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syndrome X, Reaven considered the following
abnormalities: resistance to insulin-stimulated
glucose
uptake,
glucose
intolerance,
hyperinsulinemia, increased VLDL triglycerides,
decreased HDL cholesterol, and hypertension. Other
metabolic abnormalities that have been considered
as part of the syndrome include abnormal weight or
weight
distribution,
inflammation,
microalbuminuria1 hyperuricemia, and abnormalities
of fibrinolysis and of coagulation.3
People with the metabolic syndrome are at increased
risk for cardiovascular disease.4Because of the
increased risk for morbidity and mortality associated
with the metabolic syndrome, an understanding of
the dimensions of this syndrome is critical both for
allocating health care and research resources and for
other purposes. 5 However, generating such
estimates has been complicated by the use of many
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Cholesterol Education Program Expert Panel on
Detection, Evaluation, and Treatment of High Blood
Cholesterol in Adults (Adult Treatment Panel III
[ATP III]) provided a new working definition of the
metabolic syndrome7. Thus, prevalence estimates of
the metabolic syndrome in the same population
could differ depending on the definition used. More
recently, a new criterion was proposed by the
American Heart Association/National Heart, Lung
and Blood Institute which define metabolic
syndrome as fulfilling any three criteria from the
following:
 Elevated waist circumference:
 Men — Equal to or greater than 40 inches
(102 cm)
o Women — Equal to or greater than
35 inches (88 cm)

53

 Elevated triglycerides: Equal to or greater than

150 mg/dL (1.7 mmol/L)
 Reduced HDL (“good”) cholesterol:
o Men — Less than 40 mg/dL (1.03 mmol/L)
o Women — Less than 50 mg/dL (1.29

mmol/L)
 Elevated blood pressure: Equal to or greater than

130/85 mm Hg or use of medication for
hypertension
 Elevated fasting glucose: Equal to or greater
than 100 mg/dL (5.6 mmol/L) or use of
medication for hyperglycemia
It is not clear whether AHA/NHLBI intended to
create another set of guidelines or simply update the
NCEP ATP III definition. According to Scott
Grundy, University of Texas Southwestern Medical
School, Dallas, Texas, the intent was just to update
the NCEP ATP III definition and not create a new
definition. 8, 9 Since, the magnitude and seriousness
of this problem has largely been underestimated in
Pakistan, the aim of our study was to determine the
frequency of the metabolic syndrome in type 2
diabetic patients. We can then estimate the scale of
this serious global health issue in our setup and find
out the ways and means to prevent this constellation
of syndrome.
METHODS
This was a descriptive cross sectional study
conducted at the diabetes clinic of Nishtar Medical
College and Hospital, a tertiary healthcare centre in
Multan, from June 2010 to August 2010. A total of
187 patients with type 2 diabetes were enrolled in
the study. All type 2 diabetics with different ethnic
backgrounds of the country were included in the
study. Following variables were measured for the
metabolic syndrome according to the American
Heart Association/National Heart, Lung and Blood
Institute guidelines, which define metabolic
syndrome as fulfilling any three criteria from the
following:
 Elevated waist circumference:
o Men — Equal to or greater than 40 inches
(102 cm)
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Women — Equal to or greater than
35 inches (88 cm)
 Elevated triglycerides: Equal to or greater than
150 mg/dL (1.7 mmol/L)
 Reduced HDL (“good”) cholesterol:
o Men — Less than 40 mg/dL (1.03 mmol/L)
o Women — Less than 50 mg/dL (1.29
mmol/L)
 Elevated blood pressure: Equal to or greater than
130/85 mm Hg or use of medication for
hypertension
 Elevated fasting glucose: Equal to or greater
than 100 mg/dL (5.6 mmol/L) or use of
medication for hyperglycemia
The parameters were calculated using the following
methods:
1. Waist circumference was measured midway
between iliac crest and lower rib margin
2. Blood pressure was measured using auscultatory
method by a mercury sphygmomanometer with
patient seated comfortably in outpatient setting.
3. Serum HDL-C and triglycerides were measured
by enzymatic in vitro assay using Roche
automated clinical chemistry analyzers.
4. Plasma glucose was estimated by hexokinase
method using Roche chemical analyzers
5. Data analysis was performed using statistical
programmes SPSS version 16.0.
o

ETHICS
 The procedures followed were in accordance
with the ethical standards of the responsible
committee on human experimentation and with
the Helsinki Declaration of 1975, as revised in
1983
 The names of patients, their initials or their
hospital registration numbers have not been used
STATISTICS
 The data collected in the course of three months
were entered on SPSS Version 16.0
 The data was analyzed and charts were created
using the same software program following
standard procedures
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RESULTS
A total of 187 type 2 diabetic patients were included
in the study in which 67 (35.83%) were males and
120 (64.17%) females. Mean age of study
population was 48 years ranging from of 28-80 years.
Of the total, 54.5% patients fulfilled the criteria for
raised blood pressure; with 20.3% and 34.2% males
and females respectively (Table1).
Table-1
Frequency of the components of the metabolic
syndrome
Component
Diabetes type 2
Hypertension
Raised
triglycerides level
Low HDL level
Elevated waist
circumference

187
102
128

Total
100%
54.5%
68.4%

67
38
49

Male
35.8%
20.3%
26.2%

52
75

27.8%
40.1%

15
11

8.0%
5.9%

Female
120 64.2%
64 34.2%
79 42.2%
37
64

19.8%
34.2%

It can also be seen from the table that 68.4% of the
total patients fulfilled the criteria of raised
triglycerides of which 26.2% were males and 42.2%
females. Table 1 also shows that only 27.8% of the
total patients (males – 8.0% and females 19.8%) had
low levels of HDL. Around 40% of the total patients
had raised waist circumference with over 2/3rd of
them being females at 34.2%.
Table-2
Frequency of the metabolic syndrome according
to AHA/NHLBI criteria
Total
122/187

65.2%

Male
41/187

21.9%

Female
81/187

43.3%

Table 2 shows that when applying the American
Heart Association/National Heart Lung and Blood
Institute criteria, the frequency of metabolic
syndrome in the study population was found out to
be 65.2% with 21.9% being males and 43.3%
females.
DISCUSSION
The present study provides an assessment of the
prevalence of Metabolic Syndrome in type 2 diabetic
patients using the American Heart Association
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criteria. The main finding of this study is that there
is a high prevalence of Metabolic Syndrome in
patients with type 2 diabetes at 65.2%.
Analyses have shown that metabolic syndrome as
defined using AHA/NHLBI criteria are associated
with the greatest increase in CVD prevalence10.The
incidence of the metabolic syndrome is increasing
all over the world. One of the reasons could be due
to significant increase in the prevalence of obsesity11.
High prevalence of insulin resistance, hyper
triglyceridemia and excess body fat are considered
to be some of the etiological factors of metabolic
syndrome. High frequencies of these risk factors
have been observed in Asians12. Furthermore, the
prevalence of obesity is rising in developing nations
like Pakistan13. In a study conducted in Liaquat
National hospital, Karachi. There were 233 patients
with type 2 diabetes mellitus. By applying NCEPATP III criteria, metabolic syndrome was found in
79.7%type 2 diabetics, (45.5% women and 34.3%
men), by applying IDF criteria, metabolic syndrome
was identified in 68.1% of type 2 diabetics (43.7%
women and 24.4%. men)14. Mohsin etal conducted a
study in PIMS, Islamabad. There were 106 patients,
91 (85.8%) had metabolic syndrome of whom 95%
were females. Abdominal obesity was present in
91% females and 86% males. Low HDL levels were
present in all females and 83% males. Seventy eight
percent females and 63% males had elevated levels
of triglycerides. Hypertension was present in 68%
and 73% females and males respectively15. Studies
conducted in other parts of the world estimated a
prevalence of 70-80% among Caucasian type-2
diabetics6 and 75.6% among Chinese population
with type-2 diabetes mellitus.16 An Indian population
based study using the Caucasian criteria for
abdominal obesity, gave a prevalence of 76.3%
among
type2
diabetics.17
Different studies report quite varied effects of
gender on the metabolic syndrome in different
populations. In USA, metabolic syndrome is more
prevalent in white males than in females.18 In
American blacks, Mexican Americans, Korea, Iran,
India, Oman, and Kinmen women had higher
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prevalence of the metabolic syndrome than men.19-22
We observed that metabolic syndrome was more
common in females with type-2 diabetes mellitus as
compared to their male counterparts. The higher
percentage is also reported in Nigerian women with
type-2 diabetes mellitus.23 The reason may be a
relatively sedentary lifestyle of women, in this part
of the world, due to religious and social barriers.
Some less common risk factors for metabolic
syndrome
include
prothrombotic
and
proinflammatory
states,
catecholamines24
antiretroviral therapy25.
The management of the metabolic syndrome is not
specific to the syndrome, but comprises:
 Management of the underlying risk factors for
CVD and diabetes
 Treatment of any established disease such as
hypertension, heart disease, diabetes or chronic
kidney disease.
 Evaluation and treatment of all CVD risk factors
without regard to whether a patient meets the
criteria for diagnosis of the metabolic
syndrome.26,27
CONCLUSION
The frequency of metabolic syndrome is pretty high
(65.2%) in type 2 diabetic patients presenting at the
Diabetes Clinic in Nishtar Medical College and
Hospital, Multan. Our study shows that the
frequency is almost double in women (43.3%)
compared to men (21.9%). All the risk factors were
significantly more prevalent in women as compared
to men. It would be reasonable to conclude that
women are more likely to suffer from cardiovascular
morbidity and mortality.
RECOMMENDATIONS
Life style modification including 30-60 minutes
daily of moderate-intensity aerobic activity plus an
increase in daily lifestyle activities have obvious
benefits in the management of metabolic syndrome.
Weight reduction is important for those with
abdominal obesity and the metabolic syndrome. The
initial aim is a slow reduction of 7-10% in baseline
weight, with normal body mass index as the ultimate
goal. The established view is that complex
carbohydrates should form the major proportion of
calories in the diet. Avoidance of transaturated fats
A.P.M.C Vol: 5 No.1 January-June 2011

(often labeled as 'hydrogenated' or 'partially
hydrogenated' vegetable oils) found in many
margarines and processed foods and increasing the
proportion of monounsaturated fats (e.g. olive oil) 28
is recommended. The manifestations and
complications of metabolic syndrome should be
treated according to established guidelines for the
treatment of hyperlipidaemia, cardiovascular disease,
hypertension and diabetes26, 27. This may therefore
involve
the
use
of:
low-dose
aspirin,
antihypertensives, statins and/or fibrates and
antidiabetic drugs. There is no specific drug
treatment for the metabolic syndrome itself.
Metformin, glitazones and acarbarose have been
suggested as either improving the syndrome or
delaying progression to type 2 diabetes, 29, 30 though
recent safety concerns do not favour glitazones.
Regular follow-up to monitor progress is
recommended to reduce cardiovascular risk27.
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