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ABSTRACT

AIMS: Hypertension is one of the main risk factors for cardiovascular diseases. Military personnel
may be at higher risk for hypertension due to exposure to job stress, irregular work hours, and
different physical activity patterns. This study aimed to investigate the prevalence of hypertension
and its associated personal, occupational, and metabolic factors among police personnel in Tehran.

MATERIALS AND METHODS: In this descriptive cross-sectional study, data recorded in the FARAJA
health system from police personnel in Tehran who underwent blood pressure measurement
in 2022 were analyzed. Blood pressure was classified based on the 2017 ACC/AHA guidelines,
and laboratory data were extracted from the police Health system. Personnel were categorized
according to their occupational unit. Both univariate and multivariate ordinal logistic regression
were used to assess associations between variables and blood pressure levels. Statistical analysis
was conducted using STATA version 17, with significance set at p<0.05.

FINDINGS: Among 4,781 police personnel, the overall prevalence of hypertension was 59.5%. Most
participants were male (97.8%), with a mean age of 36.2+7.3 years. Higher BM], elevated fasting
blood sugar, low HDL cholesterol, and male sex were significantly associated with higher blood
pressure levels. Occupational unit was also an independent predictor: staff in operational and
relief units had lower hypertension risk compared to those in the patrol unit, while administrative
personnel were at greater risk even after adjusting for other variables.

CONCLUSION: The type of occupational unit, independent of clinical indicators, plays a significant
role in the development of hypertension. Differences in physical activity levels, job-related stress,
and lifestyle patterns across units may inform the design of targeted preventive interventions,
particularly for administrative personnel.
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INTRODUCTION

Hypertension is one of the most important causes
of cardiovascular disease and premature death
worldwide [1, 2]. Approximately one-third of
the world’s population has hypertension, and its
prevalence in Iran is estimated to be about 25%
[3, 4]. While the prevalence of hypertension is
increasing worldwide, its growth rate in Iran has
been reported to be significantly higher [5, 6].
Due to its asymptomatic nature in the early stages
and serious complications in the advanced stages,
hypertension is often known as the “silent killer”.
More than half of the people with this disease
worldwide are unaware of their condition [7, 8].
In addition to health consequences, hypertension
places a significant economic burden on
individuals and society [9]. The most effective and
least expensive strategy to combat this disease is
prevention and, subsequently, early treatment,
which requires timely diagnosis and identification
of predisposing risk factors. Various risk factors,
including obesity and alcohol consumption,
have been extensively studied in relation to
hypertension [10]. Lifestyle modifications, such as
sodium reduction and weight control, also play an
important role in regulating blood pressure, and a
range of pharmacological treatments are available
to achieve therapeutic goals [11-13].

Several studies have investigated the
prevalence and risk factors of hypertension in the
general population, the elderly, and individuals
with underlying diseases. In recent years,
attention has also been paid to the status of blood
pressure in military communities, especially
police and armed forces [14]. For example, a
study in the United States showed that only 25%
of military personnel had normal blood pressure
and 63% had elevated blood pressure [15]. In a
study in India, police personnel were examined,
and about 80% of these individuals were in the
pre-hypertensive stage, and body mass index
and dyslipidemia were known to be effective
factors in this regard [16]. Studies in Nigeria and
Finland have also confirmed the role of obesity,
gender, and oxidative stress in the development of
hypertension in military personnel [17, 18]. The
occupational nature of the military increases the
risk of developing hypertension, highlighting the
need for early detection in this population [19, 20].

However, in Iran, few studies have specifically
investigated the status of hypertension in police
forces, and there is insufficient information about
thedifferencesin prevalence and factors associated
with hypertension among different organizational
units of the police (such as operations, traffic,
administrative, etc.). This research gap requires
careful scientific and statistical attention,

especially given the significant differences in
duties and lifestyles of different units.

Therefore, this study aimed to investigate
the prevalence of hypertension and identify
demographic, occupational, and metabolic factors
affecting it among Tehran police personnel. The
differences in blood pressure levels between
different service units were also examined in
order to design more targeted health-oriented
interventions for each group, which ultimately
led to improved organizational health policies,
reduced medical costs, and increased job
satisfaction among this group of employees.

MATERIALS & METHODS

Study Design. This descriptive cross-sectional

study aimed to investigate the prevalence of

hypertension among Iranian police personnel
and identify demographic and clinical variables
associated with it. Data on demographic and
clinical information of all individuals who

underwent blood pressure measurement in 2022

were extracted from the police registration system.
Data Collection. Blood pressure levels were

categorized according to the 2017 ACC/AHA

Blood Pressure Guidelines. According to these

guidelines:

e Normal blood pressure: systolic blood
pressure (SBP) <120 mmHg and diastolic
blood pressure (DBP) <80 mmHg

e Elevated blood pressure: SBP between 129-
120 mmHg and DBP <80 mmHg

e Stage 1 hypertension: SBP between 139-130
mmHg and DBP between 89-80 mmHg

e Stage 2 hypertension: SBP 2140 mmHg or
DBP 290 mmHg [21]

Organizational characteristics.

e Years of service: Grouped by 10-year periods

e Military rank: Includes administrative staff,
non-commissioned officers, petty officers,
senior officers, and brigadier generals

e Service unit:

- Headquarters: Includes administrative staff
of social, health, ICT, and other headquarters
support units

- Traffic: Includes traffic police and road
police staff

- Operations: Includes staff of counter-
narcotics, public security, intelligence,
intelligence police, and preventive police

- Relief unit: Includes the operational staff of
the relief unit

Laboratory values. Laboratory data were
extracted from the Behdad system, and the values
closest to the time of blood pressure recording
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were included in the analyses. The laboratory
parameters studied included: Hemoglobin (Hb):
normal value: 14-18 g/dL (men) and 12-18 g/
dL (women), a value below the normal range was
classified as anemia, and a value above the normal
range was classified as polycythemia.

White blood cell count (WBC): 4.5-11 million
per microliter; platelet count: 150,000-400,000
per microliter [23, 22]; Fasting blood glucose
(FBG): normal: less than 100 mg/dL, prediabetes:
100-125 mg/dL, diabetes: more than 126 mg/
dL [24]; Triglycerides, HDL and LDL: classified
according to the standards of Lee et al [25]; Uric
acid: normal value: less than 7 mg/dL (men) and
less than 6 mg/dL (women) [22]; Glomerular
filtration rate (GFR): calculated according to the
Cockcroft-Gault formula and classified according
to standard ranges [26].

Ethical Permissions: The data collection
process was conducted in accordance with the
principles of the Declaration of Helsinki. To
maintain confidentiality, unique identification
codes were assigned to participants. Given the
retrospective nature of the study and the use of
registered data without any clinical intervention,
obtaining written informed consent from
participants was not considered necessary. This
study was approved by the Ethics Committee
of Shahid Beheshti University of Medical
Sciences and Ethics Code: IR.SBMU.TEB.POLICE.
REC.1403.0060.

Statistical Analysis: Statistical analyses were
performed using STATA version 17. Qualitative
variables were presented using frequency and
percentage, and quantitative variables were
presented as mean * standard deviation. Ordinal
logistic regression analysis was used to examine
the association between variables and different
levels of blood pressure (normal, elevated,
stage 1, and stage 2). First, univariate analysis
was performed to initially examine factors, and
then significant variables were entered into the
multiple model. The statistical significance level in
all tests was considered less than 0.05.

FINDINGS

Data on 4781 police officers were analyzed.
Table 1 presents the demographic characteristics
of the participants. The mean age of the study
population was 36.23 + 7.35 years. Participants
were divided into three age groups: young (>45
years), middle-aged (45-64 years), and elderly
(65 years and older. The majority of participants
(63%) were in the young age group. The prevalence
of hypertension in this group was reported to
be 59.38%, which was similar to the middle-
aged group (59.78%). The gender composition
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of the study population was predominantly
male (97.82%). The prevalence of hypertension
was significantly higher in men than in women
(59.78% vs. 48%, p=0.003). In addition, 94.72%
of the participants were married, but there was
no significant difference in the prevalence of
hypertension between married and unmarried
individuals. The participants were categorized
into six groups based on body mass index. 54.65%
were overweight. 32.79% had a normal body mass
index. 12.4% were classified as obese. Analysis
of the prevalence of high blood pressure showed
that hypertension increased with increasing body
mass index. In individuals with a normal body
mass index, the prevalence of hypertension was
50.5%. In individuals with overweight, this value
increased to 62.9%. In obese individuals, this
rate was reported to be 68.29%. A more detailed
analysis of the obesity groups showed that
67.5% of individuals with a BMI between 30 and
34.9 had hypertension, while the prevalence of
hypertension in individuals with a BMI equal to or
greater than 35 exceeded 75% (p<0.001).

The examination of years of service showed
that the highest percentage of participants
(48.84%) was in their second decade of service.
This was followed by 26.29% in their third decade
of service and 23.48% in their first decade of
service. The prevalence of hypertension among
the participants was recorded as follows: 57.88%
in employees with less than 10 years of service,
60.3% in employees with 10 to 19 years of service,
59.18% in employees with 20 to 29 years of
service 83% in employees with 30 years or more
of service. Service history Statistical analysis
showed that there was a significant relationship
between years of service and the prevalence of
hypertension (p=0.036).

Among traffic police officers (n=118), 566
(50.62%) had stage 1 hypertension and 109
(9.74%) had stage 2 hypertension. Overall,
60.37% of this group had hypertension, while
13.86% had elevated blood pressure. Only 288
(25.76%) had normal blood pressure. Among
operational staff (n=971), 337 (34.71%) had
normal blood pressure, while 126 (12.98%) had
elevated blood pressure. Approximately 52%
of this group had hypertension, including 398
with stage 1 hypertension and 110 with stage 2
hypertension. Among 1,355 emergency personnel,
the prevalence of hypertension was reported to be
57.34%. About 35% of this group had normal blood
pressure, while about 8% (108) had elevated blood
pressure. Stage 1 hypertension was observed in
559 (41.25%) and stage 2 hypertension in 218
(16.09%). The largest group of employees in
this study belonged to the administrative unit,
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where the prevalence of high blood pressure was this group had elevated blood pressure. More
reported to be 66.26% (p<0.001). About 10% of details are provided in Table 2.

Table 1) Demographic characteristics of the study population

Total Normal Increased Stage 1 Stage 2

Demographic characteristics (n=4781) (n=1408) (n=527) (n=2236) (n=610) p
(Meﬁi sD) 36.23+7.35 36.28+7.3 35.57 £7.23 36.09 £7.23 37.18+7.28 0.001
Young (<45 years) 3016 (%63) 879 (%29.14) 346 (%11.47) 1445 (%47.91) 346 (%11.47)
Middle-aged (45-64 years) 1763 (%36) 528 (%29.95) 181 (%10.27) 790 (%44.8) 264 (%14.97)
Elderly (265 years) 2 (%0.0004) 1 (%50) 0 1 (%50) 0
Gender 0.003
Male 4677 (%9.8) 1361 (%29.10) 520 (11.12%) 2194 (46.91%) 602 (12.87%)
Female 104 (2%) 47 (45.19%) 7 (6.37%) 42 (40.38%) 8(69.7%)
Marital status 0.058
Single 252 (5%) 63 (25%) 37 (14.68%) 127 (50.40%) 25(9.93%)
Married 4529 (94.7%)  1345(29.70%) 490 (10.82%) 2109 (46.57%) 585 (12.92%)
BMI <0.001
Underweight (>18.5) 7 (0.15%) 2 (28.57%) 2 (28.57%) 3 (42.68%) 0
Normal (18.5 - 24.9) 1568 (32.8%) 594 (38.88%) 182 (11.61%) 662 (42.22%) 130 (8.29%)
Overweight (29.9 - 25) 2613 (54.65%) 682 (26.10%) 285(10.91%) 1301 (49.79%) 345 (13.20%)
Stage 1 obesity (34.9 - 30) 613 (10.73%) 115 (22.42%) 54 (10.53%) 231 (45.03%) 113 (22.03%)
Stage 2 obesity (9.39 - 35) 68 (1.42%) 13 (19.12%) 3 (4.41%) 34 (50%) 18 (26.47%)
Stage 3 obesity (<40) 12 (0.25%) 2 (16.67%) 1(8.33%) 5(41.67%) 4 (33.33%)
Years of service 0.036
0-9 years 1123 (23%) 339 (30.19%) 137 (11.93%) 530 (47.20%) 120 (10.69%)
10-19 years 2383 (49%) 676 (28.37%) 270 (11.33%) 1129 (47.38%) 308 (12.92%)
20-29 years 1257 (26%) 391 (31.11%) 122 (9.71%) 564 (44.87%) 180 (14.32%)
More than 29 years 18 (0.3%) 2 (11.11%) 1 (5.65%) 13 (72.22%) 2 (11.11%)

Table 2) Service units of the studied population

Service unit Total Normal Increased Stage 1 Stage 2 .
(n=4781) (n=1408) (n=527) (n=2236) (n=610)
Administrative Unit 1337 (27.96%) 313 (23.41%) 138 (10.32%) 713 (53.33%) 173 (12.94%) <0.001

Headquarters 34 17 (50.00%) 2 (5.88%) 14 (41.18%) 1(2.94%)
Social Affairs 29 6 (20.69%) 5(17.24%) 18 (62.07%) 0(0.00 %)
Health 32 7 (21.88%) 2 (6.25%) 18 (56.25%) 5(15.63%)
Human Resources 29 6 (20.69%) 1(3.45%) 20 (68.97%) 2 (6.90%)
Engineering 17 8 (47.06%) 0(0.00%) 8 (47.06%) 1(5.88%)
Amad 57 21 (36.84%) 8 (14.04%) 22 (38.60%) 6 (10.53%)

Specialized Police Headquarters 826 126 (15.25%) 75 (9.08%) 494 (59.81%) 131 (15.86%)
Credential 42 16 (38.10%) 9 (21.43%) 13 (30.95%) 4(9.52%)
Financial 6 3(50.00%) 1 (16.67%) 1(16.67%) 1(16.67%)
Inspection 48 19 (39.58%) 6 (12.50%) 17 (35.42%) 6 (12.50%)
Deputy Operations 51 21 (41.18%) 5(9.80%) 19 (37.25%) 6 (11.76%)
Planning and Programming 9 2(22.22%) 1(11.11%) 6 (66.67%) 0(0.00%)
Information Technology 59 21 (35.59%) 10 (16.95%) 25 (42.37%) 3 (5.08%)
Command Office 5 1(20.00%) 1 (20.00%) 3 (60.00%) 0 (0.00%)
Research Office 3 3(100.00%) 0 (0.00%) 0(0.00%) 0 (0.00%)
FATA 47 20 (42.55%) 8(17.02%) 16 (34.04%) 3 (6.38%)
Headquarters 30 10 (33.33%) 4(13.33%) 13 (43.33%) 3(10.00%)
Training 2 2(100.00%) 0(0.00%) 0(0.00%) 0(0.00%)
Selection 11 4 (36.36%) 0(0.00%) 6 (54.55%) 1(9.09%)

Traffic Police 1118 (23.38%) 288 (25.76%) 155 (13.86%) 566 (50.63%) 109 (9.75%)

Traffic 1113 287 (25.79%) 154 (13.84%) 563 (50.58%) 109 (9.79%)
Traffic Police 5 1(20.00%) 1(20.00%) 3(60.00%) 0(0.00%)

Operational 971 (20.3%) 337 (34.71%) 126 (12.98%) 398 (40.99%) 110 (11.33%)
Security 407 158 (38.82%) 63 (15.48%) 132 (32.43%) 54 (13.27%)

Drugs 112 30 (26.79%) 24 (21.43%) 45 (40.18%) 13 (11.61%)
Awareness and Preventive Police 434 143 (32.95%) 36 (8.29%) 215 (49.54%) 40 (9.22%)
Information 17 6 (35.29%) 3(17.65%) 5(29.41%) 3(17.65%)
Passport 1 0 (0.00%) 0(0.00%) 1(100.00%) 0(0.00%)

Relief Unit 1355(28.34%) 470 (34.69%) 108 (7.97%) 559 (41.25%) 218 (16.09%)
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Based on organizational rank, individuals
were categorized into administrative staff, non-
commissioned officers, petty officers, senior
officers, and brigadier generals. In this study, 132
administrative staff were examined, of whom
54.54% had hypertension. Among the 1,499
non-commissioned officers, 923 (61.57%) had
hypertension. Specifically, 747 (49.83%) had
stage 1 hypertension, while 74.11% had stage 2
hypertension. The largest number of individuals

Falahnezhad Mojarad et al.

was in the noncommissioned officer group,
which included 2,231 participants. In this group,
1,022 (45.81%) had stage 1 hypertension. 287
(12.86%) had stage 2 hypertension. 226 (10.13%)
had elevated blood pressure. Also, a survey of
senior officers showed that 59% of them had
hypertension, while approximately 45% had stage
1 hypertension. More detailed information about
each military rank is provided in Table 3.

Table 3) Military ranks of the studied population

by Total ni)rmal Incn:eased SEage 1 Stfge 2 p
(n=4781) (n=1408) (n=527) (n=2236) (n=610)
Administrative Officer 132 (2 %) 45 (34.09 %) 15 (11.36 %) 59 (44.70 %) 13 (9.85 %) 0.04
Noncommissioned Officer 1499 (31.30 %) 402 (26.82 %) 174 (11.61 %) 747 (49.83 %) 176 (11.74 %)
Sergeant 701 201 (28.67 %) 85 (12.13 %) 338 (48.22 %) 77 (10.98 %)
Second Sergeant 334 78 (23.35 %) 33 (9.88 %) 182 (54.49 %) 41 (12.28 %)
First Sergeant 464 123 (26.51 %) 56 (12.07 %) 227 (48.92 %) 58 (12.50 %)
Commissioned Officer 2231 (46.60 %) 696 (31.20 %) 226 (10.13 %) 1022 (45.81%) 287 (12.86 %)
Third Lieutenant 344 114 (33.14 %) 38 (11.05 %) 156 (45.35 %) 36 (10.47 %)
Second Lieutenant 488 139 (28.48 %) 56 (11.48 %) 220 (45.08 %) 73 (14.96 %)
First Lieutenant 726 225 (30.99 %) 72 (9.92 %) 336 (46.28 %) 93 (12.81 %)
Captain 673 218 (32.39 %) 60 (8.92 %) 310 (46.06 %) 85 (12.63 %)
Senior Officer 916 (19.15%) 263 (28.71 %) 112 (12.23 %) 407 (4443 %) 134 (14.63 %)
Major 331 91 (27.49 %) 41 (12.39 %) 161 (48.64 %) 38 (11.48 %)
Lieutenant Colonel 338 95 (28.11 %) 48 (14.20 %) 136 (40.24 %) 59 (17.46 %)
Colonel 247 77 (31.17 %) 23 (9.31 %) 110 (44.53 %) 37 (14.98 %)
Brigadier General 3(0.06 %) 2 (66.67 %) 0(0.00 %) 1(33.33 %) 0(0.00 %)
Brigadier General 3(0.06 %) 2 (66.67 %) 0(0.00 %) 1(33.33%) 0 (0.00 %)

Table 4 presents the laboratory values of the
participants. The mean hemoglobin level among
the participants was reported to be 15.49+1.48
g/dl In total, 317 subjects (63.6%) were anemic,
while 161 subjects (36.3%) had polycythemia. The
remaining 90% had normal hemoglobin levels. In
this group, approximately 60% had hypertension,
while the prevalence of hypertension among
anemic and polycythemic subjects was 56.15%
and 57.76%, respectively (p= 0.32). Regarding
platelet counts, the majority of subjects (95.39%)
had normal platelet counts, with a prevalence
of hypertension of approximately 57% in this
subgroup (p = 0.117). In terms of fasting blood
sugar, 3448 people (72.74%) had normal levels.
Among them, 380 people (11.02%) had elevated
blood pressure. 1626 people (47.16%) had stage
1 hypertension. 397 people (11.51%) had stage 2
hypertension. 1130 people were in the borderline
group. In this group, 122 people (10.8%) had
elevated blood pressure. 511 people (45.22%)
had stage 1 hypertension. 177 people (15.66%)
had stage 2 hypertension. Also, 203 people were
classified as diabetic based on fasting blood sugar
levels. In this group, 25 people (12.32%) had
elevated blood pressure. 99 people (48.77%)
had stage 1 hypertension. 36 (17.73%) had

stage 2 hypertension. Overall, the prevalence of
hypertension among individuals with normal,
borderline, and diabetic fasting blood sugar
levels was reported to be 58.67%, 60.88%, and
66.5%, respectively, which was statistically
significant (p<0.001). Among individuals with
normal LDL levels, 58.37% had hypertension,
while among individuals with abnormal LDL
levels, this rate was about 61.3% (p=0.213).
Also, 2703 individuals (56.53%) were within
the normal range for triglycerides (TG), of which
11.2% had elevated blood pressure. 57.26%
had hypertension. In individuals with elevated
triglyceride levels, these values were reported to
be 11% and 62.46%, respectively (p<0.001). A
total of 4,319 (90.33%) had a glomerular filtration
rate (GFR) greater than 90 mL/min/1.73m?, of
which 481 (11.14%) had elevated blood pressure.
2,038 (47.19%) had stage 1 hypertension. 561
(12.99%) had stage 2 hypertension. Also, 444
had a GFR between 60 and 89 mL/min/1.73m?,
of which 10.14% had elevated blood pressure.
15.53% had hypertension (p=0.06). Of the 4,781,
only 27 reported a family history of cardiovascular
disease (p=0.04). Twelve individuals reported
a family history of kidney disease, and only four
had a family history of myocardial infarction
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(heart attack). The number of individuals with 1 hypertension, and stage 2 hypertension was
a family history of hypertension varied. In total, 11.22%, 41.64%, and 18.28%, respectively. In
1,105 individuals reported that at least one family contrast, in individuals with no family history of
member had hypertension. In these individuals, hypertension, these values were 10.9%, 48.43%,
the prevalence of elevated blood pressure, stage and 11.31%, respectively (p<0.001; Table 5).

Table 4) Laboratory parameters of the study population

IADOraTory paTAmeres Total n(_)rmal Incx;eased SEage 1 Sta_\ge 2 B
(n=4781) (n=1408) (n=527) (n=2236) (n=610)
Hemoglobin (Hb) 0.32
Anemia 317 (6.63 %) 101 (31.86 %) 38(11.99 %) 150 (47.32 %) 28 (8.83 %)
Normal 4298 (89.90 %) 1254 (29.18%) 473 (11.01%) 2019 (46.98%) 552 (12.84 %)
Polycythemia 161 (3.37 %) 45 (27.95 %) 23 (14.29 %) 72 (44.72 %) 21 (13.04 %)
Platelets (Plt) 0.117
Thrombocytopenia 201 (4.20 %) 66 (32.84 %) 27 (13.43 %) 86 (42.79 %) 22 (10.95 %)
Thrombocytosis 19 (0.40 %) 3(15.79 %) 1(5.26 %) 9 (47.37 %) 6 (31.58 %)
White Blood Cells (WBC) 0.304
Leukopenia 229 (4.79 %) 75 (32.75 %) 24 (10.48 %) 101 (44.10 %) 29 (12.66 %)
Leukocytosis 69 (1.44 %) 12 (17.39 %) 9 (13.04 %) 35(50.72 %) 13 (18.84 %)
Fasting Blood Glucose (FBG) <0.001
Borderline 1130 (23.64 %) 320 (28.32 %) 122 (10.80 %) 511 (45.22 %) 177 (15.66 %)
Diabetic 203 (4.25 %) 43(21.18 %) 25(12.32 %) 99 (48.77 %) 36 (17.73 %)
LDL cholesterol 0.213
<100 2448 (51.20 %) 743 (30.35 %) 282 (11.52%) 1118 (45.67 %) 311 (12.70 %)
100-129 1687 (35.29 %) 484 (28.69 %) 163 (9.66 %) 833 (49.38 %) 212 (12.57 %)
130-159 494 (10.33 %) 139 (28.14 %) 67 (13.56 %) 223 (45.14 %) 71 (14.37 %)
160-189 102 (2.13 %) 28 (27.45 %) 12 (11.76 %) 50 (49.02 %) 13 (12.75 %)
2200 50 (1 %) 18 (36.00 %) 3(6.00 %) 20 (40.00 %) 9 (18.00 %)
HDL cholesterol 0.031
<40 1915 (40 %) 537 (28.04 %) 196 (10.23 %) 905 (47.26 %) 277 (14.46 %)
40-59 2523 (52.77 %) 761 (30.16 %)  285(11.30%) 1181 (46.81%) 296 (11.73 %)
260 343 (7.17 %) 110 (32.07 %) 46 (13.41 %) 150 (43.73 %) 37 (10.79 %)
Triglycerides (TG) <0.001
<150 2703 (56.54 %) 857 (31.71 %) 298 (11.02%) 1250 (46.24%) 298 (11.02 %)
150-499 2019 (42.23 %) 534 (26.45 %) 221 (10.95 %) 961 (47.60 %) 303 (15.01 %)
500-886 51 (1 %) 14 (27.45 %) 7 (13.73 %) 23 (45.10 %) 7 (13.73 %)
>886 8(0.17 %) 3(37.50 %) 1(12.50 %) 2 (25.00 %) 2 (25.00 %)
Uric acid 0.632
Normal £YaA (A3a %) Wwor (YA %) vy (1) %) yoa (5,94 %) ooy (v.Ar %)
Increased 483 (10 %) 154 (31.88 %) 54 (11.18 %) 217 (44.93 %) 58 (12.01 %)
Glomerular Filtration Rate (GFR) 0.061
>90 4319 (90.34 %)  1239(28.69 %) 481 (11.14%) 2038(47.19%) 561 (12.99 %)
60-89 444 (9.29 %) 163 (36.71 %) 45 (10.14 %) 192 (43.24 %) 44 (9.91 %)
59-30 8(0.17 %) 3(37.50 %) 1(12.50 %) 3(37.50 %) 1(12.50 %)
30> 1 (0.02 %) 1(100.00 %) 0(0.00 %) 0(0.00 %) 0(0.00 %)

Table 5) Family history of diseases in the study population

Family Ristorylof diseases Total n(_)rmal Incieased St_age 1 St_age 2 p
(n=4781) (n=1408) (n=527) (n=2236) (n=610)
Cardiovascular disease 0.044
Negative 4754 (99.4%) 1404 (29.53%) 524 (11.02%) 2224 (46.78%) 602 (12.66%)
Positive 27 (0.6%) 4 (14.81%) 3(11.11%) 12 (44.44%) 8(29.63%)
Kidney disease 0.594
Negative 4769 (99.7%) 1405 (29.46%) 527 (11.05%) 2229 (46.74%) 608 (12.75%)
Positive 12 (0.3%) 3 (25%) 0 7 (58.33%) 2 (16.67%)
Stroke 0.645
Negative 4777 (99.9%) 1407 (29.45%) 527 (11.03%) 2233 (46.74%) 610 (12.77%)
Positive 4(0.1%) 1(25%) 0 3(75%) 0
High blood pressure <0.001

Negative 3403 (71.10%) 999 (29.36%) 371 (10.90%) 1648 (48.43%) 385 (11.31%)
Positive 1105 (23.10%) 319 (28.87%) 124 (11.22%) 460 (41.63%) 202 (18.28%)
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Univariateregression analysis. Inunivariate
ordinal logistic regression analysis, several
variables were assessed separately with different
levels of blood pressure. The results showed
that the service unit was significantly associated
with blood pressure (p<0.001). Compared with
road workers, presence in operational units was
associated with a significantly reduced chance
of developing hypertension (p<0.001; 95% CI:
0.65-0.90; OR=0.76); while presence in units
such as administrative units was associated with
an increased chance of developing hypertension
(p=0.009; 95% CI: 1.05-1.41; OR=1.22). Gender
was also significantly associated; Women were
less likely to have higher levels of hypertension
than men (p=0.001; 95% CI: 0.36-0.77; OR=0.53).
Body mass index was also a relevant factor, and
with increasing BMI, the chances of people being
in higher levels of hypertension also increased
(p<0.001; 95% CI: 1.08-1.12; OR=1.10). Fasting
blood sugar and triglycerides were also positively
and significantly associated with high blood
pressure. Similarly, HDL levels were inversely
associated with blood pressure, and higher HDL
levels were associated with a reduced chance of
developing hypertension. In contrast, variables
such as age, military rank, marital status,
creatinine, LDL, and uric acid were not statistically
significantly associated with blood pressure levels
(Table 6).

Table 6) Univariate Regression Analysis

Falahnezhad Mojarad et al.

than non-operational employees (p<0.001; 95%
Cl: 0.63-0.88; OR=0.74); in contrast, being in
certain units such as administrative employees
was associated with an increased likelihood
of hypertension (p=0.002; 95% CI: 1.09-1.47;
OR=1.27). Female gender was identified as a
protective factor, such that women were less likely
to have higher levels of blood pressure than men
(p=0.025; 95% CI: 0.44-0.94; OR=0.64). Body
mass index was one of the strongest predictors of
hypertension in this study; As BMI increased, the
probability of being in the higher blood pressure
categories increased by an average of about 11%
(p<0.001; 95% CI: 1.08-1.12; OR=1.10). Fasting
blood sugar levels were also independently
associated with blood pressure; each unit increase
in fasting blood sugar was associated with a slight
but significant increase in the risk of hypertension
(p=0.004; 95% CI: 1.00-1.005; OR=1.003). Also,
higher HDL levels appeared as a weak protective
factor against hypertension (p=0.049; 95% CI:
0.992-0.999; OR=0.996). In the final model,
triglyceride levels were removed due to the lack
of significant association in multivariate analysis
(Table 7). The results of the multiple regression
model are also shown in the Forest Plot diagram.
This graph shows the adjusted odds ratio (OR)
and 95% confidence interval for each variable
compared to the reference group (passenger unit)
(Figure 1).

Table 7) Multiple Regression Analysis

. 0dds Ratio Variabl 0dds Ratio C195% ol
Variable (OR) p-value ariable (OR) 0 p-valu
Service Unit Relief Unit 0.86 0.047 Relief Unit 0.84 0.73-0.98 0.036
(CO‘EPEFG with Operational 0.77 0.001 Operations Unit 0.74 0.63 - 0.87 <0.001
ahor) Administrative Unit 122 0.009 J—
ministrative
- issi . 1.26 1.08-1.47 0.002
Non commlssmned 128 0147 Unit
Milit K officer
ilitary ran R
(compa};ed to Commissioned officer 1.15 0.390 Gender Female 0.64 0.44-0.94 0.025
office worker) Senior officer 1.20 0.283 BMI 1.10 1.08-1.12 <0.001
Captain 0.29 0.311 FBS 1.003 1.001 - 1.005 0.004
Age 1.005 0173 HDL 0.996 0.992 - 0.999 0.049
Gender Female 0.53 0.001
Married 1.01 0.893 L . .
Forest Plot - Multivariate Ordered Logistic Regressin
BMI 1.11 <0.001 :
Patrol Unit (Ref)
FBS 1.0045 <0.001
Creatinine 0.92 0.588 Relief Unit
LDL 1.00 0.896 Operational Unit
HDL 0.995 0.013 . . .
Administrative Unit
TG 1.001 0.0002
Uric Acid 0.995 0.168 Female Sex

Multiple regression analysis. In multiple
ordinal logistic regression analyses, six variables
were independently significantly associated with
different levels of blood pressure. The results
showed that employees of operational units were
less likely to have higher levels of blood pressure

BMI (per unit T)

FBS (mg/dL 1)

HDL (mg/dL T) 1

0.4 0.6 0.8 1.0 1.2 1.4
Adjusted Odds Ratio (OR)

Figure 1) Forest Plot diagram for the results of the
multiple ordinal regression model
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DISCUSSION
According to this study, less than one-third of the
subjects had normal blood pressure. About 11%
had elevated blood pressure, and the remaining
subjects (59.52%) had hypertension. High blood
pressure among military personnel is influenced
by several factors, some of which are amenable
to intervention. In the multiple regression model,
body mass index was identified as the strongest
predictor of higher blood pressure levels; with
increasing BMI, the chance of developing high
blood pressure increased significantly. This
finding highlights the key role of weight and
obesity control in military health promotion
programs. Fasting blood glucose was also
independently associated with increased blood
pressure risk, although with a smaller effect.
The prevalence of HTN among subjects with
borderline and diabetic blood sugar was 60.9%
and 66.5%, respectively, indicating the significant
role of glucose disorders in the occurrence of
high blood pressure. Higher HDL levels were
also identified as a weak protective factor. These
results suggest that metabolic factors should be
considered in cardiovascular health screening and
monitoring among military personnel. In terms
of demographic and occupational characteristics,
being in operational or patrol units was associated
with a reduced risk of hypertension, while office
workers had a higher risk. This difference could be
due to the level of physical activity, stress levels,
or different work patterns in these units. Also,
the female gender was associated with a lower
likelihood of developing hypertension, which is
consistent with previous physiological evidence.
Our findings are consistent with previous
studies that have shown that the prevalence of
hypertension in military personnel is related to
job duties and demographic-clinical variables. A
study of active military personnel in the United
States showed that only 25% of individuals have
normal blood pressure, while 63% have elevated
blood pressure, and the rest have hypertension
[15]. Additionally, a study in India found that traffic
police officers are at high risk of hypertension due
to long shifts and constant exposure to stressful
situations [27]. Similar studies in the United
States have confirmed that operational forces face
a higher prevalence of cardiovascular disease and
hypertension [28]. A study in Nigeria of military
personnel reported a prevalence of 34.3% for
hypertension and identified male gender and
obesity as significant risk factors [17]. In addition,
oxidative stress was identified as a contributing
factor to hypertension in a study of Finnish police
officers [29]. A reputable study in the American
Journal of Hypertension found that hypertension

is highly prevalent and increasing in stressful
occupations such as police officers, firefighters,
and emergency medical personnel. Approximately
three-quarters of these individuals have either
hypertension or elevated blood pressure, and
given the increasing prevalence of obesity, this
trend is likely to continue. Even in its early stages,
elevated blood pressure is associated with an
increased risk of mortality and cardiovascular
complications, emphasizing the need for early
initiation of antihypertensive therapy in this

population [30].

Limitations. This study had several
limitations that should be considered in
interpreting the findings. First, there may have
been measurement and recording errors in
the data. The white coat effect, differences in
measurement techniques between healthcare
providers, and differences in environmental
conditions at the time of measurement may have
affected the recorded blood pressure values. In
addition, blood pressure measurements were
taken at a single point in time and did not use
continuous monitoring or multiple measurements
on different days, which may not fully reflect the
true blood pressure status of the individual. The
retrospective nature of the study poses limitations
in establishing causal relationships. The study
relied on available data, which may include
incomplete or inaccurate information. It was also
not possible to control for potential confounding
factors that were not systematically recorded. Due
to the possibility of recall bias, participants did
not report a history of hypertension, which may
result in some patients with a previous diagnosis
of hypertension being incorrectly identified. This
study design did not allow for the examination of
lifestyle changes that participants may have made
between initial diagnosis and laboratory testing.
Some subjects were missing laboratory data, which
led to their exclusion from statistical analysis.
This may introduce selection bias, as patients
who underwent more testing were more likely
to have had clinical symptoms of hypertension or
other cardiovascular risk factors. Excluding these
subjects may result in under- or overestimation
of the true prevalence of hypertension and its
associated factors. To address these limitations,
future studies should be prospectively designed,
collect more comprehensive data, have longer
follow-up, and use multivariate analyses to control
for confounding factors.

Suggestions.

e The need to design and implement regular
blood  pressure screening  programs
for employees of all units, especially
administrative forces who are at higher risk.
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¢ Implementing educational programs on
healthy lifestyle, weight control, and targeted
physical activity tailored to the working
conditions of each unit.

e Designing structural interventions such
as improving work = shifts, reducing
environmental stress, and facilitating access
to health services at the workplace.

e Developing an accurate and integrated health
registration system to longitudinally monitor
changes in blood pressure in employees and
enable analysis of trends in future years.

e (Conducting qualitative or mixed studies to
investigate in more depth the behavioral and
organizational causes affecting cardiovascular
health in police personnel.

CONCLUSION

The results of this study show that the prevalence
of hypertension in the Islamic Republic of Iran
Police (IRP) varies significantly depending on the
duties of their service units. High blood pressure
is more prevalent in older people, men, patients
with higher body mass index, and employees with
more years of service, non-commissioned officers,
and less active individuals, and is associated
with higher blood sugar levels, dyslipidemia,
and a family history of cardiovascular disease or
hypertension.

Clinical &Practical Tips in POLICE MEDICINE
The results of this study led to the identification of
associated factors in hypertension. The prevalence
of hypertension was also reported in different
groups of IRP employees, and these two cases can
help the organization’s policies towards screening
and effective interventions in the prevention and
management of hypertension. Hypertension is
a threat to cardiovascular health, and further
understanding of the factors affecting this disease
helps improve the health of the organization’s
employees.
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