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Abstract
Background

Hypertension (HTN) is endemic in India and it is considered a public health challenge in both economically
developed and developing nations. Unfortunately, despite its high prevalence, its awareness, treatment, and
control status are low in urban as well as rural Indian populations.

Objectives

To determine the burden of hypertension and prehypertension in a Community Health Center (CHC) and to
find the association of hypertension with the age group and sex of study subjects.

Methodology

A cross-sectional study was carried out among 713 patients of age 20 years and above attending the Out
Patient Department (OPD) of the Community Health Centre (CHC), Barwala in the Hisar district of
Haryana. JNC 7 classification of blood pressure was used to diagnose hypertension. The collected data was
analysed using the Statistical Package for Social Sciences (SPSS) version 20.0. Appropriate statistical tests
were used.

Result

Out of the total patients enrolled, 200 (28.1%) were found to be hypertensives. The burden of
prehypertension was further observed to be 28.1%. About (61.6%) of OPD patients were female. Among
hypertensive patients, nearly half (48.8%) were in the age group of 60-80 years whereas the majority of the
hypertensives (56%) were females.

Conclusion

In our study, more than 50 percent of OPD patients were found to have hypertension and pre-hypertension.
Health-seeking behavior was more among females.

Categories: Preventive Medicine, Public Health
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Introduction

Hypertension (HTN), among other non-communicable diseases, is endemic in India [1]. It is considered a
public health challenge in both, economically developed and developing nations [2]. The overall occurrence
of high blood pressure is almost similar between both men and women but differs with age [3]. Existing
literature has shown that hypertension is more common in men less than 45 years of age, whereas it affects
women more than men above 65 years of age [4,5]. It is hypothesized that the hormonal changes in females
that occur due to menopause are responsible for this difference. HTN is known as the “silent killer” because
it typically has no warning signs or symptoms, and many people are not even aware of it [2]. It is known that
approximately 70% of people who have their first heart attack already have HTN. About 80% of people who
had an episode of stroke for the first time have high blood pressure [4]. One of the global targets for non-
communicable diseases is to reduce the prevalence of hypertension by 25% by 2025 [6]. The lifestyle changes
which have affected people in urban areas more than in rural areas have led to an increase in the prevalence
of hypertension. This predisposes people to increased incidence of mortality and morbidity due to coronary,
cerebrovascular, and kidney disease. Every fourth individual in India aged above 18 years has been reported
to have raised blood pressure, and the prevalence is expected to increase further. This study was conducted
to determine the burden of hypertension and prehypertension in a Community Health Center (CHC), and to
find the association of hypertension with the age group and sex of study subjects. Such studies are

needed from time to time so as to add data to the existing literature and help in planning preventive
strategies to reduce the burden. This will further help in the formulation of cost-effective interventions for
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people with the established disease for a significant reduction in morbidity and mortality arising due to
complications of hypertension.

Materials And Methods

A cross-sectional study was carried out among 713 patients aged 20 years and above attending the out-
patient department (OPD) of the Community Health Center (CHC), Barwala in the Hisar district of Haryana,
in North India. CHC Barwala caters to 8 Primary Health Centers namely Barwala, Dhansu, Agroha, Landhri,
Uklana, Pabra, Daulatpur, and Hasangarh, and covers a population of approximately 157,981. The total OPD
census was 8640 during the period of data collection. The study was conducted from March 2019 to August
2019. A formula for cross-sectional study for calculation of sample size was used before proceeding with the
study. Assumptions made for the calculation of sample size were based on NFHS 4 data with an expected
prevalence of hypertension to be 22.4%, an alpha error of 5%, and an acceptable error in the measurement to
be 3%. Study subjects were initially chosen by selecting the first patient randomly from one to five by lottery
method then every 5th study subject was chosen by systematic random sampling. All patients aged 20 years
& above including pregnant females who attended OPD of CHC, Barwala, and willing to participate were
included in the study. However, patients with any acute severe illness and any women with pregnancy-
induced hypertension were excluded from the study. Variables such as name, age, sex, and BP readings were
recorded in a register. JNC 7 classification of blood pressure for adults was used to classify the BP

readings into normal, prehypertension, and hypertension. Cut-off values for BP were taken as patients with
either systolic BP > 140 or diastolic BP > 90 or both were considered hypertensive. Patients with either
systolic BP between 120-139 mmHg or diastolic BP between 80-89mmHg or both were considered as
prehypertensive. Blood pressure was measured by using an aneroid sphygmomanometer. Participants were
made to sit quietly for at least 5 minutes with the back supported by the chair backrest, with feet on the floor
and arms supported at heart level. The BP measurements were performed on the left arm after resting the
arm on the table at the level of the heart. Systolic blood pressure (SBP) was noted at the point when the first
of two or more Korotkoff sounds heard (onset of phase 1) and the disappearance of Korotkoff sound (onset of
phase 5) was used to define diastolic blood pressure (DBP). Patients with either systolic BP > 140 or diastolic
BP > 90 or both were considered as hypertensive. BP was measured by a primary care physician. The average
of the 2 blood pressure readings, as recommended by JNC 7, was taken. The collected data

were analyzed using the Statistical Package for Social Sciences (SPSS) version 20.0. Appropriate statistics
(mean, median, standard deviation, Chi-square test) were applied to draw relevant inferences. A p-value of
<0.05 was considered statistically significant. Ethical clearance was obtained from the Institutional Review
Board (IRB) of Maharaja Agrasen Medical College, Agroha vide reference no. MAMC/Pharma/IEC/19/14 of
Institutional Ethics Committee for Human Research before starting the study. Informed and written consent
was obtained before enrolling the patients.

Results

Among 713 patients attending the OPD, 200 (28.1%) patients were found to be hypertensive and
513 (71.9%) patients as non-hypertensive (180 as prehypertensive and 333 as normotensive). The overall
burden of hypertension and prehypertension was observed to be 28.1% and 25.2% respectively (Figure 7).

B Hypertensive
Pre-hypertensive

B Normotensive

FIGURE 1: Burden of hypertension among OPD patients

The mean age of hypertensive and non-hypertensive patients was 51.62 £12.82 and 42.36 + 12.61
respectively, and this difference between the mean age of the two groups was found to be statistically
significant (p = 0.001). The burden of hypertension was maximum (48.8%) in the age group of 60-80 years.
The observed difference between increasing age and the burden of hypertension was found to be statistically
significant (p<0.001). Among males and females, the burden of hypertension was found to be 32.1% and
25.5% respectively. The observed difference between sex and the burden of hypertension was not found to
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Variable

Age (mean+SD)

Age groups n (%)

20 — 39 years

40 — 59 years

60 — 80 years

Sex n (%)

Male

Female

Systolic BP (mean+SD)

Diastolic BP (mean+SD)

be significant (p = 0.056). The mean systolic BP of hypertensive patients and non-hypertensive patients
were 152.35 +13.85 mmHg and 110.75+13.49 mmHg respectively, and this difference between mean systolic
BP of the two groups was found to be statistically significant (p = 0.001). The mean diastolic BP of
hypertensive patients and non-hypertensive patients were 97.09 = 10.13 mmHg and 70.64 = 9.08 mmHg
respectively, and this difference between the mean diastolic BP of the two groups was found to be
statistically significant (p = 0.001) (Table I).

HTN Non-HTN p-value
51.62 +12.82 42.36 + 12.61 0.001
27 (11) 218 (89)
111 (32.6) 230 (67.4) 0.001
62 (48.8) 65 (51.2)
88 (32.1) 186 (67.8)

0.056
112 (25.5) 327 (74.5)
152.35 +13.85 110.75 + 13.49 0.001
97.09 £ 10.13 70.64 £ 9.08 0.001

TABLE 1: Association of hypertension with different demographic parameters (n=713)

Age Groups(in years)

20-39
40 -59
60 - 80

Total

Out of a total of 713 OPD patients, a majority (341) of them were in the age group of 40-59 years. The
majority of OPD patients (61.6%) were females. The observed difference between age group and sex was
found to be statistically significant (p=0.01) (Table 2). This signifies that the health-seeking behavior was
more among females of all age groups as compared to males.

Male Female
p-value
n (%) n (%)
76 (31.0) 169 (69.0)
141 (41.3) 200 (58.7)
0.01
62 (44.9) 65 (55.1)
274 (38.4) 439 (61.6)

TABLE 2: Association of age group with the sex of OPD patients (n=713)

Discussion

A meta-analysis conducted in 2014 by Anchala et al. [7] found a similar prevalence of hypertension (29.8%).
A slightly higher prevalence was found in studies carried out by Dhungana et al. [8] (32.5%) in municipalities
of Kathmandu, Nepal in 2016, and Singh et al. [9] (32.9%) in urban Varanasi in 2017. A much higher
prevalence (63.7%) was found in a study conducted by Rouf et al. in the adult population of Block Hazratbal,
Srinagar in 2018 [10].

Other studies which reported a higher prevalence of hypertension were those carried by Awino et al.

[11] (36.9%) among adult patients attending Yala Sub-County Hospital, Siaya County (Kenya) in 2016, Kafle
RC et al. [12] (41.55%) in a rural community of western Nepal 2018, Banerjee et al. [13] (42.0%) in the slums
of Kolkata in 2015, and Chandra et al. [14] (48.0%) in the field practice area of Rajiv Gandhi Institute of
Medical Sciences, Kadapa in 2011.

A much lower prevalence was also found in some studies carried out by Gudina et al. [15] (13.2%) in
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southwest Ethiopia in 2013, Kishore et al. [16] (14.1%) in Rural Delhi in 2016, Sharma et al. [17] (14.2%) in a
rural area of Madhya Pradesh in 2015, and Islam et al. [18] (23.7%) in the urban area of Bangladesh in

2015. The observed difference might be due to different geographical areas. Various studies have reported a
wide range of prevalence of hypertension. Kearney et al. [19] analysed worldwide data and also concluded
the varied prevalence of hypertension with the lowest prevalence in rural India (3.4% in men and 6.8% in
women) and the highest prevalence in Poland (68.9% in men and 72.5% in women).

Age group-wise comparison of hypertension

Age is known to be an important risk factor for hypertension. As age advances, so did the prevalence of
hypertension among both sexes. Similar findings were reported in our study where hypertensive were older
(51.62 £12.82) as compared to non-hypertensive (42.36 +12.61) which was found to be statistically
significant at p<0.001. This finding was consistent with a study done by Siddiqui et al. [20] in which the mean
age of hypertensives (38.7+16.5) was significantly greater (p<0.001) than normotensives (29.2+13.6).

In our study, the number of hypertensive patients increases with increasing age groups. In lower age groups
(20-39 years), 11% of patients reported having hypertension, followed by 32.6% and 48.8% in 40-59 years
and 60-80 years, respectively, which was statistically significant with a p-value <0.001. Kafle et al.

[12], Dhungana et al. [8], and Mosha et al. [21] also reported that the prevalence of hypertension increases
with the increasing age group. This finding was similar to a study done by Jindal et al. [22] which also
reported a higher prevalence of hypertension among individuals greater than 40 years of age. This finding
can be explained by the fact that with increasing age, the aorta and walls of arteries get stiffened, and this
contributes to the high prevalence of hypertension in older age groups [23].

Sex-wise comparison of hypertension

In the current study, among 713 OPD patients, 32.1% of males and 25.5% of females are reported to have
HTN. Almost similar prevalence was reported by a study carried out by Dhungana et al. This study reported a
prevalence of hypertension among males to be 38.4%, and a 28.4% prevalence of HTN was reported among
females. [8] Similarly in this study males were reported to have a higher prevalence of HTN as compared to
females, similar to other studies conducted by Singh et al. [9] (male: 40.9%, female: 26.0%) and Awino et

al. [11] (male 38.9%, female 35.7%). This gender disparity in hypertension prevalence could be

explained partially due to biological sex differences and partially due to behavioral and risk factors of
hypertension like smoking, alcohol consumption, or physical activity which are either less or absent in
women, as reported by Singh et al. [9]. In this present study, among all age groups, 61.6% of OPD

patients were females as compared to 38.4% of males. This suggests that the health-seeking behavior was
more among females of all age groups as compared to males. Few studies also supported the finding that
women are more interested in healthcare services utilization and also more likely to express their poor
health leading to having a high awareness of the condition. This results in having better health in women as
compared to men [24,2.5,26].

Despite our efforts, this study had some limitations which have been accounted for while analyzing and
reporting the findings of the study. One of the limitations of the study was that the patients were enrolled in
a government-operated healthcare facility. This may not reflect the actual burden in the population. This
was primarily due to operational feasibility.

Conclusions

The present study confirmed a high burden of hypertension in the study area. It was also found that the
burden of hypertension increased significantly with advancing age. Therefore, it is necessary that effective
preventive and control measures are implemented with a special focus on the geriatric age group. Further,
one-fourth of people were categorized as pre-hypertensives and hence, control strategies for the prevention
of hypertension should be implemented with a special focus on preventing the progression of
prehypertensives to hypertensives. Health camps should be routinely organized.

Additional Information
Disclosures

Human subjects: Consent was obtained or waived by all participants in this study. Maharaja Agrasen
Medical College, Agroha (Hisar) Institutional Ethics Committee for Human Research issued approval
MAMC/Pharma/IEC/19/14. This research project is approved on 05-02-19. Animal subjects: All authors
have confirmed that this study did not involve animal subjects or tissue. Conflicts of interest: In
compliance with the ICMJE uniform disclosure form, all authors declare the following: Payment/services
info: All authors have declared that no financial support was received from any organization for the
submitted work. Financial relationships: All authors have declared that they have no financial
relationships at present or within the previous three years with any organizations that might have an
interest in the submitted work. Other relationships: All authors have declared that there are no other
relationships or activities that could appear to have influenced the submitted work.

2023 Sindwani et al. Cureus 15(1): €33569. DOI 10.7759/cureus.33569 40f5


javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)

Cureus

References

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Gupta R, Xavier D: Hypertension: The most important non communicable disease risk factor in India . Indian
Heart J. 2018, 70:565-72. 10.1016/}.ihj.2018.02.003

Kearney PM, Whelton M, Reynolds K, Whelton PK, He J: Worldwide prevalence of hypertension: A
systematic review. ] Hypertens. 20041, 22:11-9.

Mehos BM, Saseen JJ, MacLaughlin EJ: Effect of pharmacist intervention and initiation of home blood
pressure monitoring in patients with uncontrolled hypertension. Pharmacotherapy. 2000. 20:1384-9.
10.1592/phco.20.17.1384.34891

CDC: high blood pressure [Internet]. Centers for Disease Control and Prevention; c2015. Available from:
http://www.cdc.gov/bloodpressure/index.htm. (201910). https://www.cdc.gov/bloodpressure/index.htm.
High blood pressure (HTN) . (2020). Accessed: January 15, 2020: https://www.mayoclinic.org/diseases-
conditions/high-blood-pressure/symptoms-causes/syc-20373410.

Hypertension. (2019). Accessed: January 15, 2020: https://www.who.int/news-room/fact-
sheets/detail/hypertension.

Anchala R, Kannuri NK, Pant H, Khan H, Franco OH, Di Angelantonio E, Prabhakaran D: Hypertension in
India: A systematic review and meta-analysis of prevalence, awareness and control of hypertension. |
Hypertens. 2014, 32:1170-7. 10.1097%2FHJH.0000000000000146

Dhungana RR, Pandey AR, Bista B, Joshi S, Devkota S: Prevalence and associated factors of hypertension: A
community-based cross-sectional study in municipalities of Kathmandu, Nepal. Int ] Hypertens. 2016,
2016:1656938. 10.1155/2016/1656938

Singh S, Shankar R, Singh GP: Prevalence and associated risk factors of hypertension: A cross-sectional
study in Urban Varanasi. Int ] Hypertens. 2017, 2017:5491838. 10.1155/2017/5491838

Rouf A, Rasool M, Khan SMS, et al.: Prevalence of hypertension and its association with waist circumference
in adult population of block Hazratbal, Srinagar, India. Ann Med Health Sci Res. 2018, 8:68-73.

Awino BO, Ogonda LA, Barno GC, Ng’wena GM: Awareness status and associated risk factors for
hypertension among adult patients attending Yala Sub-County Hospital, Siaya County, Kenya. Public Health
Res. 2016, 6:99-105.

Kafle RC, Sharma D, Paudel N, Sapkota S, Alurkar VM: Prevalence and associated risk factors of
hypertension in a rural community of Western Nepal: A cross sectional study. ] Adv Internal Med. 2018,
5:11-6.10.3126/jaim.v7i1.19577

Banerjee S, Mukherjee TK, Basu S: Prevalence, awareness, and control of hypertension in the slums of
Kolkata. Indian Heart J. 2016, 68:286-94. 10.1016/j.ihj.2015.09.029

Sekhar KC, Moukthika KV, Bala Krishna C, Kishore Kumar K], Sujith Kumar DS, Kumbhar SK: Prevalence and
risk factors of hypertension in above 40 years age group urban population of Kadapa. Indian J Public Health
Res Dev. 2011, 2:30-3.

Gudina EK, Michael Y, Assegid S: Prevalence of hypertension and its risk factors in southwest Ethiopia: A
hospital-based cross-sectional survey. Integr Blood Press Control. 2013, 6:111-7. 10.2147/IBPC.S47298
Kishore J, Gupta N, Kohli C, Kumar N: Prevalence of hypertension and determination of its risk factors in
Rural Delhi. Int ] Hypertens. 2016, 2016:7962595. 10.1155/2016/7962595

Sharma A, Gupta SK, Agarwal SS, Gupta M, Shrivastava S: A study of prevalence of hypertension and
prehypertension and its associated risk factors in rural area of Madhya Pradesh. Ntl ] of Community Med.
2015, 6:207-11.

Islam SM, Mainuddin A, Islam MS, Karim MA, Mou SZ, Arefin S, Chowdhury KN: Prevalence of risk factors
for hypertension: A cross-sectional study in an urban area of Bangladesh. Glob Cardiol Sci Pract. 2015,
2015:43. 10.5339/gcsp.2015.43

Kearney PM, Whelton M, Reynolds K, Muntner P, Whelton PK, He J: Global burden of hypertension: analysis
of worldwide data. Lancet. 2005, 365:217-23. 10.1016/50140-6736(05)17741-1

Siddiqui H, Anjum Q, Omair A, Usman J, Rizvi R, Ashfaq T: Risk factors assessment for hypertension in a
squatter settlement of Karachi. ] Pak Med Assoc. 2005, 55:390-2.

Mosha NR, Mahande M, Juma A, et al.: Prevalence,awareness and factors associated with hypertension in
North West Tanzania. Glob Health Action. 2017, 10:1321279. 10.1080/16549716.2017.1321279

Jindal R, Jindal N, Dass A: Prevalence of hypertension and its association with various risk factors-a survey
in Uttar Pradesh. Int ] Contemp Med Res. 2016, 3:3410-12.

Abebe SM, Berhane Y, Worku A, Getachew A: Prevalence and associated factors of hypertension: A
crossectional community based study in Northwest Ethiopia. PLoS One. 2015, 10:e0125210.
10.1371/journal.pone.0125210

Tabrizi JS, Sadeghi-Bazargani H, Farahbakhsh M, Nikniaz L, Nikniaz Z: Prevalence and associated factors of
prehypertension and hypertension in Iranian population: The Lifestyle Promotion Project (LPP). PLoS One.
2016, 11:0165264. 10.1371/journal.pone.0165264

Everett B, Zajacova A: Gender differences in hypertension and hypertension awareness among young adults .
Biodemography Soc Biol. 2015, 61:1-17. 10.1080/19485565.2014.929488

Cheraghian B, Asadi-Lari M, Mansournia MA, et al.: Prevalence and associated factors of self-reported
hypertension among Tehran adults in 2011: a population-based study (Urban HEART-2). Med | Islam Repub
Iran. 2014, 28:105.

2023 Sindwani et al. Cureus 15(1): €33569. DOI 10.7759/cureus.33569

50f5


https://dx.doi.org/10.1016/j.ihj.2018.02.003
https://dx.doi.org/10.1016/j.ihj.2018.02.003
https://journals.lww.com/jhypertension/Abstract/2004/01000/Worldwide_prevalence_of_hypertension__a_systematic.3.aspx
https://dx.doi.org/10.1592/phco.20.17.1384.34891
https://dx.doi.org/10.1592/phco.20.17.1384.34891
https://www.cdc.gov/bloodpressure/index.htm
https://www.cdc.gov/bloodpressure/index.htm
https://www.mayoclinic.org/diseases-conditions/high-blood-pressure/symptoms-causes/syc-20373410
https://www.mayoclinic.org/diseases-conditions/high-blood-pressure/symptoms-causes/syc-20373410
https://www.who.int/news-room/fact-sheets/detail/hypertension
https://www.who.int/news-room/fact-sheets/detail/hypertension
https://dx.doi.org/10.1097%2FHJH.0000000000000146
https://dx.doi.org/10.1097%2FHJH.0000000000000146
https://dx.doi.org/10.1155/2016/1656938
https://dx.doi.org/10.1155/2016/1656938
https://dx.doi.org/10.1155/2017/5491838
https://dx.doi.org/10.1155/2017/5491838
https://www.amhsr.org/articles/prevalence-of-hypertension-and-its-association-with-waist-circumference-in-adult-population-of-block-hazratbal-srinagar-india-4479.html
http://article.sapub.org/10.5923.j.phr.20160604.01.html
https://dx.doi.org/10.3126/jaim.v7i1.19577
https://dx.doi.org/10.3126/jaim.v7i1.19577
https://dx.doi.org/10.1016/j.ihj.2015.09.029
https://dx.doi.org/10.1016/j.ihj.2015.09.029
https://www.researchgate.net/profile/Tushar-Bera-2/publication/273260878_Evaluation_of_the_health_awareness_package_for_the_improvement_of_knowledge_Attitudes_and_practices_KAP_of_secondary_school_students_at_rural_areas_of_Paschim_Medinipur_West_Bengal/links/5a1827050f7e9be37f95d017/Evaluation-of-the-health-awareness-package-for-the-improvement-of-knowledge-Attitudes-and-practices-KAP-of-secondary-school-students-at-rural-areas-of-Paschim-Medinipur-West-Bengal.pdf#page=34
https://dx.doi.org/10.2147/IBPC.S47298
https://dx.doi.org/10.2147/IBPC.S47298
https://dx.doi.org/10.1155/2016/7962595
https://dx.doi.org/10.1155/2016/7962595
https://www.njcmindia.com/index.php/file/article/view/1166
https://dx.doi.org/10.5339/gcsp.2015.43
https://dx.doi.org/10.5339/gcsp.2015.43
https://dx.doi.org/10.1016/S0140-6736(05)17741-1
https://dx.doi.org/10.1016/S0140-6736(05)17741-1
https://pubmed.ncbi.nlm.nih.gov/16302474/
https://dx.doi.org/10.1080/16549716.2017.1321279
https://dx.doi.org/10.1080/16549716.2017.1321279
https://www.ijcmr.com/uploads/7/7/4/6/77464738/ijcmr_1109_dec_16.pdf
https://dx.doi.org/10.1371/journal.pone.0125210
https://dx.doi.org/10.1371/journal.pone.0125210
https://dx.doi.org/10.1371/journal.pone.0165264
https://dx.doi.org/10.1371/journal.pone.0165264
https://dx.doi.org/10.1080/19485565.2014.929488
https://dx.doi.org/10.1080/19485565.2014.929488
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4301203/

	The Burden of Hypertension and Prehypertension in a Community Health Centre of Haryana
	Abstract
	Background
	Objectives
	Methodology
	Result
	Conclusion

	Introduction
	Materials And Methods
	Results
	FIGURE 1: Burden of hypertension among OPD patients
	TABLE 1: Association of hypertension with different demographic parameters (n=713)
	TABLE 2: Association of age group with the sex of OPD patients (n=713)

	Discussion
	Age group-wise comparison of hypertension
	Sex-wise comparison of hypertension

	Conclusions
	Additional Information
	Disclosures

	References


