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among adults 45 years and over in India: what
explains these inequalities?
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Abstract

Background Hypertension (HTN) is a leading cause of mortality and morbidity in developing countries. For India,
the hidden burden of undiagnosed hypertension is a major concern. This study aims to assess and explain socio-
economic inequalities among self-reported and undiagnosed hypertensives in India.

Methods The study utilized data from the Longitudinal Aging Study in India (LASI), a nationally-representative survey
of more than 72,000 older adults. The study used funnel plots, multivariable logistic regression, concentration indices,
and decomposition analysis to explain the socio-economic gap in the prevalence of self-reported and undiagnosed
hypertension between the richest and the poorest groups.

Results The prevalence of self-reported and undiagnosed hypertension was 27.4 and 17.8% respectively. Monthly
per capita consumption expenditure (MPCE) quintile was positively associated with self-reported hypertension but
negatively associated with undiagnosed hypertension. The concentration index for self-reported hypertension was
0.133 (p<0.001), whereas it was — 0.047 (p <0.001) for undiagnosed hypertension. Over 50% of the inequalities in self-
reported hypertension were explained by the differences in the distribution of the characteristics whereas inequali-
ties remained unexplained for undiagnosed hypertension. Obesity and diabetes were key contributors to pro-rich
inequality.

Conclusions Results imply that self-reported measures underestimate the true prevalence of hypertension and
disproportionately affect the poorer MPCE groups. The prevalence of self-reported HTN was higher in the richest
group, whereas socio-economic inequality in undiagnosed hypertension was significantly concentrated in the poor-
est group. As majority of the inequalities remain unexplained in case of undiagnosed hypertension, broader health
systems issues including barriers to access to health care may be contributing to inequalities.
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disability and death due to non-communicable diseases
(NCDs), their chronic nature and its cost implications,
reducing inequalities on account of NCDs assumes fur-
ther importance. This is more so for a condition like
hypertension (HTN) that can remain undetected for long
and have significant implications in terms of cardiovas-
cular morbidity and premature mortality.

Worldwide, the number of hypertensive adults has
increased from 650 million to 1.28 billion in the last
three decades [4]. HTN contributed to about 10.4 mil-
lion deaths and 218 million disability adjusted life years
(DALYs) in 2017 worldwide [5]. In recent years, the prev-
alence of HTN has declined in the high-income countries
and most of the increase has occurred in low-income and
middle-income regions [4]. India is no exception to this
trend as HTN is a major public health problem in the
country and accounts for about 7.9% of the total DALYs
[6]. Compounding the problem is the hidden burden of
HTN, that is, a significant proportion of Indians are una-
ware of their hypertensive status as they remain undiag-
nosed and untreated and are missed by the health system
[7, 8]. Early diagnosis and prompt treatment is a crucial
public health strategy to prevent avoidable morbidity and
mortality due to HTN, which is a well-known risk factor
for ailments of heart, brain, kidney and other diseases [9].

Understanding the socio-economic (SE) inequalities
in the diagnosis and treatment of HTN within different
groups of the population is essential for planning inter-
ventions and strategies for the prevention and control of
HTN [10]. In recent years, there has been growing evi-
dence to suggest the association between socio-economic
status (SES) and HTN [7, 11-17]. Most of this body of
research is based either on self-reported (SR) measures
or on objective assessment of HTN. SR measures are
commonly considered a reliable measure of the health
of a population in the context of developed countries.
However, given the extent of SE inequalities in the devel-
oping countries [18-20], the use of SR measures in such
countries is likely to underestimate the true prevalence
of HTN, especially in the lower socio-economic groups
[21, 22]. For example, in a recent study by Bhatia et al.
(2022), the prevalence of HTN based on SR measure, var-
ied from 27.4 to 45.2%, respectively, among the poorest
and the richest monthly per capita expenditure (MPCE)
quintiles [7].

In order to meet the global and national target of 25%
relative reduction in the prevalence of HTN by by 2025
[23, 24], an important first step is to quantify the hidden
burden of undiagnosed HTN and identify undiagnosed
and untreated individuals and SE groups that are missed
out by the health system. Although there is a growing
body of literature on SE inequalities in HTN, there are
hardly any studies that compare SE inequalities among
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the SR and undiagnosed hypertensives (those unaware
of their hypertensive status but identified by objective
measurement at the time of survey) in low- and mid-
dle-income countries. By estimating the concentration
indices and decomposing the determinants, this study
therefore aims to assess and explain the SE inequalities
by comparing SR hypertensive adults with undiagnosed
hypertensive adults over the age of 45 years in India.

Methods

Study design and participants

This study utilized data from the first wave of the Longi-
tudinal Ageing Study in India (LASI) conducted between
April 2017 and November 2018. LASI is a nationally-
representative population-based longitudinal survey
designed to explore social, health, and economic well-
being of more than 72,000 individuals aged 45years or
older. The sample selection in LASI was based on a mul-
tistage stratified cluster sample design, wherein the data
was collected through a face-to-face interview in each
respondent’s household with the help of a computer-
assisted personal interview (CAPI). The Indian Coun-
cil of Medical Research (ICMR) extended the necessary
guidance and ethical approval for conducting the LASIL

Outcome variable

SR and undiagnosed HTN were the outcome variables in
the study. For assessing SR HTN, the participants were
asked: “Has any health professional ever told you that
you have HTN or high blood pressure?” The participant
was identified as hypertensive if s/he answered “Yes”
As part of biomarker measurements, the blood pres-
sure was measured three times (with a one-minute gap)
using an electronic monitor (Omron model HEM-7121).
We took the average of the last two readings of systolic
blood pressure (SBP) and diastolic blood pressure (DBP).
Following the Joint National Committee (JNC) 7 guide-
lines, HTN was defined as an average SBP >140mmHg
or/and DBP > 90 mmHg or current use of any antihyper-
tensive medication [25]. Undiagnosed HTN was defined
as an elevated clinic blood pressure (systolic/diastolic
>140/90 mmHg) on objective assessment at the time of
the survey without previous diagnosis or treatment by a
health professional [26]. The overall estimate of HTN was
the combination of SR and undiagnosed HTN.

Explanatory variables

Data was also collected on other variables, including
activities of daily living (ADL), body mass index (BMI),
level of physical activity, use of cigarette smoking and
smokeless tobacco, and alcohol consumption. Various
household factors, including religion (Hindu, Muslim,
Christian, and others), caste (Scheduled Tribe, Scheduled
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Caste, Other Backward Class, and others), and place
of residence (rural and urban), were included in the
analysis. We classified India into six broad geographi-
cal regions: North, Central, East, Northeast, West, and
South. After standardizing the overall expenditure (food
and non-food) to a 30-day reference period, LASI com-
puted the MPCE, which is used as a summary measure
of consumption. Based on the MPCE, individuals were
classified into poorest, poorer, middle, richer, and rich-
est quintiles. Finally, we included various demographic
and other background variables such as sex (male and
female), age (45-54, 55-64, 65-74, and 75+ vyears),
level of education (no education, primary, secondary,
and higher), marital status (currently married, widowed
and divorced/ separated/ deserted), and working sta-
tus (never worked, currently working, and not currently
working) in the analysis.

Statistical analyses

This study had two outcomes variables: SR HTN (yes
and no) and undiagnosed HTN (yes and no). The pro-
portion test was used to assess if there was any signifi-
cant difference between the prevalence of SR HTN and
undiagnosed HTN across various background character-
istics. We constructed funnel plots to observe the vari-
ation in the prevalence of SR (aware) and undiagnosed
HTN between the poorest and richest categories across
states of India. The national average of SR and undiag-
nosed HTN (indicated by a solid line parallel to the
x-axis) was used as the baseline reference. The 95 and
99% confidence bands were also created on the funnel
plots. Furthermore, we have drawn scatter plots where
each data point indicates the state’s position regard-
ing SR and undiagnosed HTN and the difference in the
poorest (bottom 20%) and richest category (top 20%).
Multivariable logistic regression was used to assess the
association of SR and undiagnosed HTN after control-
ling for individual factors (age, education, marital sta-
tus, and working status), morbidities (diabetes, stroke,
arthritis, and difficulties with Activities of daily liv-
ing (ADLs) and Instrumental activities of daily living
(IADLs), lifestyle factors (moderate and vigorous activi-
ties, alcohol use, smoking and chewing tobacco status)
and household factors (MPCE quintile, caste, religion,
region, and residence).

Concentration indices (CIs) were calculated to measure
the extent of the MPCE quintile-based inequalities in the
SR, and undiagnosed HTN. In addition, the socio-eco-
nomic gap in the prevalence of SR and undiagnosed HTN
between the richest and the poorest groups was decom-
posed into the contributing individual, lifestyle, and
household determinants. The observed difference in the
prevalence of SR HTN between the two groups (richest
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and poorest) was additively decomposed into the endow-
ment component (characteristics) and the coefficient
component (effect of characteristics) [27]. All the analysis
was carried out using the Stata 15.1 software.

Results
Table S1 shows the characteristics of the study partici-
pants (n=65,562) aged 45years and above in terms of
individuals factors, co-morbidities and anthropometric
status, lifestyle factors, and household characteristics.
Table 1 presents the prevalence of SR, undiagnosed, and
overall HTN according to various individuals, biological,
lifestyle, and household characteristics. At the all-India
level, the prevalence of SR, undiagnosed, and overall
HTN was 27.4% (95% Confidence Interval (CI): 26.5,
28.3), 17.8% (95% CI: 17.1, 18.5), and 45.2% (95% CI: 44.3,
46.1) respectively. The results from the proportion test
indicate that there is a significance difference in the prev-
alence of SR HTN and undiagnosed HTN overall and
across some background characteristics including age-
groups, gender, educational level, marital status, mor-
bidities, religion, caste, and place of residence. Almost
four in ten individuals were undiagnosed hypertensives.
The prevalence of SR and overall HTN increased with age
and education, while that of undiagnosed HTN was uni-
form across age groups and educational levels. An impor-
tant finding was that SR and overall HTN increased with
increasing MPCE quintiles, while undiagnosed HNT
decreased with increasing MPCE quintiles. For example,
SR HTN was 36% in the highest MPCE quintile as com-
pared to only 21% in the lowest MPCE quintile. Almost
one in every two adults was an undiagnosed hypertensive
in the lowest MCPE quintile as compared to less than one
in three adults in the highest MPCE group. Those with
co-morbidities like diabetes, stroke, arthritis, and obesity
were more aware about their hypertensive status. Rural
residents and those belonging to the Central and Western
regions had higher proportions of undiagnosed HTN.
Table 2 shows the logistic regression estimates for
SR and undiagnosed HTN among Indian older adults.
The results suggest that higher age and higher educa-
tion level were significantly positively associated with SR
HTN. Being overweight/obese, having co-morbidities
like diabetes, stroke, and arthritis, and having functional
limitations in ADLs and IADLs increased the odds of
awareness about one’s HTN status. An important obser-
vation was that MPCE quintile was positively associated
with SR HTN but negatively associated with undiagnosed
HTN, indicating that older adults in the higher MPCE
category were more aware of their HTN status, whereas
those belonging to lower MPCE groups tended to be
undiagnosed.
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Table 1 Prevalence of self-reported, undiagnosed, and overall HT among older adults in India, 2017-18

Self-reported HT Undiagnosed HT Overall HT
% (95% CI) % (95% ClI) % (95% Cl)
Individual factors
Age groups
45-54 20.5(19.0,22.1) 164 (14.8,18.0) 36.9(35.1,38.7)
55-64 27.6(26.3,28.8) 17.9(17.0,18.8) 455 (44.1,46.8)
65-74 34.1 (32.1,36.0) 19.3(18.1,20.5) 533(51.655.1)
75+ 34.2(31.7,36.6) 18.6 (16.8,20.4) 52.7 (49.9,55.6)
Sex
Men 23.2(22.1,244) 19.2(18.1,20.2) 424 (41.1,43.7)
Women 30.9(29.7,32.2) 16.6 (15.7,17.5) 475 (46.3,48.8)
Education level
No education 24.3(234,253) 182 (174,189) 425 (41.5435)
Primary 29(27.6,30.3) 18.1(17.1,19.2) 47.1 (45.7,48.5)
Secondary 31.6(28.7,34.5) 16.1(14.8,17.3) 47.7 (45.0,50.3)
Higher 324(28.2,36.5) 17.9(13.0,22.7) 50.2 (454,55.1)
Working Status
Never worked 355(334,37.6) 15.1 (13.5,16.8) 50.7 (48.6,52.7)
Currently working 18.8(17.8,19.9) 19.3(18.3,204) 38.2(37.0,39.4)
Not currently working 34(324,35.6) 17.7 (16.7,18.7) 51.7(50.1,53.3)
Marital Status
Currently married 254 (24.4,263) 174 (16.5,18.2) 427 (41.7,43.8)
Widowed 34.5(325,36.5) 19.1(17.9,20.2) 53.6(51.855.4)
D/S/D/Others® 20.8 (16.7,24.9) 17.7 (14.1,21.3) 38.5(323,44.8)
Morbidities
Diabetes
No 22.4(21.8,23.0) 19(18.2,19.7) 414 (40542.2)
Yes 63.8 (60.8,66.8) 10.2(9.0,11.4) 74(71.6,764)
Stroke
No 26.9 (26.0,27.7) 18(17.3,187) 449 (44.0,45.8)
Yes 60.8 (56.3,65.3) 96 (7.212.0) 704 (66.4,74.5)
Arthritis
No 26.2 (25.4,27.0) 183 (17.6,19.1) 445 (43.6454)
Yes 40.6 (36.2,45.1) 13.2(11.6,14.8) 53.9(49.7,58.0)
Difficulty in ADL®
No 25.8(24.9,26.7) 18(17.2,18.8) 43.8(42.8,44.7)
Yes 36.1(33.8383) 17.5(16.0,19.0) 53.6(51.5,55.6)
Difficulty in IADL®
No 24.8(23.8,25.7) 18.1(17.2,19.1) 429 (41.8,44.0)
Yes 32.1(305,337) 17.5(16.6,18.5) 496 (48.2,51.1)
BMI categories
Normal 24.2 (23.4,25.0) 204 (19.5,21.2) 445 (43.545.5)
Underweight 15.5(144,16.6) 17.1(16.0,18.2) 326(31.1,34.1)
Overweight/obese 41.6(39.3/43.8) 20.9(18.7,23.1) 62.4 (60.5,64.4)
Lifestyle factors
Moderate activities
Inactive 29.9(28.9,30.9) 18(17.2,189) 48 (46.9,49.1)
Active 26 (24.8,27.3) 17.9(16.9,18.9) 44 (42.7,45.2)

Vigorous activities
Inactive 30.8(29.7,31.8) 17.5(16.7,18.4) 48.3 (47.3,49.3)
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Table 1 (continued)
Self-reported HT Undiagnosed HT Overall HT
% (95% Cl) % (95% Cl) % (95% Cl)
Active 20.5(19.0,22.0) 18.9(17.5,20.3) 394 (37.741.1)

Smoking status

Never 287 (27.7,29.7) 179(17.1,18.7) 46.6 (45.6,47.6)
Former 31.7(28.1,354) 16.5(14.3,18.7) 48.2(44.9,51.6)
Current 18.5(17.4,19.7) 19(17.6,204) 37.5(35939.1)

Chewing tobacco status

Never 29(27.9,30.1) 174 (16.5,18.3) 464 (453/47.5)
Former 33.4(286,383) 18 (14.7,21.2) 514 (46.6,56.1)
Current 21.2(20.1,22.4) 20.1(19.0,21.2) 41.3(40.042.7)
Alcohol use
No 286 (27.6,29.6) 17.1(16.3,17.8) 45.7 (44.6,46.7)
Yes 213(19.9,22.6) 23.1(21.8,244) 444 (42.8/45.9)
Household factors
MPCE quintile
Poorest 21(19.8,22.2) 19.6 (184,20.8) 40.6 (39.1,42.0)
Poorer 24.5(23.2,25.8) 18(17.0,19.0) 42.5(41.143.9)
Middle 264 (24.827.9) 18.5 (16.6,20.5) 449 (42 8,46.9)
Richer 30.7 (28.6,32.8) 164 (15.1,17.7) 47.1 (45.049.2)
Richest 35.9(32.9,39.0) 16.2(13.9,18.4) 52.1(49.2,54.9)
Religion
Hindu 26.1(25.3,27.0) 179(17.1,18.7) 44 (43.1,45.0)
Muslim 34.1(304,37.9) 16.7 (14.7,18.7) 50.8 (47.3,54.2)
Christian 27(22.1,31.8) 17.8(14.7,20.9) 447 (38.0,51.5)
Others® 353(32.7,37.9) 19(16.8,21.2) 54.3(51557.2)
Caste
Scheduled Caste 24.4(23.1,25.8) 176 (16.518.7) 42 (40.5,43.5)
Scheduled Tribe 15.3(14.0,16.6) 9(204,23.3) 37.2(35.3,39.0)
OBC® 27.7 (26.1,29.4) 17.9(16.6,19.3) 45.7 (44.0474)
Others 324(31.3,336) 164 (15.5,17.2) 48.8 (47.6,50.0)
Place of Residence
Rural 22.7 (22.1,23.3) 182(17.7,18.8) 409 (40.241.6)
Urban 37.7 (35.3,40.0) 16.8 (14.9,18.6) 54.5(52.2,56.8)
Region
North 339(327,35.1) 16 (15 ) 499 (48.7,51.2)
Central 19.7 (18.6,20.8) WZ( 8.4) 36.9(35.5,38.3)
East 256 (24.5,26.8) 168(158 8) 424 (41.1,43.7)
Northeast 29.5(279,31.0) 18.3(17.0,19.5) 47.7 (46.1,49.4)
West 28 (26.5,29.4) 204 (19.0,21.7) 483 (46.7,49.9)
South 31.7(28.7,34.7) 18.3(15.9,20.7) 50 (47.0,53.0)
India 274(26.5,283) 17.8(17.1,18.5) 452 (44.3,46.1)

Note. HT Hypertension; Prevalence of Self-reported HT, undiagnosed HT, and overall HT was weighted
2 divorced, separated, and deserted

b Activities of daily living

€ Instrumental Activities of Daily Living (IADL)

dincludes Sikh, Buddhist/neo-Buddhist, Jain, Parsi/Zoroastrian and others; and

€ Other Backward Classes
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Fig. 1 A-D Funnel plots for self-reported and undiagnosed
hypertension among older adults, LASI, 2017-18; A Self-reported HTN
in poorest group B Self-reported HTN in richest group C Undiagnosed
HTN in poorest group D Undiagnosed HTN in richest group

Figure 1 (A-D) present the funnel plots for the SR and
undiagnosed HTN for the poorest and richest catego-
ries. The ‘green’ line represents the national prevalence
of the SR and undiagnosed HTN, and the states outside
the 99% CI are outliers. High prevalence of SR HTN in
the richest category is observed with large number of
states above the national prevalence among the richest
as compared with the poorest quintile (Fig. 1A, B). The
opposite is observed for undiagnosed HTN. Similarly,
Figure S1 presents the differential in prevalence of HTN
between the richest and the poorest quintile for SR and
undiagnosed HTN. High pro rich differentials with huge
variation among the MCPE groups is observed for SR
HTN whereas pro poor differential is observed in case of
undiagnosed HTN. Fig. S1 (B) shows states like Chhat-
tisgarh, Meghalaya, Jharkhand, Gujarat, and Uttarakhand
were the worst-performing states both in terms of the
high prevalence of undiagnosed HTN and high differ-
entials between rich and poor. On the other hand, states
like Mizoram, Haryana, West Bengal, and Rajasthan
have performed well and indicate better health systems
response, leading to a low prevalence of undiagnosed
HTN and low differentials between two extreme wealth
groups

It can be observed from the Table S2 that the concen-
tration index (CI) for SR HTN was 0.133 (p <0.001), indi-
cating pro-rich MPCE-based inequalities, whereas for
undiagnosed HTN, it was —0.047 (p<0.001), indicating
pro-poor inequality in the prevalence of undiagnosed
HTN. The concentration index of undiagnosed HTN
was found to be negative for all the categories of selected
covariates as opposed to SR HTN which clearly indicates
that prevalence of undiagnosed HTN was more concen-
trated among the poorest category.

Finally, Table 3 shows the overall decomposition results
for the covariates contributing to the inequality in pro-
pensity to self-report HTN between the bottom 20%
poorest and the top 20% richest MPCE groups. The logit
decomposition reveals that nearly 52% of the inequalities
in HTN status were explained by the differences in the
distribution of characteristics, namely age, sex, educa-
tion, working status, morbidity and BMI status, religion,
caste, and place and state of residence. There would have
been about 18 to 19% less inequality in the propensity to
self-report HTN between the poorest and the richest if
diabetes could be cured and overweight/obese individu-
als became normal. Each underweight and scheduled
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tribe individuals would result in 6% reduction in the ine-
quality in the prevalence of HTN between the two wealth
groups if the distribution was similar to that of individu-
als with a normal BMI and scheduled caste individu-
als respectively. In terms of the propensity component,
those who experienced difficulty with ADLs caused the
inequality to increase by 9% compared to those who did
not experience difficulty with ADLs, while moderately
active people contributed 21% more relative to inac-
tive people to the increase in the inequality. The states
of Uttar Pradesh and Bihar caused the inequality in the
propensity to report HTN between the poorest and the
richest groups to decline by nearly 13—-15% in compari-
son to Tamil Nadu. In case of SR HTN selected covariates
characteristics clearly explains the major inequality, how-
ever in case of diagnosed HTN few covariates coefficients
like age, gender, marital status and place of state are con-
tributing to some extent but a major portion of inequality
has remained unexplained.

Discussion

In order to achieve the global and national target of
reducing premature deaths from HTN by 25% by 2025,
there is a need to not only understand the SE dispari-
ties in the diagnosis and treatment of HTN but also to
quantify the hidden burden of undiagnosed HTN and
identify the individual and sub-group characteristics that
are missed by the health system. In a country like India,
where a large proportion of the population has barriers to
access to health care, it is all the more essential to iden-
tify individuals who are missed out by the health system.
Early diagnosis and prompt treatment are essential to
minimize avoidable morbidity and mortality from CVDs
and other diseases related to untreated HTN [9].

Our study shows that the overall prevalence of HTN
among individuals aged 45years and above in India
is 47.5%. Of these, almost 40% are not aware of their
hypertensive status, suggesting that SR measures under-
estimate the true prevalence of HTN, especially in low
socio-economic groups. Similar to other studies, our
study found that SR HTN increases with increase in age,
level of education, and presence of co-morbidities such
as diabetes, stroke, and arthritis, obesity and difficul-
ties with ADLs [6, 13, 28, 29]. Our study also shows that
socio-economic inequalities in SR HTN are highly con-
centrated among the educated and wealthy population
in India. This finding is not surprising as education is a
significant predictor of an individual’s health literacy [30,
31]. Higher HTN prevalence among higher SES can be
explained by the higher prevalence of obesity, long work-
ing hours, sedentary lifestyle, and higher alcohol and
salt intake [32]. Similar to other studies, we found that
SR HTN was higher among urban areas, [11] whereas a

Page 14 of 17

higher proportion had undiagnosed HTN in rural areas.
Our results imply that SR measures underestimate the
prevalence of HTN and disproportionately affect the
lower MPCE groups, thus exaggerating the health ine-
qualities between the rich and the poor.

Consistent with other studies [33], our study found a
positive concentration index for SR HTN (CI=0.133),
indicating that the richest group had a higher prevalence
of HTN and that there was a substantial richest-poorest
gap. On the other hand, we also found that SE inequal-
ity in undiagnosed HTN was significantly concentrated
among the poorest group [8, 34—36].

Our decomposition analysis shows that the differ-
ence in the distribution of various SE and demographic
characteristics plays an important role in explaining the
poorest-richest gap in the case of SR HTN. Obesity and
SR diabetes were key contributors to pro-rich inequal-
ity. Research from India suggests that older adults in the
richest group have a greater prevalence of obesity than
those in the poorest group [37]. In addition, they are
more aware of their health status due to better health
literacy and more access to health care than their poor-
est counterparts. This implies that reducing the richest-
poorest gap in the prevalence of obesity can reduce the
poorest-richest gap in the prevalence of SR HTN.

An interesting observation in our study was that ine-
quality remains unexplained in the case of undiagnosed
HTN. We hypothesize that host of unobserved factors
are likely to explain the poor-rich inequality in the case
of undiagnosed HTN, resulting in low MPCE quintiles
having higher undiagnosed HTN. Some possible factors
that could be contributing to this observation making
the poor more vulnerable to HTN include lack of aware-
ness, poverty, inability to buy health foods like fruits and
vegetables, more intake of food with excess sodium, and
financial barriers to access to health care services.

The lack of awareness can be attributed to a number
of factors including reporting bias, issues around under-
standing and communication, and recall bias. There
is evidence to suggest that poverty is an important risk
factor for adverse health outcomes and that the poor are
more likely to die prematurely from NCDs and CVDs
[38—40]. Moreover, previous research has found that
poorer population groups have limited health literacy,
which is strongly associated with worse SR health sta-
tus [41]. However, a major consideration in the Indian
context is the financial barriers and lack of access to the
health system. India is one of the few countries with over
60% out-of-pocket expenditure on health care [42]. As a
result of the high out-of-pocket payments in India, NCDs
are a significant contributor to poverty [43, 44]. For
example, a study estimated that 1.4 million to 2 million
Indians experienced catastrophic spending in 2004 as a
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result of costs of caring for cardiovascular disease and
cancer [44]. With public spending on health making up
only 30.6% of the total health expenditure, India’s public
health care system suffers from chronic underinvestment
[42]. This is reflected in the shortfall of human resources
and other public heath infrastructure. For example,
India has a low hospital beds to population ratio of 0.53
per 1000 population (in 2017) [45] and has an over 80%
shortfall of specialists in community health centres [46].
Although home to 67% of India’s population, rural areas
have only 33% of the total hospital beds [46]. Our find-
ings confirm that a higher proportion of people who were
poor and from the rural areas had undiagnosed HTN.

The fact that 40% of hypertensives in India are una-
ware of their condition and are missed out by the
health care system has major policy implications. Exist-
ing government efforts of population-based screening
and management of HTN at primary health care level
based on early diagnosis and prompt treatment needs
to be further strengthened. Particular emphasis should
be given to outlier states as identified in the Figure 1.
It is unfortunate that even those who access the health
system for any medical condition are not screened
for blood pressure. A recent study in India found that
among those identified as having HTN around 23% of
the undiagnosed hypertensives had contact with either
a public or a private facility during the 1 year preceding
the survey [47]. Addressing such missed opportunities
can be a high-benefit-low-cost approach as hypertensive
individuals can be diagnosed and treated at the earliest.
There is evidence to suggest that routine opportunis-
tic HTN screening at health facilities can significantly
increase awareness of HTN in developing countries
[48]. The Indian Medical Council (IMC) and other pro-
fessional bodies must ensure that their members, both
in the public and the private sectors, are sensitised to
the need for opportunistic screening. Such opportun-
istic screening should supplement the existing govern-
ment efforts of population-based screening. As HTN
screening is not an end in itself, measures should be
in place to ensure availability of free anti- hyperten-
sive drugs and implementation of referral pathways for
further management as appropriate since studies in
India have shown low treatment and control rates even
among those diagnosed [7].

The strength of our study is the use of a large, nation-
ally-representative sample using both decomposition
analysis and concentration indices to analyse the deter-
minants of SE inequalities among older adults. To the
best of our knowledge, this is one of the first studies to
compare and explain SE inequalities among the SR and
undiagnosed hypertensives. All the limitations of a cross-
sectional survey apply to our study, including recall
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bias, blood pressure measurement bias, low reliability
of SR data, and inability to draw any causal inferences.
In addition, as the study excluded adults between 30
and 45 years, the generalisability of study finding may be
restricted to adults over the age of 45 years only.

Conclusion

The present study showed that a large proportion of
the hypertensive cases remained undiagnosed in India,
especially among the low socio-economic groups. Fur-
thermore, SR measures of hypertension generally
underestimate the true prevalence of HTN. Therefore,
awareness about routine blood pressure level check-ups
and follow-ups is needed. In order to meet the national
and global NCD targets, India has to strengthen its ail-
ing public health sector. The chronically underfunded
public health system, focused on communicable diseases
and activities related to maternal and child health, needs
to be re-oriented to meet the challenges and the grow-
ing burden of NCDs and HTN. Given the scarcity of
resources, the importance of opportunistic screening for
HTN by both public and private health facilities cannot
be overemphasized. Focussing on the hidden burden of
undiagnosed HTN among individuals and sub-groups
missed by the health system and adopting the primary
health care approach would not only ensure early diag-
nosis and prompt treatment of HTN but also reduce SE
inequalities.
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