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Purpose: Associations between perceived stress and oxidative stress marker and metabolic 
syndrome (MetS) components were investigated in a cohort of police officers.
Methods: Cross-sectional data from a cohort of non-diabetic subjects (n=233; 19F), median 
[interquartile range] age 50 [37–44] years, were analysed. MetS was construed in line with 
International Diabetes Federation (IDF) criteria and perceived stress with Cohen’s 10-item 
Perceived Stress Scale. Plasma oxidative stress marker (free 8-iso-prostaglandin F2α; 8-iso- 
PGF2α), presence of coronary plaque, carotid artery intima-media thickness (cIMT), and 
physical activity level were also determined.
Results: Obesity was established in 100 (42.92%), hypertension in 111 (47.64), whereas 
MetS was identified in 104 (44.63%) of the study subjects. A significant difference (p=0.003) 
in plasma 8-iso-PGF2α level, depending on the MetS components status, was noted. The 
associations of perceived stress with plasma 8-iso-PGF2α level and the select study variables 
were gender-specific. In multivariate analysis (adjusted for age and current smoking), 
positive associations of plasma 8-iso-PGF2α levels with PSS score (B=0.108, 95% CI 
[0.008, 0.209], p=0.03) and systolic blood pressure (B=0.029, 95% CI [0.003, 0.057], 
p=0.02) in men only were established. Both the perceived stress (OR 1.101, 95% CI 
[1.001–1.202], p=0.03) and plasma 8-iso-PGF2α levels (OR 1.223, 95% CI [1.046–1.432], 
p=0.01) impacted the prevalence of hypertension. Out of the MetS components, the effect of 
waist circumference (OR=1.138, 95% CI [1.064–1.218], p=0.0001) and glucose (B=2.696, 
95% CI [1.081–6.725], p=0.03) were also encountered. No such associations were noted in 
women, though, neither in univariate nor in multivariate analyses. The prevalence of 
coronary plaque (0.001), obesity (p<0.001), hypertension (p<0.001) and median cIMT 
value (p=0.005), as well as leisure-time (p=0.04) and total walking physical activity 
(p=0.03), differed significantly between the subgroups stratified by MetS components status.
Conclusion: Both the perceived and oxidative stress were found instrumental in promoting 
hypertension in a cohort of police officers under study, whereas all study outcomes were 
conclusively gender-related.
Keywords: metabolic syndrome, obesity, hypertension, perceived stress, oxidative stress, 
physical activity

Introduction
The clustering risk factors, as is the case of metabolic syndrome (MetS), may 
exacerbate systemic inflammation and oxidative stress (an imbalance between 
antioxidants and reactive oxygen substance; ROS), ie, specific processes actually 
underlying cardiovascular disease (CVD) and type 2 diabetes.1–3 The global pre-
valence of hypertension was estimated to be in adults of around 30%–45% and is an 
important cause of CVD morbidity and mortality worldwide.2,4 Excess weight gain, 
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especially when associated with increased visceral adipos-
ity, accounting for 65%–75% of the risk for human pri-
mary hypertension.5 Contributive role of psychological 
stress appears steadily on the rise among the many envir-
onmental factors entailed in the origination and develop-
ment of both hypertension and MetS; this being 
predominantly owed to appreciably altered individual life-
style paradigms and rapid rate of technological 
advances.6–9

Many common factors contribute to the etiology of 
hypertension and obesity, as lifestyle (eating habits, low 
physical activity), metabolic disorders (diabetes, dyslipi-
demia), sleep problems, and high psychological stress. 
Furthermore, the etiology of hypertension is multifactorial, 
and a large number of the separate causative factors 
(hyperactivity of sympathetic nervous and renin–angioten-
sin–aldosterone systems, endothelial dysfunction, and 
arterial stiffness) were also documented. Causative factors 
pertaining to arterial hypertension also seem to hold true 
for obesity and MetS, whose common feature consists in 
an increased oxidative stress caused by excessive ROS 
production.10

The increased ROS in vascular cells, primarily induced 
by NADPH oxidase, reduce the bioavailability of the protec-
tive vasodilator nitric oxide and can modulate endothelial 
function, vascular tone and cardiac function.11,12 It has been 
evidenced that psychological stress or administration of exo-
genous corticosteroids induced oxidative stress in animal 
studies.13,14 Moreover, lower blood pressure was found in 
mouse models with deficient in ROS-generating enzymes, as 
compared with wild-type ones, as well as, angiotensin II 
(Ang II) infusion fails to induce hypertension in these 
mice.15 Classical CVD risk factors are associated with higher 
plasma or urine levels of oxidative stress markers.16,17 Out of 
F2-isoprostanes, 8-iso-prostaglandin F2α (8-iso-PGF2α) has 
been the most studied isomer, and consequently its measure-
ment has been incorporated into a large number of clinical 
studies.16–19 Studies on the relations of oxidative stress mar-
kers and MetS, or with some of its components, are rather 
scarce, and their outcomes inconclusive.16,18,20,21

There are no published studies, though, taking into 
account both the perceived and oxidative stress, and their 
association with MetS components. Police officers are 
widely acknowledged to be exposed to more stressors 
than individuals pursuing other occupations, also 
a systematic review of published studies has attested to 
this exposure to stressors having been associated with 
CVD risk.22 Therefore, our main objective was to 

investigate the cross-sectional associations of perceived 
and oxidative stress with hypertension, which is one of 
the main components of the MetS and important cause of 
CVD morbidity and mortality. In line with our working 
hypothesis, perceived stress is believed to be associated 
with increased systemic oxidative stress and the preva-
lence of hypertension.

Methods
Study Population
We carried out a cross-sectional study on the cohort of police 
officers from the southern region of Poland, who had volun-
teered for a comprehensively structured panel of clinical and 
lab exams, pursued with principal focus set on the CVD, at 
the University Hospital in Krakow. The following inclusion 
criteria were adopted: police officer on active duty for 
a minimum period of five years (the median [interquartile 
range] duration of duty was 15 [11–20] years). The following 
exclusion criteria from the study protocol were applied: 
history of myocardial infarction or stroke, congestive heart 
failure, atrial fibrillation, diabetes mellitus, liver injury, or 
kidney insufficiency, cancer, current anticoagulant therapy, 
and vitamin supplementation. The subjects with arterial 
hypertension and lipid disorders (defined as the ones pre-
viously diagnosed and treated with statins or serum total 
cholesterol >5.2 mmol/L) were regarded eligible. The sub-
jects who had quit smoking at least 6 months previously were 
included in the study as the non-smokers. As established 
through the interviews individually conducted with each 
study subject by the investigators, none of the subjects had 
been following any alternative dietary profile and/or used any 
food supplementation with a standard dietary intake. Out of 
the 243 subjects who had undergone medical examinations, 
ultimately 233 (19F), median [interquartile range] age 50 
[37–44] years, were found fully compliant with the inclusion 
criteria. The examinations followed all related tenets of the 
Declaration of Helsinki, and the study was approved by the 
Human Research Ethics Committee of the Jagiellonian 
University (Application Ref. No KBET/90/B2011, dated 
June 30, 2011). All study subjects provided written informed 
consent for participation in the study protocol.

Physical Examination
Physical examination, medical and structured interviews 
were applied to acquire personal and clinical information. 
Anthropometric examinations were carried out in the 
morning on the participants who had fasted overnight. 
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Anthropometric measurements, ie, circumference of waist 
and hips, height, and body weight were also completed. 
Body mass index (BMI) was calculated as weight in kilo-
grams divided by the square of height in metres. Obesity 
was defined as BMI>30.0 kg/m2, and overweight as BMI 
>25.0 kg/m2. MetS was defined in line with the criteria 
proposed by the International Diabetes Federation (IDF), 
ie, waist circumference ≥94 cm for men, and ≥80 cm for 
women (central obesity), fasting glucose ≥5.6 mmol/L, 
triglycerides ≥1.7 mmol/L, or specific treatment for this 
lipid abnormality, HDL-cholesterol <1.03 mmol/L in men, 
and <1.29 mmol/L in women, systolic/diastolic blood 
pressure ≥130/≥85 mmHg, or treatment of previously 
diagnosed hypertension.23 The blood pressure in the 
study subjects was measured with a calibrated mercury 
sphygmomanometer, according to the protocol recom-
mended by the guidelines for hypertension 
management.24 The participants needed to have refrained 
from cigarette smoking and drinking caffeinated beverages 
for at least 30 min before measurement. Blood pressure 
was recorded as the means of two measurements (in 10- 
minute intervals).

Clinical Tests
All study subjects were subjected to exercise electrocar-
diography, and in 63.52% of them (71.15% and 53.64% 
subjects with MetS, and non-MetS, respectively) com-
puted tomography coronary angiography (CTCA) was 
completed. Imaging studies, aimed at measuring the sur-
rogate marker of atherosclerosis carotid intima-media 
thickness (cIMT) was also completed using an ultrasono-
graph (Sequoia 512, Mountain View, CA, USA) with a 6 
MHz linear transducer.

Measurement of Self-Perceived Stress
Perceived stress was measured with the aid of Cohen’s 10- 
item Perceived Stress Scale (PSS-10) in Polish adaptation.25 

Specifically structured questions were designed to probe the 
respondents how unpredictable, uncontrollable, and over-
loaded they actually found their lives. They were asked to 
respond to each question on a 5-point Likert scale, ranging 
from 0 (never) to 4 (very often), indicating how often they 
have felt or thought in a certain way within the past month. 
Scale scores ranged 0–40, with the higher scores indicating 
higher levels of stress. The reliability of the scale was 
assessed by Cronbach’s alpha, while exploratory and con-
firmatory factor analyses were applied to evaluate validity of 

PSS-10. The PSS-10 demonstrated good reliability, as 
Cronbach’s alpha was 0.85 (0.84–0.86).

Biochemical Measurements
Blood sampling was carried out between 8:00 and 8:30 
a.m. (after a 12-h overnight fast). The samples of sepa-
rated plasma (and serum) were stored at −80°C, pending 
assays. Basic biochemical tests (liver enzymes, glucose, 
urea, uric acid, and creatinine were carried out with the 
aid of Vitros 350 Chemistry System (Ortho Clinical 
Diagnostics). Fibrinogen level in plasma was determined 
by coagulometry using the BCT camera (Behring 
Coagulation Timer, Dade-Behring, Germany) and the 
Multifibren U kit. Ultrasensitive CRP (hs-CRP) in the 
serum was determined by nephelometry (BN II System, 
Siemens), using CardioPhase assay (Siemens Healthcare 
Diagnostics Products GmbH, Marburg, Germany). Tissue 
necrotic factor-α (TNF-α) in the plasma was measured 
by ELISA (Quantikine HS Human TNF-α, R&D 
Systems, England). Insulin in the serum was determined 
by an immunoassay using a commercial kit (Insulin 
ELISA, DRG Instruments GmbH; Germany). The home-
ostasis model assessment of insulin resistance (HOMA- 
IR) index was calculated as fasting insulin x fasting 
glucose/22.5. Value of HOMA-IR >80 percentile desig-
nated in the subgroup of police officers (n=33) without 
any metabolic abnormalities was assumed the threshold 
of IR, ie, 2.04. The intra- and inter-assay coefficients of 
variation were 3.7% and 5.3%, respectively.

Free isoprostane 8-iso-PGF2α in plasma was deter-
mined by gas chromatography coupled with mass spectro-
metry (GC-MS).26 In order to prevent artefactual oxidation 
ex vivo, 25 µL of 1% butylated hydroxytoluene (BHT) 
was added to 1 mL of plasma. The measurements were 
carried out using a mass spectrometer (MS Engine 5989B 
Hewlett Packard, Palo Alta, CA, USA) coupled with a gas 
chromatograph (GC 5890 series II Hewlett Packard, Palo 
Alta, CA, USA). The intra- and inter-assay coefficients of 
variation were 3.35% and 5.82%, respectively.

Physical Activity
The details assessment of physical activity had previously 
been addressed.7 In short, International Physical Activity 
Questionnaire-Long Form (IPAQ-LF) used to evaluate 
a subject’s estimated metabolic equivalent of Task 
(MET) based on 5 domains of physical activity (work, 
domestic tasks, transportation, leisure/sport/recreation, 
and the time spent sitting). By making use of Ainsworth 
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et al Compendium an average Metabolic Equivalent of 
Task (MET), a score was derived for each type of 
activity.27 The MET values were corrected, so as to 
account for personal variation in gender, body mass, 
height, and age, to provide more accurate estimates of 
individual physical activity level.28 The final MET value 
was referred to as a “corrected MET” value and expressed 
as the corrected MET-minutes/kg of body weight.

Statistical Analysis
The normality of data distribution was verified by the 
Shapiro–Wilk’s test. Continuous variables are presented 
as median (interquartile range). For comparison of the 
variables between the gender-related groups, non-para-
metric (Mann–Whitney U, Kruskal–Wallis) tests were 
applied. Categorical data were expressed as frequencies 
(percentages), and their differences were analysed by the 
Chi-squared test.

Univariate linear analyses were conducted for the 
total study population to assess the interrelationships 
between perceived stress scores, plasma 8-iso-PGF2α 

levels, and commonly acknowledged CVD risk factors, 
including age, BMI, LDL cholesterol, fibrinogen, CRP, 
and physical activity. Univariate and multivariable linear 
regression analysis were also conducted separately for 
gender to determine the associations of plasma 8-iso- 
PGF2α (as dependent variable) with the perceived stress 
score, and with the select variables whose values, when 
exceeding the reference range (ie, abnormal) are the key 
identification attributes of MetS. These independent vari-
ables comprised perceived stress score, waist circumfer-
ence, triglycerides, HDL cholesterol, glucose, and 
systolic blood pressure only (to eliminate multicollinear-
ity). Multivariate linear models were adjusted for age 
and current smoking.

To determine the impact of select variables under study 
on the prevalence of hypertension, separately for men and 
women, 6 univariate and 2 multivariate (adjusted for age 
and current smoking) logistic regression analyses were 
conducted.

Blood pressure systolic/diastolic ≥140/≥90 mm Hg, or 
the previously diagnosed hypertension currently treated 
with anti-hypertensive medications, served as the dichot-
omous dependent variable. The independent variables 
comprised perceived stress score, plasma 8-iso-PGF2α, 
waist circumference, triglycerides, HDL cholesterol, and 
glucose. The resultant crude and adjusted (for age, and 
current smoking) odds ratios (ORs) and 95% confidence 

intervals (CIs) were reported. The value p<0.05 was con-
sidered to be statistically significant. Statistical analysis 
was pursued with the aid of STATISTICA 13.1 PL soft-
ware package.

Results
The clinical characteristics of the study participants, 
divided into respective groups according to their MetS 
status, are outlined in Table 1. The MetS subjects 
(44.63%), as compared to the non-MetS ones, significantly 
differed in age, and clinical variables, ie, FRS (p<0.0001), 
BMI (p<0.0001), prevalence of stable CHD (p=0.02), cor-
onary plaque burden (p=0.007), systolic/diastolic blood 
pressure (p<0.0001) and carotid IMT (0.0001). Out of 
metabolic variables, the majority were also significantly 
higher in the MetS subjects. The median [interquartile 
range] level of perceived stress was also significantly 
higher in the MetS subjects, as compared to the non- 
MetS ones (18.00 [15.00–22.00], and 16.00 [12.00–20.00], 
p=0.02). With regard to gender, the level of perceived 
stress was non-significantly higher in women, as compared 
to men (18.50 [16.00–23.50] vs 16.00 [13.00–21.00], 
p=0.09; data not comprised in the table).

Prevalence of Metabolic Syndrome 
Components
We also stratified the subjects with regard to the actual 
number of MetS components (Table 2). The individual 
MetS components, ie, central obesity, blood pressure sys-
tolic ≥130 mm Hg or/and diastolic ≥85 mm Hg, hypertri-
glyceridemia, low HDL cholesterol, and higher fasting 
glucose were found in 70.94%, 59.66%, 47.64%, 
24.46%, and 22.32% of the subjects, respectively. Only 
33 (14.16%) of the subjects had no MetS components, 
while the clusters comprising 2 and 3 components were 
most frequently found (24.46% and 24.90%, respectively) 
(Table 2). The subjects with 4 and 5 MetS components are 
presented together as ≥4. The number of MetS compo-
nents increased with the subjects’ age (median 38.00 
[interquartile range 35.00–39.00] years) for the subjects 
without any, and median 42.00 [interquartile range 40.00–-
47.00] years) for the subgroup of subjects with ≥4 MetS 
components). As the total number of MetS components 
rose, the proportion (%) of subjects with a specific MetS 
component also increased, especially those in each sub-
group with the higher values of waist circumference, sys-
tolic (diastolic) blood pressure, and plasma triglyceride 
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levels (Table 2). The cluster comprising higher “waist 
circumference, blood pressure and triglycerides” was 
found in 72 (69.23%) of the MetS subjects (data not 
comprised in the table).

Clinical Variables, Plasma 8-iso-PGF2α 
Levels Depending on the MetS 
Components Status
In Table 3, the values of clinical variables were presented 
depending on the actual number of MetS components. 
Obesity and hypertension were confirmed in 100 (42.92), 
111 (47.64%), whereas coronary artery plaques in 42 

(27.63%) of the subjects, respectively. The prevalence of 
subjects with coronary plaque, obesity, and hypertension 
differed significantly between the subgroups stratified by 
MetS components status (p<0.001 for obesity hypertension, 
and p=0.001 for coronary plaques) (Table 3). The highest 
prevalence of any type of coronary artery atherosclerosis 
(coronary plaque and/or stenosis) was found in the subjects 
with ≥4 MetS components, as compared to those with 1 
MetS component (p=0.02). No statistical significance was 
established in the prevalence of coronary plaque in the 
remaining subgroups (ie, with 2, and 3 MetS components), 
as compared to the subjects with 1 MetS component.

Table 1 Characteristics of the Study Subjects, as Stratified by MetS Status

Variable MetS Non-MetS P-value*

N (women) 104 (3) 129 (16)
Age; years 41.00 (38.00–46.00) 39.00 (36.00–42.00) 0.0001

Education Higher; n (%) 47 (45.19) 89 (69.00) 0.0002

FRS 7.75 (4.20–10.60) 2.60 (1.00–5.00) <0.0001
BMI; kg/m2 32.00 (29.47–34.31) 27.69 (25.26–29.86) <0.0001

Overweight, n (%) 32 (30.77) 71 (55.04) 0.0002

Obesity; n (%) 73 (70.19) 27 (20.93) <0.0001
Hypertension; n (%) 72 (69.23) 39 (30.23) <0.0001

Stable CHD, n (%) 12 (11.54) 5 (3.87) 0.02
Coronary plaque; n (%)** 28 (37.84) 14 (18.92) 0.007

SBP; mm Hg 140.00 (135.00–147.50) 120.00(110.00–135.00) <0.0001

DBP; mm Hg 90.00 (80.00–90.00) 80.00 (80.00–85.00) <0.0001
cIMT; mm 0.57 (0.525–0.63) 0.53 (0.47–0.58) 0.0001

Current smoking; n (%) 40 (38.46) 35 (27.13) 0.10

LDL cholesterol; mmol/L 3.24 (2.73–3.86) 2.99 (2.44–3.59) 0.03
HDL cholesterol; mmol/L 1.10 (0.90–1.27) 1.30 (1.12–1.49) <0.0001

Triglycerides, mmol/L 2.54 (1.98–3.16) 1.21 (0.91–1.56) <0.0001

Glucose; mmol/L 5.50 (5.10–5.80) 5.10 (4.80–5.30) <0.0001
Insulin; µIU/mL 22.54 (15.84–29.40) 12.98 (9.02–19.16) <0.0001

HOMA-IR 2.90 (2.10–3.77) 1.68 (1.19–2.44) <0.0001

CRP; mg/L 1.36 (0.78–2.40) 0.88 (0.42–2.15) 0.0005
8-isoPGF2a; pg/mL 8.32 (5.93–10.20) 6.37 (4.60–8.47) 0.0001

Fibrinogen; g/L 3.29 (2.90–3.80) 3.24 (2.80–3.64) 0.22

PSS score 18.00 (15.00–22.00) 16.00 (12.00–20.00) 0.02

Medications, n (%)

Aspirin 6 (5.77) 3 (2.32) 0.18
ACEI/ARB 23 (22.11) 15 (11.63) 0.03

β-blocker 28 (26.92) 12 (9.30) 0.0006

Ca-blocker 11 (10.57) 2 (1.55) 0.003
Diuretics 17 (16.35) 11 (8.53) 0.08

Lipid-lowering agents 7 (6.67) 4 (3.10) 0.22

Notes: Data are expressed as no. (%), or median (interquartile range). *Chi-squared for categorical and Mann–Whitney U-test for continuous variables were used. **n(%) 
subjects who underwent computed tomography coronary angiography. 
Abbreviations: MetS, metabolic syndrome; FRS, Framingham Risk Score (10-year risk of developing coronary heart disease); CHD, coronary heart disease; BMI, body mass 
index; cIMT, carotid intima-media thickness; LDL, low-density lipoprotein; HDL, high-density lipoprotein; CRP, C-reactive protein; SBP (DBP), systolic (diastolic) blood 
pressure; HOMA-IR, the homeostasis model assessment of insulin resistance; 8-iso-PGF2α, 8-iso-prostaglandin F2α; PSS, perceived stress scale; ACEI/ARB, angiotensin- 
converting enzyme inhibitor/angiotensin receptor blocker.
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Table 2 Prevalence of Metabolic Syndrome Components

Variable All Subjects Number of Metabolic Syndrome Components

0 1 2 3 ≥4

Subjects 233 (100) 33 (14.16) 39 (16.74) 57 (24.46) 58 (24.90) 46 (19.74)

Age; years* 40.00 

(37.00–44.00)

38.00 

(35.00–39.00)

40.00 

(36.00–41.00)

40.50 

(37.00–43.50)

41.00 

(37.00–45.00)

42.00 

(40.00–47.00)

Waist circumference ≥ 94 cm in men, ≥ 

80 cm in women

166 (70.94) – 18 (46.15) 44 (77.19) 58 (100.00) 46 (100)

Blood pressure: systolic ≥130 mm Hg, 

diastolic ≥85 mm Hg, or antihypertensive 

medication use

139 (59.66) – 10 (25.64) 42 (75.0) 47 (81.03) 40 (86.96)

Triglycerides ≥ 1.7 mmol/L (150 mg/dL) 111 (47.64) – 6 (15.38) 18 (31.57) 43 (74.13) 45 (97.82)

HDL cholesterol <1.03 mmol/L (40 mg/dL) 

in men, <1.29 mmol/L (50 mg/dL) in women

57 (24.46) – 2 (5.13) 8 (14.28) 15 (25.86) 32 (69.56)

Fasting glucose ≥5.6 mmol/L (100 mg/dL) 52 (22.32) – 3 (6.79) 4 (7.14) 12 (20.68) 33 (71.74)

Note: Data are presented as n (%) or *as median (interquartile range).

Table 3 Clinical Variables and Plasma 8-Iso-PGF2α Levels, and Physical Activity in the Select Domains, as Stratified by Metabolic 
Syndrome Components Status

Variable All subjects Number of Metabolic Syndrome Components P

0 1 2 3 ≥4

Subjects; n (%) 233 (100) 33 (14.16) 39 (16.74) 57 (24.46) 58 (24.90) 46 (19.74)

Obesity; n(%) 100 (42.92) 0 (0) 7 (17.95) 20 (35.09) 35 (60.34) 38 (82.61) <0.001*

Hypertension; n (%) 111 (47.64) 0 (0) 5 (12.82) 34 (59.65) 35 (60.34) 37 (80.43) <0.001*

Coronary plaque; n (%)*** 42 (27.63) 0 (0) 4 (17.39) 10 (25.64) 12 (30.00) 16 (45.71) 0.001*

cIMT; mm 0.550 
(0.500–0.600)

0.525 
(0.450–0.550)

0.550 
(0.470–0.600)

0.545 
(0.500–0.570)

0.555 
(0.500–0.620)

0.577 
(0.525–0.650)

0.005**

Plasma 8-iso-PGF2α; pg/mL 7.14 

(5.27, 9.41)

6.27 

(4.53–8.16)

5.49 

(3.90–8.16)

6.66 

(5.40–8.48)

8.80 

(6.31–10.62)

8.43 

(6.00–9.44)

0.003**

Physical activity (Corrected MET-minutes/week/kg of body weight)

Leisure time 14.51 
(5.93–31.71)

23.92 
(18.36–31.71)

38.15 
(11.32–58.19)

18.67 
(9.20–40.41)

9.84 
(4.49–19.06)

6.23 
(2.80–24.26)

0.02**

Total walking 44.41 
(20.02–92.62)

45.92 
(31.18–108.93)

88.98 
(24.37–103.46)

32.46 
(15.97–92.43)

38.92 
(19.85–71.85)

31.04 
(12.14–64.07)

0.04**

Total physical activity 125.53 
(51.71–226.25)

171.35 
(75.58–290.28)

158.69 
(87.39–232.26)

112.73 
(45.53–160.89)

125.50 
(52.98–234.12)

116.15 
(34.81–227.18)

0.41**

Notes: Data are presented as n (%) or as median (interquartile range). *Chi-squared test, **Kruskal-Wallis test. ***n(%) subjects who underwent computed tomography 
coronary angiography; hypertension was diagnosed, if systolic/diastolic blood pressure was ≥140/≥90 mm Hg, or the previously diagnosed hypertension was currently 
treated with anti-hypertensive medications; obesity was defined as BMI>30.0 kg/m2. 
Abbreviations: cIMT, carotid intima-media thickness; 8-iso-PGF2α, 8-iso-prostaglandin F2α; MET, metabolic equivalent of task.
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The median [interquartile range] values of cIMT were 
significantly higher in the subjects with 3 (0.555 
[0.500–0.620]) mm, and ≥4 MetS components (0.577 
[0.525–0.650]) mm, as compared to the ones without MetS 
components (0.525 [0.450–0.550]) mm, p=0.003, and 
p<0.0001, respectively (Table 3). Also in the subjects with 1 
and 2 MetS components, the median of cIMT values was 
higher, although the differences were approximated to the 
significance level (p=0.051, and p=0.53, respectively) 
(Table 3).

The MetS subjects had higher plasma median [interquar-
tile range] 8-iso-PGF2α level (8.32 [5.93–10.20]) pg/mL, as 
compared to the non-MetS ones (6.37 [4.60–8.47]) pg/mL, 
p=0.0001 (Table 1). With regard to gender, the median level 
of 8-iso-PGF2α was non-significantly lower in women, as 
compared to men (5.86 [4.19–9.06] vs 7.21 [5.30–9.52], 
p=0.14) (not comprised in the table). A significant difference 
(p=0.003) in plasma of 8-iso-PGF2α level, depending on the 
number of MetS components, was also encountered 
(Table 3). The subjects with 3 and ≥4 components had sig-
nificantly higher plasma 8-iso-PGF2α levels, as compared to 
those with no MetS components (8.80 [6.31–10.62] pg/mL 
and 8.43 [6.00–9.44] pg/mL vs 6.27 [4.53–8.16] pg/mL), 
p=0.001, p=0.01, respectively. In turn, the median levels of 
8-iso-PGF2α in the subjects with 1 and 2 MetS components 
were non-significantly different, as compared to the subjects 
with no MetS components (p=0.62, p=0.44, respectively).

Physical Activity Depending on the MetS 
Components Status
The results in select domains of physical activity (expressed 
as MET-minutes/week/kg of body weight depending on the 
actual number of MetS components) are demonstrated in 
Table 3. Significant differences were found in leisure-time 
physical activity (p=0.02), and total walking (p=0.04), but 
not in total physical activity (p=0.41). As compared to the 
subjects with no MetS components, significantly lower 
median leisure-time physical activity (23.92 [18.36–31.71] 
vs 6.23 [2.80–24.26], p=0.04) and total walking (45.92 
[31.18–108.93] vs 31.04 [12.14–64.07], p=0.03) were 
found in the subjects with ≥4 MetS components. As com-
pared to those with a single MetS component, median 
leisure-time physical activity was significantly lower 
(38.15 [11.32–58.19] vs 9.84 [4.49–19.06], p=0.003), and 
total walking approximated the significance level (88.98 
[24.37–103.46] vs 38.92 [19.85–71.85], p=0.06) also in 
the subjects with 3 MetS components.

In univariate linear analyses, negative associations 
were found between waist circumference and leisure-time 
physical activity (B=−0.074, 95% CI [−0.147, −0.002], 
p=0.04), total walking (B=−0.032, 95% CI [−0.060, 
−0.003], p=0.02) and total physical activity (B=−0.013, 
95% CI [−0.026, −0.001], p=0.03). Similar associations 
between those domains of physical activity and plasma 
triglycerides level were also observed (p=0.04, p=0.03 
and p=0.02, Table 4). There were no any associations 
between selected domains of physical activity and other 
variables, such as S(D)BP, HOMA-IR, or glucose, HDL 
cholesterol, and plasma 8-iso-PGF2α.

Associations Between Perceived Stress, 
Plasma 8-iso-PGF2α and CVD Risk 
Factors for All Study Subjects
The associations between perceived stress level, plasma 8-iso- 
PGF2α and CVD risk factors from the univariate analyses for 
all study subjects are presented in Table 4. Perceived stress 
was positively associated with waist circumference (B=0.326, 
95% CI [0.105, 0.673], p=0.03), blood pressure (B=0.622, 
95% CI [0.106, 1.138], and B=0.369, 95% CI [0.062, 0.676], 
p=0.01); for systolic and diastolic, respectively, and plasma 
8-iso-PGF2α levels (B=0.127, 95% CI [0.034, 0.220], p=0.01). 
On the other hand, in the analyses taking account of gender 
separately, positive associations of PSS score with waist cir-
cumference (B=0.378, 95% CI [0.078, 0.678], p=0.01), sys-
tolic (B=0.648, 95% CI [0.118, 1.178], p=0.01), and diastolic 
(B=0.431, 95% CI [0.108, 0.754], p=0.009) blood pressure 
were established in men only (data not comprised in the table).

Positive associations were also established between 
plasma 8-iso-PGF2α levels and waist circumference 
(B=0.047, 95% CI [0.010, 0.084], p=0.01), BMI (B=0.128, 
95% CI [0.027, 0.229], p=0.01), systolic (B=0.872, 95% CI 
[0.154, 1.591], p=0.01), and diastolic (B=0.721, 95% CI 
[0.274, 1.168], p=0.001) blood pressure. Furthermore, plasma 
8-iso-PGF2α levels were positively associated with HOMA-IR 
(B=0.468, 95% CI [0.134, 0.801], p=0.01), plasma fibrinogen 
(B=0.725, 95% CI [0.200, 1.250], p=0.006) and CRP levels 
(B=0.242, 95% CI [0.035, 0.448], p=0.04).

Systolic blood pressure was positively associated with age 
(B=0.687, 95% CI [0.339, 1.036], p=0.001), BMI (B=1.341, 
95% CI [0.832, 1.849], p<0.0001), waist circumference 
(B=0.549, 95% CI [0.371, 0.729], p<0.0001), HOMA-IR 
(B=4.122, 95% CI [2.410, 5.843], p<0.0001), glucose 
(B=3.602, 95% CI [1.375, 5.865], p=0.001), fibrinogen 
(B=3.496, 95% CI [0.820, 6.185], p=0.006), and CRP 
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(B=1.542, 95% CI [0.436, 2.649], p=0.005). Similar correla-
tions were related to diastolic blood pressure and the same 
variables. Other correlations between the variables are pre-
sented in Table 4.

With a view to assessing the inter-gender differences, 
univariate and multivariate linear analyses were pursued sepa-
rately for men and women; their results are presented in 
Table 5. In univariate analysis, plasma 8-iso-PGF2α was posi-
tively associated with PSS score (B=0.122, 95% CI [0.029, 
0.215], p=0.01) in men only. From the variables, whose 
values, when exceeding the reference range (ie, abnormal), 
are the key identification attributes of MetS, waist circumfer-
ence (B=0.056, 95% CI [0.012, 0.101], p=0.01), and systolic 
blood pressure (B=0.030, 95% [0.004, 0.056], p=0.01) were 
positively associated with the plasma 8-iso-PGF2α level, also 
only in men. In multivariate analysis (after adjustment for age 
and current smoking), positive associations of plasma 8-iso- 
PGF2α levels with PSS score (B=0.108, 95% CI [0.008, 
0.209], p=0.03) and systolic blood pressure (B=0.029, 95% 
CI [0.003, 0.057], p=0.02) were established. No associations 
were established in women between plasma 8-iso-PGF2α, PSS 
score and systolic blood pressure, neither in univariate nor in 
multivariate analyses (Table 5).

Odds Ratios for the Prevalence of 
Hypertension
As evidenced in Table 6, separately for men and women, 
crude and adjusted OR (95% CI) regarding the impact of 

perceived stress, 8-iso-PGF2α and the select variables on 
the prevalence of hypertension. The effect of some vari-
ables on the prevalence of hypertension was encountered 
in men only. In the univariate analysis, perceived stress 
(OR=1.135, 95% CI [1.058–1.218], p=0.001), 8-iso- 
PGF2α levels (OR 1.172, 95% CI [1.064–1.290], 
p=0.004), waist circumference (OR=1.900, 95% CI [1.-
054–1.127], p<0.0001), triglycerides (OR=1.298, 95% CI 
[1.031–1.611], p=0.02), and glucose (OR=2.093, 95% CI 
[1.204–3.639], p=0.02) affected the prevalence of hyper-
tension. Likewise, after adjustment for age, current smok-
ing, both perceived stress (OR 1.101, 95% CI 
[1.001–1.202], p=0.03), and plasma 8-iso-PGF2α levels 
(OR 1.223, 95% CI [1.046–1.432], p=0.01) still affected 
the prevalence of hypertension in men. Out of the other 
variables listed in Table 6, the effect of waist circumfer-
ence (OR=1.138, 95% CI [1.064–1.218], p=0.0001) and 
glucose (B=2.696, 95% CI [1.081–6.725], p=0.03) on the 
prevalence of hypertension was also established. None of 
the above-referenced variables had any effect on the 
prevalence of hypertension in women, neither in univari-
ate nor in multivariate analyses (Table 6).

Discussion
To the best of our knowledge, this cross-sectional study is 
the first one to address the prevalence of MetS components 
in a cohort of police officers, focused on assessing their 
association with perceived stress and a marker of systemic 

Table 5 Results of Linear Regression Regarding the Effect of Select Variables on Plasma 8-Iso-PGF2α, as Stratified by Gender

Independent Variable Men Women

B (95% CI), p-value B (95% CI), p-value

Waist circumference 0.056 (0.012, 0.101), 0.01 

0.031 (−0.026, 0.104), 0.23

−0.082 (−0.228, 0.063), 0.25 

0.112 (−0.246, 0.471), 0.43

Triglycerides 0.226 (−0.051, 0.505), 0.10 
–0.173 (−0.535, 0.189), 0.34

2.184 (−0.398, 4.766), 0.09 
3.887 (−1.612, 9.385), 0.12

HDL cholesterol −0.469 (−1.081, 0.863), 0.48 
–0.292 (−2.143, 1.559), 0.75

−0.595 (−4.051, 2.861), 0.72 
–0.206 (−8.418, 8.004), 0.94

Glucose 0.289 (−0.548, 1.126), 0.49 
–0.047 (−0.947, 0.852), 0.92

−1.649 (−4.913, 0.911), 0.19 
–2.721 (−6.864, 1.319), 0.15

SBP 0.030 (0.004, 0.056), 0.01 
0.029 (0.003, 0.057), 0.02

−0.005 (−0.107, 0.096), 0.91 
0.006 (−0.172, 0.185), 0.92

PSS score 0.122 (0.029, 0.215), 0.01 
0.108 (0.008, 0.209), 0.03

0.216 (−0.238, 0.671), 0.31 
0.329 (−0.264, 0.922), 0.19

Notes: Upper line – univariate model; lower line – multivariate model, adjusted for age, and current smoking. In regression models, 8-iso-PGF2α was a dependent variable. 
Abbreviations: B, unstandardized coefficient; CI, confidence interval; SBP, systolic blood pressure; 8-iso-PGF2α, 8-iso-prostaglandin F2α, PSS, perceived stress scale.
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oxidative stress. High prevalence of obesity and hyperten-
sion, as well as positive association between plasma oxi-
dative stress marker levels with blood pressure were 
established. Furthermore, perceived stress was found to 
be associated with plasma 8-iso-PGF2α levels, and conse-
quently both factors were established as instrumental in 
the prevalence of hypertension, even though these associa-
tions were gender-related.

High prevalence of MetS in the study cohort was 
established, which remains in line with the results of 
other research.29,30 Almost all studies on MetS in police 
officers are cross-sectional, and the prevalence of MetS 
ranged from 23.3% to 70.0%.29–33 The discrepancies 
between the above-referenced studies may be attributable 
not only to the age differences within the surveyed 
populations and the adopted criteria of MetS identifica-
tion but also to the actual constellation of the cluster of 
MetS components. The number of MetS components, as 
well as the prevalence of MetS increased with the sub-
jects’ age in our own study, which also happened to be 
the case in the study pursued by Garbarino et al.33 As 
opposed to our own study, only 23.2% of the subjects 
had MetS in the large Chinese study of police officers, 
but 36.2% of that population was under 35 years of age, 
whereas in the Tharkar et al study, the entire population 
was >30 years old.29,32 Interestingly, in another one, 
from South India region, MetS was established in 

70.0% and 48.0% of the subjects, respectively, whilst 
applying IDF and ATP III Asian Indian cut-offs for 
waist circumference.30

Central obesity, higher blood pressure, and triglycer-
ides were most common, whereas the cluster of those 
MetS components was also found dominant in our own 
study. Our results happen to be fully consistent with those 
of other studies on police officers, in which abdominal 
obesity (or overall percentage of overweight and obesity) 
was established in 65.0%–85.0% of the subjects.29,30,33–35 

A large percentage (57.32%) of our population sample had 
blood pressure ≥130/85 mm Hg, whereas hypertension 
was confirmed in 47.64% of the subjects. The published 
data indicated the prevalence of higher blood pressure in 
31.0%–58.5%, and hypertension in 28.0%–51.5% of 
police officers.29,33–35 Higher prevalence of hypertension 
in police officers, as compared to general population 
(51.5% vs 36.2%), was also reported.34

High percentage of the subjects with higher plasma 
triglyceride levels was demonstrated in the study by 
Tharkar et al, whereas in yet another one, focused speci-
fically on police officers, reduced HDL cholesterol levels 
was a most common feature.29,31 It was reported that 
specific clusters of MetS components rather than MetS as 
such were associated with a higher risk of cardiovascular 
events in the Framingham Heart Study.36,37 In our own 
study, clinical variables of atherosclerosis, increased cIMT, 

Table 6 Results of Logistic Regression Regarding the Prevalence of Hypertension, as Stratified by Gender

Independent Variable Men Women

OR (95% CI), p-value OR (95% CI), p-value

Waist circumference 1.900 (1.054–1.127), <0.0001 

1.138 (1.064–1.218), 0.0001

0,976 (0.854–1.114), 0.69 

0.899 (0.625–1.269), 0.47

Triglycerides 1.298 (1.031–1.611), 0.02 

1.007 (0.707–1.435), 0.96

0.863 (0.081–9.254), 0.89 

0.437 (0.009, 20.95), 0.64

HDL cholesterol 1.21 (0.475–3.089), 0.72 

2.835 (0.541–14.872), 0.21

15.551 (0.493–526.46), 0.10* 

70.332 (0.201–24,529.0), 0.11*

Glucose 2.093 (1.204–3.639), 0.02 

2.696 (1.081–6.725), 0.03

1.011 (0.109–9.369), 0.98 

24.866 (0.041–14,723.3), 0.27*

8-iso-PGF2α 1.172 (1.064–1.290), 0.004 

1.223 (1.046–1.432), 0.01

1.085 (0.712–1.653), 0.68 

1.489 (0.697–3.183), 0.25

PSS score 1.135 (1.058–1.218), 0.001 

1.101 (1.001–1.202), 0.03

1.056 (0.744–1.499), 0.72 

11.187 (0.739–1.908), 0.42

Notes: Upper line – univariate model; lower line – multivariate model, adjusted for age, and current smoking. In regression models, hypertension was a dependent variable. 
*The atypical (95% CI) is owed to a small number of women. 
Abbreviations: OR, odds ratio; CI, confidence interval; PSS, perceived stress scale; 8-iso-PGF2α, 8-iso-prostaglandin F2α.
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and coronary plaque were most often found in the subjects 
with ≥3 MetS components (a specific cluster “waist cir-
cumference, blood pressure and triglycerides” was found 
in 69.23% of them). Exposure to a job-specific stress 
among police officers increased the chances for the pre-
valence of MetS and accounted for the prevalence of 
coronary plaque.7

Our study highlighted that perceived stress was asso-
ciated with two MetS components only, ie, excessive waist 
circumference and elevated blood pressure. The results 
may indicate a complex (possibly an additional) mechan-
ism for the development of hypertension in this occupa-
tional group, as the perceived stress was related to waist 
circumference (obesity index), and plasma 8-iso-PGF2α (a 
marker of oxidative stress), and so all three variables 
increased the chance prevalence of hypertension. We did 
not measure the work-related stress, but total perceived 
stress instead. It is widely believed that specific source(s) 
of stress may be less important than overall perceived 
stress level, as well as individual perception of work 
environment may be more dependent on individual per-
sonality traits.8,25

In the present study, the gender-related differences were 
established. Higher levels of perceived stress in women were 
also documented by other investigators, remaining in full 
compliance with the norms proposed by Cohen.38–40 On the 
other hand, higher plasma of 8-iso-PGF2α levels, and the 
associations observed between the variables under study 
were encountered in men only, which may be related to 
a higher cardiovascular risk burden profile in men. Gender- 
related differences in the prevalence of obesity, hypertension 
and MetS were also established in Quebec police officers, as 
well as in the Chinese ones.32,41 Unlike to our own study, 
associations between abdominal obesity with police stress 
were reported in women only in the Hartley study.31 There 
were no associations whatsoever established between the 
study variables in women in the present study. It should 
therefore be duly noted at this juncture that the percentage 
of women was very small, so on no account would this render 
itself to any definitive conclusions to be drawn in this issue.

In our study, out of the non-MetS subjects, over 20% 
were obese, over 50% overweight, and 30% were hyper-
tensive. Obesity is prevalent for years ahead of the actual 
development of other metabolic disorders which jointly 
stand for MetS. A positive association of cumulative and 
chronic psychological stress with a prevalent dietary para-
digm and obesity indices was acknowledged. Besides, 
unhealthy lifestyle (low physical activity and potentially 

detrimental individual eating habits) also contributes to 
increasing the global prevalence rate of hypertension.42,43 

Even though physical inactivity is a detrimental beha-
vioural paradigm strongly associated with obesity and 
MetS, a large proportion of the world’s population remains 
physically inactive.44 Lack of regular physical activity, or 
physical inactivity, accounts for 6%–10% of major non- 
communicable diseases, whereas individual life expec-
tancy may increase in the subjects boasting higher physical 
activity level.45 On the other hand, the meta-analysis of 
prospective cohort studies revealed that while a moderate 
level of work-related physical activity reduced the risk of 
CHD, high physical activity at work did not actually add 
to a potential protective effect.46

In our previous study of police officers, intensity of total 
physical activity was well above the average for adults. 
Furthermore, leisure-time physical activity reduced the 
chances of developing MetS in police officers, and similar 
results were demonstrated recently by Zhang et al.7,32 In the 
present study, intensity of leisure physical activity and total 
walking time variable were negatively associated with waist 
circumference and plasma triglycerides levels. On top of this, 
the lowest levels of physical activity within the two domains 
were found in the subjects with ≥4 MetS components. 
Similar to our own study, shorter total walking time in police 
officers, as compared to general population, was reported in 
the Tharhar et al.29 As established by Shiozaki et al, long- 
term exposure to stressful work and closely related, 
unhealthy lifestyle would account for a greater number of 
clustered CHD risk factors in police officers.47

Consequently, differences in the prevalence of obesity 
and MetS between respective studies of police officers, as 
pursued in different countries, may also be due to the differ-
ences in physical activity levels. Regretfully, only a few 
studies of police officers actually took due note of physical 
activity.7,29,32 Also shift work, and chronic sleep problems 
(disturbance/deprivation) stand for essential causal factors 
promoting prevalence of obesity, hypertension, and MetS in 
police officers.48–50 Shift work is associated with disruption 
of circadian rhythms, increased hormone levels, and over-
activation of the sympathetic nervous system.

Catecholamines and adrenal glucocorticoids, following 
exposure to psychological stress, facilitate glucose avail-
ability and increase the metabolic rate, which in turn 
increases spontaneous mitochondrial production of ROS, 
leading to reduced bioavailability of nitric oxide and 
hypertension.51 In the present study, glucose also contrib-
uted to the prevalence of hypertension, whereas the 
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association of insulin resistance with hypertension had 
previously been highlighted.21 Although large antioxidant 
supplementation trials, as pursued in the populations 
deemed exposed to high cardiovascular risk, exerted no 
mitigating effect on blood pressure, it was nevertheless 
demonstrated that the hypotensive effect of angiotensin- 
converting enzyme (ACE) inhibitors and Ang 1 receptor 
blockers was owed to inhibiting NADPH oxidase and 
decreased ROS production.52,53

Oxidative stress might be a contributing factor, as 
neither genetic, nor behavioural factors, nor indeed psy-
chological stress at large, are fully capable of conclusively 
explaining the actual pathomechanism of hypertension. 
Vasoconstrictive properties of 8-iso-PGF2α might account 
for the association between oxidative stress marker and 
hypertension.54,55 Significantly higher plasma 8-iso-PGF2α 

levels were found in the MetS subjects, as well as an 
association with a number of MetS components was 
reported. Some investigators attested to the increased 
8-iso-PGF2α levels in the MetS subjects, or to associations 
with some of the MetS components only, whereas others 
reported no such associations.16,18,19,56 As opposed to our 
own study design, those studies were focused exclusively 
on investigating plasma or urine total isoprostane levels.

Establishment of positive associations between CRP 
and 8-iso-PGF2α, as well as with other select variables 
under study (waist circumference, blood pressure, 
HOMA-IR) appears to be a significant study finding. 
Inflammation plays a critical role in the development of 
MetS, and, being involved in the progression of athero-
sclerosis at every stage of its development, contributes to 
CVD risk. In the obese subjects, an enhanced production 
of pro-inflammatory cytokines by adipocytes induce liver 
CRP synthesis and have contributed to MetS and the 
development of insulin resistance. On the other hand, 
ROS stimulate a pro-inflammatory signalling pathway, 
linking oxidative stress with inflammatory state and also 
in insulin resistance and MetS.18,21,57 In a stressful situa-
tion, both an ingestion of calories-rich foods, and anabolic- 
catabolic imbalance (high cortisol, insulin, low levels of 
the opposite hormones), may lead to oxidative stress, and 
systemic inflammation associated with MetS.

Clinical studies regarding the association between of 
8-iso-PGF2α levels and blood pressure or hypertension are 
scarce.58,59 Higher plasma 8-iso-PGF2α levels in the 
patients with resistant hypertension, as compared to well- 
controlled hypertensive patients, were reported by de 
Faria et al.17 The opposite results were yielded by the 

urine isoprostane studies. A positive association was estab-
lished in the study of Horbal et al, whereas Melton et al, 
whilst measuring urine four F2-isoprostanes, established 
no prospective associations, neither for systolic nor diasto-
lic blood pressure.59,60 Oxidative stress may constitute 
a unifying link between psychological stress and hyperten-
sion, especially in the police officers, although this suppo-
sition still calls for further research to make it fully 
credible. It has also been proposed that oxidative stress 
amplifies blood pressure elevation in the presence of other 
prohypertensive factors whose clustering is encountered in 
the MetS subjects.61

Exposure to a job-specific stress among police officers is 
associated with a higher prevalence of hypertension, which 
increases the risk of developing atherosclerosis. Our results 
may indicate a complex mechanism which underlays the 
development of hypertension, inclusive of the impact of 
perceived stress, and metabolic factors such as obesity and 
oxidative stress. By undertaking early medical check-ups 
aimed at general prevention, entailing regular measurement 
of blood pressure, ultrasound cIMT, or CTCA assessment, it 
might be feasible to identify the subjects particularly 
exposed to higher psychological stress in their occupations, 
who happen to be in need of more target-oriented therapeutic 
management, aimed specifically at reducing overall risk of 
atherosclerosis-related complications and mortality.

Limitations
Several likely limitations of the present study need to be 
acknowledged, though. The Authors were unable to make 
use of randomization, and consequently the entire study 
protocol was based on the subjects’ voluntary participa-
tion. Authors had no say whatsoever as to who would 
ultimately enrol into the study, which ultimately 
accounted for the selection bias. Also, a large percentage 
of the subjects with MetS does not reflect its prevalence 
in the country’s overall police population, as we esti-
mated its prevalence in the group of individuals who 
had actually volunteered for the study protocol. The 
study was carried out on a relatively small population 
sample, so our results are still subject to prospective 
corroboration by the studies pursued on a larger popula-
tion. Besides, the study subjects differed in their CVD 
risk factors and medication intake which might also affect 
the outcomes. Notably, we were unable to evaluate any 
specific sources of stress in the actual police work, for 
reasons beyond our control (ie, classified data). As the 
Authors had no access to the information regarding the 
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operational specifics of police work, they were unable to 
make any inferences about any other factors that may 
potentially have influenced the select variables under 
study, nor indeed draw any conclusions as to the nature 
of their interrelationships within the study cohort. The 
Authors addressed a single marker of oxidative stress 
only, without pursuing assessment of antioxidative 
enzymes, or other substance which would provide infor-
mation about the redox homeostasis in vivo. Finally, as 
the present study is of a cross-sectional design, the actual 
causal relationships do not really lend themselves to 
accurate inferences, anyway.

Conclusions
The present study is the first one to highlight the associa-
tion between the perceived and oxidative stress with MetS 
components in police officers. Both the perceived and 
oxidative stress were found instrumental in promoting 
hypertension in a cohort of police officers under study, 
whereas all study outcomes were conclusively gender- 
related.
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