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Introduction
 

besity and overweight, defined as a 

weight gain due to accumulation of 

adipose tissue, have a relationship to 

diabetes mellitus and are considered as a risk 

factor for metabolic syndrome (MetS) (1). 

MetS is a group of metabolic disturbances that 

has been known as a strong predictor for 

developing diabetes and cardiovascular 
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Abstract 
Objective: Metabolic syndrome (MetS) is a combination of some 

risk factors including obesity which can be assessed by body mass 

index (BMI). The purpose of the present study was to determine the 

accuracy of Standard BMI Cut-off points (SBC) and Asian BMI Cut-

off points (ABC), to categorize the young people with MetS. 

Materials and Methods: In this cross-sectional study, 198 

inactive college students (66 female (33.33%) and 132 male 

(66.66%)) participated. The prevalence of MetS was diagnosed 

according to the modified NCEP-ATPIII guidelines10, with 

exception of ≥2 risk factors. All required data were collected through 

blood sampling, blood pressure and anthropometric measurements. 

Results: The prevalence rate of MetS and its components within the 

normal category of MetS was divided into two categories of normal 

and overweight according ABC with no significant differences 

between those categories. The high frequency of MetS and its 

components were observed in both genders even among underweight 

students. Among MetS risk factors, low level of HDL-C (female; 

45.45%, male; 43.18%) which included underweight students was 

most prevalent. The lowest incidence belonged to the impaired 

fasting plasma glucose (FPG). 

Conclusion: The ABC more accurately categorize the inactive 

students. Despite the high frequency of MetS among the young 

inactive students, the low incidence of elevated FPG indicates that 

some MetS definitions may not precisely diagnose the susceptible 

students. Therefore, redefining the MetS criteria for more precise 

identification the young people at risk seems to be essential. 

Keywords: Metabolic syndrome, Body mass index, Physical 

activity, College students Seasons 
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disease (CVD) (2) and 20–30% of adult 

population in most countries have MetS (3). 

Many experts in the human health related 

fields participated in a workshop to unify a 

definition for Mets (2). According to NCEP 

ATP III, MetS consists of several components 

including hyperglycemia, hypertension, 

dyslipidemia, and central or abdominal obesity 

(waist circumference). MetS may be 

diagnosed in a person who has three or more 

of those components (4). 

The prevalence of obesity has nearly doubled 

since 1980.Non-communicable disease such as 

type 2 diabetes, CVD and some cancers are the 

consequences of obesity. The mortality rate is 

higher in overweight and obese people (5). In 

addition, overweight and obesity have adverse 

metabolic effects on blood pressure, 

cholesterol, triglycerides and insulin resistance 

(6). 

Based on the fat distribution, obesity is 

considered as general or central which can be 

assessed by different anthropometric 

measurements including body mass index 

(BMI), waist circumference (WC), waist to hip 

ratio (WHR), waist to stature ratio (WSR) and 

body fat percentage (BFP) (7). Both BMI and 

WC are associated with type 2 diabetes, MetS 

and CVD (8). Based on the WHO definition, 

the Standard BMI Cut-off points (SBC) has 

been classified in 4 categories, (BMI) 

underweight< 18.5, normal range 18.5-24.99, 

overweight range 25- 29.99, and obese≥ 30 

kg/m
2
 (9). Based on this classification, the 

high prevalence of type 2 diabetes and 

increased CVD risk factors in some Asian 

populations with normal BMI, and also, 

different associations between BMI and some 

obesity indices across those populations, made 

a strong suggestion in which SBC should be 

set differently (10). In this regard, the Asian 

BMI Cut-off points (ABC) were suggested for 

many populations as underweight< 18.5, 

normal range 18·5– 22.99, overweight range 

23– 24.99, and obese≥ 25 kg/m
2
 (11). 

It is well established that the early detection of 

MetS is a key point for preventing or reducing 

the development of diabetes and consequently 

morbidity and mortality. Accordingly, some 

studies have reported the incidence of MetS 

among college students (12-14). To our 

knowledge, despite the impact of overweight 

and obesity on type 2 diabetes and CVDs (5), 

the accuracy of the WHO and Asian 

classifications of BMI to categorize the 

individuals at risk of MetS, has not been 

compared, especially, among college students. 

Therefore, the purpose of the present study 

was to evaluate how inactive students with 

MetS are categorized by WHO and Asian 

classifications of BMI. 

 

Materials and Methods 
This study with the cross-sectional design was 

approved by the research vice president of 

Sharif University of Technology and was 

conducted on physically inactive students of 

the University. All volunteers were informed 

adequately about the study’s procedures and 

completed a questionnaire related to lifestyle 

attitudes including demographic 

characteristics, and physical activity level. The 

questionnaire (24 questions in total) included 

the questions to assess the physical activity of 

each person at 4 levels (Vigorous, moderate, 

light, and sedentary behavior) (15). The 

students who belonged to vigorous level were 

excluded in the first step, and the list of 204 

inactive females and males were separated 

from the rest. To ensure the physical 

inactivity, the remained students underwent 

the Rockport Fitness walking test for 

estimating the VO2max (16). Accordingly, 

those who belonged to the good or above 

categories were excluded (17). All procedures 

were consistent with ethical standards and 

written consents were obtained from the 198 

inactive participants (66 females 33.33% and 

132 males 66.66%), prior to data collection. 

Data collection was done in two steps at Sharif 

University of Technology. Blood pressure was 

measured in the left arm, after resting for at 

least 5 minutes in the sitting position, using a 

mercury sphygmomanometer, and the average 

of twice measurements was used for all 

analysis. After an overnight fasting of 12 h, 
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blood samples were collected by lab experts 

via antecubital vein, and separated serums 

were stored at -20°
C
 to determine the fasting 

plasma glucose (Bio system, England), high-

density lipoprotein cholesterol and 

triglycerides (Kit company test Pars, Iran) 

concentrations by photometric enzymatic 

assay later. 

The participants underwent anthropometric 

measurements. Body weight, wearing light 

cloths (accuracy 0.1 kg), and standing height, 

without shoes (nearest 0.1 cm), were measured 

using electronic balance and stadiometer 

(Seca, Germany). Waist (between the lowest 

rib and iliac crest, at the end of the normal 

expiration with the standing position) and hip 

(around the widest portion of the buttocks) 

circumferences were measured using a non-

stretchable tape. The WHR and WSR were 

calculated as the participant’s WC divided by 

the hip circumference and high (all in 

centimeters), respectively. Body fat percentage 

was estimated using caliper (Harpenden CE 

1020, England), by measuring skinfold 

thickness at three sites (triceps, suprailiac and 

thigh for female; chest, abdomen and thigh for 

male) on the right side of the body (18,19). All 

data were collected by trained researchers and 

research assistants. 

The prevalence of MetS, according to the 

modified NCEP-ATP III guidelines 10, was 

identified among the young participants when 

two or more of the following criteria were 

met: elevated fasting plasma glucose (FPG 

≥100 mg/ dl), reduced HDL cholesterol (HDL-

C< 50 mg/dl for female and< 40 mg/dl for 

male), elevated serum triglyceride (TG ≥150 

mg/dl), elevated systolic blood pressure (SBP≥ 

130 mmHg) and/or diastolic blood pressure 

(DBP≥ 85 mmHg) (4,20). Considering to the 

age and race-ethnicity of the participants, the 

recommended WC cut-off points for Asian 

populations (female WC≥ 80 cm, and males 

WC ≥90 cm) were used (2,11). 

BMI was calculated as weight (kg)/height 

(m
2
). Underweight, normal, overweight and 

obesity were defined as a BMI< 18.5, < 25, < 

30, > 30 kg/m
2
, and BMI < 18.5, < 23, < 25, 

and> 25 kg/m
2
 based on the SBC and ABC, 

respectively (9,11). 

The ethics committee of Sharif University of 

Technology approved this study, 

IR.PNU.REC.1397.040 

 

Statistical analyses 
All analyses were run for female and male 

separately, using SPSS software version 24. 

Independent T-test was used to evaluate the 

variables difference between two similar 

categories belongs to SBC and ABC. Also, for 

each MetS components, one-way ANOVA 

with LSD as a post-hoc test was used to 

examine differences within SBC and ABC 

categories, separately. Results were reported 

as Mean (±SD) or n (%). Statistical 

significance accepted at P-value≤ 0.05 for all 

analyses. 

 

Results 
Because nobody had BMI ≥ 30, there was no 

data for obese category based on the SBC. 

Totally, 198 inactive students, 66 females 

(33.33%, with means of age 20.30 (± 1.75) 

years, BMI 20.94 (± 2.86) kg/m
2
, VO2max 

20.76 (±3.61) ml/kg/min) and 132 males 

(66.66%, with means of age 20.44 (± 1.76) 

years, BMI 22.42 (± 3.17) kg/m
2
, VO2max 

34.38 (± 3.78) ml/kg/min) were participated in 

this study. Descriptive statistics of the MetS 

components and anthropometric characteristics 

of both genders are presented in table 1. The 

most frequent abnormal values was low level 

of HDL-C followed by WSR in both genders, 

however, the incidence of abnormal WC and 

SBP were considerable in females and males, 

respectively. Elevated FPG and TG 

concentrations in both genders and that for TG 

concentrations in females exhibited the lowest 

incidence. 

Table 2 shows the different allocation of 

females and males in the categories of SBC 

and ABC. In both genders, a number of 

participants who were allocated in the normal 

categories of SBC, were classified by ABC as 

overweight. 
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The same changes were observed for 

overweight and obese categories. 

There was a difference in the prevalence rate 

of MetS between the normal and overweight 

categories of SBC and ABC (Table 3). Among 

the sample, 18 females (27.27%) and 36 males 

(27.27%) were diagnosed with MetS (≥ 2 risk 

factors). Using SBC, the highest prevalence of 

MetS among females and males belonged to 

the normal and overweight categories, 

respectively. Using ABC, the highest 

prevalence of MetS in females was observed 

in the both normal and obese categories, and 

for males belonged to the obese category. 

Moreover, underweight females and males had 

MetS. Approximately, the same distributions 

were observed in the normal participants, 

without MetS. 

Table 4 presents the prevalence of MetS 

components based on the SBC and ABC. For 

each MetS components, an outstanding 

difference between categories of SBC or ABS 

was observed in WC. Indeed, based on the 

SBS, the significant differences between 

overweight and normal (P-value< 0.001), and 

also between normal and underweight (P-

value= 0.015)  categories  were observed, and 

Table 1. Descriptive statistics of metabolic syndrome components and anthropometric 

characteristics for females and males 

Variables 

Females (n=66) Males (n=132) 

Normal 

Number (%) 

M(±SD) 

Abnormal 

Number (%) 

M(±SD) 

Normal 

Number (%) 

M(±SD) 

Abnormal 

Number (%) 

M(±SD) 

SPB (mmHg) 
60 (90.91) 

107.36±8.87 

6 (9.09) 

137.33±6.02 

92 (69.70) 

112.96±7.30 

40 (30.30) 

132.95±4.81 

DBP (mmHg) 
52 (78/79) 

71.72±6.06 

14 (21.21) 

91.29±1.50 

118 (89.39) 

68.50±7.89 

14 (10.61) 

91.29±1.86 

FPG (mg/dl) 
64 (96.97) 

87.33±6.31 

2 (3.03) 

113.50±17.68 

125 (94.70) 

88.61±7.03 

7 (5.30) 

102.29±1.25 

HDL-C (mg/dl) 
36 (54.55) 

60.94±10.78 

30 (45.45) 

43.27±4.52 

75 (56.82) 

46.28±5.03 

57 (43.18) 

34.77±4.59 

TG (mg/dl) 
64 (96.97) 

72.86±21.28 

2 (3.03) 

185±41.01 

110 (83.33) 

94.40±27.63 

22 (16.67) 

193.32±66.24 

WC (cm) 
44 (66.67) 

70.61±4.60 

22 (33.33) 

85.86±6.46 

107 (81.06) 

78.83±6.30 

25 (18.94) 

94.85±4.23 

WHR (cm) 
50(75.76) 

0.78±0.04 

16 (24.24) 

0.89±0.04 

114 (86.36) 

0.84±0.04 

18 (13.64) 

0.93±0.03 

WSR (cm) 
47 (71.21) 

0.44±0.03 

19 (28.79) 

0.53±0.03 

88 (66.67) 

0.44±0.03 

44 (33.33) 

0.53±0.03 

BFP (%) 
56 (84.85) 

20.85±4.71 

10 (15.15) 

33.74±2.24 

102 (78.79) 

13.39±4.03 

28 (21.21) 

24.79±2.97 
Data were presented as mean (±SD). Colored numbers represent the high prevalence. SBP; systolic blood pressure, 

DBP; diastolic blood pressure, FPG; fasting plasma glucose, HDL-C; high density lipoprotein cholesterol, TG; 
triglyceride, WC; waist circumference, BMI; body mass index, WHR; waist to hip ratio, WSR; waist to stature ratio, 

BFP; Body fat percentage (4,20) 

 

Table 2. Different classification of the participants using SBC and ABC 
Variables Females (n=66) Males (n=132) 

BMI categories 

SBC 

Number (%) 

M±SD 

ABC 

Number (%) 

M±SD 

SBC 

Number (%) 

M±SD 

ABC 

Number (%) 

M±SD 

Underweight 
13 (19.69) 

17.54±0.88 

13.(19.69) 

17.54±0.88 

17 (12.88) 

17.86±0.42 

17 (12.88) 

17.86±0.42 

Normal 
44 (66.67)  

20.88±1.64 

38 (57.58) 

20.45±1.30 

85 (64.39) 

21.85±2.06 

52 (39.39) 

20.48±1.34 

Overweight 
9 (13.64) 

26.12±1.37 

6 (9.09) 

23.65±0.48 

30 (22.70) 

26.63±1.21 

33 (25.00) 

24.01±0.65 

Obese - 
9 (13.64) 

26.12±1.37 
- 

30 (22.73) 

26.64±1.21 
Data are reported as N (%) and M±SD. BMI categories; Underweight (SBC and ABC < 18.5), normal (SBC < 25, 

ABC < 23), overweight (SBC < 30, ABC < 25) and obesity (SBC > 30, ABC > 25) (9,11). 
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based on the ABC, there were significant 

differences between overweight and normal 

(P-value= 0.009), and also between normal 

and underweight (P-value= 0.042) categories 

for females’ WC, whereas, there was a 

significant difference between overweight 

categories of ABC and SBC (P-value< 0.001). 

Almost, there were the same differences for 

Table 3. Distributions of participants with or without MetS in the categories of SBC and ABC 

Variables 
Females (n=66) Males (n=132) 

< 2 risk factors ≥ 2 risk factors < 2 risk factors ≥ 2 risk factors 

BMI category 
SBC 

Number (%) 

ABC 

Number (%) 

SBC 

Number (%) 

ABC 

Number (%) 

SBC 

Number (%) 

ABC 

Number (%) 

SBC 

Number (%) 

ABC 

Number (%) 

Underweight 12 (18.18) 12 (18.18) 1 (1.51) 1 (1.51) 14 (14.61) 14 (10.61) 3 (2.27) 3 (2.27) 

Normal 34 (51.52) 31 (46.97) 10 (15.15) 7 (10.61) 71 (53.79) 45 (34.09) 14 (10.61) 7 (5.30) 

Overweight 2 (3.03) 3 (4.55) 7 (10.61) 3 (4.55) 11 (8.33) 26 (19.70) 19 (14.39) 7 (5.30) 

Obese - 2 (3.03) - 7 (10.61) - 11 (8.33) - 19 (14.39) 

Total 48 (72.73) 18 (27.27) 96 (72.73) 36 (27.27) 

Data are reported as N (%). Colored numbers represent the highest prevalence of MetS within related categories of BMI for males and females. 

 
Table 4. Comparison the prevalence of individual metabolic syndrome components between SBC and ABC 

Variables 

Females Males 

M±SD 

(n=66) 

Prevalence of criterion 

Number (%) 

M±SD 

(n=132) 

Prevalence of criterion 

Number (%) 

BMI category SBC ABC SBC ABC SBC ABC SBC ABC 

SBP 

Underweight 106.92±11.12 106.92±11.12 0 (0) 0 (0) 119.41±11.09 119.41±11.08 6 (4.55) 6 (4.55) 
Normal 107.73±10.74 106.68±10.26 2 (3.03) 1 (1.52) 119.06±11.51 119.81±10.94 24 (18.18) 16 (12.12) 
Overweight 125.56±12.80�� 114.33±12.29 4 (6.06) 1 (1.52) 118.67±12.31 117.88±11.66 10 (7.58) 8 (6.06) 
Obese - 125.56±12.80* - 4 (6.06) - 118.67±12.31 - 10 (7.58) 
Total 110.00±12.58 6 (9.09) 119.00±11.36 40 (30.30) 

DBP 

Underweight 73.85±8.43 73.85±8.43 2 (3.03) 2 (3.03) 69.41±8.30 69.41±8.30 1 (0.76) 1 (0.76) 
Normal 75.00±9.39 75.05±9.41 8 (12.12) 7 (10.61) 70.26±9.20 69.62±10.84 8 (6.06) 5 (3.79) 
Overweight 81.11±12.17 74.67±10.09 4 (6.06) 1 (1.52) 73.67±10.87 71.21±9.60 5 (3.79) 3 (2.27) 
Obese - 81.11±12.17 - 4 (6.06) - 73.67±10.87 - 5 (3.79) 
Total 75.60±9.40 14 (21.21) 70.90±10.27 14 (10.61) 

FPG 

Underweight 89.31±5.74 89.31±5.74 1 (1.52) 1 (1.52) 91.94±6.67 91.94±6.67 2 (1.52) 2 (1.52) 
Normal 87.27±9.00 87.08±9.52 1 (1.52) 1 (1.52) 88.26±7.69 88.77±6.73 2 (1.52) 1 (0.76) 
Overweight 90.56±4.59 88.50±4.89 0 (0) 0 (0) 90.90±6.97 87.45±9.05 3 (2.27) 1 (0.76) 
Obese - 90.56±4.59 - 0 (0) - 90.90±6.97 - 3 (2.27) 
Total 88.12±7.99 2 (3.03) 89.33±7.50 7 (5.30) 

HDL-

C 

Underweight 53.85±12.29 53.85±12.29 4 (6.06) 4 (6.06) 41.88±8.64 41.88±8.64 7 (5.30) 7 (5.30) 
Normal 53.45±12.28 54.00±12.87 20 (30.30) 17 (25.76) 41.82±7.29 42.85±7.22 33 (25.00) 19 (14.39) 
Overweight 48.89±12.77 50.00±7.43 6 (9.09) 3 (4.55) 39.53±7.34 40.21±7.22 17 (12.88) 14 (10.61) 
Obese - 48.89±12.77 - 6 (9.09) - 39.53±7.34 - 17 (12.88) 
Total 52.91±12.26 30 (45.45) 41.31±7.49 57 (43.18) 

TG 

Underweight 71.38±16.66 71.38±16.66 0 (0) 0 (0) 88.88±37.47 88.88±37.47 1 (0.76) 1 (0.76) 
Normal 72.43±24.30 71.79±25.64 1 (1.52) 1 (1.52) 105.84±38.14 103.23±35.44 12 (9.09) 7 (5.30) 
Overweight 102.00±48.68* 76.50±13.81 1 (1.52) 0 (0) 137.67±78.38* 109.94±42.29 9 (6.82) 5 (3.79) 

Obese - 102.00±48.68 - 1 (1.52) - 
137.67±78.38

* 
- 9 (6.82) 

Total 76.26±28.98 2 (3.03) 110.89±52.04 22 (16.67) 

WC 

Underweight 69.35±6.39 69.35±6.39 1 (1.52) 1 (1.52) 71.20±1.98 71.20±1.98 0 (0) 0 (0) 
Normal 75.07±6.99* 73.95±6.55* 13 (19.70) 9 (13.64) 80.24±6.18� 77.23±5.27� 4 (3.03) 1 (0.67) 
Overweight 87.94±9.45�� 82.17±5.73* 8 (12.12) 4 (6.06) 92.51±5.92�� 84.97±4.26� 21 (15.91) 3 (2.27) 
Obese - 87.94±9.45 - 8 (12.12) - 92.51±5.92� - 21 (15.91) 
Total 75.70±8.94 22 (33.33) 81.86±8.67 25 (18.94) 

* Significant difference from lower category at P-value ˂ 0.05, � Significant difference from lower category at P-value ˂ 0.001 using one-way ANOVA. � 

Significant differences with the same category in ABC at P-value ˂ 0.001 using Independent t-Test. Data are reported as M±SD and N (%). Colored numbers 

represent the high prevalence of each MetS criterion and the most incidence among corresponding BMI categories. The MetS criteria defined by NCEP-ATP III: 

SBP; systolic blood pressure ≥ 130 mmHg, DBP; diastolic blood pressure ≥ 85 mmHg, FPG; fasting plasma glucose ≥100 mg/dl, HDL-C; high density lipoprotein 

cholesterol <50 mg/dl for females and <40 mg/dl for males, TG; triglyceride ≥150 mg/dl, WC; waist circumference ≥80 for females and ≥90 for males (2,4,11,20). 
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males’ WC, in addition to that, a significant 

difference between obese and overweight 

categories of ABS was observed. (all P-value 

< 0.001). The highest prevalence among MetS 

components in females was low levels of 

HDL-C (45.45%), followed by WC (33.33%), 

and DBP (21.21%) respectively, and in males 

was low levels of HDL-C (43.18%), followed 

by SBP (30.30%), and WC (18.94%), whereas, 

the incidence of elevated FPG was very low in 

both genders (Females: 3.03%, males: 5.30%). 

As seen in the table 4, there was almost no 

difference between BMI classifications or 

between their categories, especially in FPG 

and HDL-C. 

 

Discussion 
Because nobody had BMI ≥ 30, there was no 

data for obese category based on the SBC. The 

present study compared the prevalence of 

MetS using two BMI classifications based on 

the SBC (Standard BMI Cut-off points) and 

ABC (Asian BMI Cut-off points). Although, 

the MetS risk factors and anthropometric 

characteristics had prevalence in both genders 

(table 1), they all were in the normal range 

(table 4). Among all inactive participants (66 

females 33.33% and 132 males 66.66%), MetS 

was identified in 18 (27.27%) females and 36 

(27.27%) males (table 2). These prevalence 

rates are higher than similar studies which 

have conducted on college students (12,13). 

The results showed a difference in the 

prevalence rate of Mets between SBC and 

ABC. Indeed, the prevalence rate in the 

normal category of SBC was divided into two 

categories of normal and overweight in ABC 

with no significant differences between those 

categories. For example, using SBC, of 18 

females at risk, 10 were in the normal 

category, whereas, they were allocated in 

normal (n= 7) and overweight (n= 3) 

categories by ABC (table 3). A same 

distribution was observed in males too, even 

for those who were diagnosed without MetS. 

Unfortunately, not only the students with 

normal BMI, but also those belonged to the 

underweight category had MetS, especially 

males. In this regard, based on the ABC, out of 

18 females at risk, 7 (10.61%) and 1 (1.51%) 

belonged to normal and underweight 

categories, respectively. Compared to females 

and even other studies (13,14), the more 

prevalence of MetS (≥ 2 risk factors) was 

observed in normal (n= 7, 5.30%) and 

underweight (n= 3, 2.27%) males. These 

findings indicate that ABC is more accurate 

than SBC for classification the young people 

with MetS. 

Interestingly, the same differences between 

two BMI classifications were observed for 

each individual MetS components. The 

prevalence rate of each component in the 

normal category of SBC was divided into two 

categories of normal and overweight in ABS 

with no significant differences between those 

categories. Although, all MetS components 

were in the normal range in both genders, the 

prevalence was observed for each component. 

As presented in table 4, the highest prevalence 

for MetS component was low levels of HDL-C 

in females (45.45%; n= 30) and males 

(43.18%; n= 57), followed by abdominal 

obesity (33.33%; n= 22) and hypertension 

(21.21%; n= 14) in females, and hypertension 

(30.30%; n= 40) and abdominal obesity 

(18.94%; n= 25) in males, respectively, 

whereas, the lowest incidence in both genders 

(females, 3.03%; n= 2 and males, 5.30%; n= 

7) was hyperglycemia (table 4). The 

prevalence of MetS increases with age 21, and 

the presence of one MetS component at the 

younger age increases the risk for developing 

MetS and consequently CVD risk later in life 

(22). 

A few considerable findings exist in the 

present study. First, even the participants who 

belonged to the underweight BMI categories 

were diagnosed with MetS (≥ 2 risk factors), 

especially by ABC which seems to be more 

appropriate for Asian population. It has been 

mentioned that prevalence of at least 2 risk 

factors in people less than 50 years old is a 

cause for concern, because they will have a 

prolonged exposure to other risk factors 

associated with MetS (23). In this regard, 
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existence of 2 or more risk factors in our 

students may cause great concern, and should 

be considered as a warning sign for public 

health. Second, the most prevalent MetS 

components were low levels of HDL-C, 

hypertension, and abdominal obesity which all 

are affected by both nutritional status and 

physical activity levels (24). This finding was 

expectable due to physical inactivity of the 

participants. Third, the lowest incidence of 

FPG is inconsistent with the raising of 

prevalence of type 2 diabetes in adolescents 

(25). It has been proved that lack of or 

deficiency of secretion of insulin by the 

pancreas or inability of a body to use it 

effectively leads to diabetes (26). On the other 

hand, it has been stated that insulin resistance 

is an underlying risk factor and was defined as 

the primary cause of the syndrome (4). Apart 

from gestational diabetes, there are two other 

types of diabetes. Type 1 diabetes mellitus 

which occurs most frequently in children and 

adolescents, whereas type 2 diabetes is most 

commonly seen in older adults (25). As the 

results of the present study showed, the young 

people like college students, are less 

susceptible to type 2 diabetes, and if they have 

type 1 diabetes (Less common types of 

diabetes), they will be a candidate to have 

MetS. Noteworthy point in this regard may be 

related to the selection of MetS definition to 

diagnose young people. For example, in the 

present study, instead of NCEP-ATP III 

criteria, if the WHO definition in which 

hyperglycemia has been defined as a major 

underlying risk factor was chosen, 
20

 only two 

females (3.03%) and seven males (5.30%), of 

course with additional two risk factors, 

probably would be diagnosed with MetS, 

while there are actually more undiagnosed 

susceptible students. Early screening the 

young people, like college students, for MetS 

risk factors is suggested to prevent or reducing 

its development (12) to help improve the 

public health. These findings indicate the need 

for a redefinition of MetS criteria for accurate 

identification the young people at risk. 

 

Conclusions 
In conclusion, the findings of the present study 

revealed that SBC and ABC differently 

allocate the participants with or without MetS 

to their categories and ABC is more accurate. 

Moreover, as an alert, the findings showed that 

even underweight participants have MetS (≥ 2 

risk factors). Also, the most prevalence of 

MetS components was low HDL-C followed 

by hypertension and WC in both genders. On 

the other hand, the elevated FPG levels 

showed the lowest prevalence among all MetS 

criteria, so that only two females and seven 

males were diagnosed as patients with 

diabetes. In this regard, selection a more 

precise MetS criteria is an important step for 

accurate identification the young people such 

as our inactive participants. So, to improve 

public health via preventing or reducing the 

development of MetS, diabetes, CVD risk, and 

consequently increasing the morbidity and 

mortality, definition a proper MetS criteria to 

diagnose young people with MetS, seems to be 

a critical step. 

 

Acknowledgments 
We greatly appreciate all volunteer students 

who participated actively in this study. 

The present study was approved and supported 

by the research vice president of Sharif 

University of Technology. 
 

Conflict of Interest 
There is no conflict of interest to be declared. 

 

References
 

1. Al-Goblan AS, Al-Alfi MA, Khan MZ. Mechanism 

linking diabetes mellitus and obesity. Diabetes 

Metab Syndr Obes. 2014;7:587-91. 

2. Alberti KG, Zimmet P, Shaw J. Metabolic 

syndrome a new world‐wide definition. A 

consensus statement from the international diabetes 

federation. Diabetic medicine. 2006;23(5):469-80. 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

do
.s

su
.a

c.
ir

 o
n 

20
26

-0
1-

31
 ]

 

                               7 / 8

https://ijdo.ssu.ac.ir/article-1-462-en.html


M. Gholipour  

 

21 IRANIAN JOURNAL OF DIABETES AND OBESITY, VOLUME 11, NUMBER 1, SPRING 2019 

 

 

3. Grundy SM. Metabolic syndrome pandemic. 

Arteriosclerosis, thrombosis, and vascular biology. 

2008;28(4):629-36. 

4. Grundy SM, Cleeman JI, Daniels SR, Donato KA, 

Eckel RH, Franklin BA, et al. Diagnosis and 

management of the metabolic syndrome: an 

American Heart Association/National Heart, Lung, 

and Blood Institute scientific statement. 

Circulation. 2005;112(17):2735-52. 

5. World Health Organization. Obesity and 

overweight. Fact sheet 311. Available at: 

http://www.who.int/mediacentre/factsheets/fs311/e

n/. 

6. World Health Organization. The world health 

report. Chapter 4. Other diet-related risk factors and 

physical inactivity. Available at: 

https://www.who.int/whr/2002/chapter4/en/index4.

html 

7. Bergman RN, Stefanovski D, Buchanan TA, 

Sumner AE, Reynolds JC, Sebring NG, Xiang AH, 

Watanabe RM. A better index of body adiposity. 

Obesity. 2011;19(5):1083-9.  

8. Eckel RH, Kahn SE, Ferrannini E, Goldfine AB, 

Nathan DM, Schwartz MW, et al. Obesity and type 

2 diabetes: what can be unified and what needs to 

be individualized?. The Journal of Clinical 

Endocrinology & Metabolism. 2011;96(6):1654-63. 

9. World Health Organization (WHO). Obesity: 

preventing and managing the global epidemic 

Report of a WHO consultation. World Health 

Organ Tech Rep Ser. 2000; 894 (i–xii):1-253. 

10. Seidell JC, Kahn HS, Williamson DF, Lissner L, 

Valdez R. Report from a Centers for Disease 

Control and Prevention Workshop on use of adult 

anthropometry for public health and primary health 

care. 2001: 123-6.  

11. WHO/IASO/IOTF. The Asia-Pacific perspective: 

redefining obesity and its treatment. Health 

Communications Australia: Melbourne. ISBN 0-

9577082-1-1. 

12. Yahia N, Brown CA, Snyder E, Cumper S, Langolf 

A, Trayer C, et al. Prevalence of metabolic 

syndrome and its individual components among 

midwestern university students. Journal of 

community health. 2017;42(4):674-87. 

13. Kanitkar SA, Kalyan M, Diggikar P, More U, 

Kakrani AL, Gaikwad A, et al. Metabolic syndrome 

in medical students. Journal International Medical 

Sciences Academy. 2015;28(1):14-5. 

14. Huang TT, Shimel A, Lee RE, Delancey W, 

Strother ML. Metabolic risks among college 

students: prevalence and gender differences. 

Metabolic syndrome and related disorders. 

2007;5(4):365-72. 

15. Mackenzie B. Performance evaluation tests. 

London: Electric World plc. 2005;24(25):57-158. 

16. Kline GM, Porcari JP, Hintermeister R, Freedson 

PS, Ward A, Mccarron RF, et al. Estimation of 

VO2 from a one-mile track walk, gender, age and 

body weight. Med Sci Sports Exerc. 1987;3:253-9. 

17. Heyward VH. The physical fitness specialist 

certification manual. Dallas, TX: The Cooper 

Institute for Aerobics Research. 1998:48. 

18. Jackson AS, Pollock ML, Ward AN. Generalized 

equations for predicting body density of women. 

Medicine and science in sports and exercise. 

1980;12(3):175-81. 

19. Jackson AS, Pollock ML. Generalized equations for 

predicting body density of men. British journal of 

nutrition. 1978;40(3):497-504. 

20. Huang PL. A comprehensive definition for 

metabolic syndrome. Disease models & 

mechanisms. 2009;2(5-6):231-7.  

21. Hildrum B, Mykletun A, Hole T, Midthjell K, Dahl 

AA. Age-specific prevalence of the metabolic 

syndrome defined by the International Diabetes 

Federation and the National Cholesterol Education 

Program: the Norwegian HUNT 2 study. BMC 

public health. 2007;7(1):220. 

22. Nolan, PB, Carrick-Ranson, Stinear GW, et al. 

Prevalence of metabolic syndrome and metabolic 

syndrome components in young adults. Prev Med 

Reports. 2017; 7: 211-215. 

23. Pongchaiyakul C, Nguyen TV, Wanothayaroj E, 

Karusan N, Klungboonkrong V. Prevalence of 

metabolic syndrome and its relationship to weight 

in the Thai population. Journal-Medical 

Association of Thailand. 2007;90(3):459.  

24. World Health Organization. A global brief on 

hypertension: silent killer, global public health 

crises (World Health Day 2013). Geneva: WHO 

2013; Available at: 

http://apps.who.int/iris/bitstream/10665/79059/1/W

HO_DCO_WHD_2013.2_eng.pdf. 

25. International Diabetes Federation. IDF Diabetes 

Atlas, 8th edn. Brussels, Belgium: International 

Diabetes Federation, 2017. Available at: 

http://www.diabetesatlas.org/resources/2017-

atlas.html. 

26. DeFronzo RA, Ferrannini E, Alberti KG, Zimmet 

P, Alberti G, editors. International Textbook of 

Diabetes Mellitus, 2 Volume Set. John Wiley & 

Sons. 2015 May 18. 

 

 

 

 

 

 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

do
.s

su
.a

c.
ir

 o
n 

20
26

-0
1-

31
 ]

 

Powered by TCPDF (www.tcpdf.org)

                               8 / 8

https://ijdo.ssu.ac.ir/article-1-462-en.html
http://www.tcpdf.org

