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ABSTRACT
Objectives: Metabolic syndrome (MetS) is described as the collection of risk factors for cardiovascular disease such as hypertension, hyperglycemia/
insulin resistance, abdominal obesity, and dyslipidemia. In developed countries, MetS is highly prevalent among adults and is an emerging health
problem in developing countries. In this study, we used the International Diabetes Federation (IDF) and National Cholesterol Education ProgramAdult Treatment Panel-III (NCEP-ATP III) to define the Mets. The aim of this research was to evaluate the prevalence of MetS, its components, and its
major risk factors among adults ≥20 in Jammu and Kashmir according to IDF and the NCEP ATP III criteria.

Methods: The project was conducted in the Department of Biochemistry, Laboratory Medicine, Shri Mata Vaishno Devi Narayana Superspeciality
Hospital, Katra, and Jammu and Kashmir in 100 subjects between the age groups of 20 and 80 years old attending the OPD from 2 January to
30 April 2017.
Results: MetS was diagnosed in 57% and 55%, gender-wise distribution came out to be 45.6% and 52.7% in men, and in women, we found 54.3% and
47.3%, according to IDF and the NCEP ATP III definition, respectively.

Conclusion: In our study, IDF criteria were better for the early diagnosis of MetS. On the basis of gender prevalence in all parameters in IDF, females
are at risk, and in NCEP ATP III, males are more at risk. According to the IDF, central obesity is the only the risk for women.
Keywords: Metabolic syndrome, International diabetes federation, National Cholesterol Education Program-Adult Treatment Panel-III, Obesity,
Cardiovascular diseases.
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INTRODUCTION
The metabolic syndrome (MetS) is described as a cluster of several
risk factors for cardiovascular diseases (CVD), such as high blood
pressure (BP) (hypertension), high blood glucose (hyperglycemia),
insulin resistance, abdominal obesity, and dyslipidemia [1]. Syndrome
X, Insulin Resistance Syndrome, Dysmetabolic Syndrome X, Reaven
Syndrome, and Metabolic Cardiovascular Syndrome are other names
for MetS. Obesity, insulin resistance, dyslipidemia, and hypertension are
the common features of it [2,3]. The importance of MetS is emphasized
for several reasons. Patients with MetS have a high risk of developing
type 2 diabetes (T2D) and atherosclerotic CVD. Second, by comparing
the components of MetS, we may be able to better understand the
mechanism that connects them and the increases the risk of CVD [4].
People with MetS are 3 times as likely to have a heart attack or stroke
and have a twofold risk of developing CVD over the next 5–10 years [5].
The prevalence of MetS and its components is influenced by differences
in genetic background, diet, level of physical activity, age, and sex
structure [6]. Cardiovascular risk factors such as high BP, deficiency in
glucose tolerance, hypertriglyceridemia, and low levels of high-density
lipoprotein (HDL) are risk factors of cardiovascular disease and are
associated with MetS [7].

Reports of clustering of metabolic risk factors are not new and date
back to the early 1920s [8]. In 1920, Kylin, a Swedish physician,
demonstrated the relationship between hypertension, hyperglycemia,
and gout [9]. Later in 1947, Vague described that visceral obesity
was commonly associated with the metabolic abnormalities found in
CVD and T2DM [10]. Reaven described “a cluster of risk factors for
diabetes and cardiovascular disease” and named it “Syndrome X” a in

his Banting lecture in 1988 [7]. Number of researchers have attempt
to developed diagnostic criteria for the diagnosis of the MetS [11]. The
WHO proposed the label “MetS” for the syndrome in1998 [12]. The
National Cholesterol Program Adult Treatment Panel (NCEP/ATP)
defines one of the most widely used criteria for MetS. In April 2005,
the International Diabetes Federation (IDF) proposed a new definition
of the MetS [13]. Although it includes the same general criteria as
the other definitions, it requires obesity but not necessarily insulin
resistance [4]. In the pathophysiology of obesity, visceral obesity is
now recognized as an important factor in the IDF definition rather than
insulin resistance [14].
The worldwide prevalence of MetS ranges from <10% to as much
as 84%. It depends on the region, urban or rural environment, the
composition (sex, age, race, and ethnicity) of the population studied
and the definition of the syndrome used [15,16]. High body mass index,
higher socioeconomic status, and sedentary lifestyle are significantly
associated with MetS. Cameron et al. concluded that the differences
in genetic background, diet, levels of physical activity, smoking, family
history of diabetes, and education all influence the prevalence of the
MetS and its components [6]. The observance of MetS prevalence, a
study conducted by the National Health and Nutrition Examination
Survey, found 5% among the subjects of normal weight, 22% among
the overweight, and 60% among the obese [17]. It, further, increases
with age (10% in individuals aged 60–69) [18]. The prevalence of
MetS (based on NCEP-ATP III criteria, 2001) varied from 8% to 43%
in men and from 7% to 56% in women around the world [6,18]. The
risk increases with the number of MetS components present. MetS can
vary due to multiple factors predisposing to metabolic susceptibility,
such as genetic defects in insulin signaling pathways, physical
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inactivity, and certain ethnic groups [19]. More recent investigation
shows that visceral adiposity is a significant independent predictor of
insulin sensitivity, elevated BP, and dyslipidemia seen in MetS [20-34].
Furthermore, reduction in visceral fat by weight loss or surgical removal
is associated with increases in insulin sensitivity and HDL cholesterol
and decreases in TG and BP [22-26,31-38]. To make an effective plan
and execute preventive strategies for MetS, we need comprehensive
information about the prevalence of MetS. In this paper, we study MetS
in Jammu and Kashmir by comparing two international definitions, that
is, National Cholesterol Education Program, Adult Treatment Panel III
(NCEP ATP III), and IDF.
METHODS

The study was conducted in the Department of Biochemistry, Laboratory
Medicine, Shri Mata Vaishno Devi Narayana Superspeciality Hospital,
Katra, and Jammu and Kashmir from January 2 to April 30, 2017.
Physical examination of patients was measured, which included
patients’ weight, height, waist circumference (WC), and BP. BP was
measured using a calibrated Sphygmomanometer and WC was
measured with a measuring tape, placed at the level of the umbilicus.
Laboratory analysis was done for biochemical parameters such as
HDL, TGL, and FBS and Clinical diagnosis based on the diagnosis
criteria listed in Table 1. Two milliliters of venous sample were drawn
from each patient; 12 h overnight fasting, from antecubital vein using
vacutainer. Enzymatic analysis was performed on fasting lipid profile
(Triglycerides and HDL) and blood glucose.

A total of 100 subjects were between the age groups of 20 and 80 years
and were attending the outpatient department (OPD). The subjects
were selected by a simple random sampling method for the duration
of 4 months, from January 2 to April 30, 2017. On the consent form,
information about patient’s age, sex, life style, and family history of
diabetes and hypertension were recorded. All the patients who came to
the OPD for general health check-up were included, with the exception
of pregnant women, hypothyroidism patients, patients having Cushing’s
syndrome, and patients on steroid medication.
Statistical analysis
The study’s findings were presented as number, percentage and Chisquare test as per necessities. The values presented in percentage
form and ranges given of all parameters included for study. All data
were calculated and graphically presented using Microsoft Excel 2010
capabilities.
RESULTS AND DISCUSSION

The present study was conducted on 100 patients who attended the
OPD for their health check-ups in Shri Mata Vaishno Devi Narayana
Superspeciality Hospital, Katra, and Jammu and Kashmir to assess the
MetS on the basis of two definitions given by NCEP-ATP III and IDF. In
our study, the patients were between 20 and 80 years of age, and it was
found the prevalence of Mets came out to be 64% out of 100 patients.

The percentage of MetS is shown in Table 2, which indicates that out
of 100 patients, (64%) have MetS (diagnosed using the NCEP ATP III
and IDF criteria). However, this trend varies among different countries.
Studies in France reported a Mets prevalence of 21.5%, 33.5% in
Turkey, 34.1% among American adults, and 54.8% in Mexico [39-42].
Several study groups have developed diagnostic criteria for MetS; the
NCEP ATP III and IDF stand out due to their wide use [43].
Table 3 indicates the comparison between the two definitions, that is,
IDF and NCEP ATP III, where IDF was seen in the maximum percentage
of patients (57%), whereas ATP III had (55%). In our study, IDF was
57% as compared to NCEP ATP III’s 55%, which suggests that IDF is
a better criteria for diagnosing MetS. This result trend is similar to
American, Brazilian, and Iranian people, where 39%, 35.1%, and 43.5%
of the IDF and 35%, 29.5%, and 38.3% of the NCEP [44-46].

Asian J Pharm Clin Res, Vol 15, Issue 9, 2022, 47-53

Table 1: Diagnostic criteria proposed for the clinical diagnosis
of the mets
Clinical
ATPIII (2001)
measures

IDF (2005)

Body
weight
Lipids

*Increased WC (ethnicity specific
values)
TGs≥150 mg/dL or on TGs Rx.
HDL‑C<40 mg/dL in men or<50
mg/dL in women or on HDL‑C Rx

Blood
pressure
Glucose

WC≥102 cm in men
or≥88 cm in women
TGs≥150mg/dL
HDL‑C<40 mg/dL in
men or<50 mg/dL in
women
≥130/85 mm Hg
>100 mg/dL
(includes diabetes)

≥130 mm Hg systolic or≥85 mm
Hg diastolic or on hypertension Rx
≥100 mg/dL (includes diabetes)a

*Country/ethnic group waist circumference: Europids: Male ≥94 cm. In the
USA, the ATP III values (102 cm male; 88 cm female) are likely to continue to be
used for clinical purposes Female≥80 cm South Asians: Male ≥90 cm based on a
Chinese, Malay and Asian‑Indian population Females ≥80cm

Table 2: Metabolic syndrome

Metabolic Syndrome

Percent

Present
Absent
Total

64.00
36.00
100.00

Table 3: Comparison between IDF and NCEP ATP III
Definition

Patients

IDF
NCEP ATP III

Present (%)

Absent (%)

57
55

43
45

IDF: International Diabetes Federation, NCEP ATP III: National Cholesterol
Education Program‑Adult Treatment Panel‑III

Table 4: Overall and gender‑specific percentage prevalence of
the metabolic syndrome

Metabolic syndrome
definition

Overall (%)

Males (%)

Females (%)

IDF
NCEP ATP III

57
55

45.60
52.70

54.30
47.30

IDF: International Diabetes Federation, NCEP ATP III: National Cholesterol
Education Program‑Adult Treatment Panel‑III

Overall and gender-specific percentage prevalence of the MetS using
two definitions is illustrated by Table 4. Out of 57% of IDF patients,
the maximum percentage was seen in females, at 54.3% (31) and at
45.6% (26) in males. While in the case of NCEP ATP III, the maximum
percentages seen in males were 52.7% (29) and 47.3% (26) in
females. Gender-specific percentages of males and females have an
equal percentage of MetS. This type of different result is also found
in the UAE and in Bangladesh. The prevalence of MetS in this study
was higher among men than among women, as found in the studies of
Ibrahim et al. in the UAE [47] and in Bangladesh studied by Gupta et al.,
which found a higher prevalence in females according to both the IDF
and NCEP [48].
In NCEP ATP III, Table 5 shows the gender-based prevalence of
individual parameters in NCEP ATP III, with FPG being highest in males
(89.7) and lowest in females (88.5) out of 29 males and 26 females.
In the case of TGL, the maximum percentage was observed in females
(76.9%). In HDL, 69.2% of females and 69% of males were found. In
WC, there was a huge difference between females (92.3%) and males
48
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Table 5: Gender‑wise prevalence of individual parameters in
NCEP ATP III
Parameters
FPG
TGL
HDL
WC
BP

NCEP ATP III
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Table 6: Gender‑wise prevalence of individual parameters
in IDF

Parameters

Male in percentage

Female in percentage

89.7
75.9
69.0
48.3
69.0

88.5
76.9
69.2
92.3
61.5

NCEP ATP III: National Cholesterol Education Programme‑Adult Treatment
Panel‑III, HDL: High‑density lipoprotein, BP: Blood pressure, WC: Waist
circumference

(48.3%), and in the case of BP, the maximum percentages were seen in
males (69%), which are 7.5% higher than females.

Table 6 shows the gender distribution of individual parameters in the
IDF; the WC of all the males and females was 100%, with 26 males and
31 females having MetS. While in the case of FPG, maximum percentages
were seen in males 88.5% and in females 87.1%, in the case of TGL,
maximum percentages were seen in females 64.5% and in males 61.5%,
in the case of HDL, maximum percentages were seen in males 92.3%
and in females 71%, and in the case of BP, maximum percentages were
seen in males 76.9% and in females 48.4%.

Table 7 describes the demographic profile that includes sex, age,
and life style of 100 patients (study population) and 64 patients
(MetS present). The age distribution of 100 patients shows that the
age group of 40–60 years had the highest percentage of patients
(66%), followed by 60–80 years (22%) and 20–40 years (12%). In
subjects having MetS, the maximum percentage of patients was in
the age groups of 40–60 years (34%) followed by the age group of
60–80 years (10.9%) and 20–40 years (4.6%). In our study, there was
considerable change demographically in Mets patients. The maximum
percentage was seen in the age group of 40–60 years (34.4%), but it
was eventually reduced to 10.9% in patients aged group 60–80 years,
and in the 20–40 year age group of patients (4.6%). There is an
increase in the prevalence of MetS from 20 years old through the
sixth and seventh decades of life for males and females, as noticed by
Park et al. [17]. Mets were shown to be more prevalent in the 55–64
age bracket in Iranian studies, and the same tendency was discovered
in Turkey [45,49].
Similarly, for sex, it was seen that out of a total of 100 patients, male
and female percentage were 53.0% and 47.0%, respectively. Males had
a prevalence of 32.0% in participants with MetS, followed by females
at 32.0%. The prevalence of males and females is equal in 100 patients.

Based on the lifestyle of patients, we observed that out of a total of
100 patients, moderate and sedentary patients’ percentage were 51%
and 49%, respectively. Equal numbers of moderate and sedentary were
seen, that is, 32% and 32% respectively, in patients having MetS. The
percentage of moderate and sedentary lifestyle was also the same,
with no significant difference. MetS had no association with age, sex,
or lifestyle. This is may be due to the sample size, and we recommend
study in a large population.

The clinical profile that includes WC and BP of both 100 subjects (study
population) and 64 patients (MetS present) is represented by Table 8.
Increased WC levels (>90 cm) among 100 patients were found in 69% of
patients. A further account of subjects having WC within the range of 80–
90 and 70–80 cm was 26% and 5%, respectively. About 78.2% of MetS
patients had elevated levels of WC (>90 cm). It decreased significantly
from 20.3% (80–90) to 1.6% (70–80) of the patients. Recent studies
have reported that a strong correlation also exists between WC and
insulin resistance [50,51]. The metabolic characteristics of fat tissue
present in omental and paraintestinal areas promote insulin resistance

IDF

FPG
TGL
HDL
WC
BP

Male in percentage

Female in percentage

88.5
61.5
92.3
100
76.9

87.1
64.5
71.0
100
48.4

IDF: International Diabetes Federation, HDL: High‑density lipoprotein,
BP: Blood pressure, WC: Waist circumference

Table 7: Demographic profile metabolic syndrome

Demographic In total patients

Metabolic syndrome

Frequency Percentage Frequency Percentage
Age Group
20–40
40–60
60–80
Sex
Male
Female
Life style
Moderate
Sedentary

12
66
22

12
66
22

3
22
7

4.6
34.4
10.9

51
49

51
49

32
32

50
50

53
47

53
47

32
32

50
50

Table 8: Clinical profile of metabolic syndrome patients
Clinical
profile
Waist
Circumference
(cm)
70–80
80–90
90–100
>100
BP (mmHg)
100–110 or
60–70
110–120 or
70–80
120–130 or
80–90
130–140 or
90–100
≥140 or ≥100

In total patients

Metabolic syndrome

Frequency Percentage Frequency Percentage

5
26
32
37

5
26
32
37

1
13
22
28

1.6
20.3
34.4
43.8

23

23

13

20.3

6

34
15
22

6

34
15
22

1

20
11
19

1.6

31.3
17.2
29.7

and hyperinsulinemia [52]. Obesity, along with insulin resistance and
hyperinsulinemia, has been link to an increased risk of cardiovascular
disease and stroke [53].

Similarly, out of 100 patients, the majority (59%) were in the prehypertensive stage, that is, 34% and 15% (120–130 or/80–90 mmHg
and 130–140 or/90–100 mmHg). About 22% had stage I hypertension
(≥140 or ≥100 mmHg), while 29% were normotensive (100–110 or
60–70 mmHg and 110–120 or 70–80 mmHg). Similarly, 48.5% of MetS
patients had pre-hypertensive BP, with 29.7% having stage I hypertension,
and 21.9% have post-hypertensive BP. The most commonly researched
condition in connection to insulin resistance is hypertension (BP), which
is a critical component of the MetS [54,55]. However, the relationship
between the MetS and increased BP is controversial as not all people who
meet the definition of the MetS have an elevated BP. Due to the association
between BP and body weight, obesity could be a major confounder in the
49
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association between elevated BP and insulin resistance [56]. There are
three basic processes that link high BP to insulin resistance: (1) high BP
causes insulin resistance; (2) insulin resistance causes higher BP; and (3)
both (elevated BP and insulin resistance).

The status of the biochemical profile of the patients is shown in Table 9
which comprise fasting plasma glucose, HDL, and triglycerides in
both 100 patients (study population) and 64 patients (MetS present).
Fasting plasma glucose distribution among 100 patients shows that
the highest percentage was seen in the range of 90–110 mg/dl (53%),
followed by the levels between ≥130 mg/dl (25%), 110–130 mg/dl
(19%), and 70–90 mg/dl (3%), respectively. While among the 64%
of MetS patients, increased levels of FPG (90–110) were seen in
42.2% of patients, and the rest of the patients had levels between
≥130 mg/dl (29.7%), 110–130 mg/dl (26.6%), and 70–90 mg/dl
(1.60%), respectively. Insulin resistance, especially among those
with diabetes and the obese, is believed to result from multiple
mechanisms, including defective insulin signaling and abnormalities
in glucose transport [57]. Dysglycemia, or an elevated blood glucose
range in non-diabetic, is an imperative component of the MetS,
predominantly in IGT [7]. It is believed that hyperglycemia predates
overt T2D by many years [58]. Insulin resistance thus thought to
be vital to the progression from “normoglycemia” to “dysglycemia”
(elevated glucose in the non-diabetic range) and from IGT to overt
T2D. Dysglycemia in the non-diabetic range has been linked to
the progression of atherosclerosis despite the absence of overt
diabetes [59,60]. In the San Antonio Heart Study, hyperinsulinemia
predicted the development of T2D, dyslipidemia, and hypertension
over an 8 year follow-up period [61].
Our study showed the percentage of patients with MetS having elevated
FPG was 56.3%. Also, 1.60% of patients had FPG within the range of 70–
90 mg/dl, followed by 42.2% within the range of 90–110 mg/dl. The
association of levels was validated as significant with MetS (p<0.05).
The prevalence of FPG is higher in males (89.7%) than females (88.5%)
in NCEP ATP III, while in the case of IDF, males (88.5%) are more than
females (87.1%).
Similarly, 67 % had low HDL levels (<50 mg/dl), 21% had 50–60 mg/dl,
and 12% had levels >60 mg/dl. Low levels of HDL (<50 mg/dl) were
found in 81.2% of patients, with 34.3% and 7.8% of subjects having
levels between 50–60 mg/dl and >60 mg/dl, respectively. Primarily,
lipid abnormalities comprise hypertriglyceridemia and low HDLTable 9: Biochemical profile of metabolic syndrome patients

Biochemical
profile
Fasting plasma
glucose
(mg/dl)
70–90
90–110
110–130
≥130
HDL (mg/dl)
20–30
30–40
40–50
50–60
≥60
Triglycerides
(mg/dl)
<70
70–100
100–130
130–160
≥160

In total patients

Metabolic syndrome

Frequency Percentage Frequency Percentage

3
53
19
25
6
31
30
21
12
8
19
12
15
46

3
53
19
25
6
31
30
21
12
8
19
12
15
46

1
27
17
19
4
26
22
7
5
2
4
5
13
40

1.60
42.2
26.6
29.7
6.3
40.6
34.3
10.9
7.8
3.12
6.25
7.8
20.3
62.5
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cholesterol concentration. In the metabolism of free fatty acids,
insulin plays a crucial role by suppressing lipolysis in adipocytes. As
a result, impaired insulin signaling increases lipolysis, which leads
to increased FFA levels [62,63]. Significant amounts of plasma FFA
lead to an increased flux of free fatty acids to the liver, which results
in an accumulation of hepatic triglyceride VLDL and cholesterol ester
synthesis and secretion [63-65].
Another component that is TGL was elevated in females (76.9%) than in
males (75.9%) in NCEP ATP III, while in IDF, it was also (64.5%) more
in females than in males (61.5%). The overall percentage of patients
having MetS with elevated TGL was 82.8%. The level was found to be
significant with MetS (p<0.05).

Out of 100 patients, increased TGL (>130 mg/dl) was seen in 61%, which
was followed by 19%, 12%, and 8% within the levels of 70–100, 100–
130, and <70 mg/dl, respectively, while among MetS patients, increased
TGL (>130 mg/dl) was seen in 82.8%. In addition, 7.8% have (100–130),
6.3 % have (70–100), and 3.12 % have (<70 mg/dl). Abundant plasma
free fatty acids, caused by lipid anomalies, are supposed to reduce
glucose utilization by skeletal muscle, decrease insulin removal, and
promote gluconeogenesis by the liver. According to Sniderman et al.,
reduced glucose utilization, decreased insulin removal, and increased
gluconeogenesis are important in the development of insulin resistance
and diabetes mellitus [64].

Low HDL-C levels are thought to be a strong predictor of myocardial
infract and stroke, both of which are associated with premature and severe
CAD [66]. Our study found out that the gender specific low HDL-C levels
prevalence was more in females (62.2%) than in males (69%) in NCEP ATP
III, where as in IDF, there was a greater prevalence of males (92.3%) than
females (71%). The maximum low HDL-C levels were seen at 30–40 mg/dl
(40.6%). The levels were found significant with MetS (<0.05).
Table 10 affirms that the association of MetS, where no significant
association was found, with age, sex, and lifestyle of the patients.

Table 11 epitomizes the highly significant association of MetS with
clinical parameters that include WC and BP (p<0.05). The proportion
of subjects with WC abnormal was 69%. The prevalence of WC was
elevated in females (92.3%) and males (48.3%) in NCEP ATP III, while
in IDF, WC was high in all MetS patients (100%). The association was
found to be significant with the Mets (p<0.05).
BP changes in our study also had a significant association with MetS
(p<0.05), respectively. The maximum percentage of patients was seen in
the pre-hypertensive stage, followed by 29.7% in stage 1 hypertension.
Males (69) have a higher prevalence of BP than females (61.5%) in
NCEP ATP III and in IDF prevalence also, males (76.9%) are higher than
females (48.4%). Haverinen et al. found the same study in Finland [67].
Table 10: Relation between metabolic syndrome and
demographic risk factors

Demographic

Sex
Male
Female
Age (years)
20–40
40–60
60–80
Life style
Moderate
Sedentary

Metabolic syndrome
(frequency)

X2 value

p‑value

Present

Absent

32
32

21
15

0.6423

0.4228

0.0711

0.789685

32
32

19
17

1.7519

0.4164

6
45
13

Significant at *p<0.01, **p<0.05

6
21
9

50
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Table 11: Association between metabolic syndrome and clinical
risk factors
Clinical

Metabolic syndrome
(frequency)

Waist circumference
(cm)
70‑80
80‑90
90‑100
>100
Blood pressure
(mmHg)
100–110 Or 60–70
110–120 Or 70–80
120–130 Or 80–90
130–140 Or
90–100
≥140 Or ≥100
Significant at **p<0.05

X2 value p‑value

Present

Absent

1
13
22
28

4
13
10
9

8.9158

1
13
20
11

5
10
14
4

12.1309 0.0164**

19

0.030432**

Fasting plasma
glucose (mg/dl)
70–90
90–110
110–130
≥130
HDL (mg/dl)
20–30
30–40
40–50
50–60
≥60
Triglycerides
(mg/dl)
<70
70–100
100–130
130–160
≥160

p‑value

12.06

0.007**

2
5
8
14
7

17.635

0.001454**

6
15
7
2
6

36.956

Absent

1
27
17
19

2
26
2
6
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