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ABSTRACT

Purpose In response to the need for more advanced and
longitudinal data concerning chronic diseases, behavioural
risk factors and social support systems in India, the
SWADES (Social Well-being and Determinants of Health
Study) was established.

Participants At baseline, 997 adults aged 30 years and
over, living in the semi-urban area were interviewed in
their home.

Findings to date Data collected included self-reports

of demographic details, health, depression, morbid
conditions and healthcare utilisation, risk factors (physical,
behavioural and social) of chronic diseases, common
mental disorders, out-of-pocket expenditure, social
support network, social cohesion, disability, education

and wealth. Objective data for hypertension, diabetes and
cognitive function were also collected.

Future plans The first annual follow-up interviews were
completed in 2019; the subsequent annual follow-up

will be conducted until 2030. The SWADES data are held
at the International Centre for Consortium Research in
Social Care (ICRS), Rajagiri College of Social Science,
Kerala, India. Procedures for data access, information on
collaborations, publications and other details can be found
at (http://icrs.in).

INTRODUCTION

In the last 70 years, India has achieved a
massive improvement in the life expectancy
of the population.! On average, a child born
during independence in 1947 was expected
to live up to 31 years, but today the life expec-
tancy at birth is nearly 70 years. While this two-
fold increase suggests that people are living
longer, the corroborating evidence indicates
that not all are experiencing good health.

In 2017, the Global Burden of Disease study
estimated that non-communicable diseases
(NCDs) were the leading cause of premature
death and disability in India.*” Between 1990
and 2017, the years of healthy life lost due to
NCDs increased staggeringly, from 30.5% to
55.4% in India. More specifically, cardiovas-
cular diseases and diabetes increased more
than two-fold.* Besides population growth

Strengths and limitations of the study

» The major strength of the study is the longitudinal
study design that facilitates investigation of inter-
generational exposure to chronic diseases risk and
incidence.

» This cohort study over a period of 10 years explores
and predicts the causation of a range of biopsycho-
social factors leading to cardiovascular risk among
community population.

» The study uses a set of validated instruments in
measuring the specified variables assessing the var-
ious risk factors through well-trained interviewers.

» The findings of the study will inform the develop-
ment of a comprehensive multicomponent inter-
vention to manage cardiovascular disease risk in
community populations that may have potential
policy implications.

» This however is not a representative population of
Kerala, thus limiting the generalisability of findings
over the entire state.

and ageing, changes in the burden of disease
over time are the result of changes in the
three underlying risk factors: (1) changes in
exposure to environmental risks, including
social environment; (2) changes in exposure
to behavioural risks and (3) changes in expo-
sure to metabolic risks.

While studies in recent years have begun to
investigate the intergenerational association
between exposure and disease, little research
has been carried out (to date) in India on the
long-term biological, behavioural, psycholog-
ical, social and environmental mechanisms
that link range of risk factors and chronic
non-communicable diseases to exposures
acting across generations. Furthermore,
existing population-based studies in Kerala
measure the effect of risk factors on NCDs
by calculating relative risk and ORs. These
measures of risk are difficult to apply at an
individual level because an individual may
have hypertension or diabetes without any
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exposure to risk factors or may be exposed to multiple
risk factors at various exposure levels.

Therefore, for administering community-based inter-
ventions, absolute disease and managing risk should be
estimated for each individual in the community. The
development of risk prediction models using community
cohort is a very active area of research where survey find-
ings can be applied to predict an individual’s future risk
for NCDs as well as adherence to treatment.

In Kerala, the loss of healthy life due to high blood pres-
sure and high blood glucose is closer to the average esti-
mates of India.* However, the efforts to monitor, prevent
and reduce risk factors of NCDs have been mainly at the
peripheral level, such as mass screening programme and
media campaigns for smoking cessation and reducing
alcohol intake, encouraging healthy diet and exercise.
Although this kind of population-based approach has a
significant impact, personalised health and social care
that assess individuals risk and administer preventive
strategies at individual and family level are currently
underprioritised. Such effort is quintessential not just to
downsize the detrimental effect of NCD, but also improve
the health and well-being of the population. Therefore,
a population-based cohort infrastructure was established
in Kerala to monitor physical, social and behavioural risk
factors that escalate incidence of chronic diseases as well
as poor treatment adherence, health illiteracy, disability
and mental health comorbidities. This cohort profile
elucidates details about the SWADES (SocialWell-being
and Determinants of Health Study) household survey,
which aims at monitoring and addressing the risk factors
of chronic disease in the adult population aged 30 years
and over.

Potential implications for service planning and interventions
development

Health services in low- and middle-income countries are
typically organised around a specific health problem
and interventions to address the risk factors mostly
occur in isolation, targeting a single chronic condition
rather than focussing on the social fabric which under-
pins the behavioural risk factors and their association to
multiple conditions.” The health service fragmentation
requires people with complex care needs to visit separate
specialists with little communication between providers,
potentially resulting in different diagnoses, treatment
and management plans from physical and mental health
services. In resource-poor settings, ‘task shifting’ away
from specialist care toward a model in which frontline
care is provided by the community or lay health workers
(CHW) has become an important and cost-effective
strategy to manage chronic conditions.’ Currently missing
from the literature on task shifting is the opportunity to
train a workforce in addressing the underlying social and
behavioural causes of chronic diseases that run across the
fragmented services. The effective management of these
chronic conditions requires a collaborative effort across
the health and social care workforce.”

In India, medical and psychiatric social workers are
trained to support people with physical and mental health
problems to access social welfare. With critical skills in
connecting individuals, organisations and the acquisition
of community resources, social workers may be uniquely
positioned to support an integrated service-level care
model.® Service delivery integration occurs at three levels:
linking of fragmented services to facilitate referral and
collaboration to manage users’ needs, coordination of
an umbrella system under which health and social care
services operate and full integration of a single virtual
organisation responsible for all services. In this study, the
focus is on the integration of services through mobile
applications. We intend to evaluate the feasibility of inte-
grating medical and psychiatric social workers alongside
existing CHWs. This project aims to develop a technolog-
ical platform assisted by a mobile application to assess,
link and monitor the vitals of the persons and patterns of
treatment in connection with treatment adherence and
medical compliance.

What does SWADES cover?

The objectives of the SWADES cohort study are: (a) to
monitor changes over time in physical, behavioural and
social risk factors associated with chronic diseases and
mental health comorbid conditions, (b) to develop
chronic disease risk prediction models and estimate the
probability of having or developing a particular chronic
disease within a specific period and (c) to scale-up popu-
lation and family health interventions and evaluate their
impact.

COHORT DESCRIPTION

The SWADES is a population-based family cohort of men
and women who resided in Kerala and were aged 30 years
and over as on 30 April 2018. All members of a family
fulfilling age criteria were enrolled and followed-up.
The participants were identified through a door-to-door
survey conducted in 2018. In the follow-up, additional
eligible members in the families were also recruited (See
figure 1). The study was conducted in geographically
well-defined catchment areas which represent the mixed
culture and social, economical characteristics of Kerala
population in India. Participation was based on signed
informed consent. The study catchment area is located
in the semi-rural region of Keezhmadu panchayat in
Ernakulam, Kerala, India. In 2018, the catchment area
boundaries were precisely defined. A mapping exercise
was carried out to identify and locate all households with
at least one eligible participant. Age (and therefore eligi-
bility) was formally determined on revisit for interview.
For each household, gender and age of all residents were
recorded with the names of those aged 30 years or over on
the census date. Since the participants have been identi-
fied from the same community and since the participants
belong to age group 30 years and above, it is expected
that the loss to follow-up will be very minimal. Although,
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SWADES FLOW DIAGRAM

Ethical Clearance for the
study by the Institutional
Review Board

|

Identification of the study Mapping Exercise to identify
catchment area-Keezhumadu | Eligible Households (above
(2 wards) 30 years of age)

Door to Door Sulvey of Excluded people who
Eligible E declined to participate
(=1011) (0=28)

Excluded data with
missing information
(n=14)

Baseline Longitudinal
Cohort, (n=997)

Year 1 Cohort

Newly recruited=19 YEAR 1 COHORT (n=779)

Deceased=8
Drop Out: 229

Follow up till 2030 annually

Figure 1 Flow diagram.

the study is for long duration the chances for the study
effecting the participant’s behaviour is limited, as the
participants are blinded to the expected outcomes. More-
over, the risk factor exposures being measured belong
to wide range including sociodemographic features, in
addition to health. However, the participants behaviour
may change owing to the participants gaining awareness
and beginning to implement preventive health behaviour
which may have an effect on the outcomes. Any changes
in participants behaviour may also be captured during
the annual follow-up of participants.

Household and participant details were stored in
secure databases. These contained names, addresses, ID
numbers and contact details of the key informants for
potential follow-up. The baseline interviews with partic-
ipants were conducted in 2018, and the first annual
follow-up was completed in 2019. All family members
recruited in the baseline and eligible members, including
new residence identified in the follow-up will be revisited
annually for structured interview till 2030.

Patient and public involvement

Patients and/or the public were involved in the design,
or conduct, or reporting or dissemination plans of this
research.

Socioeconomic and health charateristics

The socioeconomic charateristics of study participants
are described in table 1. Mean age of the participants was
53.9 (14.2) and majority of them were female, married
and residing in nuclear family. About less than one-fourth
completed higher education and majority of them were in
lowest income quartile. More than one-third of the partic-
ipants were diagnosed as having diabetes or hypertension.

Table 1 Demographic,socioeconomic and health

characteristics of the sample

Variable Total (n=997)
Age groups
30-40 203 (20.36%)
40-50 202 (20.26%)
50-60 223 (22.37%)
60-70 228 (22.87%)
70+ 141 (14.14%)
Sex
Male 365 (36.6%)
Female 632 (63.39%)

Marital status
Unmarried
Married/cohabiting

Widowed/divorced/separated

Education
No formal education
Primary education
Secondary education
Above secondary
Born
Town
City
Village
Religion
Christian
Hindu
Muslim
Type of family
Alone
Nuclear family
Extended family
Mixed family
Occupation
Unemployed
Paid work
Housewife/husband
Retired
Income
Quatrtile 1
Quartile 2
Quartile 3
Quartile 4
Health conditions
Diabetes
Hypertension

18 (1.81%)
824 (82.65%)
155 (15.55%)

41 (4.11%)
538 (53.96%)
216 (21.66)
202 (20.26%)

77 (2.91%)
29 (7.72%)
891 (89.37%)

248 (24.87%)
322 (32.30%)
427 (42.83%)

1 (1.10%)

607 (60.88%)

312 (31.29%)
67 (6.72%)

239 (23.97%)
341 (34.20%)
337 (33.80%)

80 (8.02%)

417 (41.83%)
108 (10.83%)
245 (24.57%)
227 (22.77%)

259 (26.0%)
333 (33.40%)

Continued
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Table 1 Continued

Variable Total (n=997)
Stroke 24 (2.40%)
Heart diseases 102 (10.20%)
Transient ischaemic attack 106 (10.60%)

Tuberculosis

11 (1.10%)

Patient involvement

No patients were involved in the development of the
research question, study design or interpretation of the
data in this study

Data linkage: geospatial information

Geographical latitude and longitude associated with each
datum are captured using the android application devel-
oped specifically for the SWADES study. Another feature
associated with the application is to capture a real-time
image of the concerned household and the locations of
different community resources. Map indicating the loca-
tion of participants included in the study is depicted in
figure 2. The captured data was collected and stored in
the central repository to analyse it further.

A new Android application was developed by the team
to capture geospatial data of each household under the
study. Real-time data was collected about formal and
informal community resources; to assess the needs, plan-
ning the service delivery, to identify the pattern of human
networking, social capital and social cohesion. The
purpose of Android application was also to plan emer-
gency response in the event of health issues and illustrate
closeness to health service centres, community power
centres, utility centres such as provision shops, ration
shops, grocery shops and medical shops. Besides, the

Pulinchodu
i

"h
i

application also was developed to map the public trans-
portation facilities and other accesses.

What has been measured?

Interviews were carried out in participants' own homes.
This was a comprehensive one phase survey—all partici-
pants received the full assessment, lasting approximately
45 min. All interviewers were extensively trained in primary
assessments (see below) for hypertension and diabetes.
Two further 1-week project planning meetings were held
with all interviewers, project coordination team and the
investigators. A standard operating procedure manual
covering every aspect of the training and field procedures
ensured uniformity. Information about principal expo-
sures was elicited from participants; with informants also
interviewed for those with communication difficulties
arising from dementia, severe mental illness, deafness or
severe hearing impairment. We used core minimum data
set with cross-culturally validated assessments (mental
conditions, physical health, demographics, extensive
non-communicable disease risk factor questionnaires,
disability/functioning and health service utilisation). All
study instruments were translated, back-translated and
assessed for acceptability and conceptual equivalence.
Translations were done locally, by investigators fluent in
English (the language of the instruments) and the local
language (Malayalam) to be used in the study. The trans-
lated version was reviewed by a group of independent
experts with specialised local language. All measures
pertaining to sociodemographic, physical, mental,
functional, social cohesion, social support networks,
behavioural risk factors, health services utilisation, cogni-
tive function and risk of fall; have been measured using
respective scales or risk assessment tools limiting the effect
of confounding factors within the measures.

n "’ 7 oeman

) ' ! © OpenStreetMap contributors

Figure 2 Smart application interface screen image indicating ward-wise distribution of the cohort.
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Measures of sociodemographic factors

Age was determined at the interview from participant
report, informant report, documented age, or an event
calendar. Area of residence was recorded as city, town and
village. Education level was ascertained, and coded as: no
education did not complete primary, completed primary,
completed secondary and completed tertiary education.
Literacy was recorded in terms of ability to read and write
in the local language. We also recorded sex, marital status
(single/divorced/widowed or married/cohabitating),
current occupational status (no job, full-time and part-
time paid job, housewife/husband, unemployed looking
for job, retired), monthly income, socioeconomic class
(based on colour of ration card), religion affiliation and
practice.

Measures of physical health

Self-reported diagnoses (stroke, diabetes, hypertension,
heart disease, tuberculosis, malaria and others) and treat-
ments for these conditions. Objective measurements of
diabetes and hypertension were recorded from the partic-
ipants from their home. Three measurements of blood
pressure were obtained using a blood pressure monitor.
Three (two sitting and one standing) blood pressure
measurements were obtained to measure the blood pres-
sure.” Random glucose measurements were obtained
using a glucometer. Blood glucose level was measured
by obtaining a blood sample by pricking the person’s
fingertip using a lancet.'’ All interviewers were adequately
trained on the administration of these devices. Factors
like genetic predisposition or family history of diabetes
and hypertension may have confounding effect. However,
since the study is targeted to measure the social dimen-
sions and risks of diabetes and hypertension and the
study is for a relatively long duration, it is expected that
the effects of these confounders will be very limited. Since
the exposure categories have already been established in
the communities based on the initial responses identi-
fied, the movement of participants from one exposure
category to the other can be controlled from the begin-
ning. However, if in future a participant belonging to one
exposure category also develops risk factors of another
exposure category, the original exposure category of the
participant can always be traced back to the initial data
already collected. The risk factor exposure status and
the outcomes classification has already been established
from the beginning of the study. The details pertaining to
the risk factor exposure status and outcomes (hyperten-
sion and diabetes) have also been mapped to each of the
participants, therefore, limiting this bias.

Measures of mental health

Depression and anxiety were assessed using the self-
report Depression, Anxiety and Stress Scale (DASS).
DASS is a set of three scales which separately measure
depression, anxiety and stress. Participants were asked to
use 4-point severity/frequency scales to rate the extent
to which they experienced each state over the past week.

Scores for depression, anxiety and stress were calculated
by summing the scores for the relevant items. Gamma
coefficients that represent the loading of each scale on
the overall factor (total score) are 0.71 for depression,
0.86 for anxiety and 0.88 for stress.'" Reliability of the
three scales is considered adequate, and test-retest reli-
ability is likewise considered good with 0.71 for depres-
sion, 0.79 for anxiety and 0.81 for stress. The DASS
anxiety scale correlates 0.81 with the Beck Anxiety
Inventory, and the DASS depression scale correlates 0.74
with the Beck Depression Scale.'”” DASS has previously
been used as a valid and reliable measure of depression,
anxiety and stress in India.

Measures of functional ability

The functional ability was measured by the WHO
Disability Assessment Schedule 2.0." The instrument
covers six domains: understanding and communicating
with the world, moving and getting around, self-care,
getting along with people, life activities and participa-
tion in society. Scores for each question range from 0
(no difficulty) to 4 (extreme difficulty/can not do). The
standardised global score ranges from 0 (non-disabled)
to 100 (maximum disability). This measurement has been
extensively validated in India and other low- and middle-
income countries.

Measures of social cohesion

Three factors of social cohesion, trust, community partic-
ipation and safety, were measured using 15 questions.'*
A composite score was created by summing the overall
score to measure social cohesion. The trust was measured
using a standardised scale for convenience of interpre-
tation, which had three questions, trust in people in
the participants' neighbourhood and trust in people
with whom the participants work. Community partic-
ipation is a standardised scale indicating the frequency
of involvement in community activities in the last 12
months. It consists of nine activities such as attending
public meetings in which there was discussion of local
or school affairs, meeting personally with a community
leader, attending any group, club, society, union or organ-
isation meeting, working with people in the neighbour-
hood to fix or improve something, having friends over
to one’s home, being in the home of someone who lives
in a different neighbourhood, socialising with coworkers
outside of work, attending religious services (excluding
weddings and funerals) and getting out to attend social
meetings, activities, programmes or events or to visit
relatives or friends. Perceived safety was measured using
a standardised scale, measuring the perception of safety
from crime and violence when he or she is alone at home
and when walking down his/her street alone after dark.
The general social trust was assessed by asking whether
or not the participants believe that most people can be
trusted.
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Measures of social support network

Social support networks were measured using the
Wenger’s social network typologies. Five network typolo-
gies were identified based on responses to eight questions
on the distance to nearest relative, distance to the nearest
child, distance to the nearest sibling, contact frequency
with children or relatives, contact frequency with friends
in the community, religious involvement and involvement
in social groups.”’ The different typologies measured in
the survey include locally integrated social networks,
locally self-contained network type, wider community
focussed network type, family dependent network type
and the private restricted network type.

Locally integrated network type includes close involve-
ment with family members, friends, neighbours and
the community. The locally self-contained network type
involves a household focussed lifestyle with arm’s length
relationship with kin, little community activity. The
person relies considerably on neighbours. Wider commu-
nity focussed network type refers to a lack of local family
members but has good contact with friends and neigh-
bours. The family dependent network type is character-
ised by the active involvement of close family members and
limited contact with friends and neighbours. The private
restricted network type is described as an absence of a
close relationship with family, few nearby friends and low
levels of community involvement. The Wenger typology
has been used in the 10/66 survcs:y16 in different countries
including India and has been validated elsewhere.'”

Measures of behavioural risk factors

The behavioural risk factors studied in the survey include
smoking (usage, frequency, years of usage, etc), alcohol
consumption (usage, frequency, years of usage, etc),
dietary intake (meat, fish, fruits and vegetables, sugar, salt
and oil) and physical activity (exercise, activity status). All
the questions for the behavioural risk factors of smoking
and alcohol consumption were recorded as Yes or No;
Yes, representing the presence of a risk factor and No,
representing the absence. Dietary consumption of meat
and fish were recorded as never, some days, most days or
everyday and physical activity were coded as very physi-
cally active, fairly physically active, not very physically
active and not at all physically active.

Health service utilisation

Health service utilisation was measured using questions
on a visit to the hospital, availability of services from
hospitals, the reason for hospitalisation, type of health-
care facility preferred, transportation to the available
healthcare facility, out-of-pocket expenditures and so on.
The satisfaction of services received from the hospitals
was also recorded as very satisfactory, satisfactory, average,
not satisfactory or not at all satisfactory.

Measures of cognitive function
Cognitive function module was introduced in the first
follow-up interview in 2019. Four components (memory,

verbal fluency, numerical fluency and orientation) of the
cognitive function was assessed using a validated set of
tools.’® Three words (fish, boat, house) was used to assess
the immediate and delayed recall (after 2min). For recent
memory, the respondents were asked about their breakfast
menu in the morning, and the answer was verified with a
family member, and for the remote memory, the respon-
dents were asked to provide the name of the present
chief ministers and prime minister. Numerical ability was
measured by using series subtraction (100 to 7, continuous)
and asked them to repeat the days of the week in the reverse
order. Orientation to person, place and thing was measured
with two simple questions: (a) with whom you had breakfast
and (b) the approximate time. Verbal fluency was assessed
using the animal naming task. Participants were asked to
name as many different animals as possible in 1 min.

Measurement of risk of falls

The falls risk assessment tool was used to measure the risk
of falls." Falls module was introduced in the follow-up
interview for participants aged over 60 years. The module
contains two parts: (a) five-item screening questionnaire
that covered the history of previous falls, administration of
four or more medications, diagnosis of stroke or Parkin-
son's disease, selfreported difficulties with balance and
standing up from a chair without support and (b) six-item
questionnaire which measured the type of fall, the reason
for the fall, intensity, frequency and altered gait during the
fall.

FINDINGS TO DATE

Chronic disease risk factors network

Prevention and management of chronic diseases at indi-
vidual, family and community levels have become a signif-
icant target for the government, funders and healthcare
service providers in India. The SWADES baseline data
reaffirms that chronic diseases such as diabetes and hyper-
tension do not occur in isolation, and they share aetiology
common to many other diseases and disorders.* The
results indicate that behavioural and social risk factors
interact and may produce a synergistic effect on disease
progression as well as active treatment(figure 3).

Inequalities in health

In this population, uncontrolled hypertension and
diabetes are very common. However, the distribution of
uncontrolled chronic conditions was uneven among men
and women as well as social position. More specifically,
literacy was identified as the most influential factor that
was found to be associated with uncontrolled chronic
conditions and receiving the diagnosis.

FURTHER DETAILS

Quality assessment

STROBE (Strengthening the Reporting of Observational
Studies in Epidemiology) checklist for cohort studies was
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Figure 3 Risk factors network of individual with and without
chronic diseases.

used to appraise the paper and its findings are enclosed
as the online supplementary file.

STRENGTH AND LIMITATIONS

The SWADES cohort is not representative of the Kerala
population. However, as this 10 years, longitudinal study
of community family cohort, the direction of causation
for a range of biological, psychological, behavioural and
social factors, along with intergenerational exposure, can
be investigated. The main strengths of the study are as
follow: (1) data were collected using validated tools suit-
able for the study population, (2) trained interviewers
administered all instruments and (c) high response rate.
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