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Abstract: Introduction: Syndrome X is also called insulin resistance, now a days it is termed as 

metabolic syndrome (MetS), metabolic syndrome (MetS) is a group of different components and 

these components are categorized as raised blood pressure, increased waist circumference, insulin 

resistance or raised fasting blood sugar and lipid dysregulation. Metabolic syndrome is the 

leading cause of type II diabetes and cardiovascular diseases (CVDs) and in young adults it is 

increasing with rapidity. Methodology: This cross-sectional study was conducted in the healthy 

young adults at the community level, age of the participants was 18-25 years, living in 

Qasimabad. Data was collected through self-designed questionnaire. T-test, chi square and 

bivariate tests were used to analyze the data for MetS. Results: The overall number of subjects 

were 336 out of these 202(60.1) were females and 134(39.9) were males. In this study the overall 

prevalence of MetS among healthy young adults was 7.4%, prevalence of MetS in males 

15(11.2%) that was higher than females 10(5%) according to the NECP ATP-III diagnostic 

criteria for MetS, statistically significant Chi square= 4.56, p=value 0.033. BMI showed slightly 

higher correlation with SBP (r=0.601, p<0.01), FBS (r=0.481, p<0.01, TG (r=0.506, p<0.01) and 

HDL (r= -0.359, p<0.01). Whereas WC showed higher correlation with SBP (r=0.578 p<0.01). 

Conclusion: The prevalence of MetS components were higher in males than females. The 

correlation of BMI with the individual components of MetS was found better than other 

anthropometric indices. 
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Introduction 

Syndrome X is also called insulin resistance, now a days it is termed as metabolic syndrome 

(MetS), metabolic syndrome (MetS) is a group of different components and these components are 

categorized as raised blood pressure, increased waist circumference, insulin resistance or raised 

fasting blood sugar and lipid dysregulation[1, 2]. The term of metabolic syndrome (MetS) was 

first coined by Kylin in 1920, according to Kylin MetS is the collection of disturbances in 

metabolism [3]. Metabolic syndrome is the leading cause of type II diabetes and cardiovascular 

diseases (CVDs) and in young adults it is increasing with rapidity [4]. In the 21st century MetS is 

considered as the main health problem [5]. Metabolic syndrome (MetS) is also considered as a 

worldwide public health problem in all age groups including adults, teenagers and in children, in 

these age groups diabetes and CVDs develops [6]. Those individuals suffering with MetS 

develops two folds risk of CVD within a duration of 5 to 10 years and five folds are at a risk to 

develop diabetes in comparison to MetS absent individuals [7]. Recently various organizations 

have identified MetS by the presence of any three or more components including hyperglycemia, 

http://creativecommons.org/licenses/by/4.0/
mailto:Tel:%20+92%203463607350.


  Menghwar et al.,  

Biosight 2024; 05(2,3,4): 17-25 

This work is licensed under a Creative Commons Attribution 4.0 International License. 

low plasma level of HDL, increased triglycerides, raised blood pressure and increased waist 

circumference [7].  

The prevalence of type II diabetes, hypertension and dyslipidemia is elevated in Asians 

population than the non-Asians [8]. Metabolic syndrome is foremost public health issue around 

the globe including Pakistan. According to the Adult Treatment Panel (ATP III) criteria one 

fourth of the South Asians has highest burden of cardiovascular diseases in comparison with other 

population around the globe [9]. In South Asians the mortality rates due to CVD are greater than 

Eastern and Western countries of Asia  [10]. Worldwide one fourth population is suffering from 

metabolic syndrome [11] . According to a systematic  review the pooled prevalence of MetS in 

Pakistan was 28.8% among 16-75 years [12].  

 These studies suggest MetS prevalence is higher, which could mainly be attribute to increase in 

urbanization, eating junk food and having no or less physical activity, all of these are causing the 

increase in obesity, which is major factor of MetS. The data on association of MetS with 

anthropometric indices is scanty and least studied in Pakistan. We have therefore setup this study 

to explore the evaluation of MetS using different anthropometric indicators. 

 In developing countries such as in Asia-Pacific regions, the prevalence of obesity increases by 

2% per year [13, 14]. As a consequence of rising in obesity, several cardiovascular risk factors are 

also increasing, followed by increasing the metabolic syndrome [15, 16]. Abdominal obesity is 

one of the prime independent predictor among others risk factors of MetS [17]. To prevent the 

individuals from occurrence of MetS it is essential to identify its risk factors as early as possible 

[18, 19]. 

 Anthropometric indices are the measurement of different areas of the body and used as a proxy 

indicators for whole body or central obesity. For the measurement of general obesity body mass 

index (BMI) is used [20]. For the assessment of central obesity the measurement of waist 

circumference (WC) is recommended [8, 21].  Relative fat distribution in terms of waist to hip 

ratio (WHR) of the body has been calculated by dividing the WC with HC [22, 23]. This study 

was aimed to find out the prevalence MetS components and its correlation with anthropometric 

indices. 

 

Methodology 

Study setting and study design 

Study design: This cross-sectional study was conducted in the healthy young adults at the 

community level, age of the participants was 18-25 years, living in Qasimabad. Data was 

conducted from August 2021- July 2022 after the registration of topic. 

Sampling: The standard formula was used to calculate the sample size for this study. The overall 

number of subjects were 336 out of these 202(60.1) were females and 134(39.9) were males. 

 

Inclusion and Exclusion Criteria. 

All the healthy young adults of both genders 18-25 years of age were included in this study, those 

suffering from any ailments or taking any medicine and pregnant females were excluded. 

 

Collection of data 

After taking written consent, data was collected by filling self-designed interview based 

questionnaire from the randomly selected participants by using convenience technique of 

sampling. Anthropometric indices such as height, weight, WC and HC were measured by using 

standardized protocol. Measurement of weight was done with bare foot and light clothing by 

using weight scale. Measurement of height was done with bare foot stranded on the flat surface by 

using stadiometer mounted on the wall [24]. Measurement of waist circumference was done after 

normal expiration at midpoint between the iliac crest and the lowest rib by using a tape [8]. The 

measurement of hip circumference was done at the most protuberant part of the buttocks [25]. 
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Waist-to-Hip ratio was calculated by dividing waist with hip, cutoff of WHR are used as per 

WHO guidelines, for females 0.85 and for males 0.90  [25]. Body mass index (BMI) was 

calculated by dividing the weight in kilogram with height in meter square and South Asian cutoff 

values were used [26]. 

The blood pressure was measured by using digital automatic Omron monitor, systolic blood 

pressure (SBP) and diastolic blood pressure (DBP) was measured twice in seated position and 

mean of two measurements were used [27, 28]. 

Before the collection of blood samples in the next day morning, the participants were informed to 

remain fasted for at least 10 hours [29]. Fasting Blood Sugar was measured by using ACCU-

CHEK Active Roche Glucometer after 10 hours overnight fasting and Blood samples for lipid 

profile were collected and transported to the laboratory and analyzed by using Biochemistry auto-

analyzer. Ethical consideration was obtained from the department of Physiology, University of 

Sindh Jamshoro. To analyze the data SPSS Version 23 was used, Mean values, T-test and 

Bivariate correlation tests were carried out. P=value <0.01 and <0.05 were used as statistically 

significant.  

Several diagnostic criteria are used for the diagnosis of MetS. For this study most broadly applied 

definition: the revised NCEP ATP III was used  [30]. National Cholesterol Education Program 

Adult Treatment Panel III NCEP ATP III defines that MetS is positive if any three of the five 

components are present, 1.fasting blood sugar is greater than 110 mg/dl, 2.fasting HDL 

cholesterol level <40 mg/dl (men) or <50 mg/dl (women), 3.fasting triglyceride level over 150 

mg/dl, 4.blood pressure over 130/85 mmHg, and 5.waist circumference over 102 cm (men) or 88 

cm (women) [31-33] 

 

Results 

The overall mean age of the participants was 20.97 years,  males 21.84 and females 20.4 years, 

others basic demographics of the participants which includes the Mean values, t-test and p-values. 

Mean values of all characteristics are significant except BMI, HC, FBS, TG and HDL are shown 

in Table 1.  

 

Table 1 Basic characteristics of the participants. 

Variables All Participants Male Female t-test p=value 

Mean SD Mean SD Mean SD 

Age years 20.97 2.27 21.84 2.55 20.40 1.86 5.97 0.000 

Weight Kg 58.01 10.52 61.23 11.26 55.87 9.43 4.71 0.000 

Height cm 159.82 7.27 163.76 6.07 157.21 6.83 8.99 0.000 

BMI Kgm-2 22.63 3.58 22.81 3.90 22.51 3.35 0.75 0.453 

WC cm 74.24 10.94 80.80 10.57 69.89 8.81 10.24 0.000 

HC cm 88.74 8.08 89.72 8.37 88.09 7.83 1.82 0.070 

WHR 0.83 0.07 0.89 0.05 0.79 0.06 15.67 0.000 

WHtR 0.46 0.06 0.49 0.06 0.43 0.05 7.47 0.000 

SBP mmHg 114.69 10.43 117.90 9.01 112.57 10.64 4.77 0.000 

DBP 

mmHg 

76.52 7.54 79.48 6.22 74.55 7.71 6.17 0.000 

FBS mg/dl 87.54 10.95 88.74 11.02 86.75 10.85 1.63 0.102 

Trig mg/dl 116.65 53.24 120.33 50.61 114.21 55.19 1.02 0.304 

HDL mg/dl 38.09 6.67 37.70 6.75 38.35 6.96 -0.85 0.393 

 

Table 2 shows the frequencies and percentages of MetS absent and MetS present, according to 

ATP-III Diagnostic Criteria. Overall prevalence is 25(7.4%), in which prevalence of MetS among 
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male participants is 15(11.2%) and female participants is 10(5%), statistically significant Chi 

square= 4.56, p=value 0.033. 

 

Table 2 Prevalence of Metabolic Syndrome ATP-III Criteria. 

Gender MetS Abesent MetS Present Total 

Male 119(88.8) 15(11.2) 134(39.9) 

Female 192(95.00) 10(5.00) 202(60.1) 

All Participants 311(92.6) 25(7.4) 336 (100) 

                                      Chi square= 4.56, p=value 0.033 

 

According to NCEP ATP-III diagnostic criteria MetS is defined as, if someone has three out of 

five MetS components, table 3 shows the frequencies and percentages of MetS components in the 

studied participants, 44(13.1%) were normal with zero MetS component, 214(63.7%) have one 

component, 53(15.8%) have two components, 19(5.7%) have three components, 05(1.5%) have 

four components and only one female participant has five components 1(0.3). The overall 

prevalence of three components were 19(5.7), higher in males 12(9%) than in females 07(3.5%) 

and it is statistically significant Chi square= 70.63, p=value 0.000. 

 

Table 3 Distribution of the components of Metabolic Syndrome 

Gender 0 1 2 3 4 5 

Male 41(30.6) 63(47.0) 15(11.2) 12(9.0) 02(1.5) 00(0.0) 

Female 03 (1.5) 151(74.8) 38(18.8) 07(3.5) 03(1.5) 01(0.7) 

All Participants 44(13.1) 214(63.7) 53(15.8) 19(5.7) 05(1.5) 01(0.3) 

                                   Chi square= 70.63, p=value 0.000 

Note: These numbers, 0 indicates not any MetS component and 1-5 indicates that some 

participants have 1,2,3,4 or 5 components respectively. 

 

Table. 4 shows the overall and gender wise correlation of anthropometric indices with blood 

pressure (BP). Overall weight is significantly correlated with SBP and DBP, in males systolic 

blood pressure (SBP) is highly significantly correlated with BMI (r= 0.656) then females. 

Diastolic Blood Pressure (DBP) is highly significantly correlated the weight (r= 0.571) in females 

than males. 

 

Table 4 Overall and gender-wise Correlation of Anthropometric Indices with the Blood Pressure. 

 

Variables 

All Participants Male Female 

SBP 

mmHg 

DBP 

mmHg 

SBP 

mmHg 

DBP 

mmHg 

SBP 

mmHg 

DBP 

mmHg 

Age in (Years) 0.309** 0.276** 0.264** 0.172** 0.253** 0.226** 

Weight (Kg) 0.616** 0.566** 0.640** 0.502** 0.571** 0.563** 

Height (cm) 0.174** 0.266** 0.118NS 0.063NS 0.049NS 0.116NS 

BMI (Kg/m2) 0.601** 0.527** 0.656** 0.544** 0.593** 0.556** 

WC (cm) 0.578** 0.546** 0.541** 0.429** 0.549** 0.513** 

HC (cm) 0.530** 0.473** 0.558** 0.433** 0.510** 0.495** 

WHR  0.384** 0.390** 0.243** 0.207* 0.326** 0.273** 

WHtR 0.557** 0.508** 0.493** 0.403** 0.541** 0.478** 

                      *p<0.05, **p<0.001 and NS is non-significant 
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Table. 5 shows the overall and gender-wise correlation of anthropometric indices with fating 

blood sugar (FBS). Among these anthropometric indices (AI), BMI is highly correlated with FBS 

(r=0.599) in females then males (r=0.330). 

 

Table. 5 Overall and gender-wise Correlation of Anthropometric Indices with the Fasting Blood 

Sugar. 

Variables FBS in All Participants FBS in Male FBS in Female 

Age in (Years) 0.197** 0.240** 0.127NS 

Weight (Kg) 0.449** 0.277** 0.578** 

Height (cm) 0.093NS 0.014NS 0.088NS 

BMI (Kg/m2) 0.481** 0.330** 0.599** 

WC (cm) 0.387** 0.271** 0.497** 

HC (cm) 0.431** 0.277** 0.534** 

WHR  0.192** 0.124NS 0.209** 

WHtR 0.379** 0.246** 0.477** 

.  

Table. 6 shows the overall and gender-wise correlation of AI with Triglycerides (TGs). Overall 

BMI (r=506) and gender-wise in males (r=0.431) and in (r=0.563), BMI is significantly correlated 

with TG. 

 

Table. 6 Overall and gender-wise Correlation of Anthropometric Indices with the Triglycerides 

Variables TG in All Participants TG in Male TG in Female 

Age in (Years) 0.245** 0.324** 0.178** 

Weight (Kg) 0.481** 0.421** 0.535** 

Height (cm) 0.054NS 0.066NS 0.015NS 

BMI (Kg/m2) 0.506** 0.431** 0.563** 

WC (cm) 0.398** 0.314** 0.513** 

HC (cm) 0.442** 0.359** 0.493** 

WHR  0.195** 0.104NS 0.264** 

WHtR 0.398** 0.269** 0.512** 

 

Table. 7 Shows the overall and gender-wise correlation of anthropometric indices with high 

density lipoprotein (HDL). Overall and gender-wise in females BMI is negatively correlated with 

HDL but in males weight is negatively correlated with HDL, p=value is <0.01. 

 

Table. 7 Gender-wise Correlation of Anthropometric Indices with the High Density Lipoprotein 

(HDL). 

Variables HDL in All 

Participants 

HDL in Male HDL in Female 

Age in (Years) -0.143** -0.043NS -0.221** 

Weight (Kg) -0.329** -0.302** -0.352** 

Height (cm) 0.000NS 0.038NS 0.058NS 

BMI (Kg/m2) -0.359** -0.293** -0.408** 

WC (cm) -0.267** -0.201* -0.345** 

HC (cm) -0.233** -0.169NS -0.271** 

WHR  -0.179** -0.122NS -0.237** 

WHtR -0.284** -0.186* -0.367** 
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Discussion  
Various studies in this age (18-25 years) group have been conducted only in the universities and 

colleges [27, 34-39]. So that this study was designed to find out the prevalence of MetS 

components and their correlation with anthropometric indices among young adults at community 

level. Overall mean values of anthropometric indices, blood pressure, TG, HDL and FBS of this 

study are consistent with a study conducted in the Lahore and other study also [34, 37, 39]. The 

mean values of FBS, TGs and HDL were nonsignificant in my study than a study conducted by 

Majat Yahia [39]  Mean age of the participants was 20.97 years, males 21.84 and females 20.4 

years it was consistent with[39], because the number of females are greater than males in both 

studies. 

Overall the prevalence of metabolic syndrome among young adults in this study was 7.4%, the 

prevalence of MetS was more in males 15(11.2%) than in females 10(5%) according to the NECP 

ATPIII diagnostic criteria for MetS, statistically significant Chi square= 4.56, p=value 0.033. A 

study conducted in Lahore among the undergraduate students where the overall prevalence of 

MetS was 31(6.1%) in male 24(9.8%) and in females 7(2.6%) [34]. This study is also consistent 

with other studies, in a Colombian study where the overall prevalence of MetS was 6%, in males 

9% and in females 3%  [40], in a Korean study overall 5.3%, male 6.3% and females 4.1% [35], 

in American study overall 3.7% males 4.7% and females 1.6% [36], in Kenya overall prevalence 

of MetS is 1.9%, [41], in UAE prevalence of MetS was 6.8%  [42]. In all these studies MetS was 

higher in males except in UAE because it was conducted among only in females.    

The distribution of individual MetS components in which 44(13.1%) were normal with not a 

single MetS component, 214(63.7%) have one component, 53(15.8%) have two components, 

19(5.7%) have three components, 05(1.5%) have four components and only one female 

participant has five components. The prevalence of three components was higher in males 12(9%) 

than in females 07(3.5%) and it is statistically significant Chi square= 70.63, p=value 0.000. An 

study conducted in USA among college students, the prevalence of MetS components was 63% 

females and 73% males have none components, 25% males, 30% females have one component, 

3% males and 7% females have two components and 0.4% only female has three 

components[39], other study conducted in USA among college students the frequency of MetS 

components was 0(37%),1(42.5%), 2(13%), 3(5%) and 4(1.9%)[37] also consistent with[40]. 

Correlation is the most widely used statistical measure to assess relationships among variables that 

suggest that how two variable are correlated, such as, if one variable goes up and other variable 

either goes up or down depending on type of correlation as negative or positive. Most of the 

anthropometric indices (AI) are correlated with all the components of MetS, whereas height is not 

correlated with FBS, TGs and HDL.  

The correlation of anthropometric indices with blood pressure (BP) is shown in the table 4, 

overall weight is significantly correlated with SBP and DBP, in male participant’s systolic blood 

pressure (SBP) is highly significantly correlated with BMI then females. Diastolic Blood Pressure 

(DBP) is highly significantly correlated the weight in females than males. This type of study is 

conducted in Karachi among healthy participants age >25 years, in which DBP is correlated with 

WC  in females than males [43]. According to Dieny WC is correlated with SBP in females, this 

study was conducted only in females[44].  

The overall and gender-wise correlation of anthropometric indices with fating blood sugar (FBS) 

is shown in table 5. Among these anthropometric indices, Overall and gender-wise BMI is highly 

correlated with FBS in females and in males. Correlation of BMI with FBS in females of this 

study is comparable with[44]. 

The overall and gender-wise correlation of anthropometric indices with high density lipoprotein 

(HDL). Overall and gender-wise in females BMI is negatively correlated with HDL but in males 

weight is negatively correlated with HDL, p=value is <0.01. In other study HDL is also 

negatively correlated with BMI only in males but not correlated with WC and WHtR in both 
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genders [43]. According to Dieny a study conducted in Indonesia, BMI is also negatively 

correlated with HDL significantly[44].   

The correlation of anthropometric indices with Triglycerides (TGs), overall the correlation of 

BMI and gender-wise in males is and in females is, BMI is significantly correlated with TG. 

whereas TG is positively correlated with WHtR in males only [43]. The correlation of BMI with 

TG in females is also consistent with[44]. 

 

Conclusion: The prevalence of MetS and its components was higher in males than females. The 

correlation of BMI with the individual components of MetS was found better than other 

anthropometric indices.  
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