
Ann Mil Health Sci Res. 2020 June; 18(2):e101972.

Published online 2020 June 24.

doi: 10.5812/amh.101972.

Research Article

The Prevalence of Metabolic Syndrome in Iranian Firefighters

Farzaneh Montazerifar 1, *, Mansour Karajibani 2, Razieh Hosseini 3, Aliyeh Tafazzoli 4 and Ahmad
Bolouri 5

1Pregnancy Health Research Center, Department of Nutrition, School of Medicine, Zahedan University of Medical Sciences, Zahedan, Iran
2Health Promotion Research Center, Department of Nutrition, School of Medicine, Zahedan University of Medical Sciences, Zahedan, Iran
3Department of Nutrition, School of Medicine, Zahedan University of Medical Sciences, Zahedan, Iran
4General Medicine, School of Medicine, Zahedan University of Medical Sciences, Zahedan, Iran
5Department of Cardiology, School of Medicine, Zahedan University of Medical Sciences, Zahedan, Iran

*Corresponding author: Associate Professor, Pregnancy Health Research Center, Department of Nutrition, School of Medicine, Zahedan University of Medical Sciences,
Zahedan, Iran. Email: fmontazerifar@gmail.com

Received 2020 February 19; Revised 2020 May 25; Accepted 2020 May 26.

Abstract

Background: Metabolic syndrome (MetS) is closely related to the risk of cardiovascular disease (CVD), particularly in stressful occu-
pations. Firefighting is a hazardous profession and is associated with high metabolic risk. However, limited studies on firefighters
are available.
Objectives: This study aimed to determine the prevalence of MetS among firefighters in Zahedan city, Iran.
Methods: This cross-sectional study was performed on 140 firefighters (age range, 16 - 55 years) employed at the fire department in
Zahedan city, southeast Iran. Anthropometric characteristics and metabolic risk parameters, including blood pressure (BP), fasting
blood sugar (FBS), and lipid profile were measured, and the prevalence of metabolic syndrome was assessed based on National
Cholesterol Education Program Adult Treatment Panel III (NCEP ATP III) criteria.
Results: MetS was presented in 47 (33.6%) of the firefighters. Among the metabolic risk factors, abdominal obesity (87.1%), low-high
density lipoprotein (HDL-C) (62.1%), and hypertriglyceridemia (61.4%) were more prevalent. Moreover, a significant increasing trend
was found with increasing age and work experience (both, P = 0.05). However, no significant differences were found for the remain-
ing metabolic risk factors.
Conclusions: The findings showed that about one-third of the firefighters had MetS. Age, abdominal obesity, and dyslipidemia were
independent risk factors for MS in the firefighters. Thus, efforts should be undertaken to implement healthy lifestyle promotion
programs for firefighters.
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1. Background

Metabolic syndrome (MetS) is a global epidemic dis-
order associated with pathological conditions, which is
characterized by dyslipidemia [high triglyceride and low
HDL cholesterol (HDL-C)], abdominal obesity, high fasting
blood sugar (FBS), and hypertension (1). It is predicted that
by 2025, around 300 million people worldwide will have
type 2 diabetes, which is one of the major risk factors for
metabolic syndrome (2). The prevalence of MetS is more
common in some developing countries than in Western
countries (1). MetS is also prevalent in Iran and has a grow-
ing trend with age in both sexes (3, 4). It has been reported
that the syndrome is closely related to the risk of cardiovas-
cular disease and diabetes (5).

The inherent causes of MetS are not well-known; how-
ever, factors such as aging, stressful occupations, sedentary

activity, and genetics indirectly influence it (6). Work stress
is one of the major risk factors for metabolic syndrome.
A high prevalence of hypertension, hyperlipidemia, dia-
betes, and other cardiovascular disease (CVD) risk factors
have been reported in stressful occupations such as emer-
gency services, police work, and firefighting (7). Firefight-
ing has a high metabolic burden and often results in se-
vere cardiovascular stress (8, 9). The prevalence of MetS has
been confirmed in 14% of German firefighters (2) and 56.6%
of Iranian firefighters (10). Almost 45% of all work-related
deaths among firefighters are reported to be caused by
CVD (9). On-duty cardiac events frequently occur among
firefighters prone to underlying structural heart disease.
Intense physical activity, emotional stress, and pollutants
present in the fire are the major risk factors of sudden car-
diac death in the firefighting occupation (11). Central obe-
sity as one of the metabolic syndrome components is a
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strong risk factor for diabetes and CVD, which has been re-
ported in 45.9% of the US firefighters (9) and 28.9% of Ira-
nian firefighters (10). Chronic stressors such as lone-term
shift work and irregular mealtimes may increase obesity,
hypertension, and dyslipidemia in firefighters. These fac-
tors identified as metabolic syndrome components may
increase CVD risk (9). According to the literature review,
few studies have evaluated the prevalence of MetS and its
components in Iranian firefighters.

2. Objectives

This study was performed to investigate the preva-
lence of metabolic syndrome in firefighters of Zahedan
city, southeast Iran.

3. Methods

In this cross-sectional study, 140 male firefighters
(mean age, 36.8 ± 7.5 years; range, 16 - 55 years) from the
Fire Department of Zahedan were evaluated between June
to October 2017. The inclusion criteria were cigarette smok-
ing and at least two years of full-time employment as a
firefighter with no history of underlying diseases includ-
ing hypertension, kidney failure, hypo/hyperthyroidism,
and liver diseases, known cardiovascular disease, and di-
abetes mellitus. The protocol of the study was approved
by the Ethics Committee of Zahedan University of Medical
Sciences (Code IR.ZAUMS.REC. 1396.2). Informed consent
was also obtained from all the participants. Then, a per-
sonal data questionnaire on demographic characteristics,
including age, education level, smoking status, work expe-
rience, and medical history, was completed for all the sub-
jects.

Bodyweight and height were measured with light
clothing and without shoes using a platform scale and a
fixed stadiometer, respectively. The body mass index (BMI)
was calculated as weight (kg) divided by height squared
(m2). Waist circumstance was measured using a non-
elastic tape at the narrowest point between the lower edge
of the rib and the upper iliac crest. Blood pressure was mea-
sured twice using a standard sphygmomanometer on the
right arm in a sitting position after resting for 10 minutes.
The mean of the two blood pressure readings was used in
the analysis.

A venous fasting blood sample was obtained to mea-
sure biochemical parameters. Fasting blood sugar (FBS)
and serum lipid profile (total cholesterol, triglyceride, LDL-
C, and HDLC) levels were evaluated using the enzymatic
calorimetric method with the Pars Azmun Kit (Tehran,
Iran). Metabolic syndrome was diagnosed based on the

National Cholesterol Education Program, Adult Treatment
Panel III, 2005 (NCEP/ATP III) criteria (1). According to this
approach, the presence of three or more of the following
components was required to detect MetS: Abdominal obe-
sity (waist circumference > 102 cm in men), high blood
pressure (systolic blood pressure > 130 mm Hg and dias-
tolic blood pressure > 85 mm Hg) or current use of anti-
hypertensive medication, increased triglyceride levels (>
150 mg /dL) or drug treatment for high triglycerides, de-
creased HDL-C levels (< 40 mg/dL in men), and elevated
fasting blood sugar (> 100 mg/dL) or drug treatment for
elevated FBS.

3.1. Statistical Analysis

The data were analyzed using SPSS software version 21
(SPSS, Inc., Chicago, IL, USA). The anthropometric and bio-
chemical parameters were presented as mean ± standard
deviation (SD) and frequency (%). A student’s t-test and a
chi-square test were used to compare the quantitative vari-
ables and the categorical variables, respectively. Moreover,
a Pearson correlation test was used to determine associa-
tions between the continuous variables. A P value of < 0.05
was considered significant.

4. Results

The demographic, anthropometric, and clinical char-
acteristics of the firefighters are presented in Table 1. The
mean age of the subjects was 36.8 ± 7.5 years (range, 16 -
55), and the average work experience was 12.4 ± 0.63 years
(range, 2 - 30). A significant difference was found between
the two groups in terms of age and work experience (both,
P = 0.05).

The firefighters with MetS had higher weight and BMI
than those without MetS (P < 0.0001). Moreover, the
firefighters with MetS had significantly higher values of
waist circumference (WC), blood pressure, triglyceride (P
< 0.0001), and total cholesterol (P < 0.001), but signifi-
cantly lower HDL-C levels (P < 0.0001) compared to the
other group.

As shown in Table 2, MetS was detected in almost one
out of four firefighters (33.6%). The highest prevalence was
shown in the age group > 30 years (85.1%) and in those with
work experience over 10 years (69.9%).

Table 3 outlines the prevalence of the normal or ab-
normal values of the metabolic risk factors in the fire-
fighters according to the NCEP/ATP III criteria. Among the
metabolic risk factors, the highest prevalence with abnor-
mal values was observed in high WC (87.1%), low HDL-C lev-
els (62.1%), and hypertriglyceridemia (61.4%).

The Pearson correlation test showed a significant pos-
itive association between age triglyceride (r = 0.318, P <
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Table 1. The Demographic, Anthropometric, and Clinical Characteristics of the
Firefightersa

Variables MetS (N = 47) No MetS (N = 93) P Valueb

Age (years) 38.1 ± 7.6 32.6 ± 6.9 0.05

Work experience
(years)

13.9 ± 1.2 10.6 ± 0.73 0.05

Weight (kg) 84.6 ± 10.7 74.1 ± 9.8 < 0.0001

Height (cm) 175.8 ± 5.2 175.6 ± 5.8 0.84

BMI (kg/m2) 27.4 ± 3.7 24.0 ± 3.1 < 0.0001

WC (cm) 96.3 ± 8.2 87.7 ± 6.6 < 0.0001

SBP (mmHg) 138.0 ± 5.7 118.2 ± 5.3 < 0.0001

DBP (mmHg) 90 ± 3.0 78.4 ± 4.0 < 0.0001

FBS (mg/dL) 91.0 ± 27.9 84.0 ± 7.6 0.1

TC (mg/ dL) 201.3 ± 46.7 173.9 ± 34.2 < 0.001

Triglyceride (mg/dL) 228.5 ± 91.4 96.9 ± 36.7 < 0.0001

LDL-C (mg/dL) 121.3 ± 44.5 109.1 ± 28.8 0.055

HDL-C (mg/dL) 30.6 ± 4.2 44.8 ± 9.3 < 0.0001

Abbreviations: BMI, body mass index; DBP, diastolic blood pressure; FBS, fasting
glucose blood sugar; HDL-C, high density lipoprotein cholesterol; LDL-C, low
density lipoprotein cholesterol; MetS, metabolic syndrome; SBP, systolic blood
pressure; TC, cholesterol; WC, waist-circumference.
aData are presented as mean ± standard deviation.
bComparison was performed between the MetS and no MetS groups using the
student t-test.

Table 2. Diagnosis of Metabolic Syndrome and Its Prevalence Based on Age Groups
and Work Experience in the Firefightersa

Variables
Groups

P Valueb

MetS No MetS

Firefighters 47 (33.6) 93 (66.4) < 0.0001

Age (years) 0.05

< 30 7 (14.9) 28 (30.1)

> 30 40 (85.1) 65 (69.9)

Work experience
(years)

0.05

< 10 15 (31.9) 50 (53.8)

> 10 32 (68.1) 43 (46.2)

Abbreviations: MetS, metabolic syndrome.
aData are presented as number (%).
bComparison was performed between the normal and abnormal values using
the chi-square test.

0.01) and blood pressure (r = 0.385, P = 0.008), and also, be-
tween WC and triglyceride (r = 0.518, P < 0.0001). Further,
a significant negative association was found between age
and WC with HDL-C (r = - 0.604, P = 0.035; and r = -0.404, P
= 0.005), respectively.

Table 3. Prevalence of the Normal or Abnormal Values of Metabolic Risk Factors in
the Firefighters According to the NCEP/ATP III Criteriaa

Variables
Groups

P Valueb

Normal No Normal

BMI (kg/m2) 80 (57.1) 60 (42.9) 0.17

WC (cm) 18 (12.9) 122 (87.1) < 0.0001

BP (mmHg) 77 (55) 63 (45) 0.0

FBS (mg/dL) 81 (57.8) 59 (42.2) 0.15

Triglyceride (mg/dL) 54 (38.6) 86 (61.4) < 0.001

HDL-C (mg/dL) 53 (37.9) 87 (62.1) < 0.001

Abbreviations: BMI, body mass index; BP, blood pressure; FBS, fasting glucose
blood sugar; HDL-C, high density lipoprotein cholesterol; MetS, metabolic syn-
drome; WC, waist circumference.
aData are presented as number (%).
bComparison was performed between the normal and abnormal values using
the chi-square test.

5. Discussion

This cross-sectional study is one of the few studies con-
ducted on firefighters. The prevalence of MetS and its com-
ponents was investigated in a total of 140 male firefighters
working at the Fire Department, Zahedan, southeast Iran.
The NCEP/ATP III criteria were used to determine MetS, and
its overall prevalence was 33.6% in the firefighters.

Studies evaluating the role of occupational exposure
have shown that firefighters experience high metabolic
burden (8, 9), which might, if repeated and prolonged,
cause cardiovascular disease (8). A study reported that the
risk of MetS in firefighters was not significantly different
from that in most other occupational people (12). How-
ever, few studies have been carried out on the prevalence
of MetS in Iranian firefighters, and most of the studies
have been performed on general population or patients.
The prevalence of metabolic syndrome in the adult urban
population in Iran was found between 18.3% - 57.8% (13).
However, studies performed on firefighters in Iran and
other countries demonstrated that the prevalence of MetS
among firefighters was 28.9% in Iran, 39% in the United
States (9% in Colorado) (8, 14), 28.3% in Cyprus (15), 21.4% in
Korean Career Firefighters (12), and 14.4% in Germany (2).
The observed differences in the prevalence of MetS in dif-
ferent communities and specific occupational conditions
vary according to the criteria used to define it (2) and based
on lifestyle-related factors, age, gender, excessive physical
exertion, occupational stress levels and (shift work (1, 7,
12, 16). Overall, some previously published studies showed
that the rate of metabolic risk factors including obesity,
hypertention, and dyslipidemia was higher in firefight-
ers compared to the general population (8, 12). However,
Strauss et al. (2). in their study reported that metabolic risk
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factors did not significantly differ between office workers
and firefighters.

There is evidence that obesity is related to a high risk of
occupational disability in specific job groups (17). The asso-
ciation between BMI and metabolic syndrome in firefight-
ers was reported in several studies (9, 17, 18). In our study,
BMI in subjects with MetS was above the normal range of
≤ 25 kg/m2, and thus, it was consistent with overweight.
Moreover, 42.9% of the firefighters in our study were over-
weight, which is above the prevalence of 19% - 39.7% among
firefighters reported in some previous studies (17, 18). In
other cross-sectional studies in the United States and the
UK, overweight and obesity was prevalent in more than
three-quarters of firefighters (8, 19). However, other stud-
ies on American firefighters showed a higher prevalence of
overweight and obesity (8, 9, 20). The reason might be the
fact that the evaluation of high muscle mass and low body
fat percentage in most firefighters using BMI as a classifi-
cation tool is not correct (9). WC is one of the indices of
central obesity and estimates the risk of chronic obesity-
related diseases, including metabolic syndrome. It is one
of the most serious risk factors for cardiovascular disease
(10). In the present study, an increased WC was shown in
87.1% of the firefighters. Smith et al. (9) and Strauss et al.
(2) reported that central obesity was detected in 45.9% and
32% of firefighters, respectively. Although increased WC is
likely related to sedentary activities, other lifestyle-related
factors, including dietary intakes (21) and professional ac-
tivities, also affect abdominal obesity (2), which we did not
assess in our study.

MetS is a complex metabolic disorder, which is associ-
ated with high risk of cardiovascular disease (2). Accord-
ing to our findings, metabolic syndrome and obesity, par-
ticularly abdominal obesity, are considered as two poten-
tial risk factors for the occurrence of cardiovascular dis-
ease (2). The study of the other risk factors also revealed
that the mean systolic and diastolic blood pressure, serum
levels, and total cholesterol and triglyceride were signifi-
cantly higher, but the HDL-C levels were significantly lower,
in firefighters with MetS compared with those without
MetS. In addition, the prevalence of the normal or abnor-
mal values of the metabolic risk factors in the firefight-
ers according to the NCEP/ATP III criteria in our study re-
vealed that high WC, low HDL-C, and hypertriglyceridemia
were the most common metabolic risk factors in the male
firefighters. In a systematic review and meta-analysis, the
most prevalent components of MetS in the general pop-
ulation were low HDL-C and hypertriglyceridemia (4). A
previous study of police officers demonstrated that work-
related stress through dyslipidemia (hypertriglyceridemia
and low HDL-C) induced MetS (7) and was confirmed as an
important underlying factor in cardiac events (8). A signif-

icant positive association between WC and triglyceride, as
well as an adverse association between WC and HDL-C in
our study, suggested that these factors may predict cardio-
vascular disease in the future.

In agreement with a previous study (14), a significant
increase trend was shown by age groups in our study, as
MetS increased from 14.9% in the group below 30 years to
85.1% in the group over 30 years. A negative association be-
tween age and HDL-C, as well as a positive association be-
tween triglyceride and blood pressure, suggested that in-
creasing age was independently associated with cardiovas-
cular disease. Lee and Kim (12) demonstrated that age and
obesity were independent risk factors for metabolic syn-
drome in both firefighters and general workers.

Another result from our study was that work experi-
ence was effective in developing metabolic syndrome, as
the prevalence of MetS increased in firefighters with work
experience above 10 years. There is evidence that stress-
ful conditions such as hard physical activity, impaired
sleep rhythm, emotional stress, and environmental pollu-
tants in occupations such as firefighting can cause cardiac
events (11).

Our study has several limitations: The first limitation is
that our survey was restricted to firefighting, and no other
occupational groups were evaluated and compared.

Second, we did not collect data on the diet, physical
activity, and shift the work of the participants. Therefore,
given the cross-sectional design of the study, we could not
discuss the causation of obesity, particularly abdominal
obesity.

Further studies are recommended to compare the
prevalence of metabolic syndrome and CVD risk factors
among different occupational groups, especially stressful
jobs.

5.1. Conclusion

The findings showed that about one-third of the fire-
fighters had MetS. Age, abdominal obesity, and dyslipi-
demia were independent risk factors for MetS in the fire-
fighters, which may predict the incidence of cardiovascu-
lar disease in the future. Thus, efforts should be under-
taken on the implementation of healthy lifestyle promo-
tion programs for firefighters.
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