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Abstract
Background: Type 2 diabetes mellitus has become a universal problem. Globally 80% of lower and middle
income countries are suffering from diabetes.
Aims: To determine the levels of serum insulin and to assess the insulin resistance in the offspring of diabetic
parents as the predicting factors of Type 2 diabetes.
Material and Methods: It is a cross-sectional study. The subjects were classified by their family history of T2DM;
those with Single Diabetic Parent (SDP), Both Diabetic Parents (BDP) and No Diabetic Parents (NDP). Fasting blood
sugar levels were determined by glucose oxidase and serum insulin by chemi luminescent immunometric assay.
Insulin resistance was assessed by HOMA-IR index.
Results: Fasting glucose was within normal range. Mean values for fasting serum Insulin levels of three groups
of subjects though fell within the normal range but the levels both in SDP and BDP were significantly higher (P 0.05)
than NDP .
Conclusions: Hyperinsulinemia seems a predicting factor of T2DM in subjects who have a history of diabetes
in parents.
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Introduction
Type 2 diabetes mellitus has become a universal problem. Globally
80% of lower and middle income countries are suffering from it [1].
Pakistan is ranked 6th amongst the top 10 countries of the world including
India, China and USA in the report predicting cases of diabetes for the
future: the number of estimated cases with diabetes in Pakistan were 5.2
million in 2000 and projected to be 13.9 million in 2030 [2].
Prevalence of Diabetes Mellitus (DM) and Impaired Glucose
Tolerance (IGT) among the urban Pakistani population is 6.0% in men
and 3.5% in women [3]. Furthermore, family history of diabetes and
occurence of obesity in Sindh reflects a positive correlation with both
fasting and insulin levels [4]. In developed world, obesity of youth is
increasing in an alarming rate and since three decades it has tripled [5,6].
Impaired glucose metabolism due to Insulin Resistance is associated
with obesity [7-10]. In IR, the target tissues are not responsive to the
action of insulin hence the islet cells get hypertrophied which produce
to hyperinsulinemia will lead to decreased serum glucose levels [11]. IR
and obesity are associated with increase body mass leading to increase
in BMI, waist circumference and waist to hip ratio [12,13].
Pathological and etiological factors for DM have been extensively
studied but the precise mechanism(s) still remains unclear. It is now
considered amongst one of the major diseases with multifactorial
genetic as well as environmental pattern of inheritance based on familial
clustering [2]. Thus, there is a genetic factor, which is worsened by
insulin resistance, sedentary lifestyle and visceral obesity [14]. Family
history which is an important component for future diabetes represents
a backbone for the genetic background [15]. Transmission of genes to
the offspring occurs by parental history which also is a significant risk
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factor for diabetes in future [16,17]. A greater probability to acquire
T2DM was seen among offspring of single diabetic parents and
offspring of both diabetic parents compared to those of non-diabetic
parents in Framingham population [18,19]. Offsprings of FHD (Family
history of diabetes) showed an increased risk in western world [20,21]
with an age range of 35-45 year olds except that there are few studies in
young asian offspring [22].

Methods
Objective
The objective of this research is to determine the insulin resistance
in subjects having single or both diabetic parents.

Methodology
Study area, design and period: Young healthy subjects aged between
18-24 yrs were recruited from different campuses of Dow University of
Health Sciences Karachi, (DUHS) e.g. National Institute of Diabetes
and Endocrinology (NIDE), Dow College of Pharmacy and Institute
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of Nursing. Cross-sectional study was conducted and the subjects were
classified according to their parent’s family history, as follows:
Group I:

NDP (offspring of no diabetic parent)

Group II:

SDP (offspring of single diabetic parent)

Group III:

BDP (offspring of both diabetic parents)

The study was carried from 2010 to 2011.
Sample collection technique: Non probability sampling and
convenient sampling
Sample size: Sample size is 180, calculated for a confidence interval
of 95% and a 5% margin of error. It was estimated by taking the
percentage frequency of diabetes as 13.5% in our population [23].
Instrument and data collection: In this study the inclusion criteria
were healthy young adults’ age between 18-24 years with no history of
medical problems or any recent or remote diseases. All participants who
had NDP (No T2DM Parents), SDP (Single T2DM Parent) BDP (Both
Diabetic Parents) Exclusion criteria were subjects with H/O diabetes or
any known endocrinopathies.
Theme of the study was explained and written consent was
taken from the volunteers prior to data collection. A predesigned
questionnaire was provided to the subjects with the following required
fields: age, gender, history of diabetes.
The offspring with father or mother having T2DM was placed
under group SDP, whereas the one with both parents having T2DM
was placed under group BDP. While those showing no family history of
T2DM was considered as NDP.
The participants were instructed to come in fasting condition (12 hrs)
to Dow Diagnostic Research Laboratories (DDRL) Ojha Campus. Batch
of 20 subjects were inducted each time for anthropometric measurements
(Height, Weight, Waist-Hip circumference) and blood collection (12 ml).
After withdrawal of blood, a juice and biscuit pack were provided to them.
Metabolic and hormonal parameters were Fasting plasma glucose (mg/
dl), Fasting Insulin (µU/ml) and Homa-Insulin Resistance Index=Fasting
Insulin x Fasting Plasma glucose/22.5 [24].
By using the standard procedures both biochemical parameters
were assessed. Plasma Glucose levels were estimated by glucose oxidase
method via photometric technique. The blood was centrifuged in
HERMLE 2323 centrifuge for 10 minutes and shifted to ROCHE
HITACHI 902 automated analyzer.

Distilled water (4 ml) was added and gently mixed then analyzed.
Insulin was estimated using Immulite 1000 Analyzers (Siemens Medical
Solutions Diagnostics), a fully automated instrument requiring minimal
manual interference. The working principle of the immulite insulin
1000 is a solid phase, two sites Chemiluminescent Immunometric
Assay (CIA).

Data management and analysis
Data was entered and analyzed using SPSS16.0, Mean was compared
across all three groups using one way anova (ANOVA) after findings of
significance of ANOVA, a multiple comparison between pair of means
were made using the Scheffe method of pair wise comparison, a p-value
<0.05 was considered as significant as differences in means of two groups.
Pearson correlation was used to see the correlations among age BMI,
HOMA- IR and serum Insulin, among all three groups independently,
a correlation test p-value <0.05 considered as significant correlation
between two parameters,
Bar charts were used to display the means and percentages across
the three study groups (Table 2).

Ethical consideration
The study was approved by ethical committee of Dow University
of Health Sciences Karachi Pakistan. Consent was also taken from
Institutional Review Board. Grant for research was given by the
institution.

Results
The Body Weight (B.W) of offspring BDP versus NDP was
significantly higher (p<0.05) and offspring of SDP versus BDP make
no difference. The mean value for BMI was 25.58 ± 5.15 in BPD, 22.26
± 6.80 in SDP, and 21.02 ± 6.19 in NDP (Table 1). However BMI mean
of offspring of both groups (BDP & SDP) was significantly greater than
offspring of NDP (Table 1). In Figure 1 the frequency of underweight
BDP
n=39

SDP
n=71

NDP
n=70

Body Weight (Kg)

70.38 ± 10.78

57.27 ± 14.33

57.03 ± 10.17

BMI (Kg/m2)

25.58 ± 5.15

22.26 ± 6.80

Parameters

Waist /Hip Ratio
At High Risk

21.02 ± 6.19

Male

Female

Male

Female

Male

Female

14.3 %

37.5

23.1%

30.4%

Nil

Nil

Table 1: Physical characteristics of offspring of BDP.SDP & NDP.

Figure 1: BMI% in the 3 groups.
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(BMI<18.5%) in offspring of BDP, SDP and NDP was 2.6, 19.7 and
31.4, in normal weight (BMI, 18.5-22.9) it was 20.5, 50.7 and 50 and
in overweight (BMI ≥ 23) it was 76.9, 29.6 and 18.6 respectively. BDP
offspring showed high risk for males i.e.14.35%, 37.50% for females,
and SDP offspring had 23.1% in males and 30.4% in females, whereas
offspring of NDP had a normal WHR(Waist hip ratio) (Table 1). BMI
and WHR were calculated by Asian Pacific cutoffs [25-27].
Fasting Plasma Glucose levels were in normal range in all three
groups but the mean FPG level was higher in BDP as compared to SDP
and NDP (Table 1).
In present study impaired fasting glucose was detected in 5.1% and
4.2% in offspring of BDP and SDP respectively (Figure 2). The criterion
was according to DDRL {Dow lab} Fasting Plasma glucose is <100
BDP
n=39

SDP
n=71

NDP
n=70

Fasting Plasma Glucose (Mean(SD))

4.73 ± 0.75

4.65 ± 0.47

4.61 ± 0.24

Serum Insulin (Mean(SD))

8.36 ± 5.13

5.90 ± 2.75

6.42 ± 2.61

HOMA IR (Mean(SD))

2.4 ± 2.08

1.31 ± 0.85

1.31 ± 0.51

Parameters

Table 2: Biochemical parameters of offspring of BDP.SDP & NDP.
Parameters

NDPVS SDP
p-value

NDPVS BDP
p-value

SDPVS BDP
p-value

0.00<0.05

0.00 <0.05

Body Weight (Kg)

0.994

BMI (Kg/m2)

0.537

0.005>0.05

FPG (mmol/l)

0.701

0.451

0.874

Insulin (μU/ml)

0.617

0.016<0.05

0.002 <0.05

1

0.005<0.05

0.00 <0.05

HOMA IR

0.056

Table 3: Sheffe’ multiple pair wise comparison of physical and biochemical
parameters.
Parameters

NDP
r p-value

SDP
r p-value

Age-HOMA IR

0.14

0.234

BMI-HOMA IR

0.198

0.144 0.4

Serum Insulin-HOMA-IR
Serum Insulin-BMI

0.92
-0.30

<0.01
0.97
<0.01

0.067

0.577

BDP
r p-value
0.118

.001<0.05 0.165

<0.01

0.97

0.11

0.35

0.475
0.37

<0.001
0.05

0.77

Table 4: Intragroup correlations in anthropometric and biochemical parameters.

mg/dl. Mean fasting Insulin in offspring of BDP, SDP and NDP were
8.61 ± 5.13, 5.90 ± 2.75 and 6.42 ± 2.61 (Table 1).There was significant
difference in insulin levels in between NDP versus BDP and SDP versus
BDP that is p<0.05 (Table 3).
The Insulin Resistance as assessed by HOMA-IR was statistically
significant (p<0.05) in NDP versus BDP and SDP versus BDP (Table 3).
Table 4 shows intragroup correlations in anthropometric and
biochemical parameters have -no correlation was found but in BMIHOMA-IR p-value was found to be <0.05 in SDP as compared to BDP
and Serum Insulin –HOMA-IR had a positive correlation in all three
groups but the p-value was significant that is less than <0.001 in BDP
off springs.

Discussions
The present study was carried out among offspring of diabetic
parents to detect hyperinsulinemia and insulin resistance at an early
stage in life which can help to establish measures for preventing the
development of T2DM so that lifestyle modifications (dietary habits,
exercise and weight loss) are accordingly advised to such individuals.
Such information about the influence of history of DM on the offspring
of diabetic patients (single or both) in relation to the metabolic risk
factors is scarce, particularly in this part of the world.
Shahid et al. [28] found that the offspring of single and both
diabetic parents were increased prevalence of certain metabolic risk
factors which may trigger or perpetuate the development of diabetes
and/or cardiovascular disorders. It documented that offspring of
patients T2DM when compared to normal individuals having no
family history of T2DM and matched for sex, age and BMI, in addition
to hyperinsulinemia, had higher fasting serum triglycerides, LDLcholesterol and higher IR index. The study conducted in Lahore also
documented that offspring of T2DM are associated with increased
predicting factors for developing diabetes [28]. This is consistent with
a study carried out in the European population [28] as well as the only
study conducted in Pakistan which involved male offspring as subjects
[29]. Thus, the results of this study are in concurrence with their study
except that the results of our study are based on both male and female
offspring of single and both diabetic patients, frequency of female was
higher in offspring of SDP as contrast to the previous study which found

Figure 2: Fasting Plasma Glucose (%) in BPD, SDP and NDP. Serum Insulin % in the 3 groups (BDP, SDP and NDP).
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the influence of positive family history of T2DM in only male offspring.
T2D has been diagnosed in about 45% of youth who gave history of IR
[30-32]. Previously, higher BMI values were related to higher insulin
resistance [33,34].
Sinha et al. [33] has reported importance of family history of
diabetes in depicting the predicting factors like IR and raised BMI
inspite of normal glucose. Unger et al. [35] found the mean values of
weight and BMI which were significantly higher in the subjects who
gave a positive history of diabetes in a single parent or both parents.
In another study people with diabetes had higher mean body weight,
BMI, WHR and percentage of body fat than those individuals without
diabetes [35]. Presently it was studied that females have a higher IR
than males because the BMI and waist circumference was also higher
in females as compared to males [36]. Recently in a study it was
assessed that waist circumference was an excellent predictor of Insulin
Resistance, as it denotes central adiposity besides other anthropometric
measurement [37].
In a current study it was assessed that those who gave a FHD
had a greater BMI, WC and WHR are at higher risk of developing
diabetes [38]. The study presented here thus documented the values
of certain anthropometric variables like BW, WHR and BMI, known
to influence carbohydrate and lipid metabolisms and indirectly the T2
DM and suggests some of these as potential risk factors of this disease
at young age. The increased weight suggests hyperinsulinemia among
the offspring of diabetic patients compared to corresponding controls.
The present study thus provides additional information regarding the
influence of family history of diabetes on the frequency of gender in
the offspring as well points strongly to the role of genetic factors as a
predisposition of metabolic dysfunction, supported by findings of a
common variant of gene for fat, mass and obesity with respect to DM
relationship to BMI [39].
Metabolic syndrome is increasing worldwide; most important
markers are insulin resistance, visceral and waist circumference and
high blood pressure etc. Besides this there are impaired glucose levels
and dyslipidemias and different circulating inflammatory cells all
leading to diabetes mellitus. Therefore it is advisable to refrain from
sedentary life style and opt for a healthy lifestyle [40-46]. There is
positive correlation between obesity and diabetes mellitus because
of which lifestyle modification is a really important factor governing
Diabetes [47-49].

Conclusion
Hyperinsulinemia governs the predicting factor of T2DM in those
subjects who gave a history of diabetes and raised anthropometric
measurements like BMI and WHR.

Limitations of Study
Some limitations` were seen during the study including: all samples
were collected for glucose levels and serum insulin in fasting condition
only. All participants who have NDP [No Diabetic Parents], SDP [Single
Diabetic Parent], and BDP [Both Diabetic Parents] were included. The
data of family history was collected by written questionnaire and verified
by the participants but their parent’s blood test was not performed.
Hence family history record provides an insightful important clue
towards the debilitating insidious onset of the disease.
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