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INTRODUCTION 
Raised blood pressure is estimated to be responsible for 7.5 million 
fatalities worldwide, accounting for around 12.8% of all deaths(1). 
This equates to 57 million disability adjusted life years (DALYS), or 
3.7% of total DALYS(1). Being the major cause of cardiovascular 
diseases and stroke, hypertension is extremely detrimental socially and 
economically(2). 

Increasing prevalence of hypertension worldwide exclusively at middle 
income countries has been a huge public health concern for 
cardiovascular morbidities. In 2010, more than 31 % of adults had 
hypertension worldwide(3).  The overall prevalence of hypertension was 
30.75% among Indian adults in 2019 which showed that almost one in 
every third person was hypertensive (4). In comparison to rural places, 
disease is more prevalent in metropolitan settings(5).

The changing trend with increase in prevalence of non-communicable 
diseases can be related to the changing lifestyle and dietary habits. 
Tobacco use and smoking, as well as job and family stress, are major 
contributors of heart disease.  Lack of regular physical activity in the city, 
poor nutrition, excessive spending, never having breakfast, and eating 
excessively fried foods, among other reasons, produce greater disease in 
the city than in rural areas(6).  The objective of our study is to determine 
and compare the socio-cultural risk factors of hypertension and the 
activities of daily living among hypertensive patients and healthy 
controls residing in urban population of Rishikesh, Uttarakhand.  

METHODS
Study population, design, and participants
A “ Case control” study was conducted at selected urban population of 
Rishikesh, Uttarakhand for a period of one year from January 2021 to 
July 2021. Adarshgram, Asutosh Nagar, Chandreswar Nagar, Bhairav 
Mandir Colony, Mayakund were randomly selected from the 5 urban 
wards in Rishikesh. Case is dened as a known diagnosed patient of 
hypertension belonging to the selected area, Controls were the ones who 
had systolic blood pressure < 140 mm Hg and diastolic blood pressure < 
90 mm Hg on examination and not on medication for hypertension. 
Cases and control were matched individually (1:1) based on age 
(±5years) and gender. All diagnosed cases of hypertension and their 
neighborhood controls were included in the study whereas critically ill 
patients requiring emergency care and those who did not give consent 
were excluded.

Sample size and sampling technique

Considering two-sided condence interval 95%, power of 80%, 
hypothetical proportion of cases and control with exposure as 51.8% 
and 31.7% respectively(7), and ratio of control to cases 1:1, the sample 
size was calculated to be 103 in each group (Using Fleiss method with 
the correction factor). In mid-September 2020, when the rst wave of 
COVID-19 was about to decline, this study was planned. Accordingly, 
the 274  sample size  was calculated without keeping  in mind the 
postulation of the resurgence of the COVID-19 second wave. From 
January 2021 to May 2021 data collection was started which was the 
period of reappearance of COVID-19 second wave. Due to resurge in 
COVID 19 cases and regulations related to it, the total sample size was 
reduced to 150 (75 in each group) and approval was taken from the 
institute for the same. Convenience sampling was done for the cases 
and controls from the selected urban wards.

Study outcomes and variables
A predesigned semi-structured questionnaire was pilot tested which 
included socio-demographic variables such as age, gender, type of 
family, marital and educational status, personal characteristics such as 
level of physical activity, duration of sleep and early morning tobacco 
consumption and dietary factors such as skipping breakfast, 
consumption of oily food and fruits in a week. Perceived stress scale 
was used to assess the level of stress among study participants. The 
association of routine sociocultural habits of participants on 
hypertension was assessed in the terms of outcome variable.

Fig 1 depicts the study flow diagram along with data collection 
method
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ASHA - Accredited Social Health Activist, ANM - Auxiliary Nurse  
and Midwife

Data management and analysis
SPSS version 25 was used for data analysis and data was compiled in 
excel sheet. Results of the study are tabulated with appropriate 
statistical.  

Ethical consideration and confidentiality of data
Ethical approval was obtained from Institutional Ethics Committee 
(AIIMS/IEC/21/379). Condentiality of the information was 
maintained and identity of the patient was not revealed

RESULTS 
The number total study participants were 152 including 76 cases and 
76 healthy controls. Majority (39%) of participants were from age 
group of ≥ 60 Years (Fig 2). In this study females were the majority 
(65%) of the participants, and there were 26 males and 50 females in 
both case and control group. 

Fig 2: Distribution of total study participants according to 
different age groups.

Table 1: Association of case and control with the socio 
demographic characteristics

(Values in parenthesis are in percentage, P value <0.05 considered 
statistically signicant)

Table 1 shows sociodemographic characteristics of cases and controls. 
Chi square test was applied and no signicant association of cases and 
controls was found with type of family, marital status, educational 
status, and occupation (p value > 0.05). As Hypertension is 
multifactorial only one factor in socio-demographic prole might not 
effect this disease.

Table 2: Association of sleep, physical activity, addiction and stress 
with cases and controls

(Values in parenthesis are in percentage, P value <0.05 considered 
statistically signicant)

Table 2 depicts the association of duration of sleep, stress and level of 
physical activity with cases and control. Signicant association was 
observed with duration of sleep and physical activity with cases and 
control on applying chi-square test (p value < 0.05). Inadequate and 
incomplete sleep has been scientically evidenced in association with 
increased cardiovascular risk. Less than 6- 7 hour of sleep is higher 
among cases as compare to control.

Table 3: Association dietary and other routine habits with cases 
and controls

(Values in parenthesis are in percentage, P value <0.05 considered 
statistically signicant)

The association of dietary and other routine habits with case and 
control is shown in Table 3. Compared to controls, the proportion of 
those consuming early morning tea/coffee was more (47.4%) in cases 
where as the proportion of those consuming water in empty stomach 
early morning was less (19.7%). Majority of the cases skips morning 
breakfast and the association was establish to be “statistically 
signicant” (p <0.05). Statistically signicant association was also 
observed with consumption of oily food and fruits per week among 
cases and controls (p value <.05).  

DISCUSSION 
This case control study to determine and compare the socio-cultural 
risk factors of hypertension and the activities of daily living among 
hypertensive patients and healthy controls was conducted among 
urban population of Uttarakhand and there were 76 cases with 
hypertension and 76 healthy controls from the neighborhood. Around 
three forth of the total study participants were above 50 years and 39% 
were above 60 years in present study. In a study conducted by Shyamal 
et al Malda district of West Bengal showed that the risk of hypertension 
is 14 times more among the individuals above 60 years of age. Majority 
of participants in both groups were females accounting for around 65% 
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Characteristics “Case”  (N =76) “Control”  (N = 76) “P” value
Type of family, n (%)
Joint Family 41(55.2) 44(57.8) p=.62
Nuclear Family 35(43.4) 32(42.1)
Marital Status, n (%)
 Married 61(80.3) 56(73.7) p=.33
Widow 15(19.7) 20(26.3)
Education Status, n (%)
Uneducated 22(28.9) 14(18.4) p=.42
Primary/ 
Secondary

15(19.7) 19(25.0)

Graduate 13(17.1) 17(22.4)
Post- Graduate 26(34.2) 26(34.2)
Occupational status, n (%)
Profession 12(15.8) 15(19.7) P=.33
Semi - Profession 20(26.3) 12(15.8)
Skilled Worker 5(6.6) 11(14.5)
Unskilled Worker 17(22.4) 17(22.4)
Unemployed 22(28.9) 21(27.6)

“Characteristics” “Case”(N =76) “Control”  (N = 76) “P value”
Duration of sleep, n (%)
≤ 6 hours 17(22.4) 14(18.4) p= .62
≤ 7 hours 43(56.6) 13(17.1)
>7 hours 16(21.1)   49(64.5)
Stress level, n (%)
High Stress 8 (10.5) 7(9.2) P= .96
Moderate Stress 37(48.7) 37(48.7)

Low Stress 31(40.8) 32(42.1)
Tobacco consumption, n (%)
Yes 20(26.3) 13(17.1) p=.16
No 56(73.7)  63(82.9)
Alcohol Consumption, n (%)
Yes 11(14.5) 7(9.2) p=.31
No 65(85.5) 69(90.8)
Physical activity, n (%)
Vigorous Activity 18(23.7) 38(50.0) p=.003
Moderate 38(50.0) 25(32.9)
Inactive 20(26.3) 13(17.1)

Characteristics Case, (N =76) Control, (N = 76) P value
Early morning tobacco consumption/bidi smoking, n (%)
Yes 7(9.2) 8(10.5) p= .78
No 69(91.8) 68(89.5)
Early morning Tea/coffee intake, n (%)
Yes 36(47.4) 24(31.6) P= .046
No 40(52.6) 52(68.4)
Water intake early morning in empty stomach, n (%)
Yes 15(19.7) 31(40.8) P= .004
No 61(82.3) 45(59.2)
Skipping breakfast, n (%)
Yes 54(71.1) 40(52.6) P= .01
No 22(28.9) 36(47.4)
Type of diet, n (%)
Vegetarian 42(55.3) 43(56.6) P= .87
Non- Vegetarian 34(44.7) 33(43.4)
Consumption of oily food in a week, (n%)
>3 Days 42(55.3) 23(30.3) P = .002
<3 days 21(27.6) 22(28.9)
Never 13(17.1) 31(40.8)
Consumption of fruits in a week, n (%)
>5 Days 20(26.3) 35(46.1) P = .02
3-4 Days 45(59.2) 36(47.4)
<3 Days 11(14.5) 5(6.6)
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of total study participants.  

Higher proportion of cases were married (80%) and living with spouse 
compared to controls. This result was similar to the ndings of other 
studies in which higher odds of being hypertensive was found among 
married subjects (8, 9). In contrary to the 2019 study to assess 
prevalence of overweight, obesity, hypertension and diabetes in India 
using NFHS 4 analysis, our study does not show any association of 
Hypertension with educational status or occupation. This might be due 
to less sample size or similar status of education and occupation among 
the urban dwellers selected for this study. 

Changing lifestyle and rapid urbanization has made remarkable 
contribution to increasing prevalence of non-communicable diseases 
in India(8). Modiable risk factors of Hypertension such as dietary 
habits, physical activity, level of stress and sleep are a part of daily life 
activities. 

There was signicant difference in physical activity among cases and 
controls as proportion of cases involved in vigorous physical activity 
was only 23.7 % where as it was 50% among the controls. Our result 
was concordant with the ndings of study by Gamage A U et al which 
concluded that there is higher risk of hypertension among the 
individuals who are physically inactive(10) Various studies have given 
evidence for consistent, temporal and dose dependent relationship 
between physical activity and hypertension development, along with 
evidence of favorable effect of exercise on blood pressure through 
experiments and interventions(11).

In our study 79% of the cases were seen to have a sleep duration less 
than 7 hours were as majority (64.5%) of controls showed to a have a 
sleep duration of more than 7 hours. The results were similar to other 
studies which showed that risk of hypertension is increased among the 
individuals having lower sleep duration(12,13). As per the 
recommendation by American National Sleep Foundation, 7-9 hours 
of sleep is required for adults and short sleep duration is a risk factor for 
hypertension(12,14). Several biological mechanisms relating the risk 
of sleep disorders to hypertension by various studies include CNS 
dysregulation, disturbance in function of ventilation and biological 
rhythms and pathological alteration in blood pressure(15–19). A study 
has also showed that decreased level of leptin, increased levels of 
ghrelin which further increase appetite where as another gives 
evidence for short sleep promoting the individual's appetite for salt and 
suppressing salt excretion in the renal uid(20,21). 

Dietary habits of an individual can be an indirect marker of the lifestyle 
and cultural food practices prevalent in the community. In India 
settings, consumption of tea is daily life practice and the result of our 
study shows there was signicantly increased consumption of early 
morning tea or coffee among the hypertensive cases in comparison to 
controls. It was also observed that among the controls there was 
signicantly increased consumption of water early morning in in 
empty stomach. Studies have emphasized on importance of water 
intake and its signicance various age groups including healthy 
aging(22). Consumption of water which is calorie decient in early 
morning might be a healthy practice as it can boost the metabolism and 
aid in protecting from risks of non-communicable diseases such as 
hypertension. 

The results of our study depict that 71.1 percent of cases skipped 
breakfast, which is signicantly higher than controls. This supports the 
ndings in a meta-analysis by Li Z et al which showed skipping 
breakfast is associated with increased risk of hypertension in adult 
population(23). Though breakfast is considered as the most important 
meal of the day traditionally, the changing life style keeping people 
away from the regular breakfast consumption habits (24–28). Skipping 
breakfast which leads to increased appetite and over eating during the 
other time of the day has the potential to lead to overweight, obesity 
and insulin resistance being the noticeable mechanism behind its 
cardiometabolic risks along with its association to increased levels of 
CRP and glycoprotein acetyl suggesting chronic inammation as a 
molecular basis for being a risk factor of hypertension(23). 

A signicant difference was observed in the consumption of oily food 
and fruits among the cases and controls in our study. Cases on 
comparison to controls showed to come more oily food and less fruits 
in a week. These results were in line with the study conducted by 
Colecraft E et al which identied that the median frequency of 
consumption of green leafy vegetables, legumes and fruits is 

signicantly associated with reduction in systolic blood pressure(29). 
Potassium enrich fruits and vegetables  has an important role in 
reducing the blood pressure. Various studies have also identied that 
by reducing the risk of obesity, weight gain and, increased 
consumption of fruits and vegetables counter two strong risk factors of 
hypertension(30). 

Limitation of the study
Calculated sample size could not be achieved due to COVID 19 
pandemic and the study participants more females compared to males 
as majority of the male members were not available at home during 
data collection as occupied with job. As it is a case control study, 
chances of recall bias cannot be ruled out. 

CONCLUSIONS AND RECOMMENDATION
The study has identied numerous risk factors related with 
hypertension such as decreased levels of physical activity, dietary 
habits such as increased consumption of oily food items, decreased 
consumption of fruits, early morning intake tea/coffee, skipping 
breakfast and decreased duration of sleep. We identify the need of 
interventions in the primary level of health care such as health 
education through mass media and health campaigns motivating 
community members to incorporate healthy lifestyle with adequate 
sleep, increased levels of physical activity and healthy dietary habits to 
their daily life to prevent cases of hypertension.

REFERENCES – (APA)
1) https://www.who.int/data/gho/indicator-metadata-registry/imr-details/3155. 

https://www.who.int/data/gho/indicator-metadata-registry/imr-details/3155 (p. 
202312).

2) GBD. (2017). Risk factor collaborators. Global, regional, and national comparative risk 
assessment of 84 behavioural, environmental and occupational, and metabolic risks or 
clusters of risks for 195 countries and territories, 1990–2017: A systematic analysis for 
the Global Burden of Disease Study 2017. Lancet. 2018, 392(10159)(v) 10, 1923–1994. 
https://doi.org/10.1016/S0140-6736(18)32225-6. Epub November 8, 2018. Erratum in: 
Lancet. (2019, January 12). Erratum, 393(10167), 132 in: Lancet. (2019, June 22), 
393(10190), e44. PubMed: 30496105, PubMed Central: PMC6227755.. (2018202316). 
https://www.who.int/data/gho/indicator-metadata-registry/imr-details/3155.

3) Mills, K. T., Stefanescu, A., & He, J. (2020). The global epidemiology of hypertension. 
Nature Reviews. Nephrology, 16(4), 223–237. https://doi.org/10.1038/s41581-019-
0244-2

4) Ramakrishnan, S., Zachariah, G., Gupta, K., Shivkumar Rao, J., Mohanan, P. P., 
Venugopal, K., Sateesh, S., Sethi, R., Jain, D., Bardolei, N., Mani, K., Kakar, T. S., 
Kidambi, B., Bhushan, S., Verma, S. K., Bhargava, B., Roy, A., Kothari, S. S., Gupta, R., 
.฀.฀. CSI-Great India BP Campaign Investigators. (2019). Prevalence of hypertension 
among Indian adults: Results from the great India blood pressure survey. Indian Heart 
Journal, 71(4), 309–313. https://doi.org/10.1016/j.ihj.2019.09.012

5) Abdul-Aziz et al. Tackling CVD in India: The EDL. (2019202327). https://pubmed. 
ncbi.nlm.nih.gov/31779858/

6) Haseler, T., & Haseler, C.: Lack of physical activity is a global problem Primary care is 
an essential partner in the response. [cited. 202327.

7) Sharma, K., Shah, K., Brahmbhatt, P., & Kandre, Y. Skipping breakfast and the risk of 
coronary artery disease. [cited, 202316. https://doi.org/10.1136/bmj.o348

8) Vennu, V., Abdulrahman, T. A., & Bindawas, S. M. The prevalence of overweight, 
obesity, hypertension, and diabetes in India: Analysis of the 2015–2016 national family 
health survey. International Journal of Environmental Research and Public Health, 
20192(16). https://doi.org/10.1093/qjmed/hcy162

9) Singh, S., Shankar, R., & Singh, G. P.. (2017). Prevalence and associated risk factors of 
hypertension: A cross-sectional study in Urban Varanasi. International Journal of 
Hypertension, 2017, 5491838. https://doi.org/10.1155/2017/5491838

10) Gamage, A. U., De, R., & Seneviratne, A. Physical inactivity, and its association with 
hypertension among employees in the district of Colombo. [cited, 202321]

11) Kahn, E. B., Ramsey, L. T., Brownson, R. C., Heath, G. W., Howze, E. H., Powell, K. E., 
Stone, E. J., Rajab, M. W., & Corso, P.. (2002). The effectiveness of interventions to 
increase physical activity: A systematic review. American Journal of Preventive 
Medicine [Internet, 22(4) Suppl., 20022023, 21. https://doi.org/10.1016/s0749-
3797(02)00434-8

12) Li, C., & Shang, S.. (2021). Relationship between sleep and hypertension: Findings from 
the NHANES (2007–2014). International Journal of Environmental Research and 
Public Health [Internet, 7867(15), 200718. https://doi.org/10.3390/ijerph18157867

13) Itani, O., Jike, M., Watanabe, N., & Kaneita, Y.. (2017). Short sleep duration and health 
outcomes: A systematic review, meta-analysis, and meta-regression. Sleep Medicine, 
32(32), 246–256. https://doi.org/10.1016/j.sleep.2016.08.006

14) Chaput, J. P., Dutil, C., & Sampasa-Kanyinga, H. (2018). Sleeping hours: What is the 
ideal number and how does age impact this? Nature and Science of Sleep. Dove Medical 
Press Ltd., 10, 421–430. https://doi.org/10.2147/NSS.S163071

15) Makarem, N., Shechter, A., Carnethon, M. R., Mullington, J. M., Hall, M. H., & Abdalla, 
M.. (2019). Sleep duration and blood pressure: Recent advances and future directions. 
Current Hypertension Reports [Internet. 201912023, 21(5), 33. https://doi.org/10.1007/ 
s11906-019-0938-7

16) Friedman, O., Shukla, Y., & Logan, A. G.. (2009). Relationship between self-reported 
sleep duration and changes in circadian blood pressure. American Journal of 
Hypertension [Internet, 22(11), 20092023. https://doi.org/10.1038/ajh.2009.165

17) Chowdhuri, S., & Badr, M. S.. (2017). Control of ventilation in health and disease. 
201712023. Chest, 21(4), 917–929-8894312. https://doi.org/10.1016/j. chest. 2016. 
12.002

18) Yang, D., Rundek, T., Patel, S. R., Cabral, D., Redline, S., Testai, F. D., Cai, J., Wallace, 
D. M., Zee, P. C., & Ramos, A. R. (2019). Cerebral hemodynamics in sleep apnea and 
actigraphy-determined sleep duration in a sample of the Hispanic community health 
study/study of latinos. Journal of Clinical Sleep Medicine, 15(1), 15–21. 
https://doi.org/10.5664/jcsm.7560

19) Tamisier, R., Weiss, J. W., & Pépin, J. L. Sleep biology updates: Hemodynamic and 
autonomic control in sleep disorders. Metabolism [Internet. 201812023, 21, 3–10.

20) Spiegel, K., Tasali, E., Penev, P., & Van Cauter, E.. (2004). Brief communication: Sleep 
curtailment in healthy young men is associated with decreased leptin levels, elevated 
ghrelin levels, and increased hunger and appetite. Annals of Internal Medicine [Internet. 

Volume - 13 | Issue - 12 | December - 2023 |  . PRINT ISSN No 2249 - 555X | DOI : 10.36106/ijar

42  INDIAN JOURNAL OF APPLIED RESEARCH



200472023, 21(11), 846–850. https://doi.org/10.7326/0003-4819-141-11-200412070-
00008

21) Gangwisch, J. E.. (2014). A review of evidence for the link between sleep duration and 
hypertension. American Journal of Hypertension. Oxford University Press. 
2014123542, 27(10), 1235–1242. https://doi.org/10.7326/0003-4819-141-11-20041 
2070-00008

22) Popkin, B. M., D'Anci, K. E., & Rosenberg, I. H.. (2010). Water, hydration, and health. 
Nutrition Reviews. 201012023, 21(8), 439–458. https://doi.org/10.1111/j.1753-4887. 
2010.00304.x

23) Li, Z., Li, H., Xu, Q., & Long, Y.. (2022). Skipping breakfast is associated with 
hypertension in adults: A meta-analysis. Hypertension [Internet. 20222023212022, 
2022, 7245223. https://doi.org/10.1155/2022/7245223

24) Siega-Riz, A. M., Popkin, B. M., & Carson, T.. (2000). Differences in food patterns at 
breakfast by sociodemographic characteristics among a nationally representative 
sample of adults in the United States. Preventive Medicine, 30(5), 20002023, 21. 
https://doi.org/10.1006/pmed.2000.0651

25) Ruxton, C. H. S., & Kirk, T. R.. (1997). Breakfast: A review of associations with 
measures of dietary intake, physiology and biochemistry. British Journal of Nutrition 
[Internet, 78(2), 19972023. https://doi.org/10.1079/bjn19970140

26) Afnita, A., Catalani, L., Cecchetto, G., De Lorenzo, G., Dilillo, D., Donegani, G., 
Fransos, L., Lucidi, F., Mameli, C., Manna, E., Marconi, P., Mele, G., Minestroni, L., 
Montanari, M., Morcellini, M., Rovera, G., Rotilio, G., Sachet, M., & Zuccotti, G. V.. 
(2013). Breakfast: A multidisciplinary approach. Italian Journal of Pediatrics, 39, 
20132023, 21. https://doi.org/10.1186/1824-7288-39-44

27) Dandona, L., Dandona, R., Kumar, G. A. et al. (1990–2016). Nations within a nation: 
Variations in epidemiological transition across the states of India. In the Global Burden 
of Disease Study. Lancet [Internet. 201722023, 21, 2437–2460. https://doi.org/10. 
1016/S0140-6736(17)32804-0

28) Sharma, K., Shah, K., Brahmbhatt, P., & Kandre, Y. Skipping breakfast and the risk of 
coronary artery disease. [cited, 202321. https://doi.org/10.1016/S0140-6736(17)32804-
0

29) Colecraft, E. K., Asante, M., Christian, A. K., & Adu-Afarwuah, S.. (2018). 
Sociodemographic characteristics, dietary practices, and nutritional status of adults with 
hypertension in a semi-rural community in the eastern region of Ghana. International 
Journal of Hypertension [Internet. 20182023212018, 2018, 2815193. https://doi. 
org/10.1155/2018/2815193

30) Bertoia, M. L., Mukamal, K. J., Cahill, L. E., Hou, T., Ludwig, D. S., Mozaffarian, D., 
Willett, W. C., Hu, F. B., & Rimm, E. B.. (2015). Changes in intake of fruits and 
vegetables and weight change in United States men and women followed for UP to 24 
years: Analysis from three prospective cohort studies. 201512023. PLoS Medicine, 
21(9), e1001878. https://doi.org/10.1371/journal.pmed.1001878

Volume - 13 | Issue - 12 | December - 2023 |  . PRINT ISSN No 2249 - 555X | DOI : 10.36106/ijar

 INDIAN JOURNAL OF APPLIED RESEARCH 43


