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Abstract
Background Approximately 10% of non-communicable diseases (NCDs) can be attributed to hypertension. The prevalence 
of hypertension is steadily increasing among urban, rural, and tribal populations alike. There has been a growing incidence 
of hypertension within underprivileged groups; however, there is a scarcity of research focusing on the risks of hypertension 
within Indian tribes. The current study aimed to estimate the pooled prevalence of hypertension among tribes and the risk 
factors of hypertension.
Methods This study uses data from the fifth phase of the National Family Health Survey (NFHS-5) in India, covering 
2,843,917 individuals in 636,699 households. A total of 69,176 individuals belonging to tribal communities aged between 
15 and 49, encompassing both males and females, have been incorporated into our study. The study utilized bivariate and 
multivariable binary logistic regression analyses, which were conducted using the R statistical software.
Results Among 69,176 tribal populations between 15 and 49 years, the overall prevalence of hypertension was 12.54% 
(8676/69176; 95% CI, 12.29%, 12.79%). The prevalence of hypertension among males was 16.4% and 12.07% among 
females. Age, gender, education, marital status, smoking, and alcohol consumption were found to be the significant predic-
tors of hypertension among tribes.
Conclusion The rising prevalence and potential dangers of hypertension within Indian tribes highlight their epidemiologi-
cal transition burdened by significant cardiometabolic health concerns, necessitating prompt and ongoing monitoring and 
surveillance.
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Introduction

Hypertension is a prominent public health concern that is 
increasingly prevalent within diverse ethnic groups and 
traditional communities residing in middle-income coun-
tries [1, 2]. An estimated 71% of the global mortality rate 
is attributed to non-communicable diseases (NCDs), which 
claim the lives of over 40 million individuals annually [3]. 
According to the Global Burden of Disease (GBD) study, 

cardiovascular diseases (CVD) have been identified as the 
primary cause of mortality and morbidity [4]; also, as esti-
mated, hypertension was responsible for approximately 1.63 
million deaths in 2016, which is significantly higher than 
the 0.78 million deaths that had been reported in 1990 [5].

Non-communicable diseases (NCDs) in both developed 
and developing nations have reached epidemic proportions. 
Non-communicable diseases (NCDs) account for more than 
70% of mortality and contribute to more than 50% of the 
global disease burden. A combination of cardiovascular dis-
eases (CVDs), carcinomas, respiratory illnesses, and stroke 
accounts for approximately 44% of premature non-commu-
nicable disease (NCD) deaths and nearly 80% of cardiovas-
cular disease (CVD)–related deaths. Globally, hypertension 
impacts more than 25% of the populace. Worldwide, hyper-
tension is acknowledged as the third leading cause of death 
across all age groups. In India, stroke is responsible for 57% 
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of mortality cases related to stroke and 24% of mortality 
cases pertaining to coronary heart disease [6].

There are more than 370 million indigenous individuals 
living in 90 distinct nations, accounting for roughly 5% of 
the worldwide population [7]. India is home to the largest 
indigenous population globally, with an estimated count of 
104 million individuals, constituting approximately 8.6% of 
the nation’s overall population [8]. The indigenous popu-
lation in India is officially referred to as tribal people and 
categorized as scheduled tribes.

Diabetes and hypertension are the most prevalent non-
communicable diseases (NCDs), and their shared associa-
tion with several comorbidities negatively impacts adher-
ence to treatment, contributing to poorer health outcomes, 
lowered quality of life, and premature mortality [9].

Hypertension can be diagnosed and treated with proper 
medication. Early detection, treatment, and management 
can reduce hypertension-related health problems [10]. 
Inadequate treatment of diabetes and hypertension has 
major implications on the health outcomes of individuals 
and its financial burden on communities [11]. The majority 
of hypertensives, especially in tribal communities, are undi-
agnosed and, therefore, never receive treatment. Therefore, 
it is imperative to evaluate and emphasize the increasing 
prevalence of hypertension within indigenous communities 
in India. The primary objective of our study was to estimate 
the prevalence of hypertension within the Indian tribal popu-
lation by utilizing nationally representative data obtained 
from the National Family Health Survey-5(2019).

Materials and Methods

The data employed in this analysis was acquired from the fifth 
iteration of the National Family Health Survey (NFHS-5), a 
survey conducted at the household level in India between 2019 
and 2021. The survey is designed to be nationally representa-
tive. The National Family Health Survey-5 (NFHS-5) imple-
mented a sampling strategy involving two stratification stages. 
The sampling methodology employed in the initial stage var-
ied between rural and urban regions within each district. In 
rural settings, villages were designated as the primary sam-
pling units (PSUs) and were selected by applying probability 
proportional to size (PPS) methodology. Conversely, census 
enumeration blocks (CEBs) were employed as the PSUs in 
urban areas and were chosen using probability proportional 
to size systematic sampling. Following the completion of the 
mapping and household listing process for the specified pri-
mary sampling units (PSUs), a total of 22 households were 
chosen through the utilization of systematic random sampling 
in both rural and urban PSUs. The survey encompassed a total 
of 707 districts spanning 28 states and eight union territories 
in India. The successful interviews encompassed a population 

of 2,843,917 individuals residing in 636,699 households. 
Among the total population of 2,843,917 individuals, a count 
of 2,078,315 adults aged 15 years and older was recorded. The 
survey encompassed a sample size of 135,239 women and 
17,729 men belonging to tribal communities who were inter-
viewed. An extensive exposition of the sampling methodology 
and instruments employed in the survey has been provided 
elsewhere [12].

Inclusion criteria were as follows: tribal men and women 
aged 15 to 49 with three systolic and diastolic measurement 
and/or medication details.

Exclusion criteria were as follows: Those who refused to 
participate in blood pressure measurement and had missing 
data in covariates were excluded from the study. Following 
our inclusion criteria, a total of 69,176 tribes were included 
in the study (Fig. 1).

Outcome Variables

The current investigation operationalized hypertension as 
having a systolic blood pressure equal to or exceeding 140 
mm Hg and/or a diastolic blood pressure equal to or exceed-
ing 90 mm Hg. In addition, an individual is classified as 
having hypertension if he/she responded yes to “currently 
taking medications for hypertension.”

Predictor Variables

To study the factors influencing hypertension, the baseline 
variables used in the bivariate and multivariable regression 
analysis included sociodemographic and behavioral charac-
teristics. The sociodemographic variables included a wealth 
index calculated from a standard set of interviewer-observed 
assets divided into five categories (quintiles), namely, poor-
est, poorer, middle, richer, and richest. We included age in 
years (15–19, 20–24, 25–29, 30–34, 35–39, 40–44, 45–49), 
gender (male/female), place of residence (urban/rural), occu-
pation (employed/unemployed), and marital status (unmar-
ried/living with partner/separated). Level of education was 
categorized into four groups: no education (no formal edu-
cation), primary (1–5 years of schooling), secondary (6–12 
years of schooling), and higher (>  12 years of schooling). 
Behavioral characteristics include smoking (yes/no), alcohol 
(yes/no), and how often they consume alcohol, and it was 
classified into almost every day, about once a week, less than 
once a week, and none.

Results

Table 1 shows the characteristics of the tribal population. 
Majority of the participants were females (89%), living 
in rural (86%) and employed (62%). Seventy-one percent 
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were living with partners, 43% were from the poorest 
wealth index, and the majority were non-smokers and non-
drinkers, with 98% and 93%.

Among 69,176 tribal populations between 15 and 49 
years, the overall prevalence of hypertension was 12.54% 
(8676/69176; 95% CI, 12.29%, 12.79%). The prevalence 
of hypertension among males was 16.4% and 12.07% 
among females. The mean (standard deviation) and median 
(interquartile range) age among males are 30.62 (9.85) and 
30 (22–39), and among females are 30.46 (9.79) and 30 
(22–38) respectively.

Our results revealed, the state-wise percentage of 
hypertension among the tribal population was noted in 
Andaman and Nicobar with 29.41% (5/17; 95% CI, 7.75%-
51.07%), followed by Sikkim with 27.12% (32/118; 95% 
CI, 19.09–35.14%), and the lowest was noted in Puduch-
erry and Chandigarh with 0% followed by Rajasthan with 
7.56% (433/5730; 95% CI, 6.87–8.24%) and DNH and DD 
with 8.57% (9/105; 95% CI, 3.22–13.93%) respectively 
(Fig. 2).

The prevalence of hypertension among males at 15 and 
49 years of age was 4.13% (9/218; 95% CI 1.49%, 6.77%) 
and 27.34% (38/139; 95% CI, 19.93%, 34.75%). Simi-
larly, the prevalence of hypertension among females at 15 
and 49 years of age was 2.81% (61/2169; 95% CI, 2.12%, 
3.51%) and 30.09% (340/1130; 95% CI, 27.41, 32.76), 
respectively (Fig. 3).

Risk Factors Associated with Hypertension

Table 2 shows the logistic regression analysis performed 
for not hypertensive and hypertensive between 15 and 49 
years with sociodemographic and behavioral characteristics. 
Individuals with 20–24 years (cOR 1.55; 95% CI 1.35, 1.78), 
25–29 years (cOR 2.27; 95% CI 1.99, 2.60), 30–34 years 
(cOR 3.61; 95% CI 3.17, 4.11), 35–39 years (cOR 5.02; 95% 
CI 4.43, 5.68), 40–44 years (cOR 7.42; 95% CI 6.53, 8.43), 
and 45–49 years (cOR 9.71; 95% CI 8.58, 11.00) are hav-
ing higher odds of being hypertensive compared to 15–19 
years of age. Males (cOR1.43; 95% CI 1.28, 1.59) are hav-
ing higher odds of being hypertensive compared to females. 
Those who live in urban settings (aOR 1.28; 95% CI 1.16, 
1.42) have higher odds of being hypertensive compared to 
those who live in rural settings. Individuals with no educa-
tion (aOR 1.82; 95% CI 1.58, 2.09) and primary education 
(aOR 1.43; 95% CI 1.22, 1.67) have higher odds of being 
hypertensive compared to those with higher education.

In adjusted analysis, increasing age has a strong associa-
tion with hypertension. Males (aOR 1.26; 95% CI 1.05, 1.51) 
are having higher odds of being hypertensive compared to 
females. Individuals who smoke cigarettes (aOR 1.29; 95% 
CI 1.01, 1.65) have higher odds of being hypertensive than 
non-smokers. Compared to those who do not consume alco-
hol, those consuming alcohol (aOR 1.23; 95% CI 1.04, 1.44) 
have higher odds of being hypertensive.

Fig. 1  Sample selection process 
from National Family Health 
Survey-5, conducted between 
2019 and 2021
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Compared to the unemployed, those employed have 
higher odds of being hypertensive (cOR 1.77; 95% CI 1.57, 
2.00). Compared to those who are unmarried, living with a 
partner (cOR 2.65; 95% CI 2.41, 2.91), and separated (cOR 
4.57; 95% CI 4.00, 5.22) have higher odds of being hyper-
tensive. Individuals with richer (cOR 1.19; 95% CI 1.08, 
1.32) and the richest (cOR 1.45; 95% CI 1.23, 1.70) wealth 
index have higher odds of being hypertensive compared to 
the poorest.

Compared to non-smokers and non-alcohol drinkers, 
smokers (cOR 1.92; 95% CI 1.58, 2.34) and alcohol drink-
ers (cOR 1.98; 95% CI 1.80, 2.16) have higher odds of being 
hypertensive. Individuals who consume alcohol almost daily 
(cOR 1.95; 95% CI 1.55, 2.45) have higher odds of being 
hypertensive than to those who do not consume alcohol.

Discussion

In terms of global mortality, high blood pressure is a major 
contributor, killing some 9.4 million people yearly due to 
its association with cardiovascular disease [13]. The pre-
vailing belief was that indigenous populations had lower 
susceptibility to lifestyle diseases such as hypertension, 
attributed to their unique cultural practices and customs. 
This elucidates the rationale behind the disparate findings 
observed in studies examining the prevalence of hyperten-
sion among indigenous populations across different states 
in India. Obtaining a precise prevalence estimate for the 
Indian tribal population poses difficulties due to the popu-
lation’s extensive diversity and heterogeneity.

Table 1  Characteristics 
of the tribal population by 
hypertension, from National 
Family Health Survey-5, 
conducted between 2019 and 
2021 (weighted)

Characteristics Hypertension Total (N =  69,176)

No (N =  60,500) Yes (N =  8676)

Age (in years) 15–19 11,343 (96.18) 451 (3.82) 11,794 (17.05)
20–24 11,116 (94.18) 687 (5.82) 11,803 (17.06)
25–29 10,532 (91.7) 953 (8.3) 11,485 (16.6)
30–34 8526 (87.45) 1224 (12.55) 9750 (14.09)
35–39 7726 (83.37) 1541 (16.63) 9267 (13.4)
40–44 5817 (77.2) 1718 (22.8) 7535 (10.89)
45–49 5440 (72.14) 2101 (27.86) 7541 (10.9)

Gender Female 54,264 (87.93) 7452 (12.07) 61,716 (89.22)
Male 6235 (83.6) 1223 (16.4) 7458 (10.78)

Residence Urban 8293 (84.94) 1470 (15.06) 9763 (14.11)
Rural 52,207 (87.87) 7205 (12.13) 59,412 (85.89)

Education No education 18,967 (83.26) 3814 (16.74) 22,781 (32.93)
Primary 8058 (86.34) 1275 (13.66) 9333 (13.49)
Secondary 28,591 (90.37) 3046 (9.63) 31,637 (45.73)
Higher 4884 (90.04) 540 (9.96) 5424 (7.84)

Occupation Unemployed 5552 (90.04) 614 (9.96) 6166 (37.95)
Employed 8428 (83.61) 1652 (16.39) 10,080 (62.05)

Marital status Unmarried 15,895 (94.13) 992 (5.87) 16,887 (24.41)
Living with partner 42,057 (85.8) 6958 (14.2) 49,015 (70.86)
Separated 2548 (77.83) 726 (22.17) 3274 (4.73)

Wealth index Poorest 26,482 (88.16) 3558 (11.84) 30,040 (43.43)
Poorer 15,469 (87.7) 2169 (12.3) 17,638 (25.5)
Middle 9702 (87.24) 1419 (12.76) 11,121 (16.08)
Richer 5593 (86.19) 896 (13.81) 6489 (9.38)
Richest 3254 (83.69) 634 (16.31) 3888 (5.62)

Smoke cigarette No 59,533 (87.62) 8413 (12.38) 67,946 (98.22)
Yes 967 (78.62) 263 (21.38) 1230 (1.78)

Drink alcohol No 56,598 (88.11) 7636 (11.89) 64,234 (92.86)
Yes 3902 (78.96) 1040 (21.04) 4942 (7.14)

How often (alcohol) None 4246 (85.85) 700 (14.15) 4946 (50.03)
Almost every day 734 (75.67) 236 (24.33) 970 (9.81)
About once a week 1672 (78.02) 471 (21.98) 2143 (21.67)
Less than once a week 1496 (81.84) 332 (18.16) 1828 (18.49)
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The current study aimed to determine the prevalence 
of hypertension among the scheduled tribes of India. The 
results of the investigation revealed a prevalence rate of 
12.54%. According to the findings of a recent systematic 
review and meta-analysis, the prevalence of hypertension 
among the tribal population in India is estimated to be 16.7% 
[14]. In 2014, Rizwan et al. [15] conducted a meta-analysis 
that yielded a pooled estimate of hypertension prevalence 

at 16.1%. The data indicates a consistent upward trend in 
the prevalence of hypertension within the tribal population 
in recent years.

The global distribution of hypertension exhibits varia-
tions among different ethnic groups. According to a research 
study conducted on various ethnic groups in Sudan, it was 
found that the prevalence of undiagnosed hypertension was 
49.4%. Additionally, approximately 41% of the population 

Fig. 2  Prevalence of hypertension by states of India among tribal population, from National Family Health Survey-5, conducted between 2019 
and 2021

Fig. 3  Prevalence of hyperten-
sion by age and gender among 
tribal population, from National 
Family Health Survey-5, con-
ducted between 2019 and 2021 
(weighted)
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exhibited prehypertension [16]. The findings of a research 
investigation carried out on indigenous tribes in Malaysia 
revealed that the incidence of hypertension was 25.5% [17]. 
The prevalence of hypertension in Thasongyang, Thailand, 
was found to exceed 27%. Among this group, 15% were 
identified as hypertensive, while 12% were classified as 
prehypertensive [18].

Andaman and Nicobar exhibited the highest prevalence of 
hypertension, at 29.41%, according to the findings. Sikkim, 
in close proximity, exhibited a prevalence rate of 27.12%. In 
contrast, the regions of Puducherry and Chandigarh exhib-
ited the lowest reported rates of hypertension, with no docu-
mented cases of the condition. Rajasthan demonstrated a 

comparatively diminished prevalence rate of 7.56%. Numer-
ous studies undertaken in Kerala have reported a prevalence 
of hypertension spanning from 40 to 48% [19, 20], thereby 
signifying a substantial incidence of this pathological state 
among the populace. Kandpal et al. [21] documented a 
prevalence rate of 43.4% in Himachal Pradesh, whereas 
Raina et al. [22]. documented a prevalence rate of 12.9% 
in Uttarakhand.

Among indigenous communities, there exists a notable 
resemblance to both urban and rural settings. The results 
of our study suggest that the prevalence of hypertension is 
15% among urban tribes and 12% in rural tribes. Several 
studies reported that the prevalence of hypertension among 

Table 2  Factors associated 
with hypertension among the 
tribal population, from National 
Family Health Survey-5, 
conducted between 2019 and 
2021 (weighted)

Value in bold indicate statistically significant
cOR crude odds ratio
aOR adjusted odds ratio

Characteristics cOR P-value aOR P-value

Age (in years) 15–19 Ref Ref
20–24 1.55 (1.35, 1.78) 0.000 2.31 (1.63, 3.29) 0.000
25–29 2.27 (1.99, 2.60) 0.000 2.95 (1.95, 4.45) 0.000
30–34 3.61 (3.17, 4.11) 0.000 5.19 (3.42, 7.89) 0.000
35–39 5.02 (4.43, 5.68) 0.000 6.79 (4.41, 10.48) 0.000
40–44 7.42 (6.53, 8.43) 0.000 8.59 (5.57, 13.24) 0.000
45–49 9.71 (8.58, 11.00) 0.000 10.67 (6.87, 16.58) 0.000

Gender Female Ref Ref
Male 1.43 (1.28, 1.59) 0.000 1.26 (1.05, 1.51) 0.011

Residence Urban 1.28 (1.16, 1.42) 0.000 1.23 (1.01, 1.50) 0.044
Rural Ref Ref

Education No education 1.82 (1.58, 2.09) 0.000 0.99 (0.61, 1.58) 0.954
Primary 1.43 (1.22, 1.67) 0.000 0.9 (0.57, 1.43) 0.655
Secondary 0.93 (0.83, 1.11) 0.614 0.92 (0.6, 1.4) 0.693
Higher Ref Ref

Occupation Unemployed Ref Ref
Employed 1.77 (1.57, 2.00) 0.000 1.03 (0.89, 1.21) 0.666

Marital status Unmarried Ref Ref
Living with partner 2.65 (2.41, 2.91) 0.000 0.87 (0.64, 1.2) 0.412
Separated 4.57 (4.00, 5.22) 0.000 1.15 (0.77, 1.71) 0.487

Wealth index Poorest Ref Ref
Poorer 1.04 (0.97, 1.12) 0.213 1.18 (1, 1.38) 0.047
Middle 1.09 (1.00, 1.18) 0.047 1.15 (0.94, 1.41) 0.174
Richer 1.19 (1.08, 1.32) 0.001 1.02 (0.81, 1.29) 0.871
Richest 1.45 (1.23, 1.70) 0.000 1.47 (0.85, 2.54) 0.167

Smoking No Ref Ref
Yes 1.92 (1.58, 2.34) 0.000 1.29 (1.01, 1.65) 0.045

Alcohol consumption No Ref Ref
Yes 1.98 (1.80, 2.16) 0.000 1.23 (1.04, 1.44) 0.013

How often (alcohol) None Ref
Almost every day 1.95 (1.55, 2.45) 0.000
About once a week 1.71 (1.43, 2.04) 0.000
Less than once a week 1.35 (1.12, 1.62) 0.001
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tribes in rural areas varies from 5.75 to 50.76% [23, 24], 
and the prevalence of hypertension among tribes in urban 
areas ranges from 16.40 to 30.81% [25]. The study reveals 
that modernization and acculturation increase hypertension 
incidence, with lower prevalence in rural India due to geo-
graphical diversity. Migration and urbanization contribute to 
increased blood pressure due to lifestyle changes. Rural-to-
urban migration increases demand for housing, clean water, 
sanitation, healthcare, and public amenities, resulting in a 
higher demand for essential services and infrastructure.

Our study revealed that hypertension increases with age. 
The prevalence of hypertension among males at age 15 was 
4.13%, and age 49 was 27.34%. The study found a positive 
correlation between age and hypertension prevalence, with 
females having a prevalence of 2.81% at 15 and 30.09% at 49 
and males having a prevalence of 4.13 at 15 and 27.34% at 
49. Several studies confirm that hypertension increases with 
age [26–28]. It may be due to arterial stiffening, increased 
vascular resistance, lifestyle factors, and hormonal changes.

In our study, compared to non-smokers and non-alcohol 
drinkers, smokers (cOR 1.92; 95% CI 1.58, 2.34) and alco-
hol drinkers (cOR 1.98; 95% CI 1.80, 2.16) have higher 
odds of being hypertensive. Individuals who consume 
alcohol almost daily (cOR 1.95; 95% CI 1.55, 2.45) have 
higher odds of being hypertensive compared to those who 
do not consume alcohol. The Global Adult Tobacco Survey 
(GATS) shows a tobacco prevalence of 10.38% in India, with 
smokeless tobacco usage at 21.38%. Tobacco use is present 
in 28.6% of adults, with 14.2% of women and 42.4% of men 
being current users, contrasting the overall prevalence [29].

Murmu et al. [30] emphasize the significant social deter-
minants and burden of tobacco use among India’s tribal 
population. Several studies have confirmed smoking has 
been significantly associated with hypertension [23, 31, 32].

Alcohol consumption was reported by an estimated 7% 
of the participants in the current study. A statistically sig-
nificant correlation was observed between alcohol consump-
tion and an elevated risk of hypertension, as determined by 
a study by Meshram et al. [19]. The relative risk was 1.4 
(95% CI 1.17–1.73). Furthermore, our research findings 
indicate that alcohol consumption plays a substantial role 
in the onset of hypertension among the tribal populations of 
India. This discovery is supported by previous studies that 
have established the detrimental effects of alcohol intake on 
hypertension [32–34].

Limitations

Nevertheless, this study had several limitations. The dataset’s 
cross-sectional nature precludes any possibility of drawing 
causal inferences. Additionally, the analysis included only 
participants within particular age ranges, namely, individuals 

aged 15 to 49 years, encompassing both men and women. 
Hence, the conclusions drawn from the study lack generaliz-
ability to the broader tribal population in India. The investiga-
tion was limited to a sample size of 69,176 individuals from 
tribal communities due to insufficient data on systolic and 
diastolic measures, as well as incomplete medication informa-
tion. Therefore, hypertension might be either overestimated 
or underestimated. Approximately half of the tribal partici-
pants in the study exhibited a missing value for the outcome 
variable. It is possible that this subgroup may possess distinct 
probabilities of experiencing hypertension, as well as other 
factors influencing hypertension, compared to the individuals 
included in the analysis. Unfortunately, the analysis conducted 
in this study was unable to examine the impact of behavioral 
risk factors, such as nutrition and physical inactivity, due to 
the unavailability of relevant data in the dataset.

Conclusion

The prevalence of hypertension is on the rise among tribal pop-
ulations. There was a positive correlation observed between 
advancing age and the occurrence of hypertension. There was 
a statistically significant association seen between hypertension 
and various demographic factors, including education level, 
literacy status, marital status, gender, employment status, resi-
dence, and wealth index. The phenomenon of urbanization, 
together with the resulting lifestyle changes within the broader 
socioeconomic framework, acculturation, and marginalization, 
is a significantly interconnected and indicative variable contrib-
uting to the prevalence of lifestyle diseases among Indian tribes. 
The condition is predominantly asymptomatic and necessitates 
early intervention to mitigate its potential long-term conse-
quences. Our investigation has revealed that hypertension is 
becoming a noteworthy health issue within the tribal popula-
tion. It is imperative to enhance the capacity of health services 
to prioritize the evolving health requirements, particularly per-
taining to hypertension and its correlated risk factors.

Supplementary Information The online version contains supplemen-
tary material available at https:// doi. org/ 10. 1007/ s40615- 024- 02005-0.

Data availability Data sharing is not applicable to this article as no 
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Health Survey-5 datasets are available on the DHS platform: https:// 
dhspr ogram. com/ data/.
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