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Objective To assess missed opportunities for hypertension screening at health facilities in India and describe systematic differences in these
missed opportunities across states and sociodemographic groups.

Methods We used nationally representative survey data from the 2017-2018 Longitudinal Ageing Study in India to estimate the proportion
of adults aged 45 years or older identified with hypertension and who had not been diagnosed with hypertension despite having visited a
health facility during the previous 12 months. We estimated age—sex adjusted proportions of missed opportunities to diagnose hypertension,
as well as actual and potential proportions of diagnosis, by sociodemographic characteristics and for each state.

Findings Among those identified as having hypertension, 22.6% (95% confidence interval, Cl: 21.3 to 23.8) had not been diagnosed despite
having recently visited a health facility. If these opportunities had been realized, the prevalence of diagnosed hypertension would have
increased from 54.8% (95% Cl: 53.5 t0 56.1) to 77.3% (95% Cl: 76.2 to 78.5). Missed opportunities for diagnosis were more common among
individuals who were poorer (P=0.001), less educated (P < 0.001), male (P < 0.001), rural (P < 0.001), Hindu (P=0.001), living alone (P=0.028)
and working (P<0.001). Missed opportunities for diagnosis were more common at private than at public health facilities (P < 0.001) and
varied widely across states (P<0.001).

Conclusion Opportunistic screening for hypertension has the potential to significantly increase detection of the condition and reduce
sociodemographic and geographic inequalities in its diagnosis. Such screening could be a first step towards more effective and equitable
hypertension treatment and control.

Abstracts in S5 H13Z, Francais, Pycckuii and Espafiol at the end of each article.

Introduction

Hypertension that is undiagnosed, and so goes untreated and
uncontrolled, raises the risks of cardiovascular diseases and
premature death.'”* Failure to prevent ill-health and medical
treatments arising from undiagnosed hypertension can strain
both health systems and the financial well-being of households.
Awareness of hypertension is much lower in low- and middle-
income countries than in high-income countries.** In low- and
middle-income countries, rates of hypertension diagnosis and
management are often lower in socially disadvantaged groups
and rural populations.®'?

Improved hypertension screening and management are
critical to reaching global targets for reductions in the non-
communicable disease burden, and these improvements can be
achieved using highly cost-effective interventions."*"'* Expecta-
tion of better health and economic returns on investment in
hypertension management that includes detection, diagnosis,
treatment and care led to its inclusion in the World Health
Organization’s WHO package of essential noncommunicable
disease interventions for primary health care.''® Effective, eq-
uitable and easily implementable strategies for early detection
of hypertension are key inputs towards improved hypertension
management. The package and national guidelines in countries
that have adopted it recommend routine assessment of blood
pressure for all patients aged 40 years and older who present at
a health facility.

In India, estimated deaths related to hypertension increased
from 8.9% of all deaths in 1990 to 16.7% in 2018."” With an
increase in the population aged 60 years or older, from 101 mil-
lion in 2011 to 228 million by 2036, the hypertension disease
burden is expected to increase even further. Evidence suggests
that 20.6% (12 014/58 400) of adults aged 45 years or older were
estimated to have undiagnosed hypertension.”’ Also, 55.0%
(39737/72250) of adults 45 years or older used outpatient care
and 7.1% (5129/72250) used inpatient care over the course of a
year,”” suggesting many missed opportunities to diagnose people
during regular health-care visits.”” Despite routine opportunistic
screening being a natural starting point for improved hyper-
tension treatment and control, it has not yet been universally
implemented in India. This study aimed to quantify missed op-
portunities for hypertension diagnosis in people aged 45 years
or older and to describe systematic differences in these missed
opportunities across states and sociodemographic groups.

Methods
Study design

We used the January 2021 public release of the Longitudinal
Ageing Study in India,”>** which provides nationally represen-
tative data on measured blood pressure, reported hypertension
diagnosis and treatment and health-care use of older adults in
India. From April 2017 to December 2018, the study sampled
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adults aged 45 years or older and their
spouses using a stratified cluster sampling
design that covered all states and union
territories (states, henceforth), except for
Sikkim (further details in the data reposi-
tory).”® A minimum sample size of 1000
participants per state ensured a margin
of error of two percentage points at a
95% confidence level in estimating state-
specific prevalence of any health condi-
tion with a prevalence of 5%.> Samples
were larger in more populous states. The
weighted sample was representative at
state level of the non-institutionalized
population aged 45 years or older.

Measurements and outcomes

Trained enumerators measured the blood
pressure of each participant three times
using an automatic digital monitor (HEM
7121, Omron Healthcare, Inc., Kyoto, Ja-
pan). We used the average of the last two
measurements. We classified participants
as having hypertension if (i) they had
systolic blood pressure > 140 mm mercury
(Hg) or diastolic blood pressure >90 mm
Hg; or (ii) they reported ever being told
by a medical professional that they had
hypertension or high blood pressure and
currently taking medication or being under
diet and/or salt restriction to control their
blood pressure. We defined participants
as diagnosed if they reported having been
told they had hypertension. All participants
were given a health card that recorded
their measured blood pressure and other
biomarkers, such as height, weight, waist—
hip ratio, vision and lung function. Par-
ticipants with measured blood pressure
>140/90 mm Hg were given a referral
letter and advised to go to a health-care
provider and for those with blood pressure
>180/110 mm Hg, the enumerator stopped
the interview and referred the person im-
mediately to the nearest health centre for
further evaluation of their blood pressure
and treatment if required.

We identified a missed opportunity
for hypertension diagnosis®* when a
participant had high blood pressure
(=140/90 mm Hg), reported not having
been diagnosed and reported having
visited certain health facilities in the
previous 12 months (details in data
repository).”” We distinguished between
missed opportunities at public and pri-
vate facilities, since participants could
report to have visited more than one
type of facility during the previous year.

We examined variation in outcomes
by sociodemographic factors including
years of schooling, age, sex, marital sta-
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Table 1. Characteristics of participants aged 45 years or older, participants with
hypertension and hypertension prevalence, India, 2017-2018

Characteristic All partici- Participants with Hypertension prevalence,
pants, no. hypertension, no. (%) % (95% Cl)
Overall 58324 27124 (100.0) 43.7 (42.8 t0 44.6)
Expenditure quintile®
Poorest 10087 3962(17.2) 37 0(352t0387)
Poorer 10483 4517 (19.0) 2(39.6t042.8)
Middle 11133 5088 (19.6) 42 7 (41.1t0 44.4)
Richer 12693 6199 (20.6) 1(4331046.9)
Richest 13928 7358 (23.6) 52 5(50.3 to 54.8)
Education
No schooling 27480 11959 (47.7) 38.5 (37410 39.5)
0-4 years 6770 3195(11.5) 452 (4321047.3)
5-9 years 13352 6387 (21.3) 479 (46.5 t0 49.4)
> 10 years 10722 5583 (19.6) 53.3(51.8t0 54.9)
Age, years
45-54 21542 2(273) 34.3(33.1t035.6)
55-64 18055 8 644 (30.8) 440 (42.7t0 45.4)
65-74 12976 7 206 (28.5) 52.1(50.3t0 53.9)
>75 5751 3362 (134) 54.4(52.210 56.5)
Sex
Male 27049 12211 (44.1) 414 (40.2 to 42.6)
Female 31275 14913 (55.9) 45.8 (44910 46.8)
Location
Rural 38317 16184 (64.3) 39.5 (38.6t0 404)
Urban 20007 10940 (35.7) 53.9(52.410554)
Caste
Scheduled caste 9895 4293 (18.2) 40.7 (39.2t0 42.2)
Scheduled tribe 10183 4599 (7.6) 384 (35.6t041.2)
Other Backward 22057 9918 (45.1) 43.5 (42.1t0 44.9)
Class
Others 16189 8314 (29.2) 48.1 (46.7 t0 49.5)
Religion
Hindu 42814 19180 (80.4) 42.5(41.6t0 43.5)
Muslim 6890 3533(123) 489 (45.2t0 52.6)
Christian 5 864 2856 (3.0) 45.3 (39.8 t0 50.8)
Others 2756 1555 (4.3) 53.7 (50.2t0 57.3)
Marital status
Married 43603 19132 (69.2) 426 (41.6t0 43.6)
Widowed 12838 7126 (284) 475 (45.81049.3)
Others 1883 866 (2.5) 404 (34.7 t0 46.1)
Living arrangement
Alone 2094 1161 (4.6) 46.0 (42.4t049.7)
With spouse 8939 4298 (16.4) 421 (39.7 to 44.5)
With children 33886 14480 (51.8) 42.8 (41.5t0 44.0)
Others 13405 7185 (27.3) 46.6 (45.1t0 48.2)
Working status
Working 27057 10628 (40.1) 39.4(38.1t040.7)
Previously worked 15315 8306 (31.7) 47.8 (46.51t049.2)
Never worked 15952 8190 (28.2) 472 (45410 49.0)
Health insurance
No 44841 21037 (79.3) 433 (42.31t0443)
Yes 13483 6087 (20.8) 452 (43.8 10 46.6)

Cl: confidence interval.

¢ Includes those identified as having hypertension based on measured blood pressure, self-reported
diagnosis and reported treatment to control blood pressure.
® The expenditure is the monthly per capita consumption expenditure. More details in the data repository.”

Note: Numbers are unweighted, % are weighted.
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tus, working status, living arrangement,
caste, religion, rural or urban residence,
health insurance cover and household
monthly per capita consumer expenditure
quintile (hereafter referred to as expendi-
ture quintiles with further details on the
expenditure quintiles presented in data
repository).”

Statistical analysis

We performed complete case analyses
for participants aged 45 years or older.
For most analyses, we used participants
with hypertension and estimated the
proportions who were diagnosed and
had a missed opportunity for diagnosis
by state and sociodemographic groups.
We adjusted these proportions for age
and sex differences using the full sample
to estimate the age-sex composition of
the reference population (details in data
repository).” We estimated the propor-
tion of all people with hypertension who
had visited a public health facility and yet
remained undiagnosed and the respective
proportion who visited a private facility.
We also estimated the proportion of those
with hypertension who would potentially
be diagnosed if opportunities to screen
and diagnose had not been missed, by
adding up the number of participants
with a diagnosis and the number of
participants with a missed opportunity.
To examine conditional variation
in proportions of diagnosis, missed op-
portunities and potential diagnosis by
state and sociodemographic groups, we
estimated a multivariable probit model

for each of these outcomes and obtained
the marginal effect of each covariate aver-
aged across the sample. To quantify the
degree of socioeconomic inequality in
missed opportunities by expenditure we
used a concentration index, that is, the
scaled covariance between the outcome
and rank of per capita expenditure.”® To
examine how rates of diagnosis, missed
opportunities for diagnosis, and poten-
tial diagnosis differed across states and
with sociodemographic characteristics of
people, we used multivariable models to
estimate differences in the likelihood of
each of these outcomes occurring.

We applied sampling weights in all
analyses except for the results in Table 1
and took account of stratification and
cluster sampling in estimation of confi-
dence intervals (CIs).

Results

Out of a total of 72250 participants,
65562 were 45 years or older and of
these 58324 people had complete data.
From this sample, 27 124 individuals
were identified as having hypertension.
Table 1 shows the characteristics of all
included participants and of those with
hypertension. We estimated that in India,
43.7% (95% CI: 42.8 to 44.6) of adults
aged 45 years or older had hypertension.
Unadjusted hypertension prevalence
was higher among individuals who were
richer, better educated, older, female,
urban dwellers, in privileged castes and
not working.
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Among those with hypertension,
64.0% (95% CI: 62.7 to 65.4) had visited
a health facility in the last year. Of these,
28.8% (95% CI: 27.4 to 30.1) had visited
a private clinic and 29.8% (95% CI: 28.6
to 31.0) had visited a private hospital/
nursing home. Utilization of publicly
provided health care was substantially
lower (Fig. 1).

Table 2 shows age-sex adjusted
proportions of people with hyperten-
sion who were diagnosed, had a missed
opportunity for diagnosis through
contact with a health facility, and who
potentially could have been diagnosed if
opportunities for diagnosis had not been
missed. Of people with hypertension,
54.8% (95% CI: 53.5 to 56.1) had been
diagnosed. The proportion of people with
a diagnosis was significantly (P<0.01)
lower for individuals who were poorer,
less educated, younger, male, rural dwell-
ers, in scheduled tribes or castes, not
married or widowed, and working. Of
people with hypertension, 22.6% (95%
CI: 21.3 to 23.8) had a missed opportu-
nity for diagnosis at a health facility in
the last 12 months. The missed oppor-
tunity proportions were higher in the
sociodemographic groups with a lower
percentage of diagnosed participants.
The proportion of those with hyperten-
sion who had a missed opportunity for
diagnosis at a public health facility was
almost half the proportion who had a
missed opportunity at a private health
facility, 9.0% (95% CI: 8.3 to 9.7) versus
16.7% (95% CI: 15.6 to 17.7). The propor-

Fig. 1. Types of health-care utilization in last 12 months, adults aged 45 years and older with hypertension, India, 2017-2018

Type of health facility
Health post/subcentre &
AYUSH hospital | &
Primary health centre/Urban health centre —
Community health centre
District/subdistrict hospital -
Tertiary hospital -
Private AYUSH hospital | @
Private clinic—
NGO/Charity/Trust — &

Private hospital/nursing home
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AYUSH: Ayurveda, Yoga and Naturopathy, Unani, Siddha and Homeopathy; Cl: confidence interval; NGO: nongovernmental organization.
Notes: Percentages of those identified as having hypertension who used each type of health care in the last year. Hypertension identified from measured blood
pressure, self-reported diagnosis and reported treatment to control blood pressure.
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Table 2. Adults aged 45 years or older with a hypertension diagnosis, missed opportunity for diagnosis or potential diagnosis, India, 2017-2018

Characteristic Adjusted % (95% Cl)

Diagnosed Missed opportunity for diagnosis® Potentially

Total Public facility® Private facility* diagnosed"

Overall 54.8 (53.510 56.1) 226(21.3t023.8) 9.0(83t09.7) 16.7 (15610 17.7) 773(76.2t078.5)
Expenditure quintile,® <0.001 0.001 <0.001 0475 <0.001
Pvalue
Poorest 43.6 (41.1t0 46.1) 26.0(23.81028.2) 114 (9910 13.0) 184 (16.21020.7) 69.4 (67.21071.6)
Poorer 50.1 (47.6 10 52.6) 24.6 (22.5t0 26.7) 11.0(9.6t0 12.5) 17.1(15.2t0 19.0) 74.6 (72.6 10 76.6)
Middle 546(52.1t057.2) 226 (208 t0 24.5) 9.1(79t010.3) 16.6 (14910 18.3) 77.2(75.0t0 79.4)
Richer 60.2 (58.2t062.3) 21.3(19.6t022.9) 80(691t09.1) 16.2 (14.7t017.7) 81.5(80.0t0 83.0)
Richest 62.2 (60.0 to 64.3) 19.5 (16.6 t0 22.4) 65(5.1t07.9) 154 (12910 18.0) 81.8(79.7 t0 83.9)
Education, P value <0.001 <0.001 <0.001 <0.001 <0.001
No schooling 470 (45.2 10 48.8) 255(239t027.1) 112(10.1t0 12.3) 18.1(16.7t0 19.5) 72.0(703t073.7)
0to 4 years 55.6 (52.6 to 58.5) 25.6(23.2t028.1) 10 6(891t0124) 193(17.0t0 21.5) 81.1(78910834)
510 9 years 59.9 (57.6 10 62.2) 21.2(1941023.0) 8(6.8108.9) 16.3(14.7t0 17.9) 80.9(79.1 10 82.8)
>10 years 67.7 (65410 70.1) 15.5(13.1t0 18.0) .7 (3.7t05.7) 123 (103 to 14.4) 829 (81.1t084.7)
Age (years), P value <0.001 0339 0.956 0.049 <0.001
4510 54 48.0 (45510 50.6) 236 (21.5t025.7) 9.2(8.1t010.4) 17.6 (15910 19.4) 71.7 (68.6 to 74.9)
55to 64 55.0 (52.6 to 57.4) 22.7 (21.0t0 24.5) 8.8(7.8109.9) 17.1 (15510 18.7) 77.7 (76.0to 79.4)
65 to 74 59.0 (56.6 t0 61.4) 22.1(204t023.9) 9.1(80t010.2) 16.3 (14.7t0 17.9) 81.1(79.3t082.9)
>75 59.0 (56.1t0 61.9) 21.1 (187 t0 23.4) 89(6.91t011.0) 143 (12.2t0 16.3) 80.0(77.71t082.2)
Sex, Pvalue <0.001 <0.001 0.009 0.003 <0.001
Male 488 (47.21050.5) 243(22.71025.9) 9.9(88t011.0) 179 (16.5t019.2) 732 (714t074.9)
Female 59.5(57.7t061.2) 21.2(19.81022.6) 83(76t09.1) 15.7 (14510 16.9) 80.6 (79.2 10 82.0)
Location, P value <0.001 <0.001 <0.001 <0.001 <0.001
Rural 495 (47910 51.1) 252 (24.0t0 264) 103 (9.5t011.2) 186 (17410 19.7) 746 (73.2t075.9)
Urban 644 (62.6 10 66.2) 17.8 (15.6 10 20.0) 6.6(5.5t07.8) 132 (11410 15.0) 82.3(80.4t084.2)
Caste, P value <0.001 0.128 <0.001 0.003 <0.001
Scheduled caste 51.9 (49.3 to 54.4) 24.5 (22.6 10 26.5) 124 (10.8 to 14.1) 17.2 (15.4 t0 19.0) 76.3 (74310 784)
Scheduled tribe 36.3(32.6t039.9) 232(203t026.1) 2(11.7t0 16.6) 12.0 (9.6 to 14.5) 59.5 (56.0t0 62.9)
Other Backward Class 54.9 (53.0t0 56.9) 222(202t0243) 82(7.1t09.2) 16.6 (14.91t0 18.4) 77.2 (75410 79.0)
Others 61.2 (59.3t063.1) 21.7 (20010 23.3) 9(6.0t07.8) 17.5(1591t019.1) 83.0 (81.6t0 84.3)
Religion, P value <0.001 0.001 0.004 <0.001 <0.001
Hindu 53.6 (52.1t0 55.1) 23.1(21.81024.4) 94 (8610 10.1) 17.0(1581t0 18.1) 76.7 (75.5t077.9)
Muslim 60.4 (57.51063.2) 214(1761025.2) 79(6.2109.7) 16 8(13.21020.4) 81.8(79.0 to 84.6)
Christian 54.2 (49410 59.0) 16.8(14.0t0 19.7) 96(70t0 12.1) 6 (6.5t0 10.6) 70.8 (66.6 t0 75.0)
Others 61.0 (56.5t0 65.4) 20.1 (16.5t023.7) 58(3.9t07.7) 7(12.5t0189) 81.0(77.5t0 84.5)
Marital status, P value 0.009 0.942 0.013 0.078 0.004
Married 554 (53.7t057.1) 227 (21210 24.7) 84(76109.2) 17.3(16.0t0 18.7) 78.1 (76.8t0 79.4)
Widowed 54.0 (51.8t0 56.1) 223(2041t024.2) 104 (9.1t0 11.7) 15.1(13.5t0 16.6) 76.2 (74.0t0 78.4)
Others 456 (39.2t0 52.0) 22.7(17.81027.5) 113 (7.7t0 14.8) 154 (11.010 19.8) 68.2 (62.0 to 74.4)
Living arrangement, 0.054 0.028 0.003 0.181 0.010
Pvalue
Alone 50.4 (45.9to0 54.9) 28.2(24.0t032.5) 14 3(11.1t0 17.6) 17.1 (13.6to 20 5) 78.5 (74910 82.1)
With spouse 53.6 (50.8t0 56.4) 22.7 (20510 25.0) 1(7.6t0 10.6) 164 (14610 18.2) 76.2 (73.7 t0 78.8)
With children 56.1 (54.2 10 57.9) 22.6(20.81024.3) 3(73109.2) 17.5(15.810 19.2) 786 (77.41079.8)
Others 53.8(51.71055.8) 21.5(19.7 t0 23.4) 9.6 (8410 10.8) 15.0(135t0 6‘6) 751 (729t077.4)
Working status, P value <0.001 <0.001 <0.001 <0.001 <0.001
Working 44.5 (42410 46.6) 27.0(25.0t029.0) 104 (9.2t011.5) 202 (18310 22.2) 71.6 (69.8t0 73.4)
Previously worked 593(573t061.2) 22.5(21.0t0 24.0) 9.5(841010.7) 16.5(15.1t017.8) 81.9(80.1t083.8)
Never worked 64.3 (62.0 t0 66.6) 164 (14610 18.2) 6.6 (55t07.6) 11.9(104t013.3) 80.9 (79.2 10 82.5)
Health insurance, 0.232 0373 <0.001 <0.001 0.633
Pvalue
No 54.5(53.11055.9) 22.7 (2141024.0) 83(76t09.1) 17.3(16.0t0 18.5) 77.2 (75810 78.6)
Yes 56.0 (53.6 10 58.3) 21.9(20.2t0 23.6) 11.6 (10210 13.1) 144 (12910 15.8) 77.8(76.0t0 79.6)

AYUSH: Ayurveda, Yoga and Naturopathy, Unani, Siddha and Homeopathy; Cl: confidence interval.
¢ We defined missed opportunity as people with hypertension who reported no hypertension diagnosis and used health care in the last 12 months. There were 372

cases that had reported visit to health-care provider but not to a health centre.
® Public health care includes subcentres, primary health centres or urban health centres, community health centres, district or subdistrict hospital, tertiary hospital or

AYUSH hospital.

¢ Private health care includes private hospital or nursing home, private clinic, nongovernmental organization or Church-run hospital or private AYUSH hospital.
9 Potentially diagnosed is diagnosed people plus people who have missed the opportunity for diagnosis.

¢ The expenditure is the monthly per capita consumption expenditure. More details in the data repository.”
Note: Sample size is 27 124 participants. Adjusted for age and sex. Unadjusted estimates in data repository.””
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tion of missed opportunities at public
health facilities was significantly higher
for poorer and lower education groups.
The socioeconomic gradients in missed
opportunities at private facilities were
much flatter. The stronger socioeconomic
gradient to the disadvantage of the poor
at public facilities was also evident from
a more negative concentration index
of —0.021 (95% CI: —0.029 to —0.014)
compared with —0.012 (95% CI: —0.026
to 0.001) at a private facility (further re-
sults in data repository).” Of people with
hypertension, 5.3% (95% CI: 4.8 to 5.8)
had a missed opportunity for diagnosis at
a public primary care facility. Individuals
who were poorer, less educated, rural and
in scheduled tribes or castes were more
likely to have used public primary care
and had a missed opportunity for diag-
nosis (data repository).” The proportion
of diagnosing people with hypertension
could have reached 77.3% (95% CI: 76.2
to 78.5) if opportunities for screening
at health facilities had not been missed.
As missed opportunities were more
common among disadvantaged groups,
sociodemographic differences in poten-
tial diagnosis proportions were narrower
than in actual diagnosis.

Fig. 2 shows, by state, the age-sex
adjusted proportions of those with hy-
pertension who were diagnosed and the
proportions of those who would have
been diagnosed if screening opportunities
at health facilities had not been missed.
States are in ascending order of diagnosed
hypertension.

Ensuring that people receive hyper-
tension screening at health facilities could
substantially raise diagnosis rates in most
states. With few exceptions, states with
lower proportions of diagnosis generally
had higher proportions of missed oppor-
tunities. Consequently, between-state
inequality in potential diagnosis was lower
than between-state inequality in actual
diagnosis. The proportion of missed op-
portunities varied from 7.5% (95% CI: 4.8
to 10.3) in Meghalaya, where health-care
utilization was low, to 31.2% (95% CI: 27.8
to 34.5) in Maharashtra, where greater
use was made of health care (Table 3). If
states eliminated missed opportunities for
diagnosis, the ranking of states based on
proportion of diagnosis would change.
For example, Karnataka, Maharashtra and
Lakshadweep would all move from the
bottom to the top half of the distribution.

The multivariable analysis revealed
that, conditional on other sociodemo-
graphic controls and state differences,

34

the people in the poorest quintile were
8.0 percentage points (95% CI: 4.7 to
11.3) less likely than the richest quintile
to have been diagnosed. The adjusted
probabilities of being diagnosed were
also lower for individuals who were least
educated, younger, male, rural dwellers
and in a scheduled tribe. Individuals with
health insurance were 3.5 percentage
points (95% CI: 0.8 to 6.2) more likely
to be diagnosed than uninsured people
(Table 4; available at https:// www.who
.int/publications/journals/bulletin/).
There were no significant differences
in the probability of having a missed op-
portunity of screening across the expen-
diture quintiles, although poorer groups
had a higher probability of a missed
opportunity at a public facility (data
repository).” Those with no schooling
were 8.5 percentage points (95% CI: 5.4
to 11.6) more likely than those with 10
years or more of schooling to have had
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a missed opportunity. The likelihood of
a missed opportunity was 6.0 percentage
points (95% CI: 3.6 to 8.4) higher for
those living in rural areas compared with
those in urban areas. Other sociodemo-
graphic differences in the likelihood of
missed opportunities documented in the
bivariate analyses were not confirmed
by the multivariable analyses. However,
these differences were apparent for the
probability of a missed opportunity at a
public health facility (data repository).”
For most sociodemographic characteris-
tics, their associations with the likelihood
of potential diagnosis were smaller than
their corresponding associations with the
likelihood of actual diagnosis (Table 4).
For instance, compared to those with 10
years or more schooling, participants with
no schooling had a 13.6 percentage point
(95% CI: 10.2 to 17.0) lower likelihood of
actual diagnosis but only a 5.3 percentage
point (95% CI: 2.2 to 8.4) lower likeli-

Fig. 2. Adjusted percentage of adults aged 45 years and older with hypertension who
were diagnosed and potentially diagnosed by state, India, 2017-2018

State or union territory

Nagaland — — .
Chhattisgarh — — ——
Dadra & Nagar Haveli — — -
Madhya Pradesh — — e
Arunachal Pradesh P g —
Jharkhand — e
Gujarat — — ——
Odisha — —.—
Meghalaya ——
Uttar Pradesh — - .
Kamnataka — — —
Uttarakhand — e —
Bihar — — ——
Maharashtra — -
Manipur —
Himachal Pradesh — —~—
Lakshadweep — — .
Tamil Nadu — —— ——
Daman & Diu — —
Rajasthan — - ——
Assam — .
Tripura A
Andhra Pradesh — - -
Telengana — - -
Mizoram — ——,
West Bengal — - -
Puducherry — ——
Andaman & Nicobar Islands — Tt
Kerala - .
Punjab - .
Delhi — ——
Haryana — — .
Chandigarh ¢ -
(G0a .
Jammu & Kashmir — : : : | +| -
0 20 40 60 80 100
Adjusted %
— 95% Cl -~ Diagnosed  —#- Potentially diagnosed

Cl: confidence interval.

Notes: Adjusted for age and sex. Potentially diagnosed is the sum people actually diagnosed and
those that could have been diagnosed had they not encountered a missed opportunity. Estimates and
unadjusted estimates in table format available in data repository.”

Bull World Health Organ 2022;100:30-39A | doi: http://dx.doi.org/10.2471/BLT.21.287007


https://www.who.int/publications/journals/bulletin/
https://www.who.int/publications/journals/bulletin/

Sanjay K Mohanty et al.

hood for a potential diagnosis if missed
opportunities were eliminated.
Extrapolating the results of poten-
tially diagnosed people with hyperten-
sion to the Indian population aged 45
years or older, we estimated almost a
quarter of those with hypertension had
missed an opportunity to be diagnosed
at a health facility in the previous year.
These results translated into around 33
million people with hypertension who
could have been diagnosed if routine
opportunistic screening at health fa-
cilities recommended by national and
international guidelines were operating
effectively (Fig. 3)."'** Using the esti-
mates on people treated for hypertension
(93%) and having controlled hyperten-
sion (53%)?' from a published study
using the same study population, we
predict that 73 million were treated for
hypertension, 43 million had controlled
their hypertension and 111 million people
(of 145 million hypertensive cases) could
have been potentially diagnosed if missed
opportunities were eliminated (Fig. 3).

Discussion

We estimated that 33 million people aged
45 years or older in India had a missed
opportunity during a one-year period
of having their hypertension diagnosed.
Ensuring screening at each health facility
visit would raise the proportion of people
diagnosed from about 50% to almost 80%
in just one year, which is consistent with
previous evidence for six Indian states.”
The increase in diagnosis rates would also
likely result in an increase in the number
of people on hypertension treatment and
the number of people achieving hyper-
tension control. Such increases would
greatly reduce the risk for cardiovascular
diseases, which are the largest contributor
to the disease burden in India.”®

Besides documenting the large po-
tential impact of routine opportunistic
hypertension screening on overall di-
agnosis rates, we also showed that this
strategy could provide more equitable
opportunities for early detection of hy-
pertension.'”® People who were poorer,
less educated, male, rural dwellers, in
scheduled tribes or castes, Hindu and
working had a higher likelihood of hav-
ing a missed opportunity for diagnosis.
Since these sociodemographic groups
also tended to have lower proportions of
actual diagnosis, routine opportunistic
screening could help close inequali-
ties in diagnosis.®” We also observed
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geographic variation in missed op-
portunities for hypertension screening
with generally higher proportions of
missed opportunities in states with lower
proportion of diagnosis. Opportunistic
screening could, therefore, also narrow

between-state inequality in hypertension
diagnosis.

Individuals with hypertension who
had visited a private health facility in the
last year were almost twice as likely to
have a missed opportunity for diagnosis

Table 3. Hypertension prevalence and percentage of participants with hypertension
who had a missed opportunity for diagnosis, by state, India, 2017-2018

Area All adults® Adults with hypertension®
No. Adjusted hyperten- No.  Missed opportunity for
sion prevalence, % diagnosis, adjusted %
(95% C1) (95% CI)*
India 58324 43.7 (42.8 t0 44.6) 27124 226 (2131023.8)
State or union territory
Andaman and 1012 64.2(58610698) 641 103 (6.8 10 13.9)
Nicobar Islands
Andhra Pradesh 1938 56.7 (53.91t0 59.5) 1068 19.1 (16.51t0 21.8)
Arunachal Pradesh 922 46.5(419t051.1) 380 11.1 (4410 17.8)
Assam 1789 49.2 (45910 524) 846 12.1(9.2t0 15.0)
Bihar 3181 37.1 (34610 39.5) 1159  21.5(18410 246)
Chandigarh 761 58.7 (53.5 10 63.8) 439 18.1(13.110 23.0)
Chhattisgarh 1737 46.0 (42.6 t049.3) 781 23.5(20.1t0 26.8)
Dadra and Nagar 787 453 (40.7 10 49.9) 321 21.6(17.2t0 25.9)
Haveli
Daman and Diu 753 512 (47.5t055.0) 375 212 (15210 27.1)
Delhi 1122 52.8 (48910 56.6) 537 13.2(10.0to 16.5)
Goa 1089 588 (55.31062.2) 621 13.3(9.7t0 17.0)
Gujarat 1807 44.7 (40.8 t0 48.6) 776 23.8(19.51t0 28.1)
Haryana 1551 479 (43.8t051.9) 725 15.8(13.31t0 18.4)
Himachal Pradesh 1146 52.6 (47.7 10 57.5) 581 26.1(21.91030.3)
Jammu and Kashmir 1282 495 (45.1t0 53.9) 622 12.1(7.1t0 17.0)
Jharkhand 2068 43.1(40.3t045.9) 879 16.7 (13.8t0 19.5)
Karnataka 1850 445 (39910 49.0) 834 26.1(18.1t0 34.1)
Kerala 1999 59.5 (56.6 10 62.5) 1202 20.6 (17.7 t0 23.5)
Lakshadweep 943 68.0(63.1t072.9) 640 304 (243 t0 36.6)
Madhya Pradesh 2431 36.6 (33.5t039.7) 865 25.3(19.7 10 30.9)
Maharashtra 3026 50.9 (48.1 t0 53.8) 1547 312(27.81034.5)
Manipur 1087 453(397to 50.8) 503 173(125to 22.1)
Meghalaya 813 6(45.110582) 414 (48to 3)
Mizoram 1004 344 (30 210387) 361 6 (5.1 0.1)
Nagaland 1109 56.7 (46.1 10 67.3) 541 0(3.7t0 14.4)
Odisha 2367 37.8 (349to 40.8) 902 229( 9.61026.3)
Puducherry 1158 505 (47.1t0 53.8) 595 18.7 (15.7t0 21.7)
Punjab 1758 (596to 64.7) 1097 143 (11.5t017.0)
Rajasthan 1959 382 (35.1t041.3) 756 22.7 (18.8 10 26.5)
Tamil Nadu 2961 450(426to 47.5) 1435 234 (20310 26.6)
Telangana 1871 1 (48.210 54.0) 947 173( 4210 204)
Tripura 934 47.7 (43910 51.5) 428 .7 (9.71t017.8)
Uttar Pradesh 3881 32.2(30.0to 34.5) 1260 278 (245t031.1)
Uttarakhand 1176 464 (41.81051.0) 555 2 (14.6 10 23.8)
West Bengal 3052 46.5 (43.4 10 49.6) 1491 7 (17.11022.3)

Cl: confidence interval.

¢ Adults 45 years or older.

® We defined missed opportunity as people with hypertension who reported no hypertension diagnosis
and used health care in the last 12 months.

Note: Percentages adjusted for age and sex.
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compared with those who had visited
a public facility. This result reflects the
greater utilization of private health care
and implies that opportunistic screening
would be most effective if it could be
implemented in private as well as in pub-
lic health facilities covered by government
guidelines.” Moreover, the high propor-
tion of missed opportunities for diagnosis
at public health facilities suggests that
implementation of current opportunistic
screening guidelines is suboptimal. Sub-
stantial improvements in opportunistic
screening for hypertension should, in
principle, be feasible at all facilities since it
requires only standard, low-cost devices.
In 2013, the Indian government adopted
a national action plan for prevention and
control of noncommunicable diseases
thataimed to reduce hypertension preva-
lence by 25% by 2025.” However, the
India Hypertension Control Initiative - a
programme supported by the government
and WHO - which includes opportu-
nistic screening at public primary care
and lower secondary care facilities was
launched in only five states in 2017.%° Our
estimates point to the potential impact
of such a programme and give urgency
to plans to implement it in all states by
2023. The results also suggest that the
impact would be even greater if private
facilities also implemented screening or if
people shifted their health-care utilization
towards the public sector.

Our study has limitations. First, like
most studies of hypertension awareness,
treatment and control based on observa-
tional data from a single cross-section, we
relied on three blood pressure measure-
ments on a single occasion, rather than
multiple occasions, to identify people
with hypertension. This approach may
have resulted in overestimation of the
number of people with hypertension
and potential missed opportunities for
diagnosis. Second, we could not directly
assess whether steps were taken to di-
agnose hypertension during previous
encounters with a health-care provider,
because participants were not asked if
their blood pressure was measured during
their previous visits at health facilities.
Third, the lapse of time between visiting
a health facility and having blood pres-
sure measured in the survey interview
left scope for errors in the classification
of missed opportunities. Participants may
not have recalled having been diagnosed.
Moreover, blood pressure may have been
above the hypertension threshold at the
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Fig. 3. Estimated number of hypertensive cases, diagnosis, treatment and control of
hypertension, missed opportunity and potential diagnosis for hypertension in

India, 2017-2018
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Note: Potentially diagnosed is diagnosed people plus people who have missed the opportunity for

diagnosis

time of the interview but not at the time
of visiting a health facility. While these
potential biases cannot be ruled out, they
may be limited given the recency of most
of the health-care visits reported — one
half of participants reported within a
month of the interview and more than
three quarters within three months (data
repository).”” Fourth, our potential di-
agnosis estimates, based on if all missed
opportunities were eliminated, corre-
spond to a hypothetical optimal scenario
in which a corresponding opportunistic
screening programme would be 100%
effective in identifying people with hy-
pertension. In practice, universal blood
pressure measurement in all health-care
encounters is unrealistic and some cases
would be missed. Our estimate should,
therefore, be interpreted as a best-case
scenario. Finally, our data are three years
old and do not capture the most recent
circumstances of the Indian health sys-
tem, notably the disruption caused by
the coronavirus disease 2019 outbreak,
which is likely to have resulted in even
higher proportions of undiagnosed hy-
pertension.

These limitations potentially bias
our estimates of missed opportunities
for hypertension diagnosis. However,
considering that many people with hy-
pertension were likely undiagnosed and
that people used health-care facilities to
a great extent during our study period,

the general finding that opportunistic
screening at health facilities would in-
crease the number of people diagnosed
most likely holds.

Routine hypertension screening
of older adults at public and private
health facilities is a promising tool to
significantly increase diagnosis rates and
reduce socioeconomic and regional in-
equalities in hypertension awareness and,
consequently, its treatment and control
in India. Effective implementation of
the WHO package of essential noncom-

16-18 and

municable disease interventions
corresponding national guidelines*” on
opportunistic screening would be an
important first step towards reducing
the hypertension-related disease burden.
To achieve these reductions, all health
facilities, especially private facilities,
need to adopt the national guidelines on
opportunistic screening for adults aged
45 years or older. H
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Résumé

Occasions manquées de dépistage de I'hypertension: étude transversale menée en Inde

Objectif Evaluerles occasions manquées de dépistage de I'hypertension
dans les établissements de santé en Inde et décrire les différences
systématiques de ces occasions manquées entre les Etats indiens et les
groupes sociodémographiques.

Méthodes Nous avons utilisé les données denquéte représentatives
au niveau national de I'étude longitudinale sur le vieillissement
2017-2018 en Inde pour estimer la proportion d'adultes 4gés de
45 ans et plus identifiés comme souffrant d’hypertension et qui
n‘avaient pas été diagnostiqués comme tels malgré une visite dans un
établissement de santé au cours des 12 mois précédents. Nous avons
estimé les proportions ajustées selon 'age et le sexe des occasions
manquées de diagnostic de I'hypertension, ainsi que les proportions
réelles et potentielles de diagnostic, selon les caractéristiques
sociodémographiques et pour chaque Ftat.

Résultats Parmi les personnes identifiées comme souffrant
d'hypertension, 22,6% (intervalle de confiance (IC) a 95%:21,3a 23,8)
n‘avaient pas été diagnostiqués malgré une visite récente dans un

établissement de santé. Si ces occasions avaient été concrétisées, la
prévalence de I'hypertension diagnostiquée serait passée de 54,8%
(ICa95%:53,5a56,1)a773% (ICa95%: 76,2 a 78,5). Les occasions
manquées de diagnostic étaient plus fréquentes chez les personnes
plus pauvres (P=0,001), moins instruites (P <0,001), de sexe masculin
(P<0,001), habitant en zone rurale (P<0,001), hindoues (P=0,001),
vivant seules (P=0,028) et travaillant (P <0,001). Les occasions
manquées de diagnostic étaient plus fréquentes dans les établissements
de santé privés que dans les établissements publics (P<0,001) et
variaient considérablement d'un Etat a l'autre (P < 0,001).

Conclusion Le dépistage opportuniste de I'hypertension a le potentiel
daugmenter significativement la détection de cette affection et de
réduire les inégalités sociodémographiques et géographiques dans
son diagnostic. Ce dépistage pourrait étre une premiére étape vers
un traitement et une prise en charge plus efficaces et équitables de
I'hypertension.
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Pesiome

YnyuieHHble BO3MOXXHOCTU AN CKPUHMHIOBOIO 06C/1eloBaHMNsA apTepurasibHON rMnepTeH3nn: Kpocc-

CeKLMOHHOe uccnegoBaHue, Mugna

LUenb OueHnTb ynyuleHHble BO3MOXHOCT ANA CKPUHMHIOBOTO
0bcneaoBaHvs apTepuanbHol runepTeH3nn (Al B MEAULIMHCKIMX
yupexaeHvax IHaum n onmcatb cucTemaTnyeckme pasnmuna mexay
HUMM B Pa3HbIX WTaTax 1 coUManbHO-AemMorpadurueckmx rpynmax.
MeTtopabl [1nA OLeHKM 401 B3POC/IbIX B BO3pACTe 45 neT 1 cTapLue,
y KOTOpbIX BblAiBNeHa Al 1 KOTOpbIM He bl NOCTaBfeH AMarHo3
AT, HeCMOTpA Ha noceleHne MeANUNHCKOrO yYpexaeHns B
TeyeHvie NpeablayLmx 12 Mecaues, Obinn MCNONb30BaHbI AaHHbIE
HaUMOHaNbHOIo NPOCMNEKTUBHOIO KOTOPTHOTO MCCNefoBaHWA
cTapeHva B ViHamm 3a 2017-2018 rr. [poBeeHa oueHKa fonm
YNYLWEHHbIX BO3MOXHOCTEN AMArHOCTUKIK Al C NONPaBKOW Ha
BO3pacT 1 Mof, a Takke GakTUUYeCKon 1 NnoTeHumanbHoM aonu
IMArHOCTUPOBAHHbBIX CIlyYaeB Mo CoUManbHO-AeMOorpaduyecknm
XaPaAKTEPUCTVKAM W AN1A KaxAOro WTaTa.

Pe3ynbtatbl Tem, y KOro Obina BbiABNEHa apTepyvarnbHas rmnepTeHsns,
22,6% (95%-1n poBeputenbHbi uHTepBan, AW: 21,3-23,8) He
Obln MOCTaBNEH AMAarHO3, HECMOTPA Ha HefaBHee mocelleHve
MELMLMHCKOrO yupexaeHna. [pr peanm3aumm 3Tix BO3MOXKHOCTEN

PaCNPOCTPAHEHHOCTb YCTAHOBEHHBIX MArHO30B apTepuarnbHON
rmnepTeH3uy ysenuumnacs osl ¢ 54,8% (95%-in AW 53,5-56,1)
1o 77,3% (95%-n AV 76,2-78,5). YnyweHHble BO3MOXHOCTL ANA
NMOCTAHOBKM AMarHo3a 6onee pacnpocTpaHeHbl cpean bonee
6enHoro (P =0,001), MeHee 0bpazoBaHHOro Hacenerus (P < 0,001),
cpean myxxumH (P < 0,001), cenbckumx xutenen (P < 0,001), nHoycos
(P =0,001), ognHokmx (P = 0,028) 1 paboTaloLLmX KUTenen CTpaHbl
(P < 0,001). YnyLieHHble BO3MOXHOCTV AnA NOCTAHOBKM AvarHo3a
yallle BCTpeUanvch B YaCTHbIX, YeM B FOCYAaPCTBEHHbBIX MEAVLIMHCKIX
yupexaeHuax (P < 0,001) n cunbHO pasnuyanuch no wratam (P <
0,001).

BbiBog OnmnopTyHUCTUYECKOe CKPUHMHIOBOE 0b6CnenoBaHne
apTepuanbHOM rMNepTeH3NU MOXKET 3HAaUNTENbHO YNYYWNTb
BbifiBNIeHME 3TOro 3aboneBaHua 1 yMeHbWUTb COLManbHO-
Jemorpaduryeckoe v reorpadryeckoe HepaBeHCTBO MPW MOCTAHOBKE
AmMarHo3a. Takoe CKpUHMHIoBoe obcnefoBaHne Morno Obl CTaTb
nepBbIM LWAarom K 6osnee 3GGeKTVBHOMY ¥ CrpaBe/IMBOMY JIeUeHNIO
1 KOHTpOMIo Al

Resumen

Oportunidades perdidas para el cribado de la hipertension: un estudio transversal en la India

Objetivo Evaluar las oportunidades perdidas para el cribado de la
hipertension en los centros sanitarios de la India y describir las diferencias
sistemadticas en estas oportunidades perdidas entre estados y grupos
sociodemograficos.

Métodos Se utilizaron datos de encuestas representativas a nivel
nacional del Estudio Longitudinal del Envejecimiento 2017-2018 en la
India para estimar el porcentaje de adultos de 45 afios 0 més que fueron
identificados con hipertension y que no habian sido diagnosticados con
hipertension a pesar de haber visitado un centro sanitario durante los
12 meses anteriores. Se calcularon los porcentajes ajustados por edad
y sexo de las oportunidades perdidas para diagnosticar la hipertension,
asi como los porcentajes reales y potenciales de diagnéstico, por
caracteristicas sociodemograficas y para cada estado.

Resultados Entre las personas identificadas como hipertensas, el
22,6 % (intervalo de confianza del 95 %, IC: 21,3 a 23,8) no habian
sido diagnosticadas a pesar de haber acudido a un centro sanitario

recientemente. Si se hubieran aprovechado estas oportunidades, la
prevalencia de hipertension diagnosticada habria aumentado del
54,8 % (IC del 95 %: 53,5 a 56,1) al 77,3 % (IC del 95 %:76,2 a 78,5).
Las oportunidades perdidas para el diagnéstico fueron mas comunes
entre las personas mas pobres (P=0,001), con menos educacién
(P <0,001), varones (P < 0,001), de zonas rurales (P < 0,001), hindues
(P=10,001), que viven solas (P=0,028) y que trabajan (P < 0,001). Las
oportunidades perdidas para el diagndstico fueron mas comunes en
los centros sanitarios privados que en los publicos (P < 0,001) y variaron
en gran medida entre los estados (P < 0,001).

Conclusion El cribado oportuno de la hipertension tiene el potencial
de aumentar de manera significativa la deteccion de la enfermedad y
de disminuir las desigualdades sociodemogréficas y geograficas en su
diagndstico. Este cribado podria ser un primer paso hacia un tratamiento
y control de la hipertension mas eficaz y equitativo.
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Table 4. Likelihood of a difference in hypertension diagnosis, a missed opportunity for diagnosis and a potential diagnosis for adults
with hypertension, India, 2017-2018

Characteristic Percentage point difference (95% CI)®

Diagnosed Missed opportunity for Potentially diagnosed*

diagnosis®

Expenditure quintile?
Poorest —80(-113t0—-4.7) 9(-25t043) —74(=10.2to —4.5)
Poorer —38(-7.2t0—-03) 01( 34t03.6) —41(-69t0—123)
Middle —-16(-49t0 1.6) —04(-3.61t027) —25(-53t004)
Richer 12(—181t04.2) —0.2(=3.1t026) 0.7 (—2.1t0 3.6
Richest Ref. Ref. Ref.
Education
No schooling —136(=170t0 -10.2) 85(541t011.6) —53(-83to—24)
0to 4 years —6.1(-99t0-23) 85(521t011.8) 26(—05t05.8)
5109 years —53(-84t0—-2.2) 6.0 (341t08.7) 0.9(-231t04.0)
> 10 years Ref. Ref. Ref.
Age, years
45to 54 —7.8(=12.1t0 —3.4) 26 (-0.7t05.8) —53(-94to—1.1)
5510 64 —13(-48t02.1) 12(-181t04.2) —0.1(=29t027)
65t0 74 05(—2.6103.6) 1.0(=1.8103.9) 1.8 (=1.2104.8)
>75 Ref. Ref. Ref.
Sex
Male —11.0(=13.6to —84) 22(0.0t04.4) —-92(-11.61t0-6.8)
Female Ref. Ref. Ref.
Residence
Rural —8.7(=11.2t0—6.2) 6.0 (3.6t084) —3.1(=5.7t0 —0.6)
Urban Ref. Ref. Ref.
Caste
Scheduled caste —0.8 (—4.11t02.6) —1.1(-38t01.5) —22(-501t00.7)
Scheduled tribe —11.2(=15.6t0 —6.9) —26(-64t01.2) —126(=16.5t0 —8.6)
Other Backward Class 0.1 (=24t025) —26(—491t0—-0.3) —2.8(=5.2t0—0.5)
Others Ref. Ref. Ref.
Religion
Hindu 42(12t07.1) —06(-44t03.2) 36(0.5t06.7)
Muslim 3.7(-0.7t08.1) —4.0(=751t0—0.5) 00(-39t03.9)
Christian 15(-44t074) 0.2 (-4.8t0523) 19(-341t073)
Others Ref. Ref. Ref.

Marital status

Currently married

Widowed

Others

Living arrangement

Living alone

Living with spouse and children
Living with children and others
Living with others only
Working status

Currently working

Ever worked but currently not
working

Never worked

Health insurance

No

Yes

11.6 (2.1 t0 21.0)
7.3 (0910 13.6)
Ref.

2.7 (=57t011.0)
—09(-3.7t01.9)
39(-39t011.8)
Ref.

—119 (=148 10 -9.0)
14 (=19104.6)

Ref.

Ref.
35(0.81t06.2)

36(-45t011.7)
-03(-53t04.7)
Ref.

69 (—141t015.2)
—06(-341t022)
19(=521t09.1)
Ref.

7.2 (48109.7)
44(21106.6)

Ref.

Ref.
0.1(-=2.0t02.2)

17.5 (8.2 t0 26.8)
8.2 (1410 14.9)
Ref.

96 (3.1t0 16.0)

—14(-42t013)

6.4 (0.0t0 12.8)
Ref.

—5.0(-761t0-23)
53(25108.1)

Ref.
36(1.1t06.2)

Cl: confidence interval; Ref.: reference group.
¢ We derived percentage point differences from the averaged marginal effects.

® We defined missed opportunity as people with hypertension who reported no hypertension diagnosis and used health care in the last 12 months.
¢ Potentially diagnosed include both diagnosed people and people who have missed the opportunity for diagnosis.
4 The expenditure is the monthly per capita consumption expenditure. More details in the data repository.”

Notes: The sample size is 27 124 adults aged 45 years or older. Models also control for state fixed effects. Average marginal effects on missed opportunities at public and

private health facilities in data repository.”
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