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Abstract
Aim Metabolic syndrome is one of the outcomes of a sedentary lifestyle in the modern world. In this study, we want to 
introduce the predictors of metabolic syndrome using anthropometric indices and Bio-Electrical Impedance Analysis (BIA) 
test values.
Method This cross-sectional study was performed on 2284 employees of Tehran University of Medical Sciences in different 
job categories. Metabolic syndrome was determined according to IDF criteria. Anthropometric dimensions, para-clinical 
tests, basic information were collected from the participants. Also, the body analysis of the participants was performed using 
a BIA method.
Result The prevalence of metabolic syndrome in this study was 23.2% based on IDF criteria, which was 21% and 26.6% 
in men and women, respectively. The most important factor among the components of IDF criteria was HDL deficiency. 
In this study, neck circumference, fat mass, visceral fat, muscle mass percentage and waist to height ratio were observed as 
predictors of metabolic syndrome.
Conclusion This study realized that there is association between fat mass, fat-free mass, visceral fat and muscle mass which 
all are some elements of body composition analysis and metabolic syndrome as a major health issue.

Keywords Metabolic syndrome · Body composition · Health personnel · Sedentary behavior

Introduction

Metabolic syndrome is known as a combination of dis-
eases that increase the risk of atherosclerotic cardiovascu-
lar disease (ASCVD) and diabetes mellitus [1]. Also, with 
the COVID-19 disease pandemic, there is evidence of an 
increased risk of disease outcomes and mortality in patients 

with metabolic syndrome [2]. This risk factor consists of 
atherogenic dyslipidemia, elevated blood pressure, elevated 
plasma glucose-a pro thrombotic state, and pro-inflam-
matory state [1]. Metabolic syndrome doubles the risk of 
ASCVD and confers a 5 times higher risk of developing 
diabetes mellitus [1]. The International Diabetes Federation 
(IDF) estimates that about 25 percent of the world’s popula-
tion has metabolic syndrome [3].

More than one-fifth of countries in Asia and the Pacific 
are affected by metabolic syndrome [4]. The prevalence of 
metabolic syndrome in South Korea is 30.5% and shows an 
increasing trend [5]. A 25-year report found that the prev-
alence of metabolic syndrome in all social groups in the 
United States was increasing, with more than one-third of 
American adults having metabolic syndrome [6]. In a meta-
analysis, the prevalence of metabolic syndrome in Middle 
Eastern countries is estimated at 25% [7]. The prevalence 
of metabolic syndrome in Saudi Arabia is 31.6% according 
to the IDF criteria [8]. About one-third of Iranian adults 
have metabolic syndrome [9]. In other studies, metabolic 
syndrome has been reported 34.2% in Iran [10] also in a 
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report, the prevalence of metabolic syndrome in Iran was 
38% according to IDF criteria [11].

Socioeconomic background and race are influential in 
metabolic syndrome [3]. In previous studies, Metabolic 
syndrome has been associated with cancers (breast, pancre-
atic, colon, and liver) [3]. In a study, the most prevalent 
component influencing metabolic syndrome is atherogenic 
dyslipidemia, which is associated with a decrease in HDL 
and an increase in cholesterol [12]. Also, the most important 
and common cause of metabolic syndrome was low HDL 
with a prevalence of 59.7% in Iran [13].

Obesity and atherogenic dyslipidemia (HDL deficiency 
and high triglycerides), high blood pressure, high blood 
sugar are among the main criteria of metabolic syndrome 
that have been introduced by various scientific societies 
such as the International Diabetes Federation (IDF), World 
Health Organization (WHO), the National Cholesterol Edu-
cation Program (NCEP) Adult Treatment Panel III (ATP 
III). In recent years, researchers have tried to introduce 
other predictors of metabolic syndrome in addition to the 
criteria that determine metabolic syndrome. Predictors of 
metabolic syndrome fall into three main categories. The first 
category is anthropometric indicators that are introduced 
by measuring body dimensions and their ratios. The sec-
ond category of body composition is introduced with newer 
technologies such as Bioelectrical Impedance Analysis 
(BIA) and the third category are other values such as bio-
chemical indicators and so on. Anthropometric indices and 
ratios predicting metabolic syndrome can be mentioned as 
follows: Body Mass Index BMI [14–23]; Waist Circumfer-
ence WC [15–18, 21–26]; Neck circumference [27]; Waist 
to Hip Ratio WHR [17, 18, 20, 21, 24, 26]; Waist to Height 
Ratio WHtR [15–18, 20, 21, 26, 28, 29] and Neck to Height 
Ratio [30]. Among the body composition variables that can 
be used as predictors of metabolic syndrome, the following 
predictors have been introduced in the previous study; body 
fat percentage and fat mass index [15, 20, 31]; Muscle mass 
[31]; Fat-free mass [15, 20]; Visceral adiposity index and 
Visceral fat [16, 17, 23, 28, 32–34]; sarcopenic obesity [35]; 
Lipid accumulation product LAP [5, 28]; Body adiposity 
index [23, 28]; Fat to muscle ratio [36] and Muscle to vis-
ceral fat ratio [36]. Other predictors of metabolic syndrome 
include Nonfunctioning adrenal incidentaloma NFAI [37], 
High TSH and subclinical hypothyroidism [38] and Uric 
acid [39].

Given the above and the high prevalence of metabolic 
syndrome in developed and developing countries, especially 
Iran, the need for a comprehensive and insightful look at 
the factors involved in metabolic syndrome is inevitable. In 
the following study, we try to examine some variables and 
predictors of metabolic syndrome among health personnel. 
According to this, we simultaneously examine anthropo-
metric indices and ratios such as BMI and WHtR, and BIA 

variables among health service staff to realize which one of 
these indices is a predictor of metabolic syndrome.

Methods

This cross-sectional study was conducted in 2018–2019 as 
a measure of enrollment data in the Tehran University of 
Medical Sciences’ Cohort (TEC) Study [40]. The partici-
pants in this study were 60.7% female, 39.3% male with a 
mean (SD) age of 43.7 (8.6) years. Participants in the study 
included a variety of departments; including office work-
ers, clinical workers, laboratory staff, services workers, and 
security guard staff. These types of jobs are considered as 
permanent or contractual. Job information, type of job, type 
of employment, and work experience were also obtained 
from the participants.

Participants

Participants in this study were 2284 staff of Tehran Univer-
sity of Medical Sciences in various job categories, of which 
898 were men and 1386 were women. In this study, part of 
the data collected in the TEC cohort enrollment phase was 
used. The sample size is given in the main study protocol 
article [40]. All participants voluntarily signed the informed 
consent form at the study center. All examinations and data 
collection were performed in one working day at the des-
ignated center by trained personnel and according to the 
approved protocol of the study. All data collection steps 
were supervised by independent quality control and assur-
ance team. Inclusion criteria in this study were employment 
relationship with Tehran University of Medical Sciences. All 
staff were allowed to enter the study voluntarily. Also, there 
were no exclusion criteria.

Blood samples

All participants were asked to fast for 12 h before attend-
ing the study. 10 mL of venous blood was collected using 
a sodium fluoride tube from each participant (between 8 
and 9 am). Plasma was separated by a 15-min centrifuge 
at 3000 rpm. Plasma was stored at − 20 °C at the labora-
tory. Levels of high-density lipoprotein (HDL), low-density 
lipoprotein (LDL), and triglycerides were measured, using 
the glycerokinase oxidase/peroxidase method. The blood 
glucose was determined, using the glucose oxidase/peroxi-
dase method; and blood cholesterol was measured using the 
esterase oxidase/peroxidase method [41].
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Blood pressure measurement

The blood pressure of the participants was measured three 
times and the average was reported with a precision of one 
mm Hg. We measured the blood pressure of participants in 
a sitting position after a 15-min break. There was a thirty-
minute interval between the first and second round measure-
ments and a two-hour interval between the second and third 
rounds. Blood pressure was measured using a standard and 
calibrated clinical mercury manometer [42].

Anthropometry

The weight of the participants in light clothing was meas-
ured by the SECA scales with an accuracy of 0.1 kg. Height 
was also measured using the SECA stadiometer to an accu-
racy of one millimeter. Based on height and weight data, the 
BMI index was calculated by dividing weight (kg) by height 
squared  (m2). Also, all circumferences were measured with 
an accuracy of one millimeter by a standard tape soft meter. 
Waist circumferences were measured while subjects were 
standing and measured as the minimum abdominal circum-
ference between the xiphoid process and the umbilicus. Hip 
circumferences were measured as the maximum circumfer-
ences over the buttocks. Also, the waist to hip ratio (WHR) 
circumference is the result of dividing the circumference 
of the abdomen around the buttocks and the waist to height 
ratio (WHtR) divides abdomen circumference by height 
[43].

Body analyzer

One of the common methods for studying and analyzing 
body shape is the body composition analysis method, which 
is available with different technologies. There are various 
methods for analyzing body composition, including the use 
of Caliper, anthropometry, tracer dilution, densitometry, air 
displacement plethysmography, dual-energy X-ray absorp-
tiometry, bioelectrical impedance analyzer (BIA), computed 
tomography, magnetic resonance imaging, 3D body scan-
ning. In the BIA method, the impedance of different tissues 
of the body is analyzed and the composition of the body is 
predicted. A very weak electrical current of 800 microam-
peres with a frequency of 50 kHz is sent to the body and the 
impedance of the tissues is measured against this current. 
Water has a high conductivity due to the presence of elec-
trolytes, but adipose tissue has a low conductivity [44, 45].

In the present study, body composition analysis was per-
formed using Tanita-720 body analyzer made in Japan. At 
the time of measurement, all metal parts such as watches, 
rings, and other jewelry were removed from the person. All 
measurements were performed by the same trained per-
sonnel based on the same protocol. The variables studied 

included: Body Fat% (Percentage of total body fat), Mus-
cle Mass% (Percentage of total muscle tissue in the body), 
Visceral Fat, Bone Mass (The mass of the bones), Fat-Free 
Mass FFM (Bodyweight excluding fat), Total Body Water 
(TBW), Extra Cellular Water (ECW), Intra Cellular Water 
(ICW).

Physical activity

Physical activity was calculated using the short form of the 
IPAQ (International Physical Activity Questionnaire) and 
MET (metabolic equivalent of task) hours per week (MET-
hours/week). The MET scores for intense, medium, and 
hiking activities (for at least 10 min) were multiplied by 
the time each participant spent on the activity, taking into 
account the frequency of participation in the activities men-
tioned over the past week. Then, to get the sum, the scores 
for the various activities were summarized as MET-min/
week. Finally, they fall into three categories: low, medium, 
and high activity [46].

Smoking status We divided participants based on the smok-
ing status into three categories. People who have smoked 
for at least one day in the last 30 days as Current smokers 
or an adult who has smoked 100 cigarettes in his or her life-
time. People who used to smoke but do not smoke now (have 
not smoked a single cigarette in the last month), a Former 
smoker, or an adult who has smoked at least 100 cigarettes 
in his or her lifetime but who had quit smoking. And people 
who have never smoked in their lifetime, as Never smoker 
(an adult who has never smoked, or who has smoked less 
than 100 cigarettes in his or her lifetime) [47].

Met‑S and its components

In the present study, Met-S was defined according to Interna-
tional Diabetes Federation (IDF) criteria. Diagnostic criteria 
for Met-S based on IDF criteria [42] are:

• Obesity based on abdominal circumference greater than 
94 cm among men and greater than 80 cm among women 
or BMI above 30 kg/m2.

Plus, two of the following:

• Raised blood triglyceride (TG) is more than 150 mg/dl 
or specific treatment for this lipid abnormality.

• Reduced HDL cholesterol levels less than 40  mg/dl 
among men and less than 50 mg/dl among women or 
specific treatment for this lipid abnormality.

• Raised blood pressure, Systolic blood pressure (SBP) 
greater than 130 mmHg or diastolic blood pressure 
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(DBP) greater than 85 mmHg or treatment of previ-
ously diagnosed hypertension.

• Raised fasting plasma glucose greater than 100 mg/dl 
or if a person is on high blood sugar medication or 
previously diagnosed with type 2 diabetes.

Met-S was assessed according to the above criteria.

Statistics

To describe qualitative data, we used frequency and per-
centage and for quantitative data mean and standard devia-
tion were used. We also tested all quantitative variables 
for normal distribution using the Kolmogorov–Smirnov 
test. For quantitative data with non-normal distribution, 
we described the variable with mean, standard deviation, 
median, and range.

For univariate analysis, we used the chi-square test for 
association between two qualitative variables. Also, for the 
association between qualitative and quantitative variables, 
independent t-test, analysis of variance, Mann–Whitney 
U test, Wilcoxon, and Kruskal–Wallis were used based on 
the type and normality of variable. We also used logistic 
regression analysis to realize which variables are predic-
tors of metabolic syndrome. Data analysis was performed 
using the Chicago SPSS-24 software. A P-value less than 
0.05 was considered as significant.

Ethical considerations

This study was done with the approval of the ethics com-
mittee of Tehran University of Medical Sciences with the 
ethics code IR.TUMS.VCR.REC.1395.1484, IR.TUMS.
VCR.REC.1398.246. All participants participated in this 
study voluntarily and with informed consent, and signed 
the form of informed participation in the research plan 
approved by the ethics committee before starting the data 
gathering process. Participants were free to withdraw from 
the study at any stage. All the identity information of the 
participants was registered in complete confidentiality and 
by the study protocol in the form of a code that was pro-
vided to the researchers to analyze the information without 
name and mark, or any information revealing the identity 
of the individuals. The authors confirm that all steps and 
methods have been performed according to the approval of 
the ethics committee of Tehran University of Medical Sci-
ences. This study was carried out according to the Helsinki 
Declaration Principles.

Result:

This study was performed on 2284 employees of Tehran 
University of Medical Sciences. 60.7% were female and 
39.3% were male. The mean (SD) age of the participants 
was 43.7(8.6) years, the mean (SD) age of women and 
men was 43.1(8.3) and 44.6(9.0) respectively. Participants 
were divided into seven occupational groups; office work-
ers (51.4%), healthcare workers (7.5%), services work-
ers (7.7%), technical staff (2.7%), laboratory staff (4.2%) 
security (3.4%) and other (3.1%). The participant’s height 
mean (SD) was 165.1(9.0), which was 159.7(5.6) and 
173.4(6.7) for women and men respectively. The mean 
(SD) of participants’ weight was 73.5(14.5) which was 
67.2(11.3) for women and 83.1 (13.6) for men.

Also, the mean (SD) of the participants’ BMI was 
26.9(4.3), which was 26.4(4.4) for women and 27.6 (4.1) 
for men. In the BMI classification, 1.1% of the partici-
pants were underweight (BMI < 18.5 kg/m2), 35.1% were 
in the normal range (18.5–24.9 kg/m2), 42.7% were over-
weight (25–29.9 kg/m2) and 21.1% were obese (BMI ≥ 30). 
Among all participants, 17.1% had class 1 obesity 
(30–34.9 kg/m2), 3% had class 2 obesity (35–39.9 kg/m2), 
and 1% had class 3 obesity (BMI ≥ 40).

The prevalence of metabolic syndrome according to IDF 
criteria in this study was 23.2%. Prevalence of metabolic 
syndrome in men and women was 21% and 26.6%, respec-
tively. According to Table 1, other measured anthropometric 
values such as waist circumference, neck circumference, and 
also the ratio of waist circumference to height have been 
reported. Accordingly, in this study, among anthropometric 
variables, the only difference was in height among partici-
pants with metabolic syndrome, and for other anthropomet-
ric variables, the difference was significant, p < 0.05.

FBS, TG, and HDL have also been reported as bio-
chemical variables as criteria for metabolic syndrome. 
The highest prevalence of these variables in this study is 
related to the HDL. That is considered as the main cause 
of metabolic syndrome among the main components of 
metabolic syndrome. Accordingly, HDL levels less than 
40 mg/dl in men and less than 50 mg/dl in women have 
a prevalence of 54.4%. The prevalence of low level HDL 
was 42.7% in men and 62% in women. The prevalence of 
hypertension among participants in this study according 
to IDF definition was 23.8%. The prevalence of hyperten-
sion was 18.7% in women and 31.5% in men, respectively.

The values and variables obtained from the analysis of 
body composition of participants include: Fat mass, body 
fat percentage, fat-free mass, visceral fat, muscle mass, 
bone mass, TBW, ICW, ECW, and the fat to muscle ratio, 
the difference between patients with metabolic syndrome 
and healthy was significant, p < 0.05.
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11.7% of study participants were current smoker and the 
difference between smoking in participant with metabolic 
syndrome and participants without metabolic syndrome was 
not significant, p = 0.939. In addition, the physical activity of 
participant with metabolic syndrome and without metabolic 
syndrome group was not statistically significant, p > 0.05.

None of the participants in the underweight range below 
18.5 kg/m2 had metabolic syndrome. The prevalence of 
metabolic syndrome among normal BMI participants 
(18.5–24.9 kg/m2) was 5.4%. The prevalence of metabolic 
syndrome in overweight individuals (with a BMI range of 
25–29.9) was 25.9%. Also, the prevalence of metabolic syn-
drome in class I obese people (BMI 30–34.9 kg/m2) was 
47.6%. The prevalence in people with class II obesity (BMI 
between 35 and 39.9 kg/m2) was 47.8% and the prevalence 
of metabolic syndrome in people with class III obesity and 
BMI ≥ 40 kg/m2 was 69.6%. These results suggest that obe-
sity alone can significantly increase the risk of metabolic 
syndrome. The prevalence of metabolic syndrome in differ-
ent groups in terms of BMI classification was significant, 
P < 0.05.

Table 1 shows all the variables by gender for partici-
pants with metabolic syndrome and without metabolic syn-
drome group. All participants in this study were classified 
into seven occupational groups. The highest prevalence of 
metabolic syndrome was observed in the group of security 
staff with a prevalence of 37.7%. Prevalence of metabolic 
syndrome among other groups were: office workers 23.6%, 
healthcare workers 21%, service personnel 27.7%, technical 
staff 29%, laboratory personnel 15.8%, and other person-
nel 15.3%. The difference between prevalence of metabolic 
syndrome for different occupational groups was statistically 
significant, p < 0.05.

To determine the predictors of metabolic syndrome other 
than the main components of metabolic syndrome based 
on IDF criteria, we used binary logistic regression. Neck 
circumference, fat mass, fat free mass, visceral fat and fat 
percentage and waist-to-height ratio were independently 

observed as predictors of metabolic syndrome adjusted for 
sex and age with R square = 0.541 (Table 2).

Discussion

Many studies on the factors affecting metabolic syndrome 
have been performed, also previous studies have attempted 
to introduce predictors of metabolic syndrome. Predictors 
of metabolic syndrome can be classified into three catego-
ries: anthropometric variables, biochemical variables, and 
lifestyle.

In the present study, the association of body composi-
tion variables and metabolic syndrome were studied in the 
employees of a large university with the objective of provid-
ing health, medical and educational services with a staff of 
over 20,000 people. For this purpose, 2286 university staffs 
were examined and their basic variables, body analysis, 
anthropometry, and lifestyle on metabolic syndrome were 
examined.

The results of this study showed that participants with 
metabolic syndrome are older than healthy participants. 
There was no significant difference of age between men and 
women with metabolic syndrome. According to the find-
ings of this study, metabolic syndrome occurs in both sexes 
in almost the same age range. This finding has been widely 
observed in previous studies [48–50]. Probably the differ-
ence in prevalence of metabolic syndrome between genders 
can be attributed to elements other than age. Differences in 
the prevalence of metabolic syndrome among women and 
men have also been observed in previous studies [51–56].

There was no significant difference of height between par-
ticipants with metabolic syndrome and healthy participants. 
Of course, in terms of gender, the difference between the 
height of men and women in both groups with and without 
metabolic syndrom was significant.

Participants with metabolic syndrome were heavier in 
both sexes than healthy participants. This similarity was 

Table 2  Logistic regression for 
Metabolic Syndrome Predictors

R Square = 0.541

95% C.I. for Odds Ratio

Variable B Odds Ratio P-value Lower Upper

Sex (F/M) 1.39 4.03 0.366 0.20 82.98
Age (year) 0.08 1.09 0.063 1.0 1.19
Neck circumferences 0.05 1.05  < 0.001* 1.03 1.083
Fat Mass 0.24 1.27 0.007* 1.07 1.51
Fat Free Mass -22.19  < 0.001 0.008*  < 0.001 0.003
Visceral fat -16.0  < 0.001  < 0.001*  < 0.001 0.001
Muscle Mass Percent 23.19 1.18 ×  1010 0.008* 455.2 3.05 ×  1017

Waist to Height Ratio 28.92 3.61 ×  1012 0.001* 162,043.5 8.05 ×  1019

Constant -34.90  < 0.001  < 0.001* 0.20 82.98
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also observed with slight differences in BMI. In the IDF 
criteria, BMI is one of the primary criteria for the classi-
fication of metabolic syndrome. BMI was not significantly 
different between the two sexes and was almost in the same 
range in both groups. However, in healthy participants, the 
difference in BMI was significant. In the healthy group, 
men and women were overweight, so that the average BMI 
of healthy participant’s women and men was 25.5 and 26.7 
respectively.

One of the anthropometric variables that was not a cri-
terion for the inclusion of metabolic syndrome is neck 
circumference. In this study, it was observed that neck 
circumference is significantly different between partici-
pants with and without metabolic syndrome. In the group 
of metabolic syndrome, this difference is due to gender 
because there is a significant difference in the healthy 
group. There was also a significant difference in neck 
circumference between metabolic syndrome women and 
healthy women. This difference was also observed in the 
comparison between metabolic syndrome and healthy 
men. Previous studies have reported such an association 
[57–70].

There was a significant difference between waist to height 
ratio in participants with metabolic syndrome and healthy 
participants. This difference was also significant in com-
paring women with and without metabolic syndrome. This 
significant difference was also observed between men. These 
observations were mentioned in other studies [71–78].

Fasting Blood Sugar is one of the criteria for metabolic 
syndrome, there was a significant difference between partici-
pants with and without metabolic syndrome. But there was 
no difference in terms of gender, i.e., it was almost equally 
high in both groups of men and women.

There was a significant difference between triglyceride 
and HDL levels in both metabolic syndrome and healthy 
groups, but in participants with metabolic syndrome, TG 
level was higher in men than women and HDL level in 
women was significantly higher than men. This difference 
was also observed in healthy participants.

Systolic and diastolic blood pressure were significantly 
different in both metabolic syndrome and healthy groups. 
Among the metabolic syndrome group, men had higher 
blood pressure than women. This difference between the two 
genders was also observed in the healthy group.

The variables of Bio-Electrical Impedance Analysis to 
the determination of body composition that were studied in 
this study included fat mass, fat-free mass, visceral fat, mus-
cle mass, bone mass, total body water, extracellular water 
(ECW), intracellular water (ICW), and also the fat to muscle 
ratio. In all these variables, there was a significant difference 
between participants with metabolic syndrome and without 
metabolic syndrome. Also, there was an association between 
women and men with and without metabolic syndrome.

Smoking did not show association with metabolic syn-
drom, but there was a significant difference between the two 
sexes so that men smoked more than women. Physical activ-
ity did not show an association between participants with 
metabolic syndrome and healthy ones, and a difference was 
observed between men and women.

BIA and anthropometric variables in addition to the con-
stituent components of metabolic syndrome which were sig-
nificant in univariate analysis entered to logistic regression, 
age and sex were not independent predictors of metabolic 
syndrome. The variables of neck circumference, fat mass, 
fat-free mass, visceral fat, muscle percentage, and waist-to-
height ratio are independent predictors of metabolic syn-
drome adjusted for sex and age. In one study, BMI, waist 
circumference, waist-to-height ratio, and VAI variables were 
introduced as useful variables to assess the cardio-metabolic 
risk factors [16].

Based on the present study, waist to height ratio and vis-
ceral fat were introduced as predictors of metabolic syn-
drome. In other studies, abdominal circumference and body 
mass index were also introduced as predictors of metabolic 
syndrome [14, 24]. Body mass index and abdominal circum-
ference, which are the main criteria of metabolic syndrome, 
were not included in this model.

The IDF and other similar criteria such as NTP includ-
ing waist circumference and body mass index are defined as 
metabolic syndrome. Therefore, in the present study, these 
variables were not included in the regression model as pre-
dictors of metabolic syndrome, and we intended to examine 
other variables in addition to the main components of the 
criterion as being associated with metabolic syndrome. Neck 
circumference is also known as a predictor of metabolic syn-
drome. Neck circumference in another study in the Chinese 
population showed similar results [27]. Another study found 
that the ratio of abdominal circumference to pelvic circum-
ference was a better predictor of the ratio of abdominal cir-
cumference to height in men, they found that the waist to 
hip ratio was a better predictor of the WHtR in men [18]. In 
the present study, the WHtR was observed as a predictor of 
metabolic syndrome in both sexes.

Also in the present study, fat mass, fat-free mass, vis-
ceral fat and muscle mass were introduced as predictors of 
metabolic syndrome along with anthropometric variables. 
Based on the observations of the present study, the elements 
obtained from the analysis of body composition by the BIA 
method are considered as predictors of metabolic syndrome. 
One of the findings observed in this study was an associa-
tion between Fat-free mass and metabolic syndrome. On 
the other hand, the percentage of muscle, total fat mass and 
visceral fat are also associated with metabolic syndrome and 
are considered as predictors of this syndrome. As can be 
seen, all the main structures of body composition analysis 
are associated with metabolic syndrome.
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From the observations of this study, it can be concluded 
that body composition analysis variables can be used as an 
early aid in the preventive diagnosis of metabolic syndrome, 
considering that the results of logistic regression analysis 
have been adjusted for age and sex. The use of body compo-
sition analysis by BIA variables along with anthropometric 
measures can be a useful tool for predicting metabolic syn-
drome in adults.

one of the benefits of this study is the investigation on 
health personnel who have not enough physical activity. An 
Iranian proverb says that a potter drinks water from a bro-
ken jar! This means that experts use their expertise less for 
themselves and more to others.Now, this matter was con-
sidered to some extent in the present study and the health 
personnel were examined. The present study showed that 
metabolic syndrome can be predicted by a simple anthropo-
metric method and body composition analyzer (Bio-Elec-
trical Impedance Analysis). These predictors, which were 
introduced in this study, could be a prognosis for metabolic 
syndrome even before it occurs. Even in future studies, the 
risk of metabolic syndrome can be assessed and predicted 
according to the dimensions and predictors introduced in 
this study. For example, what percentage of visceral fat 
can increase the risk of metabolic syndrome? However, the 
methods proposed in this study, including anthropometry 
and body composition as available and inexpensive methods 
can help predict the metabolic syndrome.

Conclusion

This study realized that there is association between fat 
mass, fat-free mass, visceral fat and muscle mass which all 
are some elements of body composition analysis and meta-
bolic syndrome as a major health issue.
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