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Introduction

The metabolic syndrome (MS) is a constellation of 
interrelated risk factors of metabolic origin (1). Although 
dietary habits, demographic characteristics have been 
associated with MS; body mass index (BMI), weight 
gain and physical inactivity are the most important risk 
factors for the development of this syndrome. Basic 
defect in this syndrome is insulin resistance, which 
is considered to be related with abdominal adiposity, 
physical inactivity, impaired fasting glucose, impaired 
glucose tolerance; type 2 diabetes, cardiovascular 
disease and overall mortality. 

Metabolic syndrome is emerging as a global epidemic. 
Prevalence of this syndrome is age dependent. According 
to Third National Health and Nutrition Examination 
Survey (NANHES III), 24% of US adults had the MS 
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based on the ATP III criteria. Prevalence of this syndrome 
is 7% among adult aged 20 to 29 years and rises to 40% 
or more among elderly above 60 years (2).

Metabolic syndrome is associated with development 
of cardiovascular disease. It is associated with four 
fold increase in risk of fatal coronary heart disease and 
two fold greater risk of cardiovascular disease and all 
causes of mortality among men; even after adjusting for 
age, LDL-C, diabetes, smoking and family history of 
coronary heart disease (CHD). It is also an important 
predictor of type 2 diabetes. Patients with MS have 5 to 
9 fold increase risk of developing type 2 diabetes (3).

Prehypertension has been described as an independent 
category of blood pressure (BP). Prehypertension, 
defined by JNC (Joint National Committee), as systolic 
BP 120-139 mmHg and/or diastolic BP 80-89 mmHg, is 
associated with lower insulin sensitivity (4). According 
to the recent result to the Third National Health and 
Nutrition Examination Survey, prehypertension is 
present in 31% of adults in the United States, and this 
condition is associated with an increased prevalence 
of both heart disease and risk for stroke (3). National 
Cholesterol Education Program/ Adult Treatment Panel 
III (NCEP/ATPIII 2001) and International Diabetes 
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Federation (IDF 2005) have given simple and easily 
applicable criteria for the diagnosis of metabolic 
syndrome. In 2005, IDF has proposed a worldwide 
definition especially focusing different ethnicity across 
the world (5).

In the above context, detecting MS in prehypertensive 
and hypertensive individuals becomes important for 
both preventing and treating hypertension, type 2 
diabetes and other cardiovascular disorders. There have 
been large number of studies conducted across the world 
about prevalence, risk factors and treatment of MS but 
there are very few studies conducted on prevalence of 
metabolic syndrome among prehypertensive individuals. 

Detecting the MS by IDF 2005 definition is more 
applicable in Asian countries, like Nepal. Till date, to 
the best of authors’ knowledge, only few studies have 
been conducted on this subject in Nepal but no data 
is available regarding prevalence of prehypertension 
in the country. This study aims on showing the 
difference in prevalence of MS among prehypertensive 
and hypertensive participants and also compares the 
prevalence of MS identified by earlier (ATPIII) and 
recent (IDF) definitions. 

Materials and Methods

It was a descriptive analytical cross-sectional study, which 
was conducted among healthy adults of Kathmandu 
attending a heart disease prevention awareness camp 
in the month of September 2014. Consecutive 50 male 
and 50 female participants were selected in this study 
for each of the three groups; namely normotension, 
prehypertension and hypertension. Although study 
population was taken from group of people attending 
a free heart camp, they were randomly grouped into 
three categories (normotensive, prehypertensive and 
hypertensive groups), which eliminated opportunistic 
screening as well as selection bias. 

Altogether 300 participants (150 male and 150 female) 
were enrolled after carefully applying the inclusion and 
exclusion criteria.
Inclusion Criteria

■■ Age 18 years and above
■■ Performs normal daily activity
■■ Gives consent for the research

Exclusion Criteria

■■ Pregnant women
■■ Participants having any acute systemic illness.  

For e.g. infectious, inflammatory, acute coronary 
event, acute cerebrovascular accident.

■■ Diseases known to alter blood sugar and lipid. 
For e.g. chronic liver or kidney disease.

■■ Known case of hypertension, diabetes or 
dyslipidemia

■■ Participants already on drugs known to alter BP, 
blood sugar and blood lipid level. 

Blood Pressure was recorded by same instrument in 
sitting position in right and left arm after 5 minutes 
of rest in sitting position with standard protocol. A 
minimum of three readings were taken and a mean value 
of all measurement was taken. Weight was recorded by 
same weighing machine and nearest value in 0.5 kg was 
taken. Abdominal circumference was measured from 
highest point of iliac crest while participant is talking 
minimal respiration. Nearest value in 1 cm was recorded. 
Hip circumference was measured from widest part of 
hip in nearest 1 cm. Height was measured in nearest 1 
cm. We also took a 12 hour fasting blood sample for 
measurement of blood sugar and blood lipid level. 
Biochemical analysis of blood done within international 
standard and protocol in same laboratory and all the 
lipid parameters were measured.

All the participants were divided into 3 groups according 
to the Seventh Report of the Joint National Committee 
(JNC) on Prevention, Detection, Evaluation, and 
Treatment of High Blood Pressure (Table 1).

Table 1. Classification of BP for adults (JNC-7)

Group BP 
Classification

Systolic BP 
(mmHg)

Diastolic BP 
(mm Hg)

A Normal < 120 And  <80

B Prehypertension 120-139 Or 80-89

C Hypertension ≥ 140 and/or  ≥ 90

Diagnosis

Metabolic Syndrome was diagnosed on the basis of 
two different criteria given by NCEP/ATPIII 2001 as 
mentioned in Table 2 and IDF 2005 as mentioned in Table 
3. The NCEP/ATP III criteria required presence of 3 of 5 
factors as the basis for establishing the diagnosis (1).
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Table 2. ATP III Clinical Identification of the Metabolic 
Syndrome

Risk Factors Defining Level
Abdominal obesity, given as waist circumference
         Men       ≥ 102 cm ( ≥ 40 in )

         Women ≥  88 cm ( ≥ 35 in )

  Triglycerides    ≥ 150 mg/dL
  HDL cholesterol
         Men       < 40 mg/dL

         Women < 50 mg/dL

  Blood pressure  ≥  130/85 mmHg
  Fasting glucose  ≥ 110 mg/dL

Table 3. Worldwide  International Diabetes Fedaration 
(IDF) definition

IDF definition  for a Asian person to be defined as 
having the metabolic syndrome they must have:
Central obesity (defined as waist circumference  ≥ 90 cm 
for men and  ≥  80 cm for women plus any two of the 
following four factors:
•	 Raised TG level: ≥ 150 mg/dL (1.7 mmol/L), or 

specific treatment for this lipid abnormality.
•	 Reduced HDL cholesterol: < 40 mg/dL (1.03 mmol/L) 

in males and <50 mg/dL (1.29mmol/L) in females, or 
specific treatment for this lipid abnormality.

•	 Raised blood pressure: systolic BP ≥ 130 or 
diastolic BP ≥ 85 mm Hg, or treatment of previously 
diagnosed hypertension.

•	 Raised fasting plasma glucose (FPG) ≥ 100 mg/
dL (5.6 mmol/L), or previously diagnosed type 2 
diabetes.

Statistical Analysis

Data were entered on the computer by using the SPSS 
Statistical Software (Version 20; SPSS; Chicago, IL) 
and were analyzed on the same software. Quantitative 
variables are presented as mean (+ standard deviation). 
One-way analysis of variance (ANOVA) and the and 
χ2 test were used to analyze the statistical differences 
among characteristics of participants, and one-way 
ANOVA was applied to compare the three categories of 
BP. Wherever applicable, the data were presented using 
both the tabular method and descriptive statistics. P 
value <0.05 was considered statistically significant.

Results

Altogether 300 eligible participants, divided into three 
equal groups i.e. Normotension; Prehypertension and 
hypertension, were included in this study. There were 
50 male and 50 female participants in each of the three 
groups (Table 4). Mean age of all the participants was 
42.3+15.6 years. The mean age of male participants 
was 42.4+16.9 years and that of female participants was 
42.2+16.9 years (Table 4).

Table 4. Baseline distribution of cases

Category Normo-
tension

Prehyper-
tension

Hyper-
tension

Total

Number of 
cases

100 100 100 300

Mean age 
(SD) years

42.9 (16.1) 43.3 (18.1) 43.5 
(12.3)

42.3 
(15.6)

Male cases 50 50 50 150
Female 
cases 

50 50 50 150

(SD-Standard deviation)

Prevalence of the metabolic syndrome in this study was 
54 %  (162 of 300 subjects) by International Diabetes 
Federation 2005 (IDF) criteria while prevalence by 
Adult Treatment Panel III 2001 (ATPIII) criteria was 47 
% (141 of 300 subjects) (Table 5).

Table 5. Comparison of IDF (2005) and ATPIII (2001) 
definition

Subject 
categories 

Total 
cases

Number of MS 
by ATP III (%)

Number of 
MS by IDF (%)

Normotension 100 13 (13) 20 (20)
Prehypertension 100 51 (51) 62 (62)
Hypertension 100 77 (77) 80 (80)
Total 300 141 (47) 162 (54)

Out of 162 cases of MS, 76 were male and 86 female 
accounting 47% and 53% respectively. Prevalence of 
MS was 50% (76 out of 150) in male population and 
57.3% (86 out of 150) in female population. It was 
lowest in 18-39 age group (30%) and highest in 50 
years and above age group (72.7%). There was a clear 
age-related increase in the prevalence of the metabolic 
syndrome in this population. Prevalence was higher in 
elderly age group than in younger individuals. In less 
than 50 age group, prevalence was 43.4%, while that in 
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50 and above age group it was 72.7%. 

Metabolic syndrome was twice more common in 
hypertensive than non-hypertensive (41% vs. 80%). Not 
a single case of MS was found in individuals with BMI 
less than 20 kg/m2; on the other hand, prevalence was 
very high in group with BMI ≥ 25 kg/m2 (92.5%). 

Prevalence of MS by IDF criteria was highest among 
hypertensive group (80%), followed by prehypertensive 
(62.5%) and normotensive groups (20%). The difference 
among the three groups regarding the prevalence 
of MS was statistically significant (P value < 0.01). 
When we applied ATP III criteria, prevalence of MS 

decreased to 77.55%, 52.5% and 12.5% in hypertensive, 
prehypertensive and normotensive individuals, 
respectively.

The values for fasting blood sugar, triglyceride, 
abdominal circumference, waist hip ratio, BMI and BP 
(systolic, diastolic, pulse and mean) was highest among 
hypertensive; intermediate among prehypertensive 
and lowest among normotensive group. Similarly, 
level of HDL was lowest in hypertensive and highest 
in normotensive, while prehypertensive group showed 
intermediate level. The difference among three groups 
remained statistically significant for all variables 
mentioned above (Table 6).

Discussion

This study provides a look at prevalence of the metabolic 
syndrome in a cohort of urban adult Nepalese population 
by using both IDF and NCEP/ATP III criteria. In IDF 
criteria, using the IDF definition, the prevalence of the MS 
was 54.2% (men 50%; women 58.3%). In comparison, 
prevalence of the metabolic syndrome defined according 
to NCEP/ATP III 2001 criteria were 47.5% (men 41.7%; 
women 53.3%). This clearly showed that IDF definition 
estimates higher prevalence of metabolic syndrome than 
ATP III criteria. 

Study done by Sharma et al. (6) in eastern part of Nepal 
showed 22.5% of the participants had MS based on IDF 
criteria and 20.7% according to the NCEP definition. 
Similarly, another study done by Bhattarai S et al. (7) 
in western part of Nepal showed prevalence of MS in 
diabetes patients as per NCEP/ATP III and IDF criteria 
71% and 82%, respectively. Prevalence of MS in US 
adult was 26.7% (male 23.3% and female 29.3%) in 
NHANES8 1999-2000  study.

With the most recent national data from US adults and 
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Characteristics Normotension Prehypertension Hypertension P value
Mean (SD) Mean (SD) Mean (SD)

Number of subjects 100 100 100
Prevalence of MS By IDF 20% 62.5% 80% <0.01
Age (years) 42.9 (16.1) 43.3 (18.1) 43.5 (12.3) 0.91
FBS (mmol/l) 4.4 (0.89) 5.1 (0.84) 6.1 (2.12) <0.01
HDL (mmol/l) 1.06 (0.17) 0.96 (0.20) 0.88 (0.19) <0.01
TG (mmol/l) 1.4 (0.61) 2.16 (1.02) 2.31 (0.88) <0.01
AC (cm) 82.4 (6.0) 87.9 (4.9) 89 (5.0) <0.01
SBP (mmHg) 110.4 (6.7) 127.3 (10.1) 144.2 (8.1) <0.01
DBP (mmHg) 72.0 (4.6) 82.5 (8.0) 94 (12.8) <0.01
PP (mmHg) 37.9 (9.5) 47.7 (9.3) 50.5 (11.0) <0.01
MAP (mmHg) 83.4 (3.5) 96 (10.3) 110.9 (9.9) <0.01
BMI (kg/m2) 22.5 (2.3) 23.3 (2.2) 25.5 (2.7) <0.01
WHR 0.89 (0.03) 0.92 (0.05) 0.95 (0.41) <0.01

Table 6. Characteristics of subjects according to three BP categories 

[Data are presented are mean value (standard deviation). MS- Metabolic Syndrome; IDF- International Diabetes Federation; FBS- Fasting 
Blood Sugar; HDL- High Density Lipoprotein; TG- Triglyceride; AC- Abdominal Circumference; SBP- Systolic Blood Pressure; DBP- 
Diastolic Blood Pressure; PP- Pulse Pressure; MAP- Mean Arterial Pressure; BMI- Body Mass Index; WHR-Waist Hip Ratio]
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the definition of the metabolic syndrome proposed by the 
IDF, almost 40% of US adults (male 39.9% and female 
38.1%) were classified as having the MS, a prevalence 
that is higher than that estimated by the NCEP definition 
(34.5%) (male 33.7% and female 35.4%). In the same 
study, prevalence of MS in Mexican-American men was 
40.3% (by ATPIII) and 50.6% (by IDF) (9).

According to Sobhanjan Sarkar et al., in India, it was 
seen that the presence of MS was alarmingly high 
(approximately 30-50%) among both the rural and the 
urban Bhutia population. Further, the prevalence was 
higher among females (about 50%) than among males 
(about 28%); by NCEP/ATP III 2001 criteria (10).

The above mentioned studies have shown the prevalence 
of MS ranging from 24- 45% by NCEP/ATP III criteria 
and 42.5- 50% by IDF criteria. In our cohort, prevalence 
is slightly higher (54.2%) than above range. This slight 
higher prevalence in this study is due to lower abdominal 
obesity criteria for Asians in IDF criteria. Prevalence 
of MS is higher in females than males and most of the 
studies mentioned above support this difference (10). 
Prevalence of MS in our study was higher in females 
(58%) than in males (50%).

Prevalence of MS increases with age and there is a linear 
relationship between these two. Most of the studies done 
on this subject show this relationship. Alberto Cordero 
et al. showed that prevalence of MS increased with 
respect to age. P value< 0.01 within all age group (4). 

In this study, prevalence of MS increased with respect to 
age (P value < 0.01). 

The most important and largest study conducted in 
prehypertensive population was the MESYAS Registry 
substudy (4). This study prospectively collected 19,041 
healthy active workers with mean age of 42.2 (10.7) 
years. Presence of MS was assessed according to the 
modified criteria of the NCEP/ATP III. The global 
presence of MS was 11.8%. A higher prevalence was 
found in subjects with hypertension (30%), followed 
by those with prehypertension (9.6%). The prevalence 
of MS in above three BP categories were statistically 
significant (P value < 0.01).

The global prevalence of MS in this population is 
lower than in other published cohorts. Nonetheless, 
the important finding is not the absolute value of 

prevalence but rather the differences in the prevalence 
and metabolic profiles among the three categories of BP. 
This population is strictly constituted by active workers 
without overt daily-life-limiting diseases and ATP III 
criteria were applied for diagnosis of MS.

In our study, prevalence of MS by IDF criteria was 
highest among hypertensive group (80%), followed 
by prehypertensive (62.5%) and normotensive (20%). 
When we applied ATPIII criteria, prevalence of MS 
decreased to 77.5%, 52.5% and 12.5% in hypertensive, 
prehypertensive and normotensive individuals, 
respectively. The reason for higher prevalence of MS 
in our cohort has already been explained. The most 
important aspect was the difference in prevalence 
between the three BP category, which is highly significant 
(P value < 0.01). 

According recent data from US, prevalence of 
MS is twice more common in hypertensives than 
in nonhypertensives. In hypertensive individuals, 
prevalence was 62.9 ± 3.3% and that in nonhypertensives 
was 25 ± 2% by IDF criteria (9). Prevalence of the MS 
in the Spanish hypertensive population was 44.6% by 
using NCEP criteria and 61.7% when IDF criteria were 
applied (11).

Limitations of the Study

The participants enrolled in this study were selected from 
those attending a free heart camp and these participants 
may not represent similar characteristics that of entire 
community or population. Therefore results obtained 
from this study may not reflect the exact situation of 
population of a community or the country.

Conclusions

Metabolic syndrome is a very common condition and 
its prevalence is increasing. In this selected Nepalese 
population also, prevalence is very high (54%). IDF 
definition estimates higher prevalence of MS than ATP 
III criteria (54.2% Vs 47.5%) due to difference in obesity 
criteria and lower threshold used for impaired fasting 
glucose. Prehypertension is associated with marked 
increase in prevalence of MS compared to normotension. 
This explains that prehypertension is an insulin resistance 
state. Prevalence of MS is highest in hypertensive 
(80%) individuals  as compared to prehypertensives and 
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normotensives. Metabolic syndrome is more common in 
females, elderly, hypertensives and obese individuals. 

Components of MS are interdependent, but each 
component is indirectly linked with unhealthy lifestyle 
and emergence of this syndrome. This study didn’t aim to 
show the relationship between MS and its components. 

Higher prevalence of this syndrome in prehypertensive 
individuals will further reinforce the importance of 
lifestyle changes not only in prevention of development 
of hypertension but also cardiovascular disease and its 
related complications.  

Above all, this study was conducted in Kathmandu 
valley, which represents people from various regions of 
Nepal including mountains and Himalayas. Prevalence 
of MS in this cohort of population will provide a new 
look on Southeast Asians residing at higher altitude.
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