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Article

The prevalence of obesity in the world has reached a pan-
demic point following industrialization and mechanized 
life during the recent century (Moradi, Shariat, & 
Mirzaeian, 2013; “Obesity: Preventing,” 2000). In one 
study, it is reported that the proportion of participants 
with body mass index (BMI) greater than 25 has increased 
from 28.8% (men) and 29.8% (women) in 1980 to 36.9% 
(men) and 38% (women) in 2013, respectively (Ng et al., 
2014). A review study has revealed the prevalence rates 
for overweight and obesity among Iranian adults as 
ranged from 27% to 38.5% and 12.6% to 25.9% in 2014, 
respectively (Jafari-Adli et al., 2014).

One of the most important points which should be 
considered is the relationship between obesity and the 

increased risk of metabolic disorders and cardiovascular 
diseases in adults and children (Grundy, Brewer, Cleeman, 
Smith, & Lenfant, 2004; Kim & Caprio, 2011; Payab, 
Hasani-Ranjbar, & Larijani, 2014; Tesauro, Iantorno, & 
Campia, 2013). Obesity, especially when concentrated in 
the abdominal area, is often associated with the presence 
of metabolic syndrome (Alberti et  al., 2009; Kim & 
Caprio, 2011). Sixty percent of individuals with meta-
bolic syndrome are obese (Nesto, 2005). Obesity is an 
indicator of lifestyle which is associated with the compo-
nents of metabolic syndrome and an increased risk of car-
diovascular disease. Research has reported that an 
increasing BMI is strongly associated with a higher risk 
of metabolic syndrome in overweight and obese 
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individuals (Hasani-Ranjbar et  al., 2012; Nesto, 2005; 
Payab, Amoli, Qorbani, & Hasani-Ranjbar, 2016). This is 
mainly due to the release of inflammatory cytokines such 
as IL-6 by human adipose tissue that causes hepatic syn-
thesis of C-reactive protein and intensifies the compo-
nents of metabolic syndrome (Ebrahimi, Golzarand, 
Arefhosseini, & AliAsgarzadeh, 2009).

Metabolic syndrome is increasing in many developed 
and developing countries in the Middle East, especially 
Iran (Pan, Yeh, & Weng, 2008). Grundy (2008) has 
reported the prevalence of metabolic syndrome as 15% to 
63% and 12.1% to 30% in European and in Asian coun-
tries, respectively. According to global statistics, a quar-
ter of the adult population in the United States suffers 
from metabolic syndrome (Ford, Giles, & Dietz, 2002). 
Studies conducted in various provinces in Iran have 
reported that the prevalence of metabolic syndrome is 
between 21.9% and 31.1% (Azizi, Salehi, Etemadi, & 
Zahedi-Asl, 2003; Fakhrzadeh, Ebrahimpour, 
Pourebrahim, Heshmat, & Larijani, 2006; Sadrbafoghi, 
Salari, Rafiee, & Jamayandeh, 2007; Shahbazian et  al., 
2013).

Many factors including age, race, weight, smoking, 
low-income economies, high carbohydrate intake, and 
low physical activity may play a role in the development 
of metabolic syndrome (Park et al., 2003).

Several definitions have been provided for metabolic 
syndrome. Metabolic syndrome is referred to as a “con-
stellation of metabolic risk factors” including increased 
blood pressure, high blood sugar, excess body fat around 
the waist, and abnormal cholesterol or triglyceride levels, 
which may lead to atherosclerotic CVD and DM. The 
presence of three or more out of five criteria is considered 
an indicator of metabolic syndrome. In 1998, the World 
Health Organization developed the first definition of the 
metabolic syndrome (Alberti & Zimmet, 1998). The 

Adult Treatment Panel (ATP III) published another defi-
nition in 2001 (Expert Panel on Detection, Evaluation, 
and Treatment of High Blood Cholesterol in Adults, 
2001). ATP III defined metabolic syndrome as the pres-
ence of three or more of diagnostic criteria. In 2005, the 
International Diabetes Federation declared a global defi-
nition based on previous definitions of metabolic syn-
drome (Ford, 2005).

It has been reported in various studies that jobs with 
heavier responsibilities have significant adverse effects 
on the health status of individuals (Krantz & Ostergren, 
2001). Stress, particularly job associated anxiety, is one 
important factor leading to the increased prevalence of 
metabolic syndrome (Kales, Soteriades, Christophi, & 
Christiani, 2007). Research has revealed that military 
personnel are usually exposed to a greater risk of devel-
oping cardiovascular risk factors (Flynn et  al., 2009; 
Nindl et al., 2002). Due to the high prevalence of meta-
bolic syndrome and its clinical significance among mili-
tary personnel, the early detection and control of its 
complications are considered (Gami et al., 2007).

The prevalence of metabolic syndrome in the Chinese 
society (16.5%) was much lower compared with the mili-
tary group (35.3%) inside the same society (Feng, Zheng, 
& Ling, 2012). An epidemiological study of the meta-
bolic syndrome in French military personnel revealed a 
prevalence of 9% so that some factors such as history of 
smoking, low physical activity, diabetes, and arterial 
hypertension were more common in this population 
(Alberti & Zimmet, 1998). A study conducted on a sam-
ple population of military soldiers in Brazil reported that 
the prevalence of metabolic syndrome in this group was 
38.54% (Filho & D’Oliveira, 2014). One study conducted 
in the southern part of Iran reported the prevalence of 
metabolic syndrome among male military personnel as 
being 8.1% (Iravani et al., 2010).
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Obesity and metabolic syndrome have become serious 
health challenges in military health system governance, 
and their incidence is alarming for military organizations. 
A senior military institute in the United States has called 
obesity a serious national security threat (Shalikashvili & 
Shelton, 2010). Considering the fact that the difference in 
the prevalence of obesity causes difference in the preva-
lence of metabolic syndrome, the early detection of 
patients and designing suitable treatment and educational 
programs can be an effective step in controlling and 
reducing the incidence of obesity and, therefore, meta-
bolic syndrome (Lorenzo et al., 2003). This study aimed 
to investigate the prevalence of overweight, obesity, and 
its different phenotype as well as the criteria for meta-
bolic syndrome and its risk factors in a population of 
male military personnel aged 20 to 65 years.

Method

The present study is a retrospective cross-sectional study 
in which data were extracted from the database of a mili-
tary hospital during a period of 1 year (from 2015 to 
2016). Participants were visited by two expert physicians. 
Necessary lab tests were done and the participants’ health 
status was recorded accordingly. The sample size of this 
study was 2,200 military men older than 18 years referred 
to a military hospital. All patients hospitalized in this 
military hospital were surveyed.

The records of participants included information such 
as age, marital status, educational level, military grade, 
weight, height, BMI, blood pressure, waist circumfer-
ence, previous medical history, history of drug use and 
smoking, and the results of tests including lipid profiles 
and fasting blood glucose (FBS) were collected, respec-
tively. Among these cases, patients younger than the age 
of 18 years and those with incomplete data were excluded 
from the study.

Weight was measured by a digital scale with a mini-
mum coverage without shoes with an accuracy of 100 g. 
Height were measured to the nearest 0.1 cm in a standing 
position. BMI was calculated as body weight in kilo-
grams divided by square of height in meter.

Participants were then classified into four groups 
based on their BMI. Patients were classified as under-
weight (BMI < 18.5 kg/m2), normal weight (18.5 < BMI 
< 24.9 kg/m2), overweight (25.9 ≤ BMI < 29.9 kg/m2), 
and obese (BMI > 30 kg/m2). Waist circumference was 
measured as the distance between the smallest area under 
the lowest rib and above the iliac crest without any pres-
sure and in centimeters with nonelastic tape to the nearest 
0.1 mm. The measurement of blood pressure was done in 
a sitting position using a mercury manometer.

A sample of 5 ml of venous blood was taken from each 
participant after 10 to 12 hours of fasting for measuring 

lipid profile and FBS. Followed by the removal of the 
clot after centrifuging, the serum was frozen for biochem-
ical tests purposes. Measurement of glucose was done 
based on the glucose oxidize method which is an enzy-
matic method. Cholesterol and triglyceride levels as well 
as liver enzymes were measured using laboratory kits 
according to colorimetric method.

In examining the criteria for metabolic syndrome 
according to ATP III, waist circumference greater than 
102 cm (for men) was considered a determining criterion. 
If the triglyceride levels were ≥150 mg/dl and high-
density lipoprotein (HDL) levels in men <40 mg/dl, the 
lipid profile was considered to be impaired. In terms of 
blood pressure, individuals who use antihypertensive 
drug or those have systolic blood pressure ≥130 or dia-
stolic blood pressure ≥85 mmHg were considered as hav-
ing impaired blood pressure.

Two Iranian criteria were considered in the present 
study which include triglyceride levels ≥150 mg/dl and 
HDL levels in men <40 mg/dl as well as a systolic blood 
pressure ≥130 mmHg or diastolic blood pressure ≥85 
mmHg accompanying waist circumferences >90 cm and 
95 cm (Azizi et al., 2010; Esteghamati et al., 2009).

Participants were classified into four groups according 
to their BMI status and in relation to having components 
of metabolic syndrome. On the same basis, four pheno-
types were recognized as “metabolically healthy obese 
(MHO),” “metabolically nonhealthy nonobese 
(MNHNO),” “metabolically nonhealthy obese (MNHO),” 
and “metabolically healthy nonobese (MHNO).”

Data analysis was performed using SPSS version 16. 
Data are presented on the mean standard deviation (± SD) 
and frequency (percentage) for qualitative and quantita-
tive variables, respectively. Chi-square test with a 95% 
confidence interval was used for determining the rela-
tionship between the categorical variables. A p value of 
<.05 was considered as significant.

Each participant consented to fill the questionnaire 
and no additional cost was imposed to them. The partici-
pants were ensured that their information would remain 
confidential.

Results

This was a retrospective study performed on 2,200 male 
military personnel. The participants were aged between 
22 and 65 years. Of these, 95.6% (2,103 patients) were 
military authorities and 4.4% of them were military staff. 
Table 1 presents general information, anthropometric 
parameters, and metabolic syndrome indices of the par-
ticipants. The average body weight and waist circumfer-
ence were 80.48 kg and 94.11 cm, respectively.

The prevalence of overweight and obesity were 
1,047 (47.59% ± 2.09) and 331 (15.05% ± 1.49), 
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respectively. The prevalence of abdominal obesity 
based on waist circumferences of more than 90 cm and 
95 cm were 45.4% (±2.08) and 28.9% (±1.89), respec-
tively according to Iranian criteria and 14.2% (±1.46) 
based on ATP III criteria. The prevalence of hyperten-
sion was 2.6% (±0.66).

Figure 1 presents the frequency of each component of 
metabolic syndrome according to ATP III as well Iranian 
criteria. In all criteria, a greater number of individuals had 
at least two criteria of metabolic syndrome. With a waist 
circumference of 102 cm, 28.2% of participants were 
reported to have two criteria of metabolic syndrome. 
Those with waist circumferences greater than 90 cm and 
95 cm were observed to have 41.4% and 34.8% criteria 
for being diagnosed as having two criteria of metabolic 
syndrome, respectively.

The prevalence of metabolic syndrome according to 
Iranian criteria and waist circumference greater than 90 
cm was reported as being 26.6% ± 1.85 (585 cases). The 
rate for waist circumference greater than 95 cm was 
19.6% ± 1.66 (432 cases). In addition, the incidence of 
metabolic syndrome according to ATP III criteria was 
11.1% ± 1.31 (244 cases).

Table 2 reports the prevalence of metabolic syndrome 
according to different criteria of ATP III and two Iranian 
criteria among different age groups. According to ATP III 
criteria, the prevalence of metabolic syndrome was reported 
higher among the age group of 40 to 50 years than others. 
The highest prevalence of metabolic syndrome was reported 
in those with waist circumferences greater than 90 cm and 
95 cm in the age group of 40 to 50 years.

Table 3 presents the frequency of each component of 
metabolic syndrome according to Iranian criteria and 
ATP III criteria among different age groups. The greatest 
number of individuals was in the age group of 30 to 40 
years with two criteria of metabolic syndrome according 
to Iranian cutoff for waist circumference ≥90 cm.

Table 4 reports the frequency of each components of 
metabolic syndrome according to Iranian cutoff for waist 
circumference ≥95 cm among different age groups (sepa-
rated by military ranks). The greatest numbers of indi-
viduals were in the age group 30 to 40 years with two 
criteria of metabolic syndrome.

The frequency of each components of metabolic syn-
drome is reported in this table according to ATP III crite-
ria for waist circumference ≥102 cm among different age 
groups. The greatest numbers of individuals were in the 
age group 30 to 40 years with one criterion of metabolic 
syndrome.

The prevalence of MHNO, MNHNO, MHO, and 
MNHO were 70.5%, 14.4%, 9.8%, and 5.3%, respec-
tively. The prevalence of MHNO, MNHNO, MHO, and 

Table 1.  Demographic Information, Anthropometric 
Indices, and Metabolic Syndrome Indices Among Male Military 
Personnel.

Variables Frequency (N) Percentage

Marital status
Married 1,956 88.9
Single 244 11.1
Education levels
Secondary school/high school 249 11.3
Diploma and postdiploma 1,583 72.0
Bachelor 362 16.5
Master and MD 6 0.3

  M SD

Age (years) 37.33 7.75
Weight (kg) 80.48 12.82
Height (cm) 174.64 7.55
Body mass index (kg/m2) 26.41 4.56
Waist circumference 94.11 9.08
Fasting blood glucose (mg/dl) 92.13 19.36
Total cholesterol (mg/dl) 194.37 70.4
LDL (mg/dl) 114.16 50.01
HDL (mg/dl) 39.63 12.02
TG (mg/dl) 155.41 87.63
SBP (mmHg) 111.56 10.27
DBP (mmHg) 69.15 9.48

Note. BMI = body mass index; LDL = low-density lipoprotein; HDL 
= high-density lipoprotein; TG = triglyceride; SBP = systolic blood 
pressure; DBP = diastolic blood pressure.
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MNHO with the criteria of waist circumference of 102 
cm were 77.6%, 7.3%, 11.3%, and 5.3%, respectively.

Table 5 presents the frequency of phenotypes accord-
ing to different criteria of ATP III and Iranian criteria 
among various age groups. The prevalence of MHO phe-
notype was higher among the age group of 30 to 40 years 
than others according to ATP III and Iranian criteria. 
However, the prevalence of MNHNO phenotype was 
reported higher among those aged 40 to 50 years.

In addition, Table 6 presents a summary of the mean of 
each components of metabolic syndrome in the pheno-
types of obesity according to Iranian cutoff for waist cir-
cumference 95 cm and ATP III among different age 
groups.

Based on both Iranian and ATP III criteria, the average 
of FBS and WC were significantly higher in the MNHO 
phenotype compared with other phenotypes. The average 

of HDL was lower in the MNHNO phenotype and the 
average of triglyceride, systolic blood pressure, and dia-
stolic blood pressure were significantly higher in the 
MNHNO phenotype.

Discussion

In the current study, the prevalence of obesity, over-
weight, and criteria for metabolic syndrome were investi-
gated among a group of male military individuals 
according to two Iranian cutoffs with waist circumfer-
ences of greater than 90 cm and 95 cm as well as accord-
ing to ATP III criteria with waist circumference of greater 
than 102 cm. The results of this study revealed that the 
prevalence of metabolic syndrome with the criteria of 
waist circumferences >90 cm and >95 cm were 26.6% 
and 19.6%, respectively. This rate was reported to be 

Table 2.  Prevalence of Metabolic Syndrome According to Three Different Criteria in Different Age Groups.

Ages groups

Waist circumference >102 cm Waist circumference >90 cm Waist circumference >95 cm

Yes, n (%) No, n (%) Yes, n (%) No, n (%) Yes, n (%) No, n (%)

<30 Years 29 (5.2) 528 (94.8) 107 (19.2) 450 (80.8) 69 (12.4) 488 (87.6)
30-40 Years 79 (9.4) 758 (90.6) 176 (21.0) 661 (79.0) 133 (15.9) 704 (84.1)
40-50 Years 115 (16.6) 576 (83.4) 242 (35.0) 449 (65.0) 177 (25.6) 514 (74.4)
>50 Years 21 (18.4) 93 (81.6) 60 (52.6) 54 (47.4) 53 (46.5) 61 (53.5)
Total 244 (11.1) 1,955 (88.9) 585 (26.6) 1,614 (73.4) 432 (19.6) 1,767 (80.4)
pa <.001 <.001 <.001

ap ≤ .05 is considered as significant.

Table 3.  Frequency of Each Component of Metabolic Syndrome According to Iranian and ATP III Criteria Among Different Age 
Groups.

Ages groups

Components

Total  0 1 2 3 4≤

Iranian criteria 
(WC > 90 
cm)

<30 Years 51 (9.2) 199 (35.7) 200 (35.9) 94 (16.9) 13 (2.3) 557 (100)
30-40 Years 64 (7.6) 210 (25.1) 387 (46.2) 149 (17.8) 27 (3.2) 837 (100)
40-50 Years 26 (3.8) 133 (19.2) 290 (42.0) 186 (26.9) 56 (8.1) 691 (100)
>50 Years 6 (5.3) 14 (12.3) 34 (29.8) 48 (42.1) 12 (10.6) 114 (100)
Total 147 (6.7) 556 (25.3) 911 (41.4) 477 (21.7) 108 (4.9) 2,199 (100)

Iranian criteria 
(WC > 95 
cm)

<30 Years 70 (12.6) 252 (45.2) 166 (29.8) 59 (10.6) 10 (1.8) 557 (100)
30-40 Years 103 (12.3) 292 (34.9) 309 (36.9) 112 (13.4) 21 (2.5) 837 (100)
40-50 Years 45 (6.5) 212 (30. 7) 257 (37.2) 144 (20.8) 33 (4.8) 691 (100)
>50 Years 6 (5.3) 22 (19.3) 33 (28.9) 42 (36.8) 11 (9.7) 114 (100)
Total 224 (10.2) 778 (35.4) 765 (34.8) 357 (16.2) 75 (3.4) 2,199 (100)

ATP III criteria 
(WC > 102 
cm)

<30 Years 108 (19.4) 279 (50.1) 141 (25.3) 22 (3.9) 7 (1.3) 557 (100)
30-40 Years 140 (16.7) 389 (46.5) 229 (27.4) 77 (9.2) 2 (0.2) 837 (100)
40-50 Years 91 (13.2) 279 (40. 4) 206 (29.8) 100 (14.5) 15 (2.2) 691 (100)
>50 Years 6 (5.3) 45 (39.5) 45 (39.5) 14 (12.3) 7 (6.1) 114 (100)
Total 345 (15.7) 621 (28.2) 621 (28.2) 213 (9.7) 31 (1.4) 2,199 (100)

Note. WC = waist circumference; ATP = Adult Treatment Panel. p < .001 is considered as significant.
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11.1% in those having waist circumference of >102 cm 
according to ATP III criteria. The prevalence of MHNO, 
MNHNO, MHO, and MNHO were 70.5%, 14.4%, 9.8%, 
and 5.3%, respectively.

Azizi et al. (2003) reported in their study of an urban 
area in Tehran that out of a total population of 10,368 
aged older than 20 years, about 33% are diagnosed with 
metabolic syndrome according to ATP III criteria. In one 
study, the prevalence of metabolic syndrome in Chinese 
society (16.5%) was much lower compared with a mili-
tary sample population (35.3%; Feng et  al., 2012). 
Another study reported the prevalence of metabolic syn-
drome among the Royal Jordanian Air Force pilots as 

being 15.3% (Park et al., 2003). Bauduceau et al. (2005) 
reported a 9% prevalence of metabolic syndrome in their 
epidemiological study including 2,045 military personnel 
which was much lower compared with other studies. 
Guize et al. (2006) studied the prevalence of metabolic 
syndrome and mortality in a sample population of 62,000 
French military men and obtained a prevalence rate of 
12.8% among male army individuals. However, the find-
ings of this study report a higher prevalence of metabolic 
syndrome in the military population than what the current 
study suggests in a population of Tehranian male military 
individuals. This can be as a result of a larger sample size 
of the former study. In a study conducted on the soldiers 

Table 4.  The Frequency of Each of the Components of Metabolic Syndrome With the Criteria of Waist Circumference.

Components <30 Years, n (%) 30-40 Years, n (%) 40-50 Years, n (%) >50 Years, n (%) Total, n (%) pa

Elevated SBP 2 (0.4) 0 (0.0) 20 (2.9) 7 (6.1) 29 (1.3) <.001
Elevated DBP 0 (0.0) 10 (1.2) 6 (0.9) 7 (6.1) 23 (1.0) <.001
HTN 3 (0.5) 13 (1.6) 29 (4.2) 13 (11.4) 58 (2.6) <.001
Raised FBS 57 (10.2) 146 (17.4) 187 (27.1) 47 (41.2) 437 (19.9) <.001
Raised TG 191 (34.3) 337 (40.2) 373 (54.0) 56 (49.1) 957 (43.5) <.001
Reduced HDL 336 (60.3) 461 (55.1) 364 (52.7) 70 (61.4) 1,231 (56.0) .03
Waist circumference 

> 90 cm
346 (62.1) 585 (69.8) 544 (78.7) 90 (78.9) 1,565 (71.1) <.001

Waist circumference 
> 95 cm

214 (38.4) 375 (44.7) 337 (48.8) 73 (64.0) 999 (45.4) <.001

Waist circumference 
> 102 cm

68 (12.2) 131 (15.6) 98 (14.2) 16 (14.0) 313 (14.2) .359

Note. HDL = high-density lipoprotein; TG = triglyceride; SBP = systolic blood pressure; DBP = diastolic blood pressure; FBS = fasting blood 
glucose; TG = triglyceride.
ap ≤ .05 is considered as significant.

Table 5.  The Frequency of the Phenotypes According to Iranian Cutoff for Waist Circumference and ATP III Among Different 
Age Groups.

MHNO, n (%) MHO, n (%) MNHNO, n (%) MNHO, n (%) Total

Waist circumference 95 cm
<30 Years 440 (79) 48 (8.6) 51 (9.2) 18 (3.2) 557 (100)
30-40 Years 593 (70.8) 111 (13.3) 101 (12.1) 32 (3.8) 837 (100)
40-50 Years 467 (67.6) 47 (6.8) 124 (17.9) 53 (7.7) 691 (100)
>50 Years 52 (45.6) 9 (7.9) 40 (35.1) 13 (11.4) 114 (100)
Total 1,552 (70.6) 215 (9.8) 316 (14.4) 116 (5.3) 2,199 (100)

  MHNO, n (%) MHO, n (%) MNHNO, n (%) MNHO, n (%) Total

Waist circumference 102 cm
<30 Years 475 (85.3) 53 (9.5) 16 (2.9) 18 (3.2) 557 (100)
30-40 Years 637 (75.2) 121 (14.2) 57 (6.8) 32 (3.8) 847 (100)
40-50 Years 515 (74.5) 61 (8.8) 76 (11.0) 53 (7.7) 691 (100)
>50 Years 80 (70.2) 13 (11.4) 12 (10.5) 13 (11.4) 114 (100)
Total 1,707 (77.6) 248 (11.3) 161 (7.3) 116 (5.3) 2,199 (100)

Note. MHNO = metabolically healthy nonobese; MHO = metabolically healthy obese; MNHNO = metabolically nonhealthy nonobese; MNHO = 
metabolically nonhealthy obese; ATP = Adult Treatment Panel.
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Table 6.  The Mean (SD) of Metabolic Syndrome Components According to Phenotypes by Different Iranian Cutoff for Waist 
Circumference >95 cm and ATP III.

MHNO (a), M (SD) MNHNO (b), M (SD) MHO (c), M (SD) MNHO (d), M (SD)
p Valuea between 

group
p Valueb within 

group (Tukey test)

Waist circumference 95 cm
FBS 89.21 (12.87) 103.91 (29.32) 89.02 (14.22) 104.76 (39.06) <.001 ac: <.001

ad: <.001
bc: <.001
bd: <.001

HDL 39.49 (7.19) 37.12 (4.78) 44.07 (29.87) 40.15 (16.9) <.001 ab: .01
ac: <.001
cb: <.001
cd: .002

TG 138.74 (81.1) 220.61 (92.72) 149.40 (67.66) 210.36 (84.7) <.001 ac: <.001
ad: <.001
cb: <.001
bd: <.001

WC 91.38 (7.76) 98.13 (8.03) 102.81 (9.42) 103.36 (7.04) <.001 ab: <.001
ac: <.001
ad: <.001
cb: <.001
cd: <.001

SBP 110.39 (9.56) 115.12 (11.82) 112.88 (9.25) 115.04 (13.08) <.001 ab: .004
ac: <.001
ad: <.001

DBP 68.44 (9.11) 71.15 (11.18) 70.28 (8.7) 71.09 (9.25) <.001 ab: .036
ac: <.001
ad: .018

  MHNO (a), M (SD) MHO (b), M (SD) MNHNO (c), M (SD) MNHO (d), M (SD)  

Waist circumference 102 cm
FBS 90.12 (14.81) 103.34 (31.74) 89.87 (15) 108.46 (44.22) <.001 ac: <.001

ad: <.001
cb: <.001
bd: <.001

HDL 39.32 (7.03) 36.6 (4.59) 44.38 (29.91) 37.66 (3.74) <.001 ab: <.001
ac: <.001
cb: <.001
bd: <.001

TG 144.81 (82.46) 234.99 (108.2) 154.07 (67.22) 220.65 (91.92) <.001 ac: <.001
ad: <.001
cb: <.001
bd: <.001

WC 92 (7.68) 98.08 (11.08) 102.3 (8.89) 105.1 (7.56) <.001 ab: <.001
ac: <.001
ad: <.001
cb: <.001
cd: <.001

SBP 110.59 (9.56) 117.52 (13.39) 112.66 (9.67) 116.57 (13.2) <.001 ab: <.001
ac: <.001
ad: <.001
cb: <.001
bd: <.001

DBP 68.53 (9.06) 72.73 (13.1) 70.32 (8.69) 71.29 (9.68) <.001 ab: .026
ac: <.001
ad: .045

Note. HDL = high-density lipoprotein; TG = triglyceride; SBP = systolic blood pressure; DBP = diastolic blood pressure; FBS = fasting blood glucose; TG = triglyceride; 
WC = waist circumference. MHNO = metabolically healthy nonobese; MHO = metabolically healthy obese; MNHNO = metabolically nonhealthy nonobese; MNHO = 
metabolically nonhealthy obese; ATP =Adult Treatment Plan. According to Tukey post hoc and only significant p value are presented.
ap ≤ .05 is considered as significant.
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in Brazil to assess the prevalence of metabolic syndrome, 
38.54% of the participants were diagnosed as having met-
abolic syndrome (Filho & D’Oliveira, 2014). Iravani 
et al. (2010), in a study assessing the prevalence of meta-
bolic syndrome in a population of male military person-
nel in the south of Iran according to National Cholesterol 
Education Program–ATP III criteria, reported a syndrome 
prevalence of 8.1% among their selected society (Iravani 
et al., 2010), which was lower compared with the present 
study in terms of ATP III criteria.

The current findings, indicate that the prevalence of 
metabolic syndrome among military population is less 
compared with other populations of the country. This is 
mainly because military individuals are generally assumed 
to be healthier.

In another study conducted in a military navy in 
Tehran, the prevalence of overweight and obesity were 
57.2% and 21%, respectively (Kazemrad, 2013). In 
another study, the prevalence in a military society was 
reported as being 17.6% and 10.5%, respectively 
(Tavakoli, Samadi, Izadi, 2008). In the present study in 
the overall population, the prevalence of the MHO phe-
notype was 7.9% and 11.4% in individuals with waist cir-
cumferences >95 cm and >102 cm, respectively. In the 
study of Goday et al. (2016), the prevalence of the MHO 
phenotype was reported 8.6%. Zheng outlined a preva-
lence of 27.9% for the prevalence of the MHO phenotype 
in a sample size of 5,013 (Goday et  al., 2016; Zheng 
et al., 2015).

In the study of Hadaegh et al. (2013), the prevalence 
of metabolic syndrome in adults with normal weight was 
assessed for the first time in Iran. In that study, the overall 
prevalence of metabolic syndrome in a population includ-
ing 3,444 individuals with normal weight was reported as 
10.5% (9.9% in men and 11% in women) which is higher 
than the previous reported rates of metabolic syndrome 
among individuals from other races or those with differ-
ent BMIs (Hadaegh et al., 2013). Ruderman et al. consid-
ered individuals with BMI <25 kg/m2 who met the criteria 
for metabolic syndrome as having normal weight although 
metabolically obese (Ruderman, Chisholm, Pi-Sunyer, & 
Schneider, 1998; Ruderman, Schneider, & Berchtold, 
1981).

In this study, 75% of the population under study had at 
least one risk factor for metabolic syndrome, which is 
similar to Singapore’s as well as and Hindi Asian popula-
tions (Deurenberg-Yap, Schmidt, van Staveren, & 
Deurenberg, 2000; Vikram et al., 2003).

The current findings reported HDL <40 mg and >40 
mg to be 56% and 44%, respectively. Low levels of HDL 
are associated with risk factors for metabolic syndrome. 
Shahini, Shahini, and Marjani (2013) demonstrated that 
the prevalence of low HDL cholesterol in a Turkmen pop-
ulation suffering metabolic syndrome was 78.57%.

The results of the current study outlined that systolic 
blood pressure >130 mmHg and a diastolic blood pres-
sure >85 mmHg had the prevalence of 1.3% and 1.0%, 
respectively. Hadaegh et  al. (2013) reported in their 
study that weight gain has a relationship with systolic 
and diastolic blood pressure, which is in consistence 
with the findings of the present study as well as the 
study of Zabetian, Hadaegh, Sarbakhsh, and Azizi 
(2009). It was also concluded that a similar relationship 
exists with waist circumference, fasting triglycerides, 
and HDL serum.

Santos, Lopes, and Barros (2004) argued that high 
FBS had the lowest prevalence. In the current study, FBS 
>100 mg was observed to have the frequency of 19.9% 
and FBS <100 mg was reported to have the frequency of 
80.1%.

Isezuo and Ezunu (2005) reported that the prevalence 
of metabolic syndrome in participants with hypertension 
was higher than those with normal blood pressure. In this 
study on native Africans with type 2 diabetes, a preva-
lence of 59.1% was reported. Also, 54.2% of participants 
with metabolic syndrome were reported to have hyper-
tension (Isezuo & Ezunu, 2005).

The main strength of the present study is its large sam-
ple size. This study is the first one in Iran with such a 
large sample size. This study has limitations. Due to the 
cross-sectional nature of this study, no causality can be 
drawn.

Conclusion

The results of this study reported that the prevalence of 
metabolic syndrome in a population of male military 
personnel is lower compared with other populations. 
However, the prevalence of the syndrome is higher in 
comparison with the military populations serving in 
other countries. Lifestyle influences on the emergence 
of various diseases, especially in urban societies. 
Conducting studies which include variables related to 
lifestyle such as physical activity and nutrition could be 
an effective parallel to the assessment of abdominal 
obesity and BMI.
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