight 25-29.9 13 6 7
Class 1 obesity 30-34.9 10 2 8
Class 2 obesity 35-39.9 14 0 10
Extreme obesity 40 0 0 0
Total 38 36 26
FBS values and 12% of the men.12% of the individuals had newly

A total of 18 subjects had prediabetes based on
their FBS levels which included almost 6% of women

detected DM by this method. (Table 4)

Table-4: FBS values

FBS (in mg/dl) | Males | Females | Total
<100 (normal) 42 28 70 (70%)
>100<126(IFG) | 12 6 18(18%)
>126(Diabetes) 4 8 12(12%)
Total 58 42 100

2h Post loading blood sugar values
In this study IGT was present in 20% of the
study population affecting 10% of women and 10% of

men. 14% of the individuals had newly detected DM by
this method (Table 5).

Table-5: 2h post loading blood sugar values

2 h postloading blood sugar (in mg/dl) | Males | Females | Total
< 140 (normal) 40 26 66(66%)
>140<200(IGT) 10 10 20(20%)
>200(Diabetes) 8 6 14(14%)
Total 58 42 100
DiscussIioN affecting 10% of women and 10% of men. 14% of the
Previous  studies have identified that individuals had newly detected DM by this method.

prediabetes, family history of T2DM are associated
with the development of T2DM [9-11]. IFG and IGT
have  different  pathophysiological  mechanism.
Increased hepatic glucose output production is main
problem in persons with IFG along with dysfunction in
early insulin secretion. Moderate to severe insulin
resistance in muscles causes IGT [12]. Many studies
have shown that through lifestyle and pharmacologic
interventions in prediabetes patients, progression to
T2DM can be delayed or prevented [13-16]. The
finding of association between prediabetes and family
history of diabetes emphasizes the fact that knowledge
can be utilized to initiate healthy life style in the risk
population.

In our study, the prevalence of IFG was found
to be 18% in the FDR of T2DM and 12% of the study
population was found to have newly diagnosed DM on
the basis of their fasting sugar levels. One of the studies
done in Madhya pradesh reported an overall prevalence
of prediabetes by IFG to be 14.5% which is comparable
to the prevalence reported in our study [17]. A study
done in Andra Pradesh reported an overall prevalence
of prediabetes by IFG to be 15.5% [18]. In this study
IGT was present in 20% of the study population

Similar findings were observed in other studies [17, 18].

CoNCLUSION

This study concludes that prediabetes is
observed in high prevalence among FDR of T2DM
patients. Treatment of prediabetes in FDR of T2DM
patients should probably be included in the primary
preventive program for diabetes. More longitudinal
cohort studies are needed to give high level of evidence
to confirm this association in order to establish the need
to be more aggressive in risk factor control in these
individuals. The main limitation of our study is small
sample size. More population based studies with large
sample size needed in future; various geographical
areas and populations should be considered.
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