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Original Article 
 

Metabolic Syndrome in Non-
Diabetic First Degree Relatives of 
Type 2 Diabetic Patients 
 
Objective: To determine the frequency of metabolic syndrome among non-diabetic first 
degree relatives of type II diabetic patients attending  Medical OPD and Diabetic clinic of 
Pakistan Institute of Medical Sciences and to compare the clinical features regarding 
metabolic syndrome among males and females.  
Study Design:  Cross-sectional study.  
Place and duration: Medical OPD and Diabetic clinic, Department of General Medicine, 
Pakistan Institute of Medical Sciences, Islamabad from February 2006 to January 2007. 
Materials and Methods: One hundred non-diabetic first-degree relatives of type 2 
diabetic patients attending the Medical OPD and Diabetic clinic and giving informed consent 
were included in the study. Data was collected through a structured questionnaire 
administered to those eligible to participate. Metabolic syndrome was defined according to 
ATP-III guidelines. Clinical and laboratory variable were statistically evaluated. 
Results: There were 100 participant with type 2 diabetes mellitus in whom 56% were men 
and 44% were women. Mean age was 33.69 (±SD10.82). By applying ATP-III diagnostic 
criteria, metabolic syndrome (those who had 3 or more risk factors) was found in 40% of 
study participants (p-value 0.001).  31% of study participant had a fasting blood glucose 
level above cut off value. Waist circumference was above cut off level in 56% of study 
participants (P-value 0.001). Two third, 69% participants had a HDL-cholesterol levels less 
then cut off values while significant  number of study subjects (81%) had Body Mass Index 
(BMI)> 22.9kg/m2. 
Conclusion: Frequency of metabolic syndrome was significantly high in this study with 
preponderance of female, similar to that observed in developed countries. Majority of 
patients had obesity and low level of high-density lipoproteins (HDL)-cholesterol levels. 
Key Words: Metabolic Syndrome, Syndrome X, Diabetes Mellitus Type 2. 
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Introduction 
 
 Metabolic syndrome is the cluster of a group of 
amendable risk factors for type 2 diabetes mellitus and 
cardiovascular diseases (Heart Diseases and Stroke) 
occurring in one and the same patient: dyslipidemia, 
insulin resistance (glucose intolerance) and 
hypertension.1-3 This group of risk factors was first 
identified by Raven in 1988. These included abdominal 
obesity, high blood pressure, low blood level of “good” 
cholesterol (HDL-C), high blood level of “bad” 
cholesterol (VLDL), high blood level of triglycerides and 
insulin resistance. Metabolic syndrome reaches its full 
expression in patients with overt type 2 diabetes 
mellitus.4 

 
Presently, the prevalence of metabolic 

syndrome in Pakistan is not yet known while in United 
States, currently it is estimated that approximately 25% 
of general population are having metabolic syndrome.5 

Pakistan, with its population of 140 million, is 
estimated to have 7 million people with diabetes. and 
studies suggest that more than 12% of Pakistani adults 
above 25 years of age have diabetes.6 It is thought that 
fast urbanization and tendency towards western life 
style are the major contributors to physical inactivity and 
increased calorie intake; the two of major risk factors in 
the development of diabetes and metabolic syndrome.7 
Obesity is an important modifiable risk factor for type 2 
diabetes, along with cardiovascular disease, 



Metabolic Syndrome in Non-Diabetic First Degree Relatives of Type 2 Diabetic Patients              Mansoor Ahmed et al 
 

Ann. Pak. Inst. Med. Sci. 2011; 7(2): 65-71 66

hypertension, hypercholesterolemia, coronary heart 
disease and stroke.8 Type 2 Diabetes is strongly 
associated with excessive weight.9  Glucose intolerance 
is the hallmark of metabolic syndrome is very high in 
overweight and obese.10 People with positive family 
histories have higher risk of developing diabetes at 
earlier stage with more sever features, because families 
share many life style features(eating and exercise 
habits).11,12 

The rapid increase in incidence of metabolic 
syndrome, not only among adults but also in children 
and adolescents, represents a potential "time bomb" for 
the future adult population. Effective preventive 
measures are needed for the entire population and ways 
of reducing the incidence of metabolic syndrome in 
adults (mainly) are also urgently needed.13 

The aim of our study was to estimate the 
frequency of metabolic syndrome in non-diabetic first-
degree relatives of type 2 diabetic, identification of high 
risk population, helping in risk stratification, primary and 
secondary prevention of Metabolic Syndrome.  
 

Materials and Methods 
 

Hundred non-diabetic first-degree relative of 
type 2 diabetic patients from both genders fulfilling the 
inclusion criteria were selected at Medical OPD, 
Diabetic clinic. The study was conducted over a period 
of one year from February 2006 to February 2007. After 
taking consent from non-diabetic first degree relative 
of type 2 diabetic patients, information on 
demographic characteristic, including age, sex, 
occupation, and relation with Type 2 diabetic patients 
were recorded. They were interviewed for the 
diagnosis and treatment of Type 2 diabetes, smoking 
and exercise habits with total duration. On same day 
their blood pressure and anthropometric 
measurements were obtained by using the standard 
protocols and techniques. Three reading of blood 
pressure of non-diabetic first degree relative of Type 
2 diabetic patients were recorded in seated position 
after 5 min of rest. Weight was measured in light 
indoor clothing without shoes to the nearest 100g and 
Height was measured without shoes to the nearest 
mm with a stadiometer. Body-mass index (BMI) was 
calculated and overweight was defined as a BMI of 
≥25.0 kg/m2 according to WHO definitions. Waist 
circumference was measured at 1 cm above the navel 
at minimal respiration, and hip circumference at the 
level of maximum extension of the buttocks for 
calculating Waist/ Hip Ratio. Overnight fasting blood 
specimens were obtained for measurement of serum 
lipids and plasma glucose. The non-diabetic first 
degree relative of Type 2 diabetic patients who had 
not fasted for at least 10 h did not have their blood 

drawn. Serum level of total cholesterol, HDL-
cholesterol, and triglycerides were also recorded.  

The metabolic syndrome was defined 
according to the National Cholesterol Education 
Program (NCEP) Expert Panel on Detection, 
Evaluation, and Treatment of High Blood Cholesterol 
in Adults (Adult Treatment Panel III; ATP III) criteria 
as the presence of three or more of the following risk 
factors: waist circumference greater than 102 cm in 
men or greater than 88 cm in women; serum 
triglyceride concentration of  ≥ 1 .7 mmol/L ; H DL-
cholesterol concentration of < 1 .0 mmol/L in men and 
< 1.3 mmol/L in women; blood pressure ≥130/85 mm 
Hg and serum glucose of ≥ 6.1 mmol/L.  

Because the ATP III criteria for HDL 
cholesterol and waist circumference might not he 
appropriate for Asian populations, additional 
calculations for the prevalence of the metabolic 
syndrome were carried out based on a recommended 
regional cutoff for waist circumference greater than 90 
cm for men and greater than 80 cm for women.  
Data/Statistical Analysis: The data stored and 
analyzed by data base program SPSS version 10.0. 
Descriptive statistics used to calculate the Mean, 
Standard Deviation (SD) and frequencies with 
percentages. Chi-square test was used for categorical 
variables and P-value of ≤0.05 was considered 
statistically significant.   
 

Results 
 

Among 100 participants, 56% were male and 
44% females and Mean age was 33.69 (±10.82 SD) 
while the mean age of male was 34.73 (± 9.66 SD) 
and female 32.36 (± 10.82 SD). Age distribution 
shown in figure I. 

Figure I: Age Distribution of Participants 
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Using standard cut off levels of individual risk 

factors for metabolic syndrome, the distribution are 
shown in table I. 

 
 

Figure II: Frequency of Hypertension  

 
 
 
 
 

Figure III: Frequency of Glucose intolerance 

Figure IV:   Frequency of Central Obesity 

More than half (56%) participants had a waist 
circumference above cut off value, of these 
25(44.64%) male had a waist circumference >90cm 
while 31(55.36%) among females had a waist 
circumference >80cm (P-value 0.001). 
43% of study subjects had triglycerides levels ≥ 1.70 
mmol/L (≥150 mg/dl), of these 28(65.11%) males and 
15(34.88%) females.  

Table I: Comparison of male and female 
study participants regarding metabolic 
syndrome risk factors 
 
Risk Factors 

Male (n = 56)           Females (n = 44)
 

Mean S. D (±)  Mean S. D (±) 
Age  34.73 9.66 32.36 10.82 
Waist 90.82 9.05 90.84 14.37 
Triglycerides 1.97 1.32 1.68 0.97 
HDL-
cholesterol 

1.05 0.10 1.06 0.25 

LDL-
cholesterol 

3.15 1.14 2.97 1.95 

Total 
cholesterol 

5.11 1.27 4.57 0.90 

Fasting Blood 
glucose  

5.53 0.91 5.60 1.10 

Systolic 
Blood 
pressure 

120.54 9.18 123.3
0 

10.83 

Diastolic 
Blood 
pressure 

80.45 7.34 80.11 8.10 

Body Mass 
index 

25.41 2.60 27.17 4.69 

25
%   

18% 

• 
82% 

 
Group I  

B.P ≥ 
130/85mmHg 

Group II  
B.P ≤ 130/85 mmHg 

 

Male
sFemale
s

30
%

32
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% 
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70%
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30%
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                     Group I 
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                    ≥ 80cm (women) 

            Group II 
            ≤ 90cm (men)  
            ≤ 80cm (women) 
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Two third, 69% participants had a HDL-
cholesterol levels less then cut off values. 43(62.31%) 
females had a HDL-cholesterol concentration ≤ 1.30 
mmol/L (≤50 mg/dl), and 26(37.68%) males had a 
HDL-Cholesterol concentration ≤ 1.00 mmol/L (≤ 
40mg/dl) (P-value 0.0001). 

A greater proportion of study participants had 
a blood pressure levels within recommended levels 
i.e. 78%. Only 22% of participants had a blood 
pressure measurements ≥ 130/85 mmHg among 
which 25 % were males while 18 % were found to be 
females showing in figure II. 

31% of study participant had a fasting blood 
glucose level above cut off value. No significant 
difference was found between male and females, with 
respect to fasting blood glucose levels (P-
value>0.05), of these 30% males and 32% females 
demonstrated fasting blood glucose levels ≥6.1 m 
mol/L (≥110 mg/dl), as shown in figure III. 

81% of study participants were over weight 
and obese i.e. 44(54.32%) males and 37(54.68%) 
females had a body mass index (BMI) of ≥ 22.9 
kg/m2. 
More than half (56%) participants had a waist 
circumference above cut off value, of these 
25(44.64%) male had a waist circumference >90cm 
while 31(55.36%) among females had a waist 
circumference >80cm as shown in figure IV. 

Over all metabolic syndrome was recognized 
in 40% study participants i.e. those who had three or 
more than three metabolic risk factors. Among the 
males 17(30.35%) had metabolic syndrome while the 
proportion of females with metabolic syndrome was 
23(52.27%) and these findings are statistically 
significant (p= < 0.001) while the frequency for risk 
factors are shown in figure V. 

 

Discussion 
 
The incidence of the metabolic syndrome is 

raising world wide. This is partly due to a significant 
increase in the prevalence of obesity.14  The early 
diagnosis of metabolic syndrome in population might 
hold promise for enhanced prevention of type 2 
diabetes and cardiovascular disease. The etiology of 
the metabolic syndrome is multifactor such as the 
high prevalence of excess body fat, abnormal body fat 
distribution, hypertriglyceridemia, and insulin 
resistance.  

In our study, according to ATP III criteria 
(modified for Asian population)15,16 the diagnosis of 
metabolic syndrome was made when three or more 
than three metabolic risk among obesity, raised blood 
pressure, raised fasting blood glucose, raised 
triglycerides or reduced HDL-cholesterol are present 
in an individual. Based on this criterion, our study 

estimated a prevalence of 40% of metabolic 
syndrome which is comparable to few studies carried 
in the Western countries of prevalence 40 % while 
Jaber, et al has reported 23% prevalence of metabolic 
syndrome among Arab Americans by using ATP-III 
criteria, prevalence increased with age and BMI in 
both genders. However, the most important 
components were decreased HDL-cholesterol and 
glucose intolerance.17 our study has also shown that 
greater proportion of study participants had a 
decreased HDL-cholesterol (59.6%) and glucose 
intolerance in 31%. 

The risk factors for metabolic syndrome might 
begin at young age and its high frequency has been 
consistently recorded in populations irrespective of 
their geographic location.18 International data 
indicates that the epidemic of metabolic syndrome is 
not merely confined to western world but is in fact a 
global health problem. The prevalence of obesity is 
rising in other developed and affluent countries and 
now is spreading to less affluent countries like 
Pakistan.19 Obesity related type 2 diabetes is also 
rapidly rising in prevalence, not only in West but also 
in Asian largely because of longevity and sedentary 
life style.20  

Over weight person were commonly noted in 
our study where 81% of total participants had BMI 
more than 22.9 kg/m2. Women had a significantly 
higher mean waist circumference (mean ± 
SD:90.84cm ± 14.37) compared to males 
(90.82±9.05) which highlight the importance of central 
obesity as a risk factor for metabolic syndrome.21,22 
This study also demonstrated a significant difference 
is the average BMI of females (27.14±4.69) and 
males (25.41±2.60).23,24 The prevalence of metabolic 
syndrome in Middle East is estimated to be 15.25%.25 

Observational cross sectional studies and 
demographic health surveys from Middle East 
observed the prevalence of obesity increased from as 
average of 6% in healthy children to 20% in 
adolescent males and further of 23% in adults.25 
Jawad A et al has reported 21% prevalence of 
metabolic syndrome of study participants in Oman 
with 19.5% males and 23% females. Abdominal 
obesity was present among 24.6% participants with 
out any gender difference and low HDL-cholesterol 
was reported as a prominent factor.26 

According to the National Health survey 1990-
1994, 1% of Pakistani population was obese and 5% 
were overweight in 15-24 age group. This shows that 
obesity is not restricted to adults only but also 
spreading in children and adolescents.27 In another 
study which involved women of age 25 years from an 
urban setting in Karachi, 42% and 8% were found to 
be overweight and obese respectively. This shows 
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preponderance of obesity among females in similar 
setting.28 

World Health organization (WHO) estimates 
the prevalence of obesity to 4.8 in less affluent 
countries, 17.1% in countries undergoing economic 
transition as 20% in the developed countries. In 1991, 
53% men and 44% women in United Kingdom were 
obese.16 A study conducted in Peterborough, Canada 
to measure generalized obesity and regional 
distribution of adiposity among adult white and 
migrant Muslim male form Pakistan has reported male 
Pakistani migrants have significantly more abdominal 
obesity relative to total adiposity. However, female 
participants were more obese than male study 
participant with significantly higher mean BMI.29 In 
our study 81% study participants held a BMI≥ 
22.9kg/m2 and glucose intolerance in 31%. 

Jahan F, et al has reported 35.2% prevalence 
of metabolic syndrome among ≥25 years of age of 
Karachi population by using ATP-III criteria, This 
study also shown glucose intolerance in 36.4% 
number of participants 78.8% had higher body mass 
index BMI.30 The 1991-95 National Nutrition Survey 
in Japan indicated that the prevalence of overweight 
(BMI ≥ 25.0 kg/m2) was 22.5% in men and 17.0% in 
women.31 The National Health Morbidity Survey in 
1996 in Malaysia revealed that the prevalence of 
overweight (BM I≥ 25.0 kg/m2) was 24.1% in men and 
29.0% in women aged 15-69 years. Our study 
suggests that the prevalence of overweight is higher 
in women than in men. Similar patterns are seen in 
other Asian countries.32,33 In Malaysia, the 
prevalence of overweight was higher among women 
and the mean BMI increased progressively in both 
men and women until age 50 years and then fell.32 

In the USA, the prevalence of the metabolic 
syndrome was similar among men and women.34 
while we found women had much higher prevalence 
of the metabolic syndrome than did men. This 
difference might be due to a higher prevalence of 
abdominal obesity and low HDL-cholesterol in women 
compared with men, since we used different cut offs 
for men and women to define these two components. 
A report from the Western Pacific regional office of 
the WHO, the International Association for the Study 
of Obesity and the International Obesity Task Force 
also recommended lower waist circumference cutoffs 
of 90cm for men and 80cm for women to define 
abdominal obesity in Asian population.35 This 
recommendation was based on data indicating that 
increased cardiovascular risk among Asian people 
occurs at lower waist circumference compared with 
populations in more developed countries on whom the 
ATPIII criteria are based.35 

Meis SB, et al has reported prevalence of 
metabolic syndrome 29% in women and 40% in men 

by using ATP-III criteria in non diabetic, obese, first-
degree relative of African American patients with type 
2 diabetes.36 Our study estimated the prevalence of 
metabolic syndrome of 52.27% in women and 30.35% 
in men. Ford ES, et al has reported in the USA, 24% 
in men and 23% in women prevalence of metabolic 
syndrome.34 Another Cohort study shown increasing 
frequency in metabolic syndrome with age.37,38 
Increase in blood pressure, waist circumference and 
hypertriglyceridemia accounted for much of the 
increase in prevalence metabolic syndrome 
particularly in women. We estimated 
hypertriglyceridemia was more common in men 
(65.11%) as compared to women (34.88%). Over all 
high blood pressure was seen in only 22% of our 
study participants where men (63.6%) and women 
(36.36%).   

Few national surveys carried out among Asian 
populations and estimated the clustering of major 
cardiovascular disease risk factors like Obesity, 
hypertension, and diabetes are becoming major 
public health challenges, although the prevalence of 
such conditions remains lower than that observed in 
regions that are more economically developed.39   
A study comparing two possible definitions of 
metabolic syndrome showed two different prevalence 
rates that is 23.9% using ATP-III criteria and 25.1% 
using WHO criteria.40 

Although the prevalence of the metabolic 
syndrome varies according to the definition used, 
both definitions identify people at increased risk for 
cardiovascular disease and all-cause mortality and for 
developing type 2 diabetes.40 The ATP-III criteria 
were used in the present study to allow for 
comparison of results from different studies.   
We make the following Recommendations: 

a) The increased risk for Type 2 DM and 
cardiovascular (CVS) disease demands 
therapeutic attention for those at high risk. The 
fundamental approach is weight reduction and 
increased physical activity; however, drug 
treatment could be appropriate for diabetes and 
cardiovascular disease risk reduction. 

b) It is mandatory to adopt healthy life style 
changes to prevent these deadly complications. 
In this regard health care providers can play an 
important role in patients monitoring, weight 
reduction and physical activity counseling.  

c) Clinicians should screen population for obesity 
and offer intensive counseling and behavioral 
interventions. Preventive action should be 
targeted to control all the features. 

d) The ATP-III criteria can be more easily 
implemented in a clinical setting compared with 
the WHO criteria.    
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Conclusion 
 

Frequency of metabolic syndrome was 
significantly high with predominant involvement of 
females. Majority of the patients had obesity and 
decreased High-density lipoprotein (HDL)-cholesterol 
levels. Female demonstrated higher levels of 
triglycerides and decreased levels of HDL-cholesterol 
concentration compared to males. High blood 
pressure and glucose intolerance readings were 
observed to be similar in both females and males. 
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