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Prevalence of Metabolic Syndrome and Its 
Associated Factors among Thai Police Officers – 
A Population-based Study

ABSTRACT
Objective: The prevalence of Metabolic Syndrome (MetS) in Thai police officers is unknown. This study aims to 
accurately determine the prevalence of MetS in this population compared to the Thai general population.
Materials and Methods: We conducted a population-based cross-sectional study of 107,933 Thai police officers 
during the 2012 annual Police Health Care Center check-up. Metabolic syndrome was defined using the harmonized 
criteria of six international 
expert groups.
Results: The prevalence of MetS among Thai police officers was 39.24%, with a higher prevalence among males 
compared to female police officers (40.9% male and 14.3% female).  The prevalence was higher in male police officers 
(40.65% versus 23.80%, P<0.001), whereas it was lower in female officers (16.30% versus 31.59%, P<0.001) when 
compared to the general population. High blood pressure was the most common abnormal metabolic component in 
both genders (male 67.4 % female 33.3%).  Whereas observation of low high-density lipoprotein cholesterol (HDL) in 
males (11.6%) and high fasting plasma glucose (FG) in females (16.3%). The adjusted odds ratio for MetS increased 
with age, wide pulse pressure, male gender, lower rank, alcohol drinking, and being in a non-metropolitan city. 
Conclusion: The prevalence of MetS is higher among Thai police officers compared to the general Thai population. 
These findings underscore the need for effective preventive measures and continuous monitoring to reduce the risk 
and burden of cardiovascular diseases. 
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INTRODUCTION
	 Metabolic Syndrome (MetS) is associated with 
increased risk of atherosclerotic cardiovascular disease 
(ASCVD) (2-fold) and all-cause mortality (1.5 fold).1 

MetS is emerging as a dominant public health concern 
due to its relationship to cardiovascular disease and the 
dramatic increase in its global prevalence. MetS can be 
considered a pandemic as it variably ranges from 11.9 %

to 49 % in Pacific Asia and 24-34 % in the United 
States and Europe.2-5 In Thailand, the Thai National 
Health Examination Survey (TNHES) 2009 revealed 
that approximately one-quarter of adults of age more 
than 19 years had MetS. MetS was observed with higher 
prevalence in urban versus rural males and the reverse 
in females.6,7 Cardiovascular risk factors  are higher in 
Thailand, with an estimated 5.1 million individuals with 
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hypertension, 4.4 million with elevated cholesterol, 8.9 
million classified as overweight and obese, 2.4 million 
with diabetes, and 6.2 million current smokers.8 Law 
enforcement is a unique occupation due to the demands 
of irregular work hours, work-life imbalance, higher rates 
of tobacco and alcohol use, and disturbances in the sleep 
cycle leading to continual physical and mental stress. 
This type of lifestyle is often associated with MetS.9-14  

	 Prior global epidemiological studies demonstrated an 
inconsistent prevalence of MetS in police officers compared 
to other armed forces or the general population.15-19 A few 
studies in Thailand have shown an increasing prevalence 
of overweight or obesity in Thai army personnel.20,21 

However, no reports on the prevalence of MetS and its 
components in Thai Police officers are available. 
	 This study aims to update the prevalence of MetS 
and evaluate factors associated with this condition in 
Thai police officers. The results will hopefully guide future 
preventive strategies and may, in turn, help prevent 
future cardiovascular disease in this unique population. 

MATERIALS AND METHODS
Study Population
	 The Police Health Check Up Program 1 was the first 
large-scale non-communicable disease screening program 
conducted in Thailand among police officers throughout 
the country in 2012.  There were approximately 213,664 
active-duty Thai police officers working in 76 provinces 
during the year of study.  Of this amount, 123,400 officers 
(60%) had completed the 2012 Police Health Check Up 
Program conducted by the Police Health Care Center at 
Police General Hospital, Bangkok.22 After excluding those 
subjects with incomplete data, the remaining 107,933 
officers comprised the study 
population.

Methods
	 Before the initiation of the study, the Ethical Review 
Committee, Police General Hospital, Bangkok, approved 
the study design. Data regarding alcohol consumption, 
cigarette smoking, prior diagnosis of diabetes, hypertension, 
use of glucose-lowering medications, anti-hypertensive 
drug use, and lipid-lowering drugs were obtained through 
a written questionnaire.  Each subject had anthropometric 
measurements such as waist circumference, height, 
body weight, along with blood pressure (BP), and pulse 
measurement obtained by a nurse or medical assistant 
at the Police Health Care center. We measured waist 
circumference (WC) from the horizontal plane at a 
level halfway between the iliac crest and the lower costal 
margin.23 Brachial artery blood pressure and pulse 

rate were measured using an automatic machine after 
participants rested for at least 5 minutes in a sitting position 
according to standard procedures.24  A limited physical 
examination, including assessment of the head, ear, eye, 
nose, and throat (HEENT), auscultation of the heart, 
lungs, and palpation of the abdomen, was performed by 
the supervising physician. Fasting venous blood samples 
for glucose (FG), total cholesterol (TC), high-density 
lipoprotein cholesterol (HDL-c), and triglyceride (TG) 
were analyzed using an ADVIA 1800 Clinical Chemistry 
System.  The Friedewald formula was used to calculate 
Low-density lipoprotein cholesterol (LDL-c).25 
	 All laboratory techniques were standardized to 
Center for Disease Control reference methods.26 

Definitions
	 We defined metabolic syndrome according to the 
definition of the joint interim statement of the International 
Diabetes Federation Task Force on Epidemiology 
and Prevention, the National Heart, Lung and Blood 
Institute, the American Heart Association, the World 
Heart Federation, the International Atherosclerosis 
Society, and the International Association for the Study 
of Obesity.27 The diagnosis required three or more of 
the following five components:  1) FG ≥ 100 mg/dl  
(≥ 5.6 mmol/L) or having diabetes; 2) TG ≥ 150 mg/dl 
(≥ 1.69 mmol/L) or taking lipid-lowering medication; 
3) HDL-c < 40 mg/al (< 1.04 mmol/L) in men or < 50 
mg/dl (< 1.29 mmol/L) in women; 4) BP ≥ 130/85 mm 
Hg or treated hypertension; 5) WC ≥ 90 cm in men and 
≥ 80 cm in women (reflecting the Asian population) 
or a body mass index ≥ 25 kg/m2.28,29 Pre-metabolic 
syndrome (pre-MetS) was defined as any two of the 
five MetS components. Alcohol drinking was defined as 
any self-reported regular consumption of any alcoholic 
beverage. The definition of pulse pressure (PP) was the 
difference between systolic and diastolic blood pressures 
during one cardiac cycle.  Participants were categorized 
into groups based on PP as follows:  < 35, 35-45; 46-55 
and > 55 mmHg. 

Statistical analysis
	 The prevalence and age-adjusted mean prevalence of 
MetS were calculated based on the direct method using 
standard techniques and compared to the 2010 general 
Thai population.30 Participants were categorized into age 
- groups based on the above comparison population as 
follows:  35-39; 40-44; 45-49; 50-54; and 55-59 years of 
age. Differences between groups were calculated using 
the t-test for continuous data and the chi-square for 
categorical data. The chi-square test was used to calculate 
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differences in the distribution of covariates for police 
officers in Bangkok (metropolitan) and non-Bangkok 
(non-metropolitan).  Multivariate logistic regression was 
used to examine the association of demographic variables 
(age, sex, rank, province, pulse pressure, smoking, and 
alcohol use) and MetS.  Stata software version 11 was 
used for all calculations.

RESULTS
	 A total of 107,933 police officers (101,846 males and 
6,087 females) constituted the entire study population 
with mean age (SD) of 43.60 (0.08) years (range, 35 – 
59 years). The reported gender baseline characteristics 
of the study population are in Table 1. Highest age 
adjusted prevalence of MetS by regions in Thailand was 
observed in the western region (57%) followed by central 
region (49%) and lowest was observed in Bangkok (30%)  
(Fig 1). Lower-rank police officers were predominant (79.5 
% Vs. 20.5 %) and were posted in non-metropolitan cities. 
Compared to female police officers, a higher percentage 
of male police officers were overweight (39% Vs. 21 %), 
current smokers (46.7 % Vs. 0.3%), and alcohol drinkers 
(46.7 % Vs. 6.6 %).  
	 The overall age-adjusted prevalence of metabolic 
syndrome among active-duty police officers aged 35 to 
59 years old was 39.4 % (40.9% male and 14.3 % female)  
(Table 2) which in comparison to the Thai general population 
(27.8 %)6, was significantly high (Fig 2). However, on the 
gender-based comparison, the prevalence of metabolic 
syndrome was significantly higher in male police officers 
compared to males in the general population (40.65% 
Vs. 23.80%, p<0.001) but significantly lower in female 
officers compared to females in the general population 
for all age groups (16.30% Vs. 31.59%, p<0.001) (Fig 2). 
	 Prevalence of MetS increased by age in both genders 
(male, 32.7%, female, 8.9% in the age group of 35-39 years 
to male 50.9% and female 23.9% in age group of 55-59 
years). The prevalence of MetS in police officers increased 
with age to a greater degree due to its prevalence among 
male police officers compared to the general population. 
The highest common abnormal metabolic component 
was high BP, whereas the lowest common was low HDL 
for both genders (Table 2).  The prevalence of low HDL 
and high WC was significantly higher among females 
compared to male police officers (low HDL 15% Vs. 
11.6%; high WC 27.7% Vs. 19.3%, p <0.001), whereas 
high BP, high TG, and high FG was observed in male 
police officers (high BP 67.4% Vs. 33.3 %; high TG 54.7% 
Vs. 17%; high FG 36.6% Vs. 16.3%, p< 0.001). 
	 Table 3 shows a multivariable analysis of crude and 
adjusted factors associated with the prevalence of MetS 

in men and women. The factors included were age range, 
pulse pressure, gender, rank, location (metropolitan or 
non-metropolitan), and alcohol consumption. After 
controlling for potential confounding factors in the 
multivariable analysis, increasing age, pulse pressure 
above 45, male gender, lower rank, non-metropolitan 
location, and alcohol drinking were positively associated 
with MetS. Male police officers had approximately triple 
more risk of MetS compared to female police officers 
(OR 2.59, 95% CI 2.30 - 2.92, p < 0.001). Police officers 
at lower-ranking posts had an additional odds of getting 
MetS compared to the police officers at higher-ranking 
posts (OR 1.17, 95% CI 1.12 - 1.22, p < 0.001). The MetS 
risk doubled when the pulse pressure increased to more 
than 55 (OR 2.24, 95% CI 2.10 - 2.40, p < 0.001). Compared 
to Metropolitan police officers, non-metropolitan police 
officers had a higher risk of MetS (OR 1.25, 95% CI 1.17 
-1.34, p < 0.001). Alcohol drinking was significantly 
associated with MetS (OR 1.29, 95% CI 1.25 - 1.34, p < 
0.001).

DISCUSSION 
	 This is the first study conducted in Thailand reporting 
the findings indicating a high prevalence of MetS in active-
duty police officers aged between 35 to 59 years at 39.24%. 
Erstwhile studies conducted on the prevalence of MetS 
among police officers vary according to the countries 
and populations under study. The predominance of 
MetS in this study was approximately similar to Brazilian 
police officers (38.54%)31 but higher than in Iowa, US 
police officers (27.5%), with a higher cut-off point for 
abdominal obesity.32 A study in Japan, using a higher FG 
cut-off point, reported a prevalence of MetS of 25% in 
the police officers of the age group of 45-59 years which 
was lower than our study (45% in the same age group).33 

Studies from India reported varying prevalence of MetS 
among police officers, 16.8% in Kerala34 and 57.3% in 
Chennai16, India. The difference in MetS prevalence 
between countries may be due to race-specific diagnostic 
criteria for MetS.
	 Compared to the prevalence of MetS in the Thai 
general population, specifically among those in the 
age range from 35 to 596, the overall age-standardized 
prevalence of Mets was significantly higher in Thai police 
officers (39.24% Vs. 27.82%, p<0.001). Nevertheless, 
MetS was substantially higher in male officers (40.65% 
Vs. 23.80%) but lower in female officers (16.30% Vs. 
31.59%), and the overall prevalence of MetS in police 
officers increased with age more remarkably than in the 
general population. This finding was consistent with 
previous studies in India, Indonesia, and China comparing 
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TABLE 1. Baseline characteristics of Thai police officers aged ≥ 35 years according to gender. 

Parameters	 Male, n (%)	 Female, n (%)	 Total, n (%)	 P value

Total	 101,846 (94.4)	 6,087 (5.6)	 107,933 (100)	 <0.001

Age, years, mean (SD)	 46.3 ± 0.02	 46.2 ± 0.02	 43.6 ± 0.08	 <0.001

Age – group, years				  

	 35-39	 15216 (14.9)	 2004 (32.9)	 17220 (15.9)	 <0.001

	 40-44	 32316 (31.7)	 1671 (27.5)	 33987 (31.5)	 <0.001

	 45-49	 19767 (19.4)	 1315 (21.6)	 21082 (19.5)	 <0.001

	 50-54	 20889 (20.9)	 758 (12.5)	 21647 (20.1)	 <0.001

	 55-59	 13658 (13.7)	 339 (5.6)	 13997 (13.0)	 <0.001

Body mass index, kg/m2, mean (SD) 	 24.9±0.01	 23.3 ± 0.05	 24.9 ± 0.01	 <0.001

        Obese (BMI 25 kg/m2)	 46500 (46)	 1598 (26)	 40658 (45)	 <0.001

Waist circumference, cm, mean (SD)	 85.80 ± 0.03	 77.40 ± 0.12	 85.3 ± 0.03	 <0.001

Blood pressure, mmHg, mean (SD)				  

	 Systolic blood pressure	 133.72 ± 0.05	 120.9 ± 0.20	 133.0 ± 0.05	 <0.001

	 Diastolic blood pressure	 85.2 ± 0.04	 76.96 ± 0.14	 84.7 ± 0.04	 <0.001

  	 Mean arterial pressure	 101.4 ± 0.04	 91.60 ± 0.15	 100.8 ± 0.04	 <0.001

  	 Pulse Pressure	 48.5 ± 0.04	 43.9 ± 0.13	 48.3 ± 0.04	 <0.001

Total Cholesterol, mg/dL, mean (SD)	 227.5 ± 0.15	 215.9 ± 0.53	 226.9 ± 0.14	 <0.001

Triglycerides, mg/dL, mean (SD)	 204.7 ± 0.54	 108.1 ± 0.86	 199.3 ± 0.51	 <0.001

HDL cholesterol, mg/dL, mean (SD)	 53.3 ± 0.04	 65.5 ± 0.20	 54.0 ± 0.04	 <0.001

LDL cholesterol, mg/dL, mean (SD)	 136.7 ± 0.14	 128.4 ± 0.46	 136.3 ± 0.13	 <0.001

Glucose, mg/dL, mean (SD)	 102.9 ± 0.11	 91.4 ± 0.26	 102.3 ± 0.11	 <0.001

Smoking 	 26590 (26.1)	 19 (0.3)	 26609 (24.7)	 <0.001

Alcohol drinking  	 47567 (46.7)	 404 (6.6)	 47971 (44.5)	 <0.001

Rank				  

	 High (Commissioned) 	 19,665 (19.3)	 2494 (41.0)	 22159 (20.5)	 <0.001

	 Low (Non-Commissioned)	 82,181 (80.7)	 3593 (59.0)	 85774 (79.5)	 <0.001

Duty location 				  

	 Metropolitan city 	 11606 (11.4)	 2987 (49.0)	 14593 (13.5)	 <0.001

	 Non-Metropolitan city 	 90240 (88.6)	 3100 (51.0)	 93340 (86.5)	 <0.001

Abbreviations: BMI= body mass index; HDL= high density lipoprotein; LDL= low density lipoprotein
**Figures in bracket indicate percentage 
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Fig 1. Age-adjusted prevalence of Metabolic Syndrome in 
percentage (%) by regions in Thailand

TABLE 2. Age-adjusted prevalence of metabolic syndrome and abnormal metabolic components among Thai 
police officers aged ≥ 35 years.

MetS and its	 Total, n 			   Age group, n (%)			   P for trend
components	 (%)	 35-39	 40-44	 45-49	 50-54	 55-59	

Men	 101846 	 15216 	 32316 	 19767 	 20889  	 13658       
		  (100)	 (14.9)	 (31.7)	 (19.4)	 (20.5)	 (13.4)       	

  MetS 	 41671 	 4979	 11529	 8147	 10065	 6951 
		  (40.9)	 (35.7)	 (32.7) 	 (41.2)	 (48.2)	 (50.9)	

<0.001

  WC > 90 cm	 19663	 2357	 5499	 3754 	 4657 	 3396   
		  (19.3)	 (19.7)	 (21.3)	 (23.7)	 (29.6)	 (32.5)	 <0.001

  High BP	 68593	 8996	 20194	 13186 	 15583 	 10634
		  (67.4)	 (59.1)	 (62.5)	 (66.7)	 (74.6)	 (77.9)	 <0.001

  TG>150 mg/dl	 55755 	 7537	 16329	 11561 	 12507	 7821 
		  (54.7)	 (49.5)	 (50.5)	 (58.5)	 (59.9)	 (57.3)	 <0.001

  HDL<40 mg/dl	 11796 	 1664	 3579	 2217	 2559	 1777 
		  (11.6)	 (10.9)	 (11.1)	 (11.2)	 (12.3)	 (13)	 <0.001

  FG>100 mg/dl	 37281 	 4175	 9954 	 6889 	 9417 	 6846 
		  (36.6)	 (27.5)	 (30.8)	 (34.9)	 (45.1)	 (50.2)	 <0.001

Women	 6087 	 2004	 1671	 1315	 758	 339
		  (100)	 (32.9)	 (27.5)	 (21.6)	 (12.5)	 (05.6)	

  MetS	 873	 178 	 217 	 232 	 165 	 81 
		  (14.3)	  (8.9)	 (13)	 (17.6)	 (21.8)	 (23.9)	

<0.001

  WC > 80 cm	 1684 	 464 	 426 	 371	 273 	 150 
		  (27.7)	 (26.5)	 (30.1)	  (33.2)	 (40.1)	 (49.3)	

<0.001

  High BP	 2027 	 494 	 519 	 505 	 356 	 153
		  (33.3)	  (24.7)	  (31.1)	  (38.4)	  (47)	  (45.1)	

<0.001

  TG>150 mg/dl	 1035 	 275 	 228 	 289 	 172 	 71
		  (17.0)	  (13.7)	  (13.6)	  (22)	  (22.7)	  (20.9)	

<0.001

  HDL<50mg/dl	 911 	 274 	 271 	 214 	 103 	 49
		  (15.0)	 (13.7)	  (16.2)	  (16.3)	  (13.6)	  (14.5)	

0.61

  FG>100 mg/dl	 995 	 226 	 257	 240 	 176 	 96
		  (16.3)	 (11.3)	  (15.4)	  (18.3)	 (23.2)	  (28.3)	

<0.001

Abbreviations:  MetS= Metabolic syndrome; WC= waist circumference; BP= blood pressure; TG= triglyceride; HDL= high density lipoprotein; 
FG= fasting glucose
** Figures in bracket indicate percentage 
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TABLE 3. The crude and age adjusted odds ratio (OR) with 95% confidence interval (CI) of socio-demographic 
characteristics and physical activity level on the risk of metabolic syndrome using multivariable logistic regression 
model.

Variables	 Crude OR		  Adjusted OR 
 		  (95 % CI)	 P value	 (95 % CI)	 P value

Age (year)				  
	 35-39	 1 (-)	 -	 1 (-)	 -
	 40-44	 1.24 (1.19, 1.29)	 <0.001	 1.18 (1.13, 1.24)	 <0.001
	 45-49	 1.54 (1.48, 1.61)	 <0.001	 1.37 (1.30, 1.44)	 <0.001
	 50-54	 2.1 (2.01, 2.19)	 <0.001	 1.69 (1.60, 1.79)	 <0.001
	 55-59	 2.36 (2.25, 2.47)	 <0.001	 1.84 (1.73, 1.96)	 <0.001

Pulse Pressure				  
	 < 35	 1 (-)	 -	 1 (-)	 -
	 35 – 45	 1.03 (0.98, 1.08)	 0.304	 0.99 (0.93, 1.06)	 0.764
	 46 – 55	 1.66 (1.59, 1.75)	 <0.001	 1.53 (1.43, 1.62)	 <0.001
	 > 55	 2.79 (2.66, 2.94)	 <0.001	 2.24 (2.10, 2.40)	 <0.001

Gender				  
	 Male	 4.14 (3.85, 4.45)	 <0.001	 2.59 (2.30, 2.92)	 <0.001
	 Female	 1 (-)	 -	 1 (-)	 -

Rank				  
	 Low (Non-commissioned)	 1.19 (1.15, 1.23)	 <0.001	 1.17 (1.12, 1.22)	 <0.001
	 High (Commissioned)	 1 (-)	 -	 1 (-)	 -

Province				  
	 Metropolitan	 1 (-)	 -	 1 (-)	 -
	 Non-Metropolitan	 1.59 (1.53, 1.65)	 <0.001	 1.25 (1.17,1.34)	 <0.001

Smoking				  
	 Yes	 1 (-)	 0.002	 1 (-)	 -
	 No	 1.05 (1.02, 1.08)	 -	 1.13 (1.09, 1.17)	 <0.001

Alcohol drinking				  
	 Yes	 1.29 (1.25, 1.33)	 <0.001	 1.29 (1.25, 1.34)	 <0.001
	 No	 1 (-)	 -	 1 (-)	 -

Fig 2. Age-adjusted and gender based prevalence of MetS between Thai police officers and Thai general (NHES 4) population. 
Abbreviations: MetS = Metabolic syndrome; NHES= National Health Examination Survey 
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MetS prevalence between police officers and the general 
population reporting a higher prevalence of MetS among 
police officers.19,33-36 A case control study conducted in 
Japan investigated the prevalence of risk factors for 
ischemic heart disease (IHD) among police officers and 
examined its association with working conditions and 
lifestyles.  It demonstrated that the frequency of MetS 
and the risk factors of IHD increased with age and was 
more rampant in police officers than in office workers. 
The higher prevalence of MetS in police officers is likely 
to be attributed to their sporadic working conditions 
due to shift work, long working time, and unhealthy 
behaviors including alcohol drinking11,13,18,33, which in 
turn predisposes them to develop MetS at an early age. 
A further study would be required to clarify the mutual 
effects about the significant relationship between smoking, 
sleep habits, work stress, and development of MetS. 
	 A lower prevalence of MetS in female officers 
compared to the general female population, especially 
office workers, similar to our study, was seen in a study 
conducted in Germany37, possibly due to differences in 
the job characterized by a more sedentary workload and 
less physical activity.  Nonetheless, the exact mechanism 
for the difference is beyond the scope of this study. 
	 The prevalence was significantly higher among 
male police officers compared to female police officers by 
2.59-fold.  This finding was similar  to studies  conducted 
in Taiwan and China19,38 The gender difference in MetS 
prevalence  is observed in many studies attributing to 
the complex interplay of effects of female and male sex 
hormones (such as estrogens, androgens, etc), sex- specific 
gene expression that determines body fat distribution, 
and attendant cardiometabolic abnormalities regulated 
by hormones.39-42 Therefore leading to a higher risk of 
MetS in males than in premenopausal females, whereas 
post menopause, the estrogen decline has implications 
for a higher risk of MetS in females.39 In this study, 
despite the similar mean age of males and females, a 
higher proportion of younger and lower proportion of 
older female officers compared to male officers could 
also explain the gender difference in MetS prevalence  
(Table 1) attributing to lower percentage of menopause 
in this study group. The higher percentage of male police 
officers indulging in alcohol drinking and smoking could 
also lead to higher MetS pervasiveness in this population. 
	 The most frequent component of MetS found in this 
study was high BP which was more prevalent in males 
than females. The study by Thayyil and colleagues also 
showed that the high prevalence of the police officers 
with MetS had high BP34, which was in line with similar 
findings of another study by Yates and colleagues.43 

High perceived and oxidative stress  are instrumental  
in promoting hypertension in police officers.44 Arterial 
stiffening and aging being the  crucial factors leading to 
hypertension41, a relatively higher percentage of older 
male police officers in this study could have caused the 
gender based difference. Other than high BP, high TG 
in male police officers could be attributed to a higher 
prevalence of alcohol drinking and extrapolating it to 
other unhealthy habits and lesser physical activity in 
this population.  High impaired FG or dysglycemia are 
commonly observed in the male population compared to 
females like in this study. However, the reason for such 
a pattern is yet to be elucidated.  Gender differences in 
visceral adiposity, lean muscle mass, altered susceptibility 
to free fatty acid-induced peripheral insulin resistance, 
the influence of menopausal transition, and other factor 
may play a role.41,45 In the same context, high WC and 
low HDL percentages among female police officers seen 
in this study were also observed in a study conducted 
by Hartley and colleagues12, which can be explained 
by sexual dysmorphism in body fat distribution and 
adipocyte size that correlate with a measure of alteration 
in lipid metabolism and insulin resistance. Premenopausal 
females have less visceral fat despite having a higher total 
body fat, BMI, and abdominal subcutaneous adipose 
tissue, which is gained with age, whereas visceral adipose 
tissue increase only in post menopause females.45,46 That 
explains higher WC, linear correlation between WC, and 
transitional age increasing towards menopause among 
female police officers. 
	 Older age, wider pulse pressure, male sex, low 
rank, non-metropolitan location, alcohol consumption 
and smoking are associated with increased risk of MetS 
in this study, which was consistent with the findings 
of previous studies.15,19,35,47-50 Male police officers had 
significantly increased odds of metabolic syndrome. 
	 Low police rank (Non-commissioned) had a higher 
risk of developing MetS compared to high police rank 
(Commissioned). A similar finding was also seen in a 
study by Fontes and colleagues51 among corporals who 
were at higher MetS risk. In a NHES 4 study, women 
with an education level lower than high school had a 
60% additional risk of MetS compared to those with a 
higher educational level.6 A study conducted in China  
showed that compared with those with no education, every 
category of attained academic level lowered the risk of 
developing MetS.52 Lower education levels might contribute 
to inappropriate lifestyle choices, poor eating habits, and 
physical inactivity.6,53,54 A lower level of education and 
socioeconomic status  play a decisive role in increasing 
cardiometabolic risk factors.41 This could be related to 
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increased MetS risk among low-rank police officers 
whose required education level is high school, whereas 
higher rank requires at least a college degree.  A higher 
percentage of smoking and alcohol drinking among lower 
ranked or non-commissioned police officers may also lead 
to the difference observed. Another factor influencing 
higher prevalence in lower ranked police officers could 
be job descriptions related to shift work disorder leading 
to sleep deprivation, unhealthy food intake, limited 
physical activity, drinking, and smoking. The available 
data suggest that hormonal profiles, coagulatory mediators 
and autonomic functioning inflammatory are all altered 
during uncontrolled sleep deprivation, which contributes 
to the development of atherosclerosis and cardiovascular 
disease.10,55,56 However, further investigation regarding 
the causal relationship is warranted.
	 The findings of this study reveal that this occupational 
group of people experiences an increased risk for 
cardiovascular disease and diabetes, challenging the 
general notion that police officers constitute a physically 
fit and healthy population.
	 There were 19% female and 30.6% male police officers 
that had "pre-MetS" (2 components of MetS), implicating 
a significant population at risk of MetS. More than 60% 
of police officers indulged in drinking alcohol. These 
findings call for more precise interventions focusing on 
the detection and treatment of MetS, including health 
promotion strategies to reduce the incidence of CVD, 
disability, and death among police officers.
	 Although the advantage of this study was its large 
sample size, there were some limitations. Considering the 
low recruitment percentage of police officers (60%), the 
study population may not represent the entire Thai police 
officer population. Data regarding alcohol consumption 
and smoking was self-reported and may be bias. There 
were missing or incomplete sociodemographic data, 
therefore, had to be removed from the study. Other 
contributors to MetS, including physical inactivity, sleep 
deprivation, work stress, and low job satisfaction were 
not assessed. A further in-depth study on associated 
lifestyle and environmental factors is recommended. This 
cross-sectional study compared the different burden of 
MetS using data from the health examination survey of 
police personnel and the general population during the 
different year.  MetS has become more common among 
the general Thai community over time therefore this 
could be one of the limitations of the study findings. 

CONCLUSION
	 The prevalence of MetS is high among Thai police 
officers compared to the general Population, and the 

syndrome affects a substantial proportion of male than 
female police officers in the same age group.  Increased 
risk of MetS among police officers included lower rank, 
being in a non-metropolitan city, smoking, and drinking 
alcohol. Therefore, preventive health promotion and 
treatment programs should be established along with 
strategic goals to improve the overall health of individual 
police officers to alleviate adverse cardiovascular outcomes.
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