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ABSTRACT

Purpose We describe here a multicentric community-
dwelling cohort of older adults (>60 years of age)
established to estimate incidence, study risk factors,
healthcare utilisation and economic burden associated
with influenza and respiratory syncytial virus (RSV) in India.
Participants The four sites of this cohort are in

northern (Ballabgarh), southern (Chennai), eastern
(Kolkata) and western (Pune) parts of India. We enrolled
5336 participants across 4220 households and began
surveillance in July 2018 for viral respiratory infections
with additional participants enrolled annually. Trained
field workers collected data about individual-level and
household-level risk factors at enrolment and quarterly
assessed frailty and grip strength. Trained nurses
surveilled weekly to identify acute respiratory infections
(ARI) and clinically assessed individuals to diagnose acute
lower respiratory infection (ALRI) as per protocol. Nasal
and oropharyngeal swabs are collected from all ALRI cases
and one-fifth of the other ARI cases for laboratory testing.
Cost data of the episode are collected using the WHO
approach for estimating the economic burden of seasonal
influenza. Handheld tablets with Open Data Kit platform
were used for data collection.

Findings to date The attrition of 352 participants due

to migration and deaths was offset by enrolling 680

new entrants in the second year. All four sites reported
negligible influenza vaccination uptake (0.1%-0.4%), low
health insurance coverage (0.4%—-22%) and high tobacco
use (19%-52%). Ballabgarh had the highest proportion
(54.4%) of households in the richest wealth quintile, but
reported high solid fuel use (92%). Frailty levels were
highest in Kolkata (11.3%) and lowest in Pune (6.8%).
The Chennai cohort had highest self-reported morbidity
(90.1%).

Future plans The findings of this cohort will be used to
inform prioritisation of strategies for influenza and RSV
control for older adults in India. We also plan to conduct

epidemiological studies of SARS-CoV-2 using this platform.

Strengths and limitations of this study

» It is a multiyear, geographically spread multisite
community-based cohort with weekly surveillance
for respiratory viral infections; covering a wide
variety of risk factors measured using standard
tools; and is supported by reverse transcriptase-
PCR-capable labs that participate in regular quality
control.

» The cohort has demonstrated low attrition in the first
year since enrolment began and uses information
technology-enabled solutions with standard proto-
cols allowing real-time monitoring of data collection.

» One key limitation is the use of modified British
Thoracic Society’s definition for community-acquired
pneumonia (excluding auscultation) as there are no
clear case definitions of pneumonia meant for use in
primary care setting.

» One of the unforeseen challenges for this cohort
has been the onset of the SARS-CoV-2/COVID-19
pandemic with resultant lockdowns and movement
restrictions.

INTRODUCTION

Community-acquired pneumonia is one of
the leading contributors of mortality among
older adults globally, and viral pathogens like
influenza virus and respiratory syncytial virus
(RSV) are common causes of pneumonia in
this age group.' *These infections result in
significant morbidity, hospital admissions
and disability, and declines in function and
quality of life.” * An estimated 54%-70% of
all influenza-associated hospitalisations and
71%-85% of all influenza deaths in the USA
occur among adults aged =65 years with an
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estimated economic burden of US$8.3billion in the year
2013.%° Before the COVID-19 pandemic, 40% of hospital-
isations with acute respiratory infection (ARI) in China
occurred among those >65 years of age with a mean esti-
mated cost of US$2735 per episode in adults aged >60
years.” ® The annual number of hospital admissions for
RSV infections in older adults worldwide had been esti-
mated at 336000 hospitalisations, with about 14000
in-hospital deaths.”

As per the 2011 census, older adults (aged 260 years)
account for 8% (104 million) of the total population of
India; this proportion is projected to reach 19% by the
year 2050, representing one-sixth of the total number of
older adults in the world."” An estimated 2.9% of deaths
in people aged >70 years in India are caused by respiratory
infections, and 11.6% are attributable to chronic respira-
tory conditions."” Using the excess mortality approach,
Narayan et al estimated influenza-associated excess respi-
ratory deaths among persons aged 265 years to be 34275
(95% CI 6178 to 62 371) in India."" A study from India
reported high rates of influenza-associated hospitalisa-
tions, ranging from 6.5 to 30.1/10 000 persons, among
older adults aged >60 years.'” Both studies highlighted
geographical variation in influenza burden in India.
There is little information about RSV-related morbidity
and mortality among older adults in India, as studies on
respiratory viruses in India have focused on children.

India currently conducts sentinel-based surveillance
for influenza through its integrated disease surveillance
programme. However, hospital-based surveillance under-
estimates the total burden of influenza because many
older adults do not seek hospital care during severe respi-
ratoryillnesses because of frailty or poor access to care.'” In
low/middle-income countries such as India, health facil-
ities do not routinely test for respiratory viruses because
such tests do not guide clinical management. Such health
seeking and testing practices limit the utility of hospital-
based surveillance for quantifying the disease burden of
respiratory viruses among older adults. Instead, multisite
population-based cohorts with active surveillance systems
are better able to quantify illness associated with respira-
tory viruses including influenza and RSV in this age group.
The CARES cohort in eastern China, established to quan-
tify the burden of influenza and its effect on frailty and
functional status among older persons, exemplifies this
approach.'* The burden estimates among elderly will help
inform policy-makers to consider efforts like influenza
vaccination to reduce the disease and economic burden
among this large proportion of population. Therefore,
we initiated a multicentric community-dwelling cohort of
older adults or elderly (aged =60 years) named ‘Indian
Network of Population-Based Surveillance Platforms
for Influenza and Other Respiratory Viruses among the
Elderly (INSPIRE)’ to quantify the incidence, risk factors,
health seeking and cost from specified respiratory viral
illness (caused by influenza and RSV) among older adults
in India. We present here the study protocol and descrip-
tion of the cohort.
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Figure 1 Map of India showing the geographical distribution
of study institutions and associated sites.

COHORT DESCRIPTION

This is an ongoing dynamic cohort of community-dwelling
older adults aged 260 years in four different parts of India.
Four publicly funded national institutions—the National
Institute of Virology in Pune (west), National Institute
of Epidemiology in Chennai (south), National Institute
of Cholera and Enteric Diseases in Kolkata (east) and
All India Institute of Medical Science (AIIMS) in Delhi
(north) are participating. AIIMS Delhi acts as the coor-
dination site. The INSPIRE network began enrolling
participants in May 2018 and began surveillance for symp-
tomatic respiratory infections on 2 July 2018.

Study areas

The participating institutions in Pune, Chennai, Kolkata
and Delhi are shown in the map (figure 1). Each insti-
tution identified a nearby site where they were already
engaged with the community. AIIMS Delhi’s Ballabgarh
study site is the only rural site, while cohorts in Chennai,
Pune and Kolkata are in urban areas. Though influenza
detection is seen throughout the year in all sites, the peak
influenza activity is between June and July in Kolkata, July
and September in Delhi, July and August in Pune and
November and December in Chennai corresponding
with rainy season in the area. A minor winter peak is seen
in Delhi in January—Feblruary.15 The influenza incidence
and hospitalisation was found to be higher in rural cohort
near Pune than in Ballabgarh."®

Sample size

Assuming an annual cumulative incidence of influenza-
associated acute lower respiratory infection (ALRI) as
0.01 episodes per elderly individual (based on previous
estimates from an earlier cohort at AIIMS, New Delhi);
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10% annual lost to follow-up; and alpha error of 0.05, a
sample size of 4500 person years per site was calculated
to estimate influenza-associated ALRI incidence with
30% relative precision. Assuming follow-up of 3 years,
we required a minimum of 1500 participants at each site,
with 6000 participants overall.

Eligibility screening, consent, enrolment and baseline
assessment of participants

At each site, mapping and listing of all structures and the
households in the study area was carried out in a struc-
tured format. At each of the listed households, the names
and ages of older adults aged =60 years who had been
living in the village for more than 6 months, and with
reported intention of continuing to live there, were noted
by trained field workers with the help of local commu-
nity volunteers. Each of the listed older adults was visited,
and written informed consent was sought from them
for participating in the study using a two-stage process.
In the first stage, the participant was briefed about the
study and screened using a four-item tool, the Dementia
Assessment Rapid Test validated for Indian settings, to
test cognitive impairment.17 Those assessed to be cogni-
tively unimpaired were given detailed information about
the study and its requirements, and written informed
consent was obtained. The cognitively impaired were
referred to nearest health facility for further evaluation.
At the time of enrolment, each study participant was
given a unique study identification number (participant
ID). We surveyed households in the same area to recruit
newly eligible individuals 260 years old and sought their
consent after screening for cognitive impairment. We
collected their baseline data and began surveillance.

Our study timelines and procedures are depicted
in figure 2. The key objectives, variables and tools for
measurement as well as the data analysis plan are shown
in table 1.

As a dynamic cohort, additional participants are
recruited annually from the listed households in the
study area. During this period, individuals who were not
contacted earlier or had previously declined consent, are
also approached again and enrolled if they are eligible

and provide consent. The sociodemographic variables
studied (listed in table 1) were assessed at the baseline by
trained medical social workers.

ARl surveillance

The surveillance process is described in figure 2 and the
definitions used are given in box 1. At each site, trained
project nurses conduct domiciliary surveillance 5days of
the week by visiting all households with enrolled partic-
ipants. Each enrolled subject is visited on a fixed day of
the week and asked about cough, breathlessness, or fever
in the last 7days, which synchronises with the nurse’s last
visit. If a participant reports any of these symptoms, the
nurse performs a detailed clinical assessment including
vital signs: temperature, respiratory rate, pulse rate and
oxygen saturation using pulse oximeter. Based on the
definition given in box 1, cases are classified as acute
upper respiratory infection (AURI) or ALRI. If the partic-
ipant has ALRI or oxygen saturation of less than 90%,
the nurse refers the participant to the study physician for
appropriate management or suggests a visit to the nearest
health facility. On each surveillance day, one nurse out of
five is randomly selected to collect swabs from all AURI
specimens. Nurses use flocked swabs to collect mid-
turbinate nasal and oropharyngeal specimens as per stan-
dard protocol for virology testing from all ALRI cases. The
swabs are placed immediately into viral transport media
on ice/icepack and are triple-sealed for transportation to
the virology laboratory of the study institute on the same
day. Specimens are assigned laboratory numbers using a
barcode system that links to the unique study identifica-
tion number. If a participant is not available at the resi-
dence at the time of the nurse’s visit, but is expected to
come back, another visit is made to the household on the
same day. We also allow reporting of symptoms by proxy
from a household adult member and note the provider
of information. During the next weekly visit, if the patient
was symptomatic in the previous week, follow-up ques-
tions to identify the end of the episode are asked. If symp-
toms persist, a repeat clinical examination is conducted
to identify worsening of the illness, but repeat swabbing is
not done if symptoms have continued.

Timelines (3 monthly quarter)
Activity Frequency | Start | Q1 Q2 Q3 Q4 Q5 Q6 Q7 Qs Q9 Q1o Q11 Q12
Enrolment (Listing, Annual ° ° *
Screening, Consent)
Socio-Demographic and Once °
behavioral risk assessment
ARI surveillance ‘Weekly ° ° ° ° ° ° ° ° ° ° ° °
Frailty and Grip Strength Quarterly ° ° ° ° ° ° °
Cost Data Collection ‘Weekly ° ° ° ° ° ° ° ° ° ° ° °

Figure 2

INSPIRE study timelines and data collection procedures. INSPIRE, Indian Network of Population-Based Surveillance

Platforms for Influenza and Other Respiratory Viruses among the Elderly. The figure shows the plan for data collection for
burden and riskfactors for every three-monthly quarter(Q). ARI, acute respiratory infection
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Table 1 Summary of INSPIRE study objectives and methodology

Objective Parameters measured

Tools and methods Analysis plan

Incidence of influenza-associated
and respiratory syncytial virus
(RSV)-associated acute respiratory
infection (ARI) outpatient clinic
visits and hospitalisations

» ARl episodes classified
as acute lower respiratory
infections (ALRI) and acute
upper respiratory tract
infections (AURI).

» Care-seeking: non-medically
attended, ambulatory care,
hospitalisation.

» Influenza and RSV positivity.

Annual cost of influenza- »
associated acute respiratory
infections from the societal
perspective | 2

Place of treatment: public/
private; primary/secondary/
tertiary.

Direct medical costs:
consultation, laboratory,
procedures, medicines,
consumables, room.

» Direct non-medical costs:

transportation, lodging, food of

participant and caregiver(s).
» Indirect costs: opportunity

cost of time of participant and

caregiver.

Household level:
socioeconomic status, solid
fuel use, environmental
tobacco smoke, number of

Identification of risk factors for | 2
influenza-associated and RSV-
associated ALRI, hospitalisation

children, hand washing facility,

ventilation, overcrowding,
wealth index.

» Individual level: age, sex,
marital status, education,
occupation, tobacco and
alcohol use, influenza
vaccination, comorbidities,
anthropometry, social capital,
self-rated health.

Estimation of the effect of >
influenza and RSV infection on >
frailty and cognition

Frailty.
Grip strength (kg).

» AURI positivity from sample
based on age group and
monthwise positivity.
Incidence of influenza/
RSV-associated AR, acute
lower respiratory infection
and hospitalisations to be
calculated as event/person-
years at risk.
» Andersen-Gill method will be
used to generate Cls for all
incidence estimates.

Weekly surveillance and clinical
examination of participants with
ARI; oropharyngeal/nasal swab
collection in all pneumonia and >
20% subsample of others; RT-PCR
for influenza and RSV

Structured questionnaire to » Cost from all three domains
participant/caregiver supported (direct medical/non-medical
by bills; and indirect) added to get the
WHO/CHOICE estimates for cost total cost of an episode.

of public health facilities » The median total cost per

episode and IQR will be
calculated.

» Subgroup analysis will be done
to estimate cost on basis of
severity of episode by type
of care and by type of facility
utilised (cost of influenza
associated ARI in private/public
health facility).

Structured interview schedule to  » Analysis for risk factors for

participant adapted from various influenza and RSV-associated

sources ALRIwill be attempted after
pooling data from the four
study sites.

» Incidence rate ratio (IRR) and
adjusted IRR will be estimated
using generalised estimating
equations with a Poisson
distribution.

» Appropriate adjustments
to test statistics will be
made to account for repeat
measures and clustering within
households.

Mean scores calculated at
baseline and quarterly.

» A generalised linear model will
be used with change in frailty
score and grip strength in
each quarter as the dependent
variable and influenza/RSV
illness in the interim period as
the independent variable with
adjustment for confounders.

Edmonton Frailty Scale; Jamar >
hydraulic hand dynamometer

INSPIRE, Indian Network of Population-Based Surveillance Platforms for Influenza and Other Respiratory Viruses among the Elderly; RT-PCR, reverse

transcriptase-PCR.

During the surveillance visits, study nurses also record
any hospitalisation, deaths or emigration of the partici-
pants. For each hospitalisation, date and place of admis-
sion, diagnosis and date of discharge are noted. In case
of a death, the home of the deceased is visited after a
gap of few weeks to conduct a verbal autopsy using a vali-
dated tool. Trained study physicians assign the cause of
death. Any reported migrations are also confirmed by the
medical social workers.

Cost assessment

All ALRI cases and AURI cases whose specimens are
collected are asked about cost incurred by the participant
for treatment of that episode. The details of the costs
incurred are given in table 1 and include direct medical,
direct non-medical and indirect costs. The process of
data collection is described in figure 2. The cost data
are collected until 1week after the end date of the last
symptom. We modelled our data collection on the WHO
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Box 1 Definitions used in the cohort study

» Acute respiratory infection (ARI): New onset or worsening of cough
or breathing difficulty in the last 7 days before the visit. Worsening
of cough is defined as appearance of sputum, or change in colour
of sputum, or increase in amount of sputum, or appearance of blood
with sputum in the last 7 days as compared with the previous week

» Acute lower respiratory infection (ALRI): Adapted from the British
Thoracic Society’s guideline for community-acquired pneumonia
diagnosis by excluding the requirement of chest auscultatory find-
ings to increase the definition’s sensitivity and feasibility in com-
munity setting.'”Symptom of acute lower respiratory tract illness
(cough and at least one among breathlessness, wheeze or chest
pain),tachypnoea (respiratory rate >20) and at least one systemic
feature (measured temperature of 38°C or more or reported fever
with sweating, shivers, aches and pain).

» Acute upper respiratory infections (AURI): Participants with ARl who
do not meet the case definition for ALRI are considered to have AURI.

Manual for estimating the economic burden of seasonal
influenza."® Cost details are collected separately for
services used at public and private health facilities. Infor-
mation on costs borne out-of-pocket or billed costs for
insured persons is collected for private health facilities.
For public health facilities, out-of-pocket cost is supple-
mented by the cost of service provision as estimated by
updated WHO-CHOICE. "’ The appropriateness of these
WHO-CHOICE estimates will be verified through review
of literature and the actual cost estimation in select public
health facilities. Indirect costs incurred by the affected
elderly and unpaid caregivers will be estimated using a
human capital approach.”

At baseline, we collected data related to socioeconomic
status, overcrowding, solid fuel use, exposure to tobacco
smoke, availability of hand washing facility, ventilation,
comorbid conditions and influenza vaccination status.
Social capital of the participants were also assessed by
collecting information on social interactions, civic engage-
ments and interpersonal trust.?! Weight, height and arm
span of participants were also measured at baseline.

Frailty and grip strength assessment

Frailty assessment is carried out using the Edmonton
Frailty Scale at baseline and every 3 months.* The tool was
translated into local languages and pretested. We follow
the British Geriatric Society classification; participants
with a score of 8-9 are considered mildly frail, whereas
those with a score of 210 (out of maximum score 17) are
categorised as moderate to severely frail.* Simultane-
ously, grip strength is also measured using a Jamar hand
hydraulic dynamometer following the standard operating
procedures.”* Each hand’s grip strength is measured two
times and the dominant hand is noted. Study nurses also
inquire about other factors which can affect frailty and
grip strength, like diagnosis of a chronic or acute condi-
tion, accidents, bereavement, history of surgery, pain or
arthritis in either hand in the previous quarter.

The full study instruments are given as online supple-
mental materials.

Patient and public involvement

Patients or the public were not involved in the design,
or conduct, or reporting, or dissemination plans of our
research

Laboratory procedures

The combined mid-turbinate nasal and oropharyn-
geal specimens are processed, and three aliquots are
prepared: one is tested and the other two aliquots are
stored at =72°C. The specimens are tested using real-time
reverse transcriptase PCR (RT-PCR) for detection, typing,
subtyping and lineage of influenza viruses (A (HINI)
pdm09, A (H3N2), B (Victoria) and B (Yamagata)
viruses). All sites use US Centers for Disease Control and
Prevention (CDC) primers and probes available through
International Reagent Resource and follow CDC proto-
cols for influenza testing.”” Specimens are also tested for
RSV using standard CDC protocols for non-influenza
respiratory viruses.”® The site laboratories send the cycle
threshold values and final interpretation for the speci-
mens tested in standardised electronic form to the site
data manager for linkage with surveillance data.

All sites have already successfully tested proficiency
panels from the reference laboratories at AIIMS, New
Delhi and CDC. Annual testing of proficiency panels
will continue as part of external quality control mecha-
nisms. Ten per cent of all positive specimens and 1% of
negative specimens are tested by the reference laboratory
at AIIMS, New Delhi as part of internal quality control
mechanisms.

Quality control

Data collection tools were developed and standardised
during all site investigators’ meetings. These tools were
translated into local languages, pretested and back-
translated. Standard operating procedures were devel-
oped for data collection, interviewing, clinical assessment,
specimen collection and data management. The field, lab
and data management staff were trained in various aspects
of the project before its initiation. Periodic evaluation,
retrainings and monitoring visits are conducted to ensure
adherence to surveillance protocols. Local site investi-
gators as well as central team investigators make regular
visits to the field to supervise data collection. Regular tele-
conferences are held with the site investigators and the
research team to discuss emerging field issues or changes
in tools or data collection procedures. Web-based plat-
forms are used by the central team to train new recruits as
well as on-the-job training of the existing staff.

Data management and analysis plan

All data collection (except verbal autopsy) is done on
handheld tablets (Android based) using the Open Data
Kit platform. Step-by-step instructions for completion
of the tools are included with the electronic forms.
Each participant under surveillance is identified in the
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database by a unique participant ID. Barcodes are used
to identify laboratory specimens, and these are used to
link epidemiological and laboratory data. All data are
synchronised daily to a local computer (using MySQL
server) at each site. Trained computer programmers
run daily and weekly checks on these data to ensure
completeness, delete duplications and run logical checks
for identification of outliers or unusual values. Deaths
and migrations are updated weekly and the updated
database is used to generate support files. These, in turn,
are used in the data collection process. All changes to the
data during routine cleaning are documented to create
an audit trail.

Laboratory data in the form of PCR run files are
imported into software developed in-house. The software
facilitates laboratory scientists’ inferences especially as
multiple PCR runs sometimes take place, for example, for
retesting and subtyping. The software output is imported
into MySQL. Data files generated from merging tables in
MySQL are used for interim analyses and are reviewed by
the central laboratory team before being finalised. Tablets
for data entry and electronic data are securely maintained
(via locked storage and password protection), with access
provided only to study staff who are directly involved in
data management procedures. The surveillance data
are merged with the database weekly after the validation
checks. Encrypted data backups are created weekly and
saved on an external hard drive and in cloud storage. All
datasets are finalised centrally and then shared with study
sites.

Based on cohort members’ household assets, we
calculate the wealth index using principal component
analysis by pooling the households of all sites into one
dataset, and calculate a score for each household. Our
plan for analysis for each of objective is described in
table 1. In short, we will estimate the incidence of influ-
enza/RSV-associated events using person-years at risk as
the denominator. Direct medical, direct non-medical
and indirect costs will be combined to estimate total cost
of illness and will be analysed across various subgroups
and by sites. Risk factors for incident symptomatic
influenza will be identified using adjusted incidence
rate ratios using generalised estimating equations with
a Poisson distribution, with appropriate adjustments
for repeat measures and household-level clustering.
Mean Edmonton Frail Scale and grip strength scores
will be calculated at baseline and quarterly thereafter. A
generalised linear model will be used to assess changes
in frailty score and grip strength each quarter as the
dependent variable and influenza/RSV illness in the
interim period as the independent variable, with adjust-
ment for confounders.

CDC deferred its ethical clearance to the participating
institutions. We screened the participants for their cogni-
tive ability to give consent.”” As specimens are tested in
batches for optimal use of laboratory kits, results are
delayed and do not guide clinical management.

Findings to date

The details of enrolment at all the four sites are provided
in figure 3. Based on the initial census, the study sites
identified 6560 potential participants for our target enrol-
ment of 6000 subjects. Among these, 1026 (15.6%) could
not be contacted or did not provide consent and 98 (3%)
were found to have cognitive impairment. As of July 2018,
5336 (81.3%) participants were consented, enrolled and
surveyed at baseline and were included in the analysis.
During the first year (2 July 2018-30 June 2019), 352 (6.6
%) cohort participants were lost because of migration
(169, 3.2%), death (167, 3.1%) and refusal to continue
surveillance (16, 0.3%). The attrition was lowest in the
rural site of Ballabgarh (2.9%) and similar in the other
three sites (8.6%-9.1%). The attrition was more than
compensated for by enrolment of new eligible partici-
pants (n=680) in the beginning of second year, taking the
total enrolment to 5664 participants.

The baseline characteristics of the cohort at each
site are shown in table 2. Pune’s cohort had the lowest
proportion (19.9%) of participants aged 70 years and
above, and Ballabgarh the highest (37.6%). The majority
of participants in all sites were women (57.5% overall).
Overall, half (51.6%) of the participants did not have
any formal schooling, with highest proportion in Kolkata
(66.8%) and lowest in Chennai (25.1%). Ninety per
cent of the Chennai participants reported comorbidity
compared with 53.9% in Delhi. Almost 50% of the partic-
ipants used tobacco (smoked and smokeless) except in
Chennai, where only 18.9% reported tobacco use. Mean
body mass index was highest in the Chennai cohort
(24.8, SD 4.7) and lowest in Ballabgarh (22.4, SD 4.7).
Coverage with influenza vaccine was negligible across
all sites (0.2%). Ballabgarh (18%) and Chennai (22%)
reported modest coverage with health insurance while
Pune (0.4%) and Kolkata (2%) participants reported
low coverage. Moderate to severe frailty (Edmonton Frail
Scale score 210) was noted in about one tenth (9.3%) of
the participants, with Pune reporting the lowest (6.8%)
and Kolkata the highest (11.3%). Availability of mobile
phone with a household member was reported to be
highest in Ballabgarh (94.3%) followed by Chennai
(93.7%), Kolkata (92.8%) and lowest in Pune (86.6%).

Overall, 92% of households in Ballabgarh (the only
rural site) reported use of solid fuels compared with 34%
in Chennai and around 15% in the other two sites. In
terms of economic characteristics, Kolkata households
were the poorest, with only 62.5% having a dwelling that
has finished material used in its walls, flooring and roof,
66.2% reporting having water sealed toilet facility within
the house, which were near universal in the other sites.
The highest proportion (54.3%) of the Ballabgarh house-
holds fell into the wealthiest quintiles compared with only
0.5% of Kolkata and 0.1% Pune households.

During the first year of surveillance, 2009 nasal and
oropharyngeal specimens were processed for influenza
and influenza virus was detected in 4.9% (037/762 spec-
imens) at Ballabgarh, 5.1% (021/408 specimens) at
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Elderly population identified (6560)
Ballabgarh - 1747, Chennai - 2110,
Kolkata - 1550, Pune - 1153

B C K P Total
Not contacted/ 120| 615| 201 90 | 1026
> Refused
4 Ineligible 135 53 0 10| 198
Elderly enrolled at Year 1 (5336) Total 255| 668 | 201 100 | 1224
(Ballabgarh - 1492, Chennai - 1442, B c K p Total
Kolkata - 1349, Pune - 1053
Deaths 44 36 64 23| 167
> | Migrated 0 67 44 58| 169
A 4 Refusal 0 5 01 10 16
Elderly at end of Year 1 (4984) Total attrition aa| 108| 109| 91| 3%2
(Ballabgarh - 1448, Chennai - 1334, | | (% of enrolled) (2.9)| (7.5) (8)| (8.6)| (6.6)
Kolkata - 1240, Pune - 962)

Elderly at start of Year 2 (5664)
(Ballabgarh - 1552, Chennai - 1519,
Kolkata— 1506, Pune — 1087)

B — Ballabgarh
C—Chennai

K —Kolkata

P —=Pune

Figure 3 Flow chart of cohort enrolment and retention till first year.

Chennai, 9.5% (045/472 specimens) at Kolkata and 7.1%
(026/367) at Pune.

Strengths and limitations

Our study has considerable strengths. It is a multi-year,
multi-site community-based cohort with weekly surveil-
lance for respiratory viral infections; covers a wide variety
of risk factors measured using standard tools; and is
supported by RI-PCR-capable labs that participate in
regular quality control. The cohort has demonstrated
low attrition in the first year since enrolment began and
uses information technology-enabled solutions with stan-
dard protocols allowing real-time monitoring of data
collection.

One key limitation is the use of modified British
Thoracic Society’s (BTS) definition for community-
acquired pneumonia (excluding auscultation). There
are no clear case definitions of pneumonia meant for
use in primary care setting. Clinical case definitions of
pneumonia in primary care were originally devised as a
part of the primary healthcare package for HIV/AIDS
under the Integrated Management of Adolescent and
Adult Illnesses (IMAI). IMAI defined pneumonia as pres-
ence of any two of the following signs: fast breathing (>20
per min), night sweats, and chest pain in a subject with
cough.” This case definition had a sensitivity of 100%
and specificity of 96.6% as compared with a physician

diagnosis in Ethiopia.” A recent meta-analysis of clinical
features for diagnosis of pneumonia among adults in
primary care setting identified respiratory rate 220 per
min (pooled positive likelihood ratios 3.47; 95% CI 1.46
to 7.23) and temperature 238°C (3.21; 95% CI 2.36 to
4.28) as the two best clinical predictors of pneumonia.”
These support our decision to use the modified BTS case
definition for the study.

Though the four sites are geographically and socioeco-
nomically diverse, they do not represent all older adults
of India. Although we aimed to enrol 6000 participants
the first year, we only enrolled 5336 (89%) at baseline
because of the smaller study population at Pune.

One of the unforeseen challenges for this cohort has
been the onset of the SARS-CoV-2/COVID-19 pandemic
with resultant lockdowns and movement restrictions.
These restrictions resulted in the interruption of data and
respiratory specimen collection from 25 March 2020 to 1
September 2020. During the period, syndromic surveil-
lance was carried out by interviewing participants over
phone. The surveillance has restarted from October 2020
and will continue for 1year more.

Future plans

As demographic transition progresses, India’s—as well
as the world’s—population of elderly will increase and
health priorities, which are already transitioning from
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Table 2 Key baseline characteristics of the study participants by site

Characteristics Ballabgarh  Chennai Kolkata Pune Total
Individual characteristics

N 1492 1442 1349 1053 5336
Age in years

60-69 931 (62.4%) 989 (68.6%) 1064 (78.9%) 844 (80.1%) 3828 (71.7%)

>70 561 (37.6%) 453 (31.4%) 285 (21.1%) 209 (19.9%) 1508 (28.3%)
Male 628 (42.1%) 646 (44.8%) 570 (42.3%) 426 (40.5%) 2270 (42.5%)
Without any formal schooling 922 (61.8%) 362 (25.1%) 901 (66.8%) 568 (563.9%) 27583 (51.6%)
Self-reported morbidity* 804 (53.9 %) 1299 (90.1%) 1017 (75.4%) 657 (62.4%) 3777 (70.8%)
Mean+SD BMI in kg/m? 22.4+4.7 24.8+4.7 23.5+5.2 23.5+4.6 23.5+4.9

(n=1483) (n=1387) (n=1266) (n=1033) (n=5169)

Current tobacco use 700 (46.9%) 272 (18.9%) 701 (52.0%) 547 (52.0%) 2220 (41.6%)
Ever receipt of influenza vaccine 1(0.1%) 6 (0.4%) 3 (0.2%) 3 (0.3%) 13 (0.2%)
Covered by health insurance 268 (18.0%) 318(22.1%) 27 (2%) 4 (0.4%) 617 (11.6%)
Moderately or severely frailt 147 (9.9%) 124 (8.6%) 153 (11.3%) 72 (6.8%) 496 (9.3%)

Availability of mobile phone with a household
member

Household characteristics
N 1099
Use of solid fuel in the householdt
Pucca house§

Presence of water-sealed toilet facility
Households in highest quintile]

1407 (94.3%)

1011 (92.0%)
1036 (94.3%)
1002 (91.2%)
597 (54.3%)

1351 (93.7%)

1252 (92.8%)

912 (86.6%)

4922 (93.6%)

1096
378 (34.5%)
948 (86.5%)
1060 (96.7%)
190 (17.3%)

1179
195 (16.5%)
737 (62.5%)
781 (66.2%)
6 (0.5%)

846
122 (14.4%)
829 (98.0%)
828 (97.9%)
1(0.1%)

4220
1706 (40.4%)
3550 (84.1%)

3671 (87.0%)
848 (18.8%)

*Includes diabetes, hypertension, chronic heart, liver, kidney or respiratory disease, stroke, arthritis, malignancy, anaemia, depression,

tuberculosis.
TEdmonton Frail Scale score >10.
1Solid fuels include wood, coal, shrubs, dung cakes.

§'Pucca house’ is a local term referring to a dwelling that has finished material used in its walls, flooring and roof.
{IThe Wealth Index was calculated for the entire cohort, divided into quintiles and then applied to individual households across cohort sites.

BMI, body mass index.

a focus on maternal and child health to chronic non-
communicable disease, may focus more on the needs
of older adults. The WHO’s ‘10 Priorities for a Decade
of Action on Healthy Ageing’ proposes better aligning
of research for healthy ageing with the needs of policy-
makers, clinicians and older people.” WHO’s priority 4
promotes research that addresses the current and future
needs of older people.

There are not many large elderly cohorts in India, and
the INSPIRE cohort with its network of public institu-
tions with associated virology laboratories is a very useful
adjunct to other national cohorts, with a focus on commu-
nicable diseases of interest in elderly. The INSPIRE cohort
can be used to study other health priorities of older adults
as well.

Currently, the government in India recommends
influenza vaccination for healthcare workers, pregnant
women and those with comorbid conditions, and not
among the elderly.”® A major barrier to recommending
influenza or pneumococcal vaccination among elderly is
that there is no population-based vaccination platform

for adults in the country. Though hospital-based vacci-
nation is offered, its coverage is extremely limited. The
recently launched publicly funded initiative of National
Programme for Healthcare of the Elderly provides a
possible platform for introducing influenza related
public health interventions like vaccination.” Based on
the epidemiological and economic data generated from
our INSPIRE cohort, we plan to evaluate the marginal
value of investing in prevention and control measures
for common respiratory pathogens. This would help the
policy-makers in taking informed decision on adopting
such measures as a part of recommendation and national
programmes. Since the INSPIRE platform provides
community-based surveillance for respiratory infections
in elderly people in India, we are planning to expand
surveillance to include SARS-CoV-2 infections. This will
help assess changing illness, infection and presentation
to healthcare for other respiratory infections during the
pandemic.
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