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Prevalence and Association of Behavioral and Physiological Risk Factors for Cardiovascular
Diseases (CVDs) in Police personnel of an urban city
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ABSTRACT

Cardiovascular Diseases (CVD) are a leading cause of death in India, with police personnel at elevated risk
due to irregular timings and stress. This cross-sectional study aimed to assess the prevalence of leading CVD risk
factors among police personnel in an urban Indian city. One police station was randomly selected from each of the 8
administrative divisions of the city (n=394). Data were collected using an adapted WHO STEPS tool covering socio-
demographic, lifestyle, and anthropometric factors. The prevalence of modifiable risk factors was high: inadequate fruit
and vegetable intake 97.0%; insufficient nut consumption 92.1% and physical inactivity 76.1%. Suboptimal blood
pressure and overweight/obesity were 65.7% and 65.8% respectively, while 61.2% had abdominal obesity. Tobacco use
was 39.8%. The prevalence of overweight/obesity, abdominal obesity, and hypertension was significantly higher in men
(p<0.001). Institutionalizing regular screening programs and workplace - based preventive strategies is essential to
promote early detection and effective risk management.
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Introduction

Non-communicable diseases (NCDs) are a leading global health concern, responsible for 43 million deaths annually and
three-quarters of all non-pandemic deaths. Cardiovascular diseases (CVDs) account for 86% of these, followed by chronic
respiratory diseases, diabetes, and cancer. In India, NCDs caused 66% of all deaths in 2019, totaling 5.9 million adult deaths. This
number may rise to 55 million by 2030 without effective prevention and control measures1. The growing NCD burden poses a
serious challenge to national health systems, policies, and socioeconomic development. Globally, and in India, 5 to 6 of the top 10
causes of death are linked to NCDs, with CVDs leading the list2. Key modifiable risk factors include tobacco use, poor diet,
physical inactivity, harmful alcohol use, and metabolic conditions like high blood pressure, obesity, hyperglycemia, and
dyslipidemia1. Poor nutrition, prevalent across all six WHO regions, further contributes to CVD-related mortality.

Vocational risk factors, also modifiable, are strongly associated with CVDs. Law enforcement is a stressful profession,
with elevated stress-related health risks3. Though police recruits are expected to be physically and mentally fit, there is high
prevalence of CVD risk factors among them, which increases with years of service4,5.

Occupational challenges like long hours, irregular meals, poor sleep, and high stress make police personnel particularly
vulnerable to obesity, diabetes, hypertension, musculoskeletal issues, and CVDs6,7. Globally, CVD risk is lower in women8, a
noteworthy point given the male dominance in the field of law enforcement.
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Overall, hypertension is a leading CVD risk factor9. High prevalence of CVD risk factors in police personnel like
hypertension (38%), overweight/obesity (74.5%), abdominal obesity (86.5%), poor diet (71.8%), and physical inactivity (79.9%)
are reported in Indian studies10, 11, 12, 13. Most Indian studies have reported on CVD risk parameters only in men. Our study was
designed to bridge this data gap and provide sex-distributed data on CVD risk factors to facilitate the designing of comprehensive
behavioral intervention strategies. Further, there is paucity of detailed data on CVD risk factors such as suboptimal blood
pressure/hypertension, tobacco use, poor diet, abdominal obesity and overweight among police personnel5,14.

Objective: To assess the prevalence of CVD risk factors among police personnel in an urban Indian city.

Methodology

Study design and setting: This cross-sectional study aimed to identify leading CVD risk factors among police personnel aged
21–58 years in an urban Indian city. There were 21 police stations in the city during the study period (June to July 2023).
One police station was randomly selected from each division of the 8 divisions, and data were collected from all8 selected
police stations.

Sample size: The sample size was decided based on the study by Parkash et al. (2019)10 who reported a prevalence of 36.4% for
hypertension in police personnel of this city. Cluster sampling was done for the 3238 police personnel, and a sample size
of 324 was estimated (95% confidence interval and 5% error margin). However, all subjects from each cluster who
consented (n=394) were enrolled.

Study tools: Data were collected using a pre-tested, adapted version of the WHO STEP wise approach to NCD
surveillancequestionnaire15. In STEP 1, data on behavioral risk factors like tobacco use, alcohol consumption, physical
activity, fruit and vegetable intake, and nuts and seeds consumption were collected. STEP 2 focused on biophysical and
anthropometric measurements. The WHO STEP wise protocol was followed for collecting anthropometric data (weight,
height, and waist circumference) and BP measurements. Weight was measured in kilogram using a calibrated digital
bathroom weighing scale, height was recorded in centimeters using a portable stadiometer, and waist circumference was
measured in inches using a constant tension tape, and BP with a calibrated OMRON BP device (OMRON HEM – 7121J).
Three consecutive readings for each parameter were taken, and the average was used for analyses. Interviews and
measurements were performed by the principal investigator in the local language after standardizing all instruments.

Tobacco use in any form during the month before the survey was recorded as tobacco usage. The criteria and
guidelines for risk factors are mentioned in Table-1.

Variable Condition Criteria Guidelines
Body Mass Index
(BMI)

Overweight >23.0 kg/m2

Obesity        >25.0 kg/m2
Asia Pacific
Guidelines 2020

Abdominal Obesity
> 90 cm (men)
> 80 cm (women)

ATP III (Asian) 2001

Hypertension
SBP > 130 mmHg, DBP
> 80 mmHg or management of pre-existing hypertension

AHA 2017

Poor Dietary intake <400 gm fruits and vegetables/day and <1 fist of nuts/ day WHO 2013

Physically inactive
≥150 minutes of moderate-intensity physical activity or
≥75 minutes of vigorous-intensity physical activity

WHO 2010

SBP: Systolic Blood Pressure; DBP: Diastolic Blood Pressure; RBS: Random Blood Sugar; ATP: Adult Treatment
Panel III; AHA: American Heart Association; WHO: World Health Organization

Ethical considerations: Ethical approval was obtained from the Institutional Ethics Committee for Human Research
(Ethical No.: IECHR/FCSc/Ph.D/2021/128). Written informed consent was obtained from all participants before
enrolment.

Statistical analyses: Data were entered into Microsoft Excel and analyzed using JASP0.19 and Jamovi 2.3.28. Univariate,
bivariate, and multivariate analysis were performed. Pearson's Chi-square test and binomial logistic regression were used
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to compare differences and evaluate associations between the risk factors. Statistical significance was considered at
p<0.05.

Results

Most subjects were young adults (67.5%), and the mean population age was 37.4 ± 10.3(21–59) years. Majority subjects
were men (70.3%), married (92.6%), and living with family (87.3%). High prevalence of behavioral risk factors was observed.
Almost all participants had suboptimal consumption of fruits and vegetables (97.0%) as well as nuts and seeds (92.1%),
irrespective of age and sex. Physical inactivity was very common (76.1%) and comparable in men and women (75.2 % vs. 71.9%,
respectively) and between younger and older adults (66.9% vs. 67.2%, respectively). In total, 39.8% male subjects currently used
tobacco (smoking/chewable), and with significantly higher prevalence among older adults (21–40 years) (50.8%) than in younger
adults (41–59 years)(35.0%). These details are presented in Fig.-1 and Table-2.

Table-2: Age and Sex wise distribution of Key Cardiovascular Risk Factors in the study population (N=394)

Risk Factors

Age Range Sex
Young adults
(21–40 years)

Older adults
(41–59 years)

P value Male Female P value

No. % No. % No. % No. %
Tobacco Use 93 35.0 65 50.8 <0.001** 179 64.6 0 0.0 <0.001**
Inadequate Fruit & Vegetable Intake 259 97.4 126 98.4 0.51 273 98.6 112 95.7 0.08
Inadequate Nuts & Seeds Intake 246 92.5 117 91.4 0.71 259 93.5 104 88.9 0.12
Physical Inactivity 178 66.9 86 67.2 0.96 186 67.1 78 66.7 0.92
Overweight+ obesity 145 54.5 114 89.1 <0.001** 207 74.7 52 44.4 <0.001**
Abdominal Obesity 131 49.2 116 90.6 <0.001** 183 66.1 64 54.7 0.03*
Hypertension 139 52.3 94 73.4 <0.001** 190 68.6 43 36.8 <0.001**

More than half of the subjects were overweight or obese (65.7%), had abdominal obesity (62.7%), and were hypertensive
(59.1%). Men and older adults had significantly higher prevalence of all three risk factors than women and younger adults,
respectively (Fig.-1, Table-3). Most hypertensive subjects (86.2%) were those who were newly diagnosed during our study and
6.6% of the subjects with elevated blood pressure were unaware of their condition.

Figure -1: Prevalence of leading CVD risk factors in the study population by sex (n=394)
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The mean BMI was 24.3 ± 3.48 kg/m2, and average waist circumference was 89.8±10.8 cm, with significantly higher
values in men (p<0.001). The mean systolic BP SBP and diastolic BP DBP values were 127±17.2 and 83.2±10.7 mmHg,
respectively. The population mean for all risk factors were above the normal range. The population mean for all the physiological
risk factors were above the normal range. The means for BMI, SBP, DBP and WC were significantly higher (p<0.001) in older
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subjects >40 years than their younger (<40 years) counter parts. These means were also significantly higher (p<0.001) in males in
comparison to the female subjects.

Table-3: Association between NCD risk factors and health outcomes

Predictor
Overweight +
Obesity BMI
>23.0 kg/m2)
OR 95% CI)

p
value

Hypertension
SBP/DBP -

>130/90mmHg)
OR 95% CI)

p
value

Abdominal
Obesity

M >90cm;
F >80cm)

OR 95% CI)

p
value

Inadequate Fruit &
Vegetable intake

0.95
(0.22–3.87)

0.942
0.42

(0.09 – 1.93)
0.261

0.86
(0.20 – 3.63)

0.835

Inadequate Nuts &
Seeds intake

1.24
(0.52–3.02)

0.632
1.06

(0.47 – 2.36)
0.896

1.53
(0.64 – 3.67)

0.338

Tobacco Use
1.21

(0.67–2.16)
0.535

0.91
(0.53–1.57)

0.738
1.34

(0.75 – 2.38)
0.320

Physical Inactivity
1.30

(0.80–2.10)
0.294

1.17
(0.74–1.85)

0.504
1.15

(0.73 – 1.86)
0.570

Age Younger vs Older
0.40

(0.22–0.74)
0.003*

1.69
(1.02–2.80)

0.040*
9.89

(5.14–19.00)
<0.001**

Sex
5.44

(2.93–10.12)
<0.001**

0.32
(0.18–0.58)

<0.001**
1.17

(0.64–2.14)
0.610

In multivariable logistic regression analysis   age and sex emerged as significant predictors of cardio-metabolic risk
factors. Compared to younger adults, older adults had significantly higher odds of hypertension OR 1.69, 95% CI 1.02–2.80) and
abdominal obesity OR 9.89, 95%; CI 5.14–19.0). Females were at higher risk of overweight/obesity OR 5.44, 95%; CI 2.93–
10.12), but demonstrated a protective effect against hypertension OR 0.32, 95% (CI 0.18–0.58). No significant sex differences
were observed for abdominal obesity. Dietary behaviors low fruit/vegetable intake, inadequate nuts & seeds intake), tobacco use,
and physical inactivity were not significantly associated with any of the outcomes (Table-4).

Discussion

The mean participant age was 37.4 ± 10.3 years, consistent with Kumar et al. (2023), who reported a similar mean age of
34.6 ± 7.9 years. Although males comprised the majority of our study population 70.3%), substantial proportions were female
29.7%. This contrasts with previous studies by Bhatia and Pandit (2017) 11 and Kumar et al. (2023), which included predominantly
male participants 95.1% and 92%, respectively), limiting the assessment of risk factors in female personnel. In comparison, the
more balanced sex distribution in our study allowed for more accurate analysis of CVD risk factors among female participants and
enabled exploration of sex-based differences.

Overall, we observed a high prevalence and strong association of NCD risk factors among police personnel. The
prevalence of hypertension (59.1%) in our study is consistent with findings from similar studies: 51% reported by Bhatia and
Pandit (2017)11 in the same urban city, 67.9% by Chauhan et al. (2022)17 in Gwalior, and 60.5% by Yates et al. (2021)18 in South
East England. All studies, including ours, applied the same cutoffs and classification criteria based on the AHA 2017 guidelines.
Some studies have reported a slightly lower prevalence of hypertension compared to our findings5, 10. 19, 20, possibly due to smaller
sample sizes and inclusion of both operational and non-operational staff. The proportion of newly diagnosed hypertensive
individuals in our study (86.3%) aligns with that reported by Jitendra et al. (2016)12 in Delhi 80.5% .

The significantly higher prevalence of hypertension among older subjects in our study is in keeping with the trends
reported previously21,10,12.

Previous epidemiological studies have also reported significant sex-based differences in the prevalence of hypertension,
in favor of women22, 16,17, similar to our findings, where significantly more men had hypertension than women 68.6% vs.36.8%,
respectively). This could be due to the cardio-protective effect exerted by estrogen and progesterone in women during their
reproductive years23.
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The prevalence of overweight/obesity among police personnel in our study (65.7%) is comparable to previous reports;
Vijeth et al. (2018)24 reported 61% in Karnataka, Greeshma et al. (2024)5 reported 65% in Kerala, and Alghamdi et al. (2017)25

reported 66.9% in Riyadh. However, some studies reported higher figures: Kumar et al. (2023)16 observed 85.72% prevalence in
Pune, and Rathi et al. (2018)26 reported 71.8% in Delhi. In contrast, Bhatia and Pandit (2017) 11 documented a lower prevalence of
45% in Vadodara. The rising global trend in overweight and obesity, as noted by the Lancet (2025), may explain the higher
prevalence in our study. Furthermore, the higher prevalence of overweight/obesity among men in our sample aligns with findings
from Gu JK et al. (2012)27 in Northeast USA and Vijeth et al. (2018)24 in Karnataka.

Our findings on physical activity levels are noteworthy. Although police personnel are expected to be physically active,
76.1% of them were physically inactive. This trend was previously reported by Nagendra 2019 (75%)28 in their study on Bangalore
City Police Department personnel. However, Greeshma et al (2024)5 and Kumar et al, (2023)16, reported lower prevalence of
physical inactivity in Kerala (35%) and Pune (33%), respectively. These differences in the physical activity levels could be
attributed to shift hours and perceived stress in the police force in different cities or locations29.

Tobacco use smoking and chewable forms) was high (39.8%) in our study, similar to that reported by Singh et al.(2016)
in their study in Madhya Pradesh (55%) and by Jankowski et al. (2021) in their study in Poland (54.6%). However, lower
prevalence was reported by other studies (4.3% to 31.7%) conducted in Kerala5, Pune16, Bangladesh32, and Vadodara11. In our
study, tobacco use was not significantly associated with hypertension p<0.001) after adjusting for age and sex, contrary to the
reports by Kumar et al.(2023)16 in Pune and Mallik et al. (2014)13 in West Bengal where tobacco use was a potential risk factor for
hypertension.

The prevalence of inadequate fruit, vegetable, nuts & seeds intake was 97.0% and 92.1% respectively in the current study.
However, no significant association was identified with hypertension and other risk factors. A similar prevalence rate (92%) for
inadequate fruit and vegetables was reported by Greeshma et al (2024)5 in Kerala. The high prevalence of unhealthy food habits
reported here is a universal trend reported across populations from various professions. The lack of healthy dietary habits may be
more pronounced in this population owing to the greater variation and unpredictable work hours of police personnel that make it
challenging for them to follow healthy dietary habits33.

Conclusion

The present study highlights a significant burden of CVD risk factors among police personnel in urban India. This
underscores an urgent need to integrate early identification, risk management, and systematic follow-up into the health
infrastructure of police departments, moving beyond the current model of outsourced health check-ups with limited continuity of
care. Given the high prevalence of hypertension, obesity, physical inactivity, tobacco use, and unhealthy dietary habits, it is
imperative to establish a structured, routine health screening program supported by stratified risk assessment, targeted
interventions, and regular monitoring.
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