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Vaccination coverage among older adults: a population-based study

in India
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Objective To estimate the prevalence and explore the predictors of vaccine uptake among older adults in India.

Methods We used data from the national Longitudinal Ageing Study in India, a national household survey conducted during 2017-2018.
Based on interviewees' self-reports, we calculated population-weighted estimates of the uptake of influenza, pneumococcal, typhoid and
hepatitis B vaccines among 64 714 Indian adults aged 45 years or older. We performed multivariable binary logistic regression analysis to
examine the sociodemographic and health-related predictors of uptake of the vaccinations.

Findings The coverage of each of the studied vaccinations was less than 2%. The estimated percentages of respondents reporting ever being
vaccinated were 1.5% (95% confidence interval, Cl: 1.4-1.6) for influenza, 0.6% (95% Cl: 0.6-0.7) for pneumococcal disease, 1.9% (95% Cl:
1.8-2.0) for typhoid and 1.9% (95% Cl: 1.8-2.0) for hepatitis B. Vaccine uptake was higher among respondents with cardiovascular disease,
diabetes or lung disease than those without any of these conditions. Uptake of influenza vaccine was higher among those with lung disease,
while hepatitis B vaccine uptake was higher among those with cardiovascular disease or diabetes. Male sex, urban residence, wealthier
household, more years of schooling, existing medical conditions and sedentary behaviours were significant predictors of vaccine uptake.
Conclusion Targeted policies and programmes are needed forimproving the low vaccination coverage among older adults in India, especially
among those with chronic diseases. Further research could examine vaccine access, vaccine hesitancy, and vaccine-related information and
communication channels to older adults and their health-care providers.

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

Introduction

Both the Global Vaccine Action Plan endorsed at the 2012
World Health Assembly’ and the Immunization Agenda
2030 endorsed in 2021 proposed a life-course approach to
immunization to fight vaccine-preventable diseases.” The
coronavirus disease 2019 (COVID-19) pandemic has also
underlined the importance of robust vaccination systems for
control of vaccine-preventable diseases among older adults. In
2009 the Association of Physicians in India drew attention to
the substantial burden of morbidity, disability and mortality
due to infectious diseases among older adults in the country.’
The association recommended that vaccination was the most
beneficial and cost-effective way to prevent and control infec-
tious diseases in adults. Identification of vulnerable groups and
the development of vaccination strategies for older people are
therefore needed.

As reported in the World Health Organization’s (WHO)
2012 Global report for research on infectious diseases of poverty,
diseases such as pneumonia, malaria, respiratory diseases, tu-
berculosis and typhoid pose a significant burden on low- and
middle-income countries.* Studies have shown that influenza
and pneumococcal disease cause serious complications, es-
pecially in older adults with chronic illnesses.” According to
India’s National Centre for Disease Control, there were nearly
115630 cases of HIN1 seasonal influenza in India between
2010 and 2017, accounting for 8685 deaths.® Pneumococcal
disease is a significant cause of bacterial pneumonia.” The
United States Centers for Disease Control and Prevention
reported that pneumococcal pneumonia, resulting in one
death in 20 adults (5%), has a high mortality in older adults.®
Likewise, acute hepatitis B virus (HBV) infection can cause
severe illness and death and can lead to chronic HBV infec-

tion or liver cancer.”'’ The burden of HBV in India falls in the
intermediate endemicity zone (prevalence of 2-7%, an average
of 4%), affecting about 50 million people. The prevalence of
HBYV infection is higher in adults with diabetes. Typhoid is
also a major burden on India’s public health system. In 2017,
India had 6.6 million typhoid cases, accounting for 66439
deaths.”” In 2008, the incidence of typhoid (493.5 cases per
100000 per year) in India was the highest worldwide, followed
by Pakistan, Indonesia, China and Viet Nam."’ Together, these
infections are the leading causes of morbidity in older adults,
resulting in hospitalization and death.

Due to declining fertility and increasing life expectancy,
India is seeing a steady increase in the proportion of older
people in the population. According to the 2011 Indian census,
the adult population aged 45 years and older was 222797316
(18.4%) of the Indian population of 1210854 977. This figure
is expected to rise to 40% (655 million people) by 2050.''°
Besides the demographic transition, epidemiological transition
has shifted the overall burden of disease towards older adults.
Although chronic noncommunicable diseases have emerged
as a primary concern, infectious diseases among such a large
older population still pose a significant challenge to the Indian
public health system.'¢

Studies on vaccination coverage among older adults
are limited and mostly come from high-income countries.
Researchers have reported that in people 65 years or older,
seasonal influenza vaccination was received by more than 75%
(8363467) of 10341592 people in the United Kingdom of
Great Britain and Northern Ireland, 65% of 5332 people in the
United States of America and 70% of 789 people surveyed in
Canada."”"" In comparison, a study from China reported that
only 7.4% of 5414 people aged 60 years or older had received
influenza vaccination.” Many sociodemographic and health
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factors influence vaccine uptake among
older adults.?*? A systematic review of
data from 12 countries found that older
adults who received pandemic A(HIN1)
influenza vaccination were more likely
to be of higher education status, to have
comorbidities and to have belief in vac-
cine efficacy.?! Another study found that
previous vaccination history and physi-
cian recommendations were associated
with vaccine uptake in older adults.”

Here, we aimed to analyse the
uptake of four vaccines recommended
for adults (influenza, pneumococcal,
typhoid and hepatitis B) and the fac-
tors associated with their uptake among
older adults in India. Such studies are
essential for planning and implement-
ing strategies to improve vaccination
coverage among older adults in this
large and diverse country. In addition,
by identifying the underlying predictors
of vaccination, we may be able to target
vulnerable groups for future programme
interventions.

Methods
Data source

We used data from the first wave of the
Longitudinal Ageing Study in India
conducted during 2017-2018. The study
is a nationally representative survey of
India’s health, economic, and social de-
terminants and consequences of ageing.
The study comprised interviews with
72250 adults aged 45 years and older,
including their spouses irrespective of
age, across 30 states and six union ter-
ritories of India. The response rate to the
survey was 87.3% (72250 out of 82650
people approached). The study used a
multistage, stratified, area-probability
cluster-sampling design to collect data
from both rural and urban areas. The
details of the sampling design, survey
instruments, fieldwork, data collection
and processing are available elsewhere.”
We analysed information collected from
64714 adults aged 45 years or older.

Ethical approval was not required
for the study as we used publicly avail-
able data from a longitudinal study
that used standard procedures for data
collection with ethically approved
guidelines and informed consent from
participants.

Data collection

The dependent variables were ever
uptake of influenza, pneumococcal, ty-
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phoid or hepatitis B vaccines. Interview-
ees in the Longitudinal Ageing Study
were asked: “Have you ever received
any immunizations for adults, such as
the influenza vaccine, pneumococcal
vaccine, hepatitis B vaccine, or typhoid
vaccine?” All the dependent variables
were binary, with the response catego-
ries as Yes or No.

We extracted data on the sociode-
mographic characteristics of respon-
dents: age (45-59, 60-69, 70-79, >80
years); sex (male, female); marital
status (currently married, widowed,
other); length of schooling (none, up to
5 years, 5-9 years, > 10 years); working
status (currently working, not work-
ing); social group (scheduled caste or
tribe, other backward class, other);
religion (Hindu, Muslim, other); wealth
quintiles (poorest, poorer, middle,
richer, richest); urban or rural area;
and geographical region of residence
(north, central, east, north-east, west,
south). The Longitudinal Ageing Study
reports wealth quintiles estimated from
total monthly household expenditure.
Scheduled castes or tribes and other
backward classes are the constitution-
ally recognized groups of disadvantaged
and deprived communities in India, and
the Other category consisted of those
who do not belong to these categories.
The Other religion category included
Christian, Sikh, other religions and no
religion.

We also extracted data on health-
related factors, including hospitalization
in the past 12 months (yes, no); type
of health care facility (public, private);
physical activity (every day, sometimes,
none); currently smoking (yes, no); ever
alcohol consumption (yes, no); and
having chronic disease(s) (yes, no). We
considered sport or vigorous activity
as a physical activity. Chronic diseases
included at least one of hypertension,
diabetes, cancer, lung disease, heart
disease and stroke.

Data analysis

First, we estimated the prevalence of
uptake of the four types of vaccination
among the respondents. Then we exam-
ined the prevalence of uptake of each
type of vaccination by the respondents’
sociodemographic and health-related
characteristics. Finally, we estimated
four separate multivariable binary lo-
gistic regressions to study the factors
associated with vaccine uptake. The
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statistically significant difference be-
tween the estimates was set at 5% level of
significance. We used the survey weights
given in the Longitudinal Ageing Study
data set to estimate the prevalence of
vaccination uptake for population size,
adjusting for the complex design of
the study to generate nationally repre-
sentative estimates. We carried out the
analysis using Stata version 14.0 (Stata
Corp., College Station, USA).

Results
Sample characteristics

Around half of the 64 714 respondents,
33694 (52.1%) were in the age group
45-69 years and 74.4% (48 139/64 712)
were currently married; 30068 were
men and 34646 were women. Nearly
half (47.0%; 30415/64 712) had received
no schooling and 36.5% (17 129/46 987)
were currently working. About three
quarters (74.4%; 46426/62 416) of
respondents belonged to scheduled
tribes, scheduled castes or other back-
ward classes. Most respondents lived in
rural areas (64.9%; 41994/64 714) and
reported their religion as Hindu (73.5%;
47491/64 580). More than two thirds
(70.2%; 38 873/55 353) of the interview-
ees reported no physical activity. Most
respondents reported that they did not
smoke (86.3% 55515/64 346) or con-
sume alcohol (81.9%; 52735/64 367).
Nearly half of respondents (38.6%;
24955/64 714) reported having at least
one chronic disease (Table 1).

Vaccination uptake

Table 1 shows the population-weighted
numbers and estimated percentages of
respondents who reported ever receiv-
ing the studied vaccines. Uptake was less
than 2% for each of the vaccines.

An estimated 1315 respondents
had received influenza vaccination, an
overall uptake of 1.5% (95% confidence
interval, CI: 1.4-1.6). Influenza vaccine
uptake was slightly higher among men
and among those who were not currently
married or widowed, were not working,
were neither Hindu nor Muslim, were
in the wealthiest quintile, had been
hospitalized in the last 12 months or
had at least one chronic illness. Influenza
vaccination uptake was highest in the
south region of India followed by the
north region.

Pneumococcal vaccination was
received by only 580 people (0.6%; 95%
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Table 1. Estimated prevalence of vaccination for four vaccine-preventable diseases among adults aged 45 years or older by

sociodemographic and health-related characteristics, India, 2017-2018

Variable Total no. of Weighted no. (%) of respondents vaccinated

respopdents; Influenza Pneumococcal Typhoid Hepatitis B

unweighted vaccine vaccine vaccine vaccine
Age group, years
45-59 33694 685 (1.4) 280 (0.5) 814 (1.9) 1065 (1.9)
60-69 18725 370(1.6) 172 (0.7) 447 (2.0) 533(1.9)
70-79 8973 192 (1.6) 95 (0.8) 202 (1.9) 256 (1.8)
>80 3322 68 (1.5) 33(0.8) 55(1.0) 79 (1.4)
Sex
Male 30068 634 (1.6) 284.(0.7) 728 (1.9) 996 (2.1)
Female 34646 681 (1.4) 296 (0.6) 790 (1.9) 937(1.7)
Marital status
Currently married 48139 945 (1.5) 444 (0.7) 1164 (2.0) 1521 (2.1)
Widowed 14391 293 (1.4) 120 (0.6) 318(1.6) 349 (1.3)
Other 2182 77 (2.3) 16 (0.6) 36 (1.1) 63 (1.5)
Years of schooling
None 30415 569 (1.5) 231(0.6) 627 (1.7) 597 (1.3)
<5 7409 157 (1.7) 53(0.5) 120 (1.7) 176 (1.6)
5-9 14676 283 (1.5) 132 (0.7) 362 (2.1) 476 (2.1)
>10 12212 306 (1.3) 164 (0.8) 409 (2.2) 684 (3.5)
Working status
Not working 29858 396 (1.8) 157 (0.6) 381(1.6) 463 (1.5)
Currently working 17129 551 (1.4) 213 (0.5) 627 (1.8) 837(1.7)
Social group
Scheduled caste or tribe 22101 368 (1.6) 171 (0.6) 457 (1.9) 692 (1.7)
Other backward class 24325 540 (1.7) 156 (0.5) 457 (1.5) 469 (1.3)
Other 15990 352(1.1) 230 (1.0) 579 (2.6) 721 (3.1)
Religion
Hindu 47491 982 (1.5) 402 (0.6) 1017 (1.7) 1152 (1.6)
Muslim 7674 107 (1.0) 55 (0.4) 129 (1.5) 143 (1.6)
Other 9415 221 (2.8) 121 (1.1) 370(4.7) 632 (5.4)
Wealth quintile
Poorest 12801 132(0.7) 38(0.2) 123(0.9) 144 (0.8)
Poorer 13030 184 (1.1) 86 (0.4) 258(1.7) 273 (1.5)
Middle 12993 234(13) 109 (0.6) 301 (1.9) 334(1.7)
Richer 13035 309 (1.7) 137(0.9) 359 (2.2) 466 (2.3)
Richest 12855 456 (2.9) 210(1.2) 477 (2.8) 716 (3.3)
Urban or rural area
Rural 41994 742 (1.6) 307 (0.6) 922 (1.9) 1131(1.8)
Urban 22720 573 (1.3) 273 (0.7) 596 (1.7) 802 (2.1)
Geographical region
North 11587 372 (2.6) 287 (1.7) 846 (5.9) 695 (4.4)
Central 8777 74 (0.8) 75(0.9) 106 (1.2) 164 (2.0)
East 11482 59 (0.4) 64 (0.5) 114 (1.2) 241 (2.2)
North-east 8483 73 (0.6) 62 (0.5) 137 (1.6) 527 (5.3)
West 8807 192 (0.4) 21(0.1) 123(1.9) 153 (0.5)
South 15578 545 (3.5) 71(0.3) 192 (1.1) 153 (0.6)
Hospitalization
No 38575 900 (1.6) 392 (0.7) 1067 (2.1) 1236 (2.1)
Yes 4409 137 (2.6) 53(0.7) 186 (3.6) 195 (2.6)
Type of health-care facility
Public 10321 252 (1.8) 87(0.6) 245(1.7) 345 (1.9)
Private 23863 557 (1.5) 227 (0.6) 757 (2.3) 821 (2.1)
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Variable Total no. of Weighted no. (%) of respondents vaccinated
respopdents, Influenza Pneumococcal Typhoid Hepatitis B
unweighted: vaccine vaccine vaccine vaccine
Physical activity
Everyday 15474 248 (1.1) 121(0.4) 307 (1.7) 332(14)
Sometimes 1006 159 (1.4) 77 (0.6) 243 (2.1) 292(1.9)
None 38873 904 (1.7) 379(0.7) 957 (1.9) 1296 (2.1)
Smoking®
Currently smoking 8831 145 (1.6) 93(0.9) 213 (2.0) 217(1.7)
Not currently smoking 55515 1165 (1.5) 482 (0.6) 1293 (1.9) 1698 (1.9)
Alcohol consumption
Yes 11632 187 (1.5) 115(0.7) 273 (2.0) 379(2.2)
No 52735 1124 (1.5) 462 (0.6) 1236(1.9) 1541 (1.8)
Chronic disease(s)
No 39759 596 (1.1) 285 (0.5) 698 (1.5) 971 (1.6)
Yes 24955 719 (2.1) 295 (0.9) 820 (2.5) 962 (2.4)
Overall 64714 1315(1.5) 580 (0.6) 1518(1.9) 1933(1.9)

@ Total sample sizes vary due to missing information from respondents for the some of the variables analysed.
® Not currently smoking includes past smokers and those who never smoked.

¢ Persons with chronic diseases included those who have diabetes, cardiovascular disease, lung disease or cancer.

Table 2. Estimated prevalence of vaccination among adults aged 45 years or older by history of chronic disease, India, 2017-2018

Vaccine Overall® Chronic disease
(n=64714) Cardiovascular Diabetes Lung disease Cancer None
disease (n=28325) (n=3672) (n=434) (n=39957)
(n=19810)
Influenza vaccine
Weighted no. of vaccinees 1315 438 181 5 450
Vaccine uptake, % (95% Cl) 1.5(1.4-1.6) 22(2.0-24) 2.2(1.9-25) 24(1.9-29) 1.1(0.1-2.1) 1.1(1.0-1.2)
Pneumococcal vaccine
Weighted no. of vaccinees 580 183 73 8 193
Vaccine uptake, % (95% Cl) 0.6(0.6-0.7) 09(0.8-1.1) 0.9(0.7-1.1) 1.0(0.7-1.4) 1.8(0.5-3.0) 0.5(0.4-0.6)
Typhoid vaccine
Weighted no. of vaccinees 1518 535 187 19 593
Vaccine uptake, % (95% Cl) 1.9(1.8-2.0) 2.7(2.5-2.9) 2.3(1.9-2.6) 24(1.9-29) 44(25-6.3) 1.5(1.4-1.6)
Hepatitis B vaccine
Weighted no. of vaccinees 1933 502 195 20 619
Vaccine uptake, % (95% Cl) 1.9(1.8-2.0) 2.5(23-2.8) 2.3(20-2.7) 1.9(1.4-2.3) 4.7(2.7-6.7) 1.6(1.4-1.7)

Cl: confidence interval.

? Prevalence of uptake of any of the four vaccines was 4.2% (95% Cl: 4.1-4.4).
Note: Sample sizes represent total unweighted number of respondents.

CI: 0.6-0.7). The uptake of pneumococ-
cal vaccine was higher with older age
and more years of schooling. Pneumo-
coccal vaccine uptake was also higher
among respondents who were working,
were not of scheduled tribes, scheduled
castes or other backward classes, were
wealthier, had a chronic illness, were
from the north region and were neither
Hindu nor Muslim.

Vaccination for typhoid or hepa-
titis B was received by 1518 and 1933
respondents, respectively, showing an
uptake prevalence of 1.9% (95% CI:
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1.8-2.0) for each vaccine. The uptake
of typhoid and hepatitis B vaccines
also show similar patterns across the
studied variables, except for urban
or rural area. The prevalence of ty-
phoid and hepatitis B vaccination was
higher among older adults who were
currently married, had 10 or more
years of schooling, did not belong to
scheduled tribes, scheduled castes or
other backward classes, were neither
Hindu nor Muslim, were wealthier,
were from the north region, had a his-
tory of hospitalization, used private

health-care facilities and had at least
one chronic disease.

Vaccine uptake was higher among
respondents with cardiovascular dis-
ease, diabetes or lung disease than those
without any of these conditions (Table 1;
Table 2). For example, estimated influ-
enza vaccine uptake was 2.4% (95% CI:
1.9-2.9) among those with lung disease
compared with 1.1% (95% CI: 1.0-1.2)
among those with no chronic illness. The
percentage of older people vaccinated
against hepatitis B was higher among
those with cardiovascular disease (2.5%;
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95% CI: 2.3-2.8), diabetes (2.3%; 95%
CI: 2.0-2.7) or cancer (4.7%; 95% CI:
2.7-6.7), compared with those without
any of these conditions (1.6%; 95% CI:
1.4-1.7). For each vaccination type,
observed differences in vaccine uptake
among respondents with cardiovascular
disease, diabetes or lung disease were
not statistically significant.

Multivariable logistic regression

In our multivariable logistic regression
analysis, the age of the respondents was
not associated with uptake of any of
the four types of vaccination (Table 3).
Women were significantly less likely
than men to have had influenza vaccine
(odds ratio, OR: 0.64; 95% CI: 0.46-0.88)
or hepatitis B vaccine (OR: 0.63; 95%
CI: 0.46-0.87). Working people were
more likely than non-working people
to have received pneumococcal vaccine
(OR: 2.19; 95% CI: 1.11-4.33), typhoid
vaccine (OR: 1.43;95% CI: 1.08-1.91) or
hepatitis B vaccine (OR: 1.49; 95% CI:
1.11-2.01). Respondents of other reli-
gions (neither Hindu nor Muslim) were
more likely to have been vaccinated than
those of Hindu religion (ranging from
OR: 3.19; 95% CI: 2.42-4.20 for hepatitis
vaccine to OR: 1.41; 95% CI: 1.00-1.99
for influenza vaccine). Compared with
the poorest wealth quintile, respondents
in the richest wealth quintile were more
likely to have received one or more of the
vaccinations. While those from richer
wealth quintiles were more likely to
have received pneumococcal and hepa-
titis B vaccinations, respondents from
the middle wealth quintiles were more
likely to have received pneumococcal
and typhoid vaccines.

Hospitalization in the past 12
months was significantly associated with
higher uptake of typhoid vaccine (OR:
2.01;95% CI: 1.46-2.77) and hepatitis B
vaccine (OR: 1.46; 95% CI: 1.04-2.06).
Respondents using a private health fa-
cility in the past 12 months were more
likely to have received typhoid vaccina-
tion compared with those who used a
public health facility (OR: 1.64; 95% CI:
1.23-2.18). Having any chronic disease
was associated with a higher uptake of
influenza vaccine (OR: 1.38; 95% CI:
1.06-1.80).

Discussion

The uptake of the studied vaccines by
older adults in India was considerably
lower than that of higher income coun-

tries.”* Vaccination uptake ranged from
0.6% for pneumococcal vaccine to 1.9%
for typhoid and hepatitis B vaccines. A
2020 study from China estimated a low,
but slightly higher, prevalence of influ-
enza vaccination among older adults
(1651 out of 74484 respondents; 2.4%).>
The low uptake may be explained by a
lack of awareness and knowledge about
vaccination for infectious diseases in
adults, as noted by studies in India,
Saudi Arabia and the USA.**** The study
conducted in India found that out of 149
patients, only 2% and 0.7% had received
influenza and pneumococcus vaccina-
tion, respectively.”® In a study of 832
diabetic patients admitted to a university
hospital in Saudi Arabia, less than 40%
of patients thought they were at a high
risk of acquiring an infectious disease.”
Vaccination uptake among older
adults in India varied by sociodemo-
graphic and health characteristics. Male
sex, urban residence, existing medical
conditions, more years of schooling and
not engaging in physical activities were
significant predictors of vaccine uptake.
These findings are consistent with pre-
vious studies conducted in China and
the USA among older adult popula-
tions.'®*”*" Higher vaccination coverage
in urban areas was also evident in recent
studies conducted in China.”®*' The
uptake of influenza and pneumococcal
vaccines was higher among older adults
having lung diseases than those with
other morbidities. Older adults with
cardiovascular diseases were more likely
to have received typhoid and hepatitis B
vaccinations. A history of hospitaliza-
tion was strongly linked to uptake of
typhoid and hepatitis B vaccinations in
our study. This finding is consistent with
studies showing that health-care provid-
ers play an important role in motivating
older adults to take up vaccination.’>*
For each of the four vaccinations,
older adults from the richest wealth
quintile households were significantly
more likely to report being vaccinated
than their counterparts from the poorest
wealth quintile households. This finding
is consistent with studies conducted in
India and Poland that reported poor
economic status as the most common
barrier to vaccine uptake by adults.”***
This finding is important given that
poor people are at a higher risk of
vaccine-preventable diseases and are
disproportionally vulnerable to the
economic impact of these diseases.
Furthermore, expenditure on vaccina-
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tions among older adults is mainly
funded out-of-pocket.”” In low- and
middle-income countries many factors
can impede the delivery of life-course
immunization beyond childhood. These
factors include an absence of policies for
promoting adult vaccination, competing
health priorities, lack of financing for
health, heterogeneous populations and
a dearth of research-based evidence.
Fortunately, the Indian government has
acted towards a healthy ageing approach
by including special provisions for older
adults in the health and wellness centres
being opened across the country.*
Studies conducted in China and
the USA have found regional varia-
tions in vaccine uptake by adults.”>”” In
our study, the prevalence of uptake of
pneumococcal, typhoid and hepatitis B
vaccinations were highest in the north
region of India. A higher prevalence of
infectious diseases in the north region
may be associated with the higher vac-
cination coverage.” On the other hand,
higher influenza vaccination coverage
in the south region of India may be
confounded by the higher prevalence of
diabetes in the region.'® We also found a
high vaccination coverage of hepatitis B
in the north-east states. This could be
due to the high prevalence of hepatitis B
in the tribal-dominated region.*
Vaccine-preventable death has been
used in several studies to measure the
efficacy of the vaccination among older
adults, as measured by uptake of child-
hood vaccination. However, vaccine-
preventable disability might be a better
indicator to assess the effectiveness of
vaccines among older adults.” Increas-
ing vaccine uptake among older adults
requires better availability and access
to vaccines and improved financing
and monitoring of vaccination systems.
Engaging civil society and a proper
campaigning strategy for vaccination
may help counteract vaccine hesitancy
among the public. The COVID-19
pandemic has opened a window of
opportunity to build a mechanism for
promoting adult immunization and a
system to deliver the vaccines. Also, a
life-course approach may be adopted for
the needs of different groups of people in
different regions of a country. Moreover,
public and private health insurance poli-
cies may include vaccination for older
adults with and without comorbidities.
The role of global institutions such as
WHO is important for global guid-
ance on integrating the healthy ageing
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Table 3. Predictors of vaccine uptake among adults aged 45 years or older by sociodemographic and health-related characteristics,

India, 2017-18

Variable OR (95% Cl) of vaccine uptake

Influenza vaccine Pneumococcal vaccine Typhoid vaccine Hepatitis B vaccine
Age group, years
45-59 00 (ref) 00 (ref) 00 (ref) 00 (ref)
60-69 1 05 (0.77-1.44) 1.77 (0.98-3.19) 101 (0.75-1 36) 1. W8(089 1.57)
70-79 0.98 (0.65-1.48) 4(0.86-5.35) 0.93 (0.63-1.37) 27 (0.86-1.88)
>80 0.55 (0.26- 119) 170(OSW -5.65) 0.50 (0.26- 095) 076(039 148)
Sex
Male 1.00 (ref) 1.00 (ref) 1.00 (ref) 1.00 (ref)
Female 0.64 (0.46-0.88) 0.76 (0.44-1.33) 0.93 (0.70-1.23) 0.63 (0.46-0.87)

Marital status
Currently married
Widowed

Other

Years of schooling
None

<5

5-9

>10

Working status
Not working
Currently working
Social group
Scheduled caste or tribe
Other backward class
Other

Religion

Hindu

Muslim

Other

Wealth quintile
Poorest

Poorer

Middle

Richer

Richest

Urban or rural area
Rural

Urban
Geographical region
North

Central

East

North-east

West

South
Hospitalization

No

Yes

Type of health-care facility
Public

Private

Physical activity
Everyday

Sometimes

None

380

1.00 (ref)
0.90 (0.62-1.30)
194 (1.14-3.27)

1.00 (ref)

1.16 (0.77-1.76)
1.03(0.73-1.44)
0.75(0.50-1.13)

1.00 (ref.)
1.34(0.99-1.83)

1.00 (ref)
0.71(0.52-0.97)
0.70 (0.49-0.99)

1.00 (ref)
0.54 (0.27-1.08)
1.41 (1.00-1.99)

00 (ref)

1 37 (0.85-2.20)
52(0.96-2.42)
36 (0.85-2.17)

1 86 (1.18-2.93)

1.00 (ref)

0.89 (0.66-1.20)

1.00 (ref)

0.07 (0.02-0.21)
0.15(0.09-0.26)
0.12 (0.06-0.23)
0.22 (0.13-0.40)
1.68 (1.25-2.26)

1.00 (ref.)
0.92 (0.57-1.50)

1.00 (ref)
1.18 (0.88-1.57)

1.00 (ref))
1.34 (0.88-2.05)
1.95 (1.44-2.65)

1.00 (ref)
0.85 (0.40-1.79)
2.03 (0.80-5.15)

00 (ref)

087(041 1.87)
0.90 (0.50-1.60)
1.26 (0.76-2.09)

1.00 (ref.)
2.19(1.11-4.33)

1.00 (ref.)
0.92 (0.54-1.56)
1.30(0.72-2.34)

1.00 (ref))
043 (0.21-0.92)
1.73 (1.02-2.95)

00 (ref)
136(054 3.43)
240(099 5.81)
21(1.35-7.65)
521 (2.25-12.10)

1.00 (ref.)
1.36 (0.82-2.24)

1.00
0.15
0.61
051
0.25
0.34

ref.)

0.06-0.38)
0.35-1.08)
0.20-1.30)
0.09-0.71)
0.19-0.63)

e e e e e o=

1.00 (ref)
1.05 (0.57-1.93)

1.00 (ref)
0.94 (0.52-1.68)

1.00 (ref)
0.89 (0.49-1.65)
1.43 (0.83-2.44)

1.00 (ref)
0.93 (0.67-1.30)
1.00 (0.51-2.00)

00 (ref)

094(061 1.44)

102(075 1.38)
33 (0.95-1.86)

00 (ref)
1.43(1.08-1.91)

1.00 (ref.)
0.83 (061-1.12)
1.02 (0.75-1.39)

1.00 (ref)
1.03 (0.66-1.61)
1.97 (1.45-2.68)

00 (ref)

1 63 (1.01-2.63)
83 (1.17-2.89)
51(0.96-2.39)

2.17 (1.37-3.44)

1.00 (ref)

0.88 (0.65-1.19)

100(r f)
5(0.10-0.25)
030(021 -0.44)
0.29(0.18-0.49)
0.32 (0.22-0.46)
0.31(0.23-043)

1.00 (ref)
2.01 (1.46-2.77)

1.00 (ref.)
1.64 (1.23-2.18)

1.00 (ref.)
0.86 (0.61-1.21)
0.99 (0.73-1.33)

1.00 (ref)
0.96 (0.66—1.39)
0.85 (0.43-1.65)

00 (ref)
1. 12(0 72-173)
1.16 (0.85-1.58)
1.94 (1.44-2.60)
1.00 (ref.)
149 (1.11-2.01)

1.00 (ref)
1.05 (0.77-1.43)
1.54 (1.14-2.09)

1.00 (ref)
0.90 (0.59-1.35)
3.19(2.42-4.20)

00 (ref)
1.41(0.77-2.60)
36 (0.74-2.51)
224( 22-4.09)
2.97 (1.62-5.46)
1.00 (ref)
149 (1.16-1.917)

1.00 (ref)
0.34(0.21-0.55)
0.87 (0.65-1.16)
148(1 .09-2.01)
5(0.08-0.30)
018(012 0.27)

1.00 (ref.)
1.46 (1.04-2.06)

1.00 (ref)
1.10 (0.84-1.43)

1.00 (ref)
0.93 (0.66-1.32)
1.22 (0.90-1.67)

(continues. .

)
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Variable OR (95% Cl) of vaccine uptake

Influenza vaccine Pneumococcal vaccine Typhoid vaccine Hepatitis B vaccine
Smoking®
Currently smoking 1.00 (ref) 1.00 (ref) 1.00 (ref.) 1.00 (ref)

Not currently smoking
Alcohol consumption

Yes 1.00 (ref) 1.00 (ref.)

No 1.76 (1.25-2.47) 0.80 (0.47-137)
Chronic disease(s)®

No 1.00 (ref) 1.00 (ref.)

Yes 1.38 (1.06-1.80) 1.22 (0.78-1.91)

1.22 (0.84-1.77)

0.65(0.36-1.18)

1.01 (0.78-1.49)

1.00 (ref)
0.99 (0.78-1.49)

1.00 (ref)
1.24 (0.97-1.59)

1.20 (0.86-1.68)

1.00 (ref)
0.94 (0.86-1.68)

1.00 (ref)
1.02 (0.79-1.31)

Cl: confidence interval; OR: odds ratio; ref.: reference group.
2 Not currently smoking includes past smokers and those who never smoked.

® Persons with chronic diseases include those who have diabetes, cardiovascular disease, lung disease or cancer.

and universal health coverage agendas
into Immunization Agenda 2030 and
empowering low- and middle-income
countries to develop adult immuniza-
tion programmes.*

This study has some limitations.
Our analysis was based on respondents’
self-reports which may be subject to re-
call bias. Second, our analysis was based
on cross-sectional data and hence causal
relationships cannot be established.
Third, we did not explore the reasons
for low vaccine uptake, access to vac-
cines and vaccine hesitancy among older
adults in India. While influenza vaccine
is valid only for one year, hepatitis B
vaccine should be given as a series of
two, three or four doses, depending on

the vaccine manufacturer. For typhoid
vaccine, a booster dose is needed every
5 years for people who remain at risk.
We could not include vaccination time
periods, doses or booster doses in our
analysis due to lack of these data in the
Longitudinal Ageing Study in India.
The findings of our study call for
targeted policies and programmes for
improving the vaccination coverage
among older adults in India. Enhanc-
ing immunity, especially in the elderly
population, can be beneficial in over-
coming respiratory infections, including
COVID-19. Health care and palliative
care services for older people could be
strengthened with the identification
of high-risk groups and provision of

vaccines for adults with chronic illness
in India’s health and wellness centres.*
Monitoring vaccination coverage and
evaluating vaccine efficacy is needed
to reduce hospitalizations and deaths
among older adults in India. Future
research could assess access to vaccines
and vaccine hesitancy within the older
population, as well as information and
communication channels to older adults
and their health-care providers. Such
steps will ensure health equity among
the older adult population and cre-
ate a platform to manage the current
COVID-19 and future pandemics of
infectious diseases. ll
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Résumé

Couverture vaccinale chez les adultes plus agés: étude de population en Inde

Objectif Estimer la prévalence et explorer les facteurs prédictifs
d'acceptation d'un vaccin chez les adultes plus agés en Inde.

Méthodes Nous avons utilisé les données de I'Etude nationale
longitudinale sur le vieillissement (Longitudinal Ageing Study) en Inde,
enquéte nationale aupres des ménages menée en 2017-2018. Sur la
base des déclarations des personnes interrogées, nous avons calculé des
estimations pondérées par la population de I'acceptation des vaccins
contre la grippe, le pneumocoque, la typhoide et I'hépatite B chez
64 714 adultesindiens agés de 45 ans ou plus. Nous avons effectué une
analyse de régression logistique binaire multivariable afin dexaminer les
facteurs sociodémographiques et sanitaires liés a I'adoption des vaccins.
Résultats La couverture de chacune des vaccinations étudiées était
inférieure a 2%. Les pourcentages estimés de répondants déclarant avoir
déja été vaccinés étaient de 1,5% (intervalle de confiance (IC) a 95%:
1,4-1,6) pour la grippe, de 0,6% (IC a 95% : 0,6-0,7) pour les infections a
pneumocoques, de 1,9% (ICa 95% : 1,8-2,0) pour la typhoide et de 1,9%
(ICa95% : 1,8-2,0) pour I'népatite B. Le recours au vaccin était plus élevé

chez les personnes interrogées souffrant de maladies cardiovasculaires,
de diabete ou de maladies pulmonaires que chez celles ne présentant
aucune de ces affections. Le taux d'acceptation du vaccin contre la grippe
était plus élevé chez les personnes souffrant de maladies pulmonaires,
tandis que le taux d'acceptation du vaccin contre I'hépatite B était plus
élevé chez les personnes souffrant de maladies cardiovasculaires ou de
diabéte. Le sexe masculin, I'nabitat en zone urbaine, les revenus plus
élevés du ménage, le nombre d'années détudes, les problémes de
santé existants et les comportements sédentaires étaient des facteurs
prédictifs significatifs d'acceptation du vaccin.

Conclusion Des politiques et des programmes ciblés sont nécessaires
pour améliorer la faible couverture vaccinale chez les personnes
plus agées en Inde, en particulier chez celles atteintes de maladies
chroniques. D'autres recherches pourraient examiner I'acces aux vaccins,
I'hésitation a se faire vacciner, ainsi que les canaux d'information et de
communication liés aux vaccins pour les adultes plus agés et leurs
prestataires de soins de santé.

Pesiome

OxBaT BaKLMHaLUuen nogen CTapLiero Bo3pacrta: nonynaumoHHoe nccnenqoBsaHne B Nngnn

Llenb OueHnTb pacnpoCTPaHEHHOCTb 1 13y4nTb NPeaVKTOPbl OXBaTa
BaKLMHaLWen Niofaen CTapuwero Bo3pacTa B MHanu.

MeTtoabl ABTOPbLI MCNONb30BaNM AaHHbIE HaLMOHANbHOIO
NPOAObHOMO UCCIeA0BaHNA B OONACTV CTApEHMA HaceneHns B HauK,
HaLWOHaNbHOro 06CNeaoBaHMA AOMOXO3ANCTB, MPOBEAEHHOro
B8 2017-2018 1. Ha oCHOBE CaMOOTYETOB VMHTEPBBLIOVPYEMbIX JINL
aBTOPbI PACCUUTANM CpeAHER3BELLEHHDBIE MOMYAALMOHHbIE 3HAYEHNA
OXBaTa BaKLMHaUMen NpoTUB rpunna, MHEBMOKOKKA, OPIOLLIHOrO
TMda 1 renatmta B cpean 64 714 B3pOC/bIX MHAMILIEB B BO3pacTe
OT 45 neT u cTapwe. ABTOPbl NPOBENV MHOTOMEPHbBIN aHanu3
61HAPHON NOrUCTNYECKOM perpeccuu, Ytodsl 13yumTb COLMANnbHO-
nemorpaduueckie 1 CBA3aHHbIE CO 3[0POBLEM NPEAMKTOPbI OXBaTa
BaKLMHaLMEN.

Pe3ynbratbl OXBaT KaXK4OW 113 3yUYEHHbIX MPUBKBOK COCTaBW MeHee
2%. MNpennonaraemblii MPOLIEHT PECNOHAEHTOB, COOOLLMBLINX O
nobov cBoel BakumHaLmm, coctasun 1,5% (95%-1 AN 1,4-1,6) ans
rpvnna, 0,6% (95%-1 [IW1: 0,6-0,7) AnA NHEBMOKOKKOBOM MHdEeKLMN,
1,9% (95%-11 W1 1,8-2,0) ans 6ptowHoro Tvda 1 1,9% (95%-n AW:
1,8-2,0) ana renatuta B. OxBaT BakuUmMHaLmMeln Obin Bbllle cpeau

PECNOHIEHTOB C CepAeYHO-COCYANCTbIMM 3a00MeBaHNAMM, ANabETOM
WK 3a60NeBaHVAMK NIErk1x, YeM Cpeam TeX, Yy KOro He Obino Hu
O[IHOTO W3 3TWX COCTOAHMI. OXBAT BaKLMHALMEN MPOTUB rpumnna Obin
Bbille cpeay N1l C 3a00neBaHNAMY NErKKX, @ OXBAT BaKLMHaLMel
npoTVB renatvTa B Obin Bbillie cpean N1l C CepAaeYHO-COCYANCTBIMM
3aboneBaHNAMY UK AnabeTom. BaxkHbIMM NpeanKTopaMmn OxBaTa
BaKLVHaLVMel ABAANMCD MYXKCKOM MO, NPOXMBaHME B FOPOACKOM
MeCTHOCTW, bonee obecneyeHHoe JOMOX03AMCTBO, bonee JONruin
CPOK 00yueHus, nmetolrecs 3abonesaHna U ManonomBUKHbI
00pa3s XKM13Hu.

BbiBog Heobxonmbl LieneHanpaBneHHasn nonutiKa 1 nporpamMmvibl
ANA YNyUleHWs HU3KOro OXBaTa BaKUMHaUMel noae ctapuero
BO3pacTa B MHANKU, OCOBEHHO Cpean Moaen C XPOHUYECKUMM
3aboneBaHuAMY. JanbHelve nccneaoBaHna Mornm 6el U3yunTb
JOCTYM K BaKUMHaM, HepeLWUTeNbHOCTb B OTHOLLIEHWN BaKLIVH, A TaKKe
KaHanbl MHPOPMALIMN 1 CBA3M, CBA3aHHbIE C BaKLMHaMW, ANA Noaei
CTapLLero BO3pacTa U MeAVLIMHCKIX PabOTHKOB.
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Resumen

Cobertura de vacunacion entre los adultos mayores: un estudio poblacional en la India

Objetivo Estimar la prevalencia y explorar los predictores de la
aceptacion de la vacuna entre los adultos mayores en la India.
Métodos Se utilizaron datos del Estudio nacional de envejecimiento
longitudinal en la India, una encuesta nacional de hogares realizada
entre 2017y 2018. A partir de los autoinformes de los entrevistados,
se calcularon las estimaciones ponderadas a nivel poblacional de Ia
aceptaciéon de las vacunas antigripal, antineumocécica, antitifoidea
y contra la hepatitis B entre 64 714 adultos indios de 45 afios 0 mas.
Se realizé un andlisis de regresion logistica binaria multivariable para
analizar los predictores sociodemograficos y sanitarios relacionados
con la aceptacién de las vacunas.

Resultados La cobertura de cada una de las vacunas estudiadas fue
inferior al 2 %. Los porcentajes estimados de los encuestados que
declararon haberse vacunado alguna vez fueron del 1,5 % (intervalo de
confianza del 95 %, IC: 1,4-1,6) para la gripe, el 0,6 % (IC del 95 %: 0,6-
0,7) para las enfermedades neumocdcicas, el 1,9 % (IC del 95 %: 1,8-2,0)
para la fiebre tifoidea y el 1,9 % (IC del 95 %: 1,8-2,0) para la hepatitis B.

La aceptacion de la vacuna fue mayor entre los encuestados con
enfermedades cardiovasculares, diabetes o enfermedades pulmonares
que entre los que no padecian ninguna de estas enfermedades. La
aceptacion de la vacuna antigripal fue mayor entre los que padecian
enfermedades pulmonares, mientras que la aceptacién de la vacuna
contra la hepatitis B fue mayor entre los que padecian enfermedades
cardiovasculares o diabetes. El sexo masculino, la residencia en una
ciudad, un hogar mas rico, un mayor nimero de afios de escolarizacion,
las enfermedades existentes y los comportamientos sedentarios fueron
predictores significativos de la aceptacién de la vacuna.

Conclusidn Se necesitan politicas y programas especificos para mejorar
la escasa cobertura de vacunacion entre los adultos mayores de la
India, en especial entre los que padecen enfermedades crénicas. Otras
investigaciones podrian analizar el acceso a las vacunas, las dudas al
respecto y los canales de informacion y comunicacién relacionados
con la vacunacion para los adultos mayores y sus proveedores de
atencién médica.
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