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ABSTRACT

Background: Hypertension is an emerging health problem of genuine concern. It
predisposes to myocardial infarction, chronic kidney disease, stroke and prema-
ture death. Police personnel belong to a distinct occupational group with experi-
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of hypertension and its associated risk factors in police of Ballari city.
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INTRODUCTION

Hypertension is a cardiovascular disease defined by an
elevated systemic blood pressure. This silent killing ali-
ment affects 30-40% of the adult population all across
the globe The burden of hypertension is huge and it
greatly enhances the peril of cardiovascular morbidity
and mortality.[1]

There are multiple mechanisms labelled for the occur-
rence of hypertension. It includes enhanced salt absorp-
tion resulting in volume expansion, diminished re-
sponse of the renin-angiotensin-aldosterone system and
increased activation of the sympathetic nervous system.
These changes result in increase of total peripheral re-
sistance and afterload which predisposes to the devel-
opment of hypertension.[2]

Elevated blood pressure contributes to coronary heart
disease, stroke and other vascular complications. It is
the common cardiovascular disorder which is a major
public health challenge to population in socio economic
and epidemiological transition.[3] An estimated 600 mil-
lion adults with hypertension (44%) are not aware that
they are victims of it. 630 million adults with hyperten-
sion (44%) are diagnosed and treated and 320 million
adults with hypertension (23%) have it under control.[4]

The metabolic non-communicable disease health report
of India from the ICMR-INDIAB national cross-sectional
study conveyed the occurrence of hypertension in India
as high as 35.5 percent. This means one in every three
adults in India has hypertension.[5]

Police personnel are the prime law-enforcing authorities
who tackle multiple stressors with unpredicted work pat-
ters, criminal encounters and dangerous situations. Pro-
longed duty hours, overnight duties, experience of vio-
lence and harassment impairs their physical and mental
wellbeing.[6]

The extent of these activities gets enhanced during festi-
vals, elections, communal and social disturbances, natu-
ral calamities and other disasters.[7] All of these con-
tribute as risk factors for development of hypertension in
police personnel. The duties can be executed efficiently
if policemen are physically and psychologically active.

Hence research is needed to investigate the physiologi-
cal, psychological, and behavioural factors responsible
for hypertension and design the targeted interventions in
police for the diminution of these risk factors.[8]

Ballari is a district headquarters of North East Karnataka
with rapid social and economic transition and lifestyle
modification. As data about the non-communicable dis-
eases among police personnel is sparse, the current re-
search aims to determine the prevalence of hypertension
and its associated risk factors among police personnel of
Ballari.

MATERIALS AND METHODS

Study design and setting: A cross-sectional study was
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done in the seven police stations within the premises of
Ballari city for a period of one year from January to De-
cember 2024. These are DSP city office, Gandhi Nagar
police station, Bruce pet police station, APMC Yard Po-
lice station, Cowl bazar & Cantonment OP police station,
Ballari traffic police station and Women police station.

Sample size: In the previous study conducted by Banni-
gida DM et.al in Koppal, Karnataka, prevalence of hyper-
tension was 52.6%.[9] Considering this prevalence sam-
ple size was calculated using the formula 4pg/d? and d is
the allowable error, which is equal to 10% of prevalence.
The sample size was 360. Considering a non-response
rate of 2% the sample size estimated for the study was
368.

Data collection and study tools: All the police personnel
working in seven police stations of Ballari city with a
minimum service duration of one year were included.
Consecutive sampling technique was used to enrol the
participants up to the calculated sample size. Both the
newly detected and previously known cases on treat-
ment were considered to be hypertensive. The partici-
pants were included only after ensuring their eligibility to
avoid selection bias. None of the women study partici-
pants were pregnant

Those Police not agreeing to participate in the study
were to be excluded. The permission was obtained from
the superintendent of police of Ballari District and the
concerned heads of the police stations. All the police
personnel were informed about the pattern and essenti-
ality of the study and those who consented for it were
included. This guaranteed that all partakers knew the
significance of their responses.

The data was collected using a predesigned and semi
structured questionnaire by face-to-face interview in the
local language. The data consisted information about
age, sex, religion, educational status, occupational cadre,
marital status, socio economic status, tobacco and alco-
hol use, physical activity, nutrition and salt intake and
family history of hypertension. The date collectors were
given prior training about the mode of interview and the
instruments were regularly calibrated. The interview was
well structured, short and specific to the objectives. This
minimised the information and recall bias. As it was per-
son to person interview followed by anthropometric
measurements, no data was missed. No subgroup anal-
ysis and sensitivity analysis were done. The data was
analysed as a whole.

Measurements of anthropometry and clinical examina-
tions were done to assess height, weight, waist and hip
circumference, body mass index (BMI) and blood pres-
sure. Mercury sphygmomanometer was used to meas-
ure the blood pressure of each participant. Both systolic
and diastolic blood pressure were recorded twice in sit-
ting position in right arm, 5 minutes apart with a cuff
size of 34 cm arm size and the mean value of two read-
ings was considered as blood pressure of the partici-
pant. The classification of blood pressure was done
based on JNC 7 criteria.[10]. Those police whose read-
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ings were in the range of 120 to 139 systolic blood
pressure and 80 to 89 diastolic blood pressure were
considered as pre hypertensives. The classification of
Body Mass Index was done as per the guidelines of
world health organisation.[11]

Salt intake was assessed by 24-hour dietary recall meth-
od by asking certain questions with respect to food hab-
its. Those who consumed more than 5g per day (approx-
imately equal to one teaspoon) were considered to be
excess consumers of salt.[12] Those police who per-
formed 150 minutes of moderate intense (brisk walking,
gardening) or 75 minutes of vigorous intense (like run-
ning, hiking) activity throughout the week or combined
equivalent were considered to be physically active.[13]

Ethical consideration: Approval was taken from the insti-
tutional ethical committee of Ballari medical college and
research centre with letter no 11/2022-23 dated on
16.04.2023.

Statistical analysis: Data entry was done in Microsoft
excel spread sheet and was analysed using Jamovi
2.3.28 version software. Data was analysed for descrip-
tives (frequencies, percentages, proportions). Chi square
test and logistic regression test were employed to de-
termine the strength of association by calculating the
odds ratio (OR) with 95% confidence interval. P value of
< 0.05 was considered to be statistically significant.

Police personnel assessed for eligibility (n = 368)

Eligible (Service i1 year) (n = 368)
Invited to particl:ipate (n=368)
Declined partiiipation (n=0)
Included in thelstudy (n =368)
Assessed for hypertensioln and included in analysis
(n=368)

Figure 1: Flow chart indicating the enrolment of partic-
ipants, eligibility and rejection from the participants,
conduct of the study and analysis

RESULTS

A total of 368 police personnel took part in the study. All
the participants consented for the study and none de-
clined to take part. The mean age of the study partici-
pants was 40.9 years. Majority of the study participants
were males (84.2%). 77.7% of them were Graduates.
70.4% belonged to class | socio economic status accord-
ing to modified B G Prasad classification (Table 01).[14]
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Table 1: Socio demographic profile of the study partici-
pants (N = 368)

Variable Cases (%)
Age

Up to 30 87 (23.6)

311040 96 (26.1)

41 to 50 92 (25.0)

above 50 93 (25.3)
Gender

Male 310 (84.2)

Female 58 (15.8)
Religion

Hindu 330 (89.6)

Muslim 34 (9.2)

Christian 4(1.1)
Education

Post Graduate 38 (10.3)

Graduate 248 (67.4)

Pre university 55 (15)

Secondary 27 (7.3)
Marital Status

Married 302 (82.06)

Unmarried 66 (17.94)

Socio Economic Status (According to Updated
Modified BG Prasad Classification)

Class | 259 (70.4)

Class Il 109 (29.6)
Occupational Cadre

Police sub inspector & above 33 (8.97)

Assistant sub inspector 41 (11.14)

Civil head constable 120 (32.61)

Civil police constable 174 (47.28)

Table 2: Prevalence of hypertension among study par-
ticipants (N=368)

Hypertension status Cases (%)
Normotensive 183 (50)
Pre hypertensive 84 (23)
Hypertension Stage | 71 (19)
Hypertension Stage Il 30 (8)

Table 3: Prevalence of hypertension among police per-
sonnel of various occupational cadre

Occupational Cadre Frequency Prevalence of hyper-

(N=368) tension (percentage)
Police sub inspector & above 33 10(30.3%)
Assistant sub inspector 41 16(39%)
Civil head constable 120 50(41.7%)
Civil police constable 174 25(14.4%)

The mean systolic blood pressure among the study sub-
jects was 128 + 19.3 mm Hg and mean diastolic blood
pressure was 81.4+11.2 mm of Hg. The prevalence of
hypertension was 27% among the police. 23% of the po-
lice had prehypertension. (Table 02) With respect to the
occupational cadre the prevalence was more in the civil
head constables (41.7%). (Table 03).

The occurrence of hypertension was significantly associ-
ated with the age (x2 value= 56.7, p = <0.001) .43% of
the participants above the age 50 years had hyperten-
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sion. 30.6% of the male participants had hypertension
and the association was significant (x2 value=30.6, P
value = <0.001). The occurance of hypertension in those
with positive famliy history for the disease was 48.3%
and was significantly associted(x2 value=21.1, p=0.001)
(table 04).

11.6% of the police personnel had the habit of smoking.
The prevalence of hypertension among them was 39.6%.
The association was statistically significant (x2
value=9.69, p=0.021). 42.1% of the participants con-
sumed alcohol. Among them 40.1% had hypertension
with a significant statistical association (x2 value=21.45,
p<0.001).

The mean body mass index of the police personnel was
26.6 kg/m2. 19.2% of the police had obesity. The occur-
rence of hypertension among the obese individuals was
49.3%. The association was statistically significant (x2
value=47.2, p=<0.001).

43.47% of the police had excess intake of salt. The prev-
alence of hypertension in extra salt consuming police
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was 35.7% with a significant association (x2 value=13.8,
p=0.003). The occurrence of hypertension was 34.7%
among the police with inadequate physical activity and it
had a significant association. (x2 value=10.6, p=0.014)
(Table 05).

On applying binary logistic regression with outcome var-
iable as Hypertension (stage | and 1) vs Non-
Hypertension (normal and prehypertension), Pseudo R
square in Nagelkerke’s model explained that 28.4 % of
variance could be explained by independent variables.
The overall model fit test was significant (P<0.05) indi-
cating that the independent variables significantly im-
proved the ability of the model to determine the out-
come.

Age more than 40 years, male gender, family history of
hypertension, excess salt intake, absence of adequate
physical activity and high Body Mass Index were the po-
tential risk factors which exerted a significant positive
influence on occurrence of hypertension among police
personnel. (Table 06)

Table 4: Association between non modifiable risk factors and hypertension

Variable Normal Pre hypertension  Hypertension stage |  Hypertension Stage Il  Total P Value
(n=183) (%)  (n=84) (%) (n=71) (%) (n=30) (%) (n=368) (x2 test)
Age (in Years)
Up to 30 61(70.1) 19(21.8) 6(6.9) 1(1.1) 87 X2=56.7
311040 59(61.5) 19(19.8) 16(16.7) 2(2.1) 96 P<0.001
41 to 50 36(39.1) 20(21.7) 20(21.7) 16(17.4) 92
Above 50 27(29) 26(28) 29(31.2) 11(11.8) 93
Sex
Male 135(43.5) 80(25.8) 68(21.9) 27(8.7) 310 x2=30.6
Female 48(82.8) 4(6.9) 3(5.2) 3(5.2) 58 p=<0.001
Family histroy of Hypertension
Yes 26(43.3) 5(8.3) 24(40) 5(8.3) 60 X2=21.1
No 157(51) 79(25.6) 47(15.3) 25(8.1) 308 P=0.001
Education
Post graduate ~ 22(57.9) 8(21.1) 7(18.4) 1(2.6) 38 X2=34.8
Graduate 133(53.8) 56(22.7) 40(16.2) 19(7.6) 248 P=0.001
Pre university ~ 24(43.6) 13(24.1) 14(25.9) 4(7.4) 55
Secondary 4(14.8) 7(25.9) 10(37) 6(22.2) 27
Table 5: Association between modifiable risk factors and hypertension
Variable Normal Pre hypertension  Hypertension stage |  Hypertension Stage Il  Total P Value
(n=183) (%) (n=84) (%) (n=71) (%) (n=30) (%) (n=368) (x2 test)
Smoking status
Smoker 12(27.9) 14(32.5) 11(25.7) 6(13.9) 43 X2=9.69
Non smoker 171(52.6) 70(21.5) 60(18.5) 24(7.4) 325 P=0.021
Alcohol intake
Present 60(38.8) 36(23.3) 37(23.8) 22 (14.2) 155 X2=21.45
Absent 123(57.7) 48(22.5) 34(16) 8(3.8) 213 P=<0.001
Salt intake
Normal 120(52.7) 44(21.2) 32(15.4) 12(5.8) 208 x2=13.8
Excess 63(39.4) 40(25) 39(24.4) 18(11.3) 160 P=0.003
Physical activity
Present 103(52) 53(26.8) 32(16.2) 10(5.1) 198 x2=10.6
Absent 80(47.1) 31(18.2) 39(22.9) 20(11.8) 170 P=0.014
Body Mass index
Normal 88(69.2) 19(15) 14(11.1) 6(4.7) 127 X2=47.2
Pre obese 73(42.9) 51(30) 36(21.2) 10(5.9) 170 P=<0.001
Obese 22(31) 14(19.7) 21(29.6) 14(19.7) 71
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Table 6: Multivariate analysis using binary logistic regression with outcome variable as hypertensive vs non hy-

pertensive

Variables Unadjusted odds (95% Cl)

Adjusted odds (95% Cl) P value

Age (in years)
Above40
Up to 40
Gender
Male
Female
Family History
Present
Absent
Smoking
Present
Absent
Alcohol
Present
Absent
Salt intake
Excess
Normal
Physical activity
Absent
Present
Body Mass Index
Obese
Normal

4.47(2.63-7.36)

3.82(1.59-9.22)

3.06(1.73-5.42)

1.87(0.97-3.62)

2.52(1.56-3.99)

2.06(1.29-3.28)

0.5(0.31-0.80)

3.40(1.98-5.83)

2.83(1.60-5.01) <0.001

2.97(1.08-8.14) 0.03
2.68(1.39-5.16) 0.003
0.93(0.43-1.97) 0.85
1.66(0.94-2.93) 0.07
1.85(1.09-3.14) 0.021
0.44(0.25-0.75) 0.003

2.45(1.32-4.54) 0.004

DISCUSSION

This study aimed to determine the occurrence of hyper-
tension among the police personnel of Ballari city and
the factors predisposing them to the same. The study
found association for numerous risk factors.

In our study the prevalence of hypertension and prehy-
pertension was 27% and 23% respectively. Chauhan VS
et.al conducted similar study among 402 police person-
nel in Gwalior Madhya Pradesh. The prevalence of hyper-
tension was 67.9%.[15] Chaturvedi DV et.al reported a
prevalence of 55.2% in Mumbai police. [7] In the study
conducted by Mukanga OL et.al[16] in Gomi Garrison,
Democratic Republic of Congo the prevalence was 42.5
% and in that of Rattanatham R et.al[17] in Thailand, it
was 51.1%. These prevalences were higher than the
present study. More number of participants with high
stress among the police might be the cause.

Padmanabhan A et.al reported the prevalence as 16.7%
in the police personnel of Kozhikode Kerala.[18] In the
study conducted by Parkash J et.al in Rohtak Haryana
the prevalence was 36.4%.[19] These were close to our
findings.

In our study, there is an increase in the prevalence of
hypertension with increase in age. Our findings were
similar to that of Chauhan VS et.al[15] and Mukanga OL
et.al[16] where the occurrence of hypertension in-
creased with advancing age. The natural stiffening and
thickness of the arterial walls increase in persons with
older age which reduces the vascular compliance and
leads to increased blood pressure.

The prevalence of hypertension in males was more
(30.6%) in comparison to females in our report. The re-
sults were in consistent with that of Kumar A et.al[20]
(29.6%) and Hussain OJ et.al[21] (19.3%). Higher num-
ber of male police personnels and more proneness to
risk factors like tobacco and alcohol addiction in them
contributes to increased chances of hypertension.

In the current study the prevalence of hypertension was
59.20% among police who had completed their second-
ary education and 32.72% among those who had per-
ceived their preuniversity education. The prevalence of
hypertension decreased with the increase in the educa-
tional status. Parkash J et.alin Haryana also reported the
equivalent results.[19]. Better educated police may have
better knowledge about the disease and hence adopt
healthy life style and good health seeking behaviour.

In the present study 48.3% of the police personnel with
family history of hypertension were found to be hyper-
tensive. The results were same with that of the observa-
tions made by Mukanga OL et.al[16] (61.2%) and Tariku
Tesfaye[22] in Ethiopia (39.1%) where the prevalence
was more in those with the family history than those
without the genetic predisposition. These stresses the
genetic susceptibility of the person to hypertension.

In our findings, the smokers had higher prevalence of
hypertension (39.6%) in comparison to the nonsmokers.
The concurring findings were reported by Kumar A et.al
(57.1%).[20] Tobacco contains nicotine which induces
atherosclerotic changes in the arterial walls and alters
the blood pressure and hence act as a budding risk fac-
tor.
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Alcohol consumers had the higher prevalence of hyper-
tension (40.2%) than the non-alcoholics. The observa-
tion aligned with that of Chauhan VS et.al (79.5%).[15]
Alcohol induces the oxidative stress and damages the
endothelial lining of the blood vessels and is a potential
risk factor for developing hypertension.

We reported that the prevalence of hypertension was
49.2% among the obese police. Findings of Tariku
Tesfaye[22] in Ethiopia and Mukanga OL et.al[16] were
comparable with our report. Increased visceral and ret-
roperitoneal fat compresses the kidney and impairs the
sodium excretion. Adipose tissue in obese individuals
release pro inflammatory mediators which damage the
endothelial lining. These factors lead to raise in blood
pressure

In our research, the prevalence of hypertension among
excess salt consumers was 35.7 %. Kumar A et. Al[20]
found that 54.9% of the police who consumed excess
salt had hypertension which is greater than our observa-
tion. Consumption of excess sodium leads to more wa-
ter retention and rises the circulating volume of blood.
This causes the elevation of blood pressure.

In the current study the occurrence of hypertension was
more (34.7%) among those police who did not perform
adequate physical activity. The results were concurrent
with that of Kumar A et.al (47%). [20] Regular physical
activity improves the blood vessel flexibility and protects
against hypertension.

In our study the occurrence of hypertension was more in
the higher occupational cadre. Similar results were seen
in that of Parkash J et.al[19] and Chauhan VS et.al.[15]
Police of higher occupational cadre are exposed to more
stress and will have served for a longer duration of time.
This might be the probable cause.

On performing multiple logistic regression analysis, age
more than 40 years, male gender, family history of hy-
pertension, excess salt intake, absence of physical activi-
ty and obesity were the risk factors which exerted inde-
pendent significant influence in our study.

In the report of Kumar A et al high body mass index,
mixed diet, smoking, use of extra salt and less physical
activity exerted significant impact.[20] In a study con-
ducted by Parkash J et al increased age had an inde-
pendent influence on occurrence of hypertension.[19] In
the observation of Sen A et.al in West Bengal age, family
history and Body Mass Index were the significant predic-
tors for hypertension.[23] In the findings of Mukanga OL
et.al increasing age, alcohol intake, sedentary lifestyle
and family history were the independent predictors.[16]
These findings further confirm the multifactorial aetiolo-
gy for the causation of hypertension.

In our study, smoking and alcohol which had significant
association lost their impact in multivariate analysis. The
confounding effect of age might the reason.
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STRENGTHS AND LIMITATIONS

The following study used consecutive sampling tech-
nique and hence may not determine the exact situation
since systematic random sampling always gives better
picture of the situation. As the study is of cross sectional
in nature it is not apt for determining the causal factors
for hypertension. As the data was collected based on the
information provided by the participant there are chanc-
es of information and recall bias. Our study used JNC 7
criteria for classification of blood pressure. As per the
ACC/AHA guidelines the cutoff value for blood pressure
was further reduced. The prevalence of hypertension
would have been more if AHA criteria was used for the
classification. As the female participants were in relative-
ly lower number it may not reflect the exact status of
hypertension in them. The study may not be generalised
to the other geographical areas as the hypertension has
multiple social, cultural, genetic and economic aetiolo-
gies which vary significantly from one place to another.

The study investigated the multiple risk factors for the
occurrence of hypertension in the police personnel who
encounter many challenges and difficulties in their pro-
fession. Hence this may help the concerned authorities
to initiate appropriate measures to improve the health of
the police.

CONCLUSION

On performing multivariate analysis to evaluate the inde-
pendent impact of different variables age more than 40
years, male gender, family history of hypertension, ex-
cess salt intake, absence of physical activity and high
body mass index were potential risk factors which exert-
ed significant positive impact. The police personnel are
key in maintaining the law and order of the nation.
Hence formulating the appropriate strategy to keep them
healthy and vigilant including regular blood pressure
monitoring, educating on life style modifications with
respect to diet and physical activity and formulating ap-
propriate polices will have positive influence on their
health status.
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