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Abstract

Background: Kerala is known as the diabetes mellitus (DM) and hypertension (HTN) capital of the world, thus
compelling health professionals to model strategies, addressing their social, behavioural, and cognitive risk factors
and eliminating various barriers to management. This paper describes the protocol of our study that aims to
examine the effectiveness and sustainability of an integrated care model for the management of chronic conditions
and their risk factors through a family-based intervention. The proposed care model targets to modify systems and
processes that predispose to chronic conditions by enhancing social cohesion and social networks, preventing
lifestyle risks, developing iterative cognitive interventions, and engaging the family into customised treatment
adherence strategies navigated by community health social workers (CHSWs).

Methods: A cluster randomised controlled trial (RCT) in selected participants will be conducted involving additional
assessments prior to the baseline assessment. The assessment will identify and categorise patients into four risk
groups, namely behavioural, social, cognitive, and multiple, based on dominant risks identified. Eligible participants
will be randomly allocated (at a ratio of 1:1) into the intervention or control arm. The intervention arm will receive
social, behavioural, and cognitive or multiple interventions corresponding to the identified risk groups, whereas the
control arm will receive general intervention. Both the groups will be followed up at 6 months and 12 months post
baseline to measure outcomes. The primary outcome will be the control of HTN and DM, and secondary outcomes
include decreased depression and anxiety and improved functioning, social cohesion, and social network linkages.
The sustainability and scalability of this intervention will be assessed through cost effectiveness, acceptability, and
user friendliness of the integrated approach by performing a qualitative evaluation.
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Discussion: This RCT will inform the potential paradigm shift from a medical model of chronic condition
management to a multidimensional, multisystem, and multidisciplinary convergence model navigated by CHSWs.
Such a model is not currently considered in the management of chronic conditions in Kerala.

Trial registration: Trial has been prospectively registered on Clinical Trial Registry of India- CTRI/2020/12/029474 on

Keywords: Hypertension, Diabetes mellitus, Integrated care model, Study protocol, Medical compliance, India

Background

The poor control status of patients [1] resulting from
factors such as a lack of an integrated healthcare system
and poor adherence to prescribed treatment recommen-
dations and medications [2] is the key reason for an in-
crease in non-communicable diseases (NCDs). Among
these factors, treatment adherence and the management
of behavioural or lifestyle risk factors, such as smoking
and tobacco use, sedentary lifestyle, poor diet, and alco-
hol abuse [3], are potentially amenable. Various social
risk factors such as poverty [4], a lack of social inclusion
and support [5], low social class, low income, and low
education levels [6] are other barriers to treatment ad-
herence and behavioural risks. In addition, the non-
diagnosis of a chronic condition due to a lack of aware-
ness and deficient healthcare access [7] can be consid-
ered a social risk factor.

Patients’ poor control status demonstrates the urgency
in directing our interventional focus on treatment adher-
ence [8]. Recent studies have found that social and be-
havioural risk factors predispose to non-adherence to
treatment [9, 10].

The name of our intervention programme is Swasthya,
which is a unique concept from Sanskrit denoting a hol-
istic and integrated approach to the health and well-
being of the body, mind, and soul. Swasthya is an inte-
grated chronic condition management programme based
on cross-sectional data collected from a semi-urban
community on various behavioural, social, and cognitive
risks of chronic conditions, namely diabetes mellitus
(DM) and hypertension (HTN). This intervention model
specifically targets social factors that are amenable to
modification by healthcare practitioners working within
the existing health system. We performed a rapid sys-
tematic review to critically explore existing models and
modifiers. The absence of evidence highlights the need
to develop a contextually relevant and theoretically
driven intervention model for a community population.
This intervention is modelled on the basis of the results
of several phases of intervention development, namely
scoping review [11], community survey [9], rapid sys-
tematic review, and qualitative interviews with patients
with HTN or DM and health professionals in the com-
munity health ecosystem. This stakeholder-driven model

explores behavioural, social, and cognitive factors clus-
tered within individuals, families, and communities in
Kerala.

The behavioural risk group was characterised by the
following unhealthy habits and physical risk factors: un-
healthy diet with a high level of sugar, oil, and salt in-
take; irregular and frequently erratic food patterns; a
high level of alcohol consumption; smoking; and seden-
tary lifestyle.

The social risk group was characterised by inadequate
family support, social isolation, financial distress, and a
lack of meaningful social and interpersonal relationships.
The social isolation of this group limits their access to
health services and deprives them of healthy lifestyle
educational resources. Financial distress is a significant
but modifiable social risk factor that predicts noncompli-
ance to treatment.

Stakeholders, particularly community health profes-
sionals, highlighted poor public awareness of the import-
ance of adherence to medication and a lack of public
awareness of government services, such as NCD clinics,
as the most important barriers to treatment adherence.
In addition, a misconception exists that the quality of
privately purchased medications is higher than that of
government-subsidised medications provided at primary
health centres (PHCs).

Health professionals, particularly PHC doctors, sug-
gested task shifting as the potential method to im-
prove the management of risk factors for
cardiovascular disease (CVD)in an integrated service
delivery ecosystem, especially in the context of over-
crowding and rushed consultations at PHCs. More-
over, they suggested that a care model should have a
pyramidal platform wherein the system can categorise
patients based on their care needs and establish a re-
ferral pathway to ensure the maximum coverage of
services at a minimum cost; this type of model can
be best suited for low- and middle-income countries
(LMICs) such as India. In addition, the health profes-
sionals indicated that Accredited Social Health Activ-
ists (ASHAs), if trained, can deliver health education
services including formal and informal resource link-
age functions, social connectedness, and initial mental
health screening.
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Addressing the lack of family and other support for
people with chronic diseases and providing psychological
support are crucial to address the barriers to the man-
agement of risk factors for CVD. According to health
care professionals, for a complex social intervention to
be successful in India, it needs to account for resources
in families and communities and its social context.
Strengthening weak ties in people’s networks is crucial
to connect them to health resources and public health
communication.

This intervention aims to develop and implement a
sustainable and cost-effective family-based [12] care
package to address barriers to treatment adherence by
utilising already existing human health resources.
ASHAs, an untapped community-based health resource
[13] are equipped to provide the care package based on
the priorities of patients through task-shifting and task-
sharing strategies. The uniqueness of this family-based,
community-focused intervention model based on theory
of change (ToC) is that community health social workers
(CHSWs) play a key role to navigate change pathways by
utilising their professional knowledge and competencies.

Methods/design

Aim of the study

The goal of this intervention is to improve treatment ad-
herence and medical compliance by addressing social,
behavioural, and cognitive barriers to ensure the control
of chronic conditions such as HTN and DM. The objec-
tives of the current intervention are as follows: 1) to allo-
cate patients to various risk groups (behavioural, social,
cognitive, and multiple) based on their exposure to dom-
inant risk factors; 2) to implement a customised inter-
vention programme specific to each risk group of
patients to reduce their determined risk factors; 3) to as-
sess changes in HTN and DM by making changes in be-
havioural factors, such as smoking, alcohol
consumption, diet, and physical activity, social factors,
such as social cohesion and social linkages with net-
works, and cognitive factors, such as reduction of de-
pression and anxiety; and 4) to understand the feasibility
and applicability of the ASHA-worker-delivered, social-
worker-coordinated, integrated, health care model for
the management of HTN and DM.

Study design and setting

This is a two-arm cluster randomised controlled trial
(RCT) designed to be executed in patients with DM or
HTN in association with government-run PHCs and the
existing public health ecosystem in Kerala, India. This
study will be conducted in Ernakulam district, Kerala,
India, with active support from University of York,
United Kingdom, and University of Melbourne,
Australia. The Ernakulam district is administratively
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divided into seven main revenue divisions, and Aluva is
one of them [14]. The Aluva division is further divided
into different units called panchayats (with approxi-
mately 25,000—30,000 people residing in each panchayat
and each panchayat is further divided into different
wards with approximately 1000 to 1500 people residing
in each of them), and one panchayat from the Aluva div-
ision is selected for the intervention. PHCs and ASHA
workers assigned to these geographical units will assist
the execution of the intervention. ASHA workers are a
network of community health workers who are often se-
lected from the same community; thus, they have the ac-
ceptance and trust of the community people. A list of
ASHA workers consenting to participate in this study
will be prepared, and 10 of them will be randomly se-
lected using computer generated random numbers for
providing the intervention. Their assigned wards will be
considered as intervention clusters for the current trial.
A list of patients with DM or HTN from the selected
wards will be obtained from the PHC registry through
ASHA workers, and household interviews will be con-
ducted for data collection. Three data collection time
points are planned for both the arms: one at baseline
and then after 6 months and 12 months after baseline.

Two levels of randomization will be employed in this
study. Of the 10 ASHAs, 5 will be randomly allocated ei-
ther to the treatment intervention arm (Swasthya inter-
vention) or the usual care arm (no interventions other
than detailed assessments). Computer-generated random
numbers generated by an independent person who is
not involved in the study will carry out the
randomization of the ASHA workers to either group.
Randomization of ASHAs and their clusters will be per-
formed only after the collection of complete baseline
data. Their assigned wards will be considered as inter-
vention clusters for the current trial. To eliminate the
possibility of contamination, these two groups of ASHA
workers will be given training and orientation separately
and each of them will be concealed by the group to
which they belonged. Independent persons will do the
outcome assessment and manage the data to ensure
blinding to the Intervention content and its processes.
The data analysts will receive the data only after locking
the database.

Participant recruitment and study procedure

Participants for the trial will be recruited according to
eligibility criteria. Eligible families will be those with at
least one family member with a confirmed diagnosis of
HTN and/or DM. The medical records of the patient
will be used to confirm the diagnosis. Informed consent
will be obtained from all adult family members. In
addition, family members must be either first-degree
blood relatives or spouses of the patient. Bedridden and
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terminally ill patients will be excluded from the study.
Participation will be completely voluntary and can be
withdrawn at any point if they intent to.

Recruitment of participants
The recruitment of participants will be conducted in
three stages as follows (Fig. 1).

First-level assessment and recruitment PHCs, with the
help of ASHA workers, conduct annual surveys in their
respective clusters to collect the information of people
with chronic conditions. They collect information on
sociodemographic factors such as house number, name,
address, phone number, age, sex, type of house, socio-
economic status, education level, occupation, marital
status, and receipt of pension, and health factors, such as
whether a person has HTN, DM, high cholesterol, thy-
roid, any disability, or any other chronic condition. This
list will be obtained from PHCs through ASHA workers
for easy identification of the targeted population. The
households of people with DM and/or HTN will be re-
cruited for the next-level assessment. This first-level as-
sessment will be supervised by CHSWs.

Second-level assessment ASHAs will perform the
second-level assessment of the recruited participants.
The second-level assessment consists of questions asses-
sing various behavioural, social, and cognitive risks of
participants. On the basis of major risk indicators deter-
mined through the assessment, CHSWs will categorise
the participants into three risk groups, namely behav-
ioural, social, and cognitive. Participants who fall into
more than one risk group will be separately categorised
into the multiple risk group.

Third-level assessment In the third-level assessment,
CHSWs will accompany ASHA workers to the homes of
these recruited patients for performing further detailed
assessment. This assessment will comprise standardised
tools that assess treatment adherence; medication com-
pliance; and behavioural, social, and cognitive risk fac-
tors in patients with chronic illnesses. In addition, this
assessment will identify the motivating and protective
factors of participants to adhere to treatment and com-
ply with medication. Moreover, DM, HTN, and body
mass index (BMI) will be measured by junior public
health nurses (JPHNS) in coordination with CHSWs.

Human resources for the assessment

ASHA workers will conduct the first-level (verbal
screening) and second-level assessments (mobile App
based), followed by the detailed baseline assessment per-
formed by CHSWSs. Along with ASHA workers, JPHNs
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will conduct clinical assessments including the measure-
ment of blood pressure (BP) and blood sugar levels. The
primary and secondary outcome measurements for de-
termining the effectiveness of the intervention will be
performed by a separate group of CHSWs in order to
blind the hypothesis from the intervention team. The
intervention will be functionally and geographically co-
ordinated by CHSWs appointed in PHCs during the
project implementation period.

Study outcomes

Collection of data at baseline and follow-up at 6 months
and 1 year will involve (a) the first-level assessment that
includes a survey for collecting information regarding
basic sociodemographic factors and verbal screening for
examining chronic conditions in potential participants
and (b) the second-level assessment that includes the
use of standardised questionnaires to collect information
on treatment adherence, medication compliance, behav-
ioural risk factors (diet pattern, physical activity, tobacco,
and alcohol consumption), social risk factors (perceived
social support, neglect, and inclusion), and cognitive risk
factors (depression, anxiety, stress), as well as a semi-
structured interview schedule for identifying the motiv-
ating and protective factors of participants. In addition,
trained staff will conduct BP, blood sugar level, and BMI
measurements in all participants at three time points
(baseline and 6 and 12 months after baseline). Anthropo-
metric measurements will include height (in cm), weight
(in kg), and waist circumference (in inches). BP and
pulse rate will be measured using electronic BP monitors
(Dr Morepen BP-02 Blood Pressure Monitor). Trained
interviewers used a lancet for finger prick to obtain fresh
capillary whole blood and a glucometer to measure the
random glucose level. HTN will be measured twice in
the sitting position at two time periods, and the average
of the two readings will be used as the final value. De-
tailed survey measures are described in Table 1.

Primary outcomes

Primary outcomes include an improvement in risk factor
control status (BP < 140/90 mmHg and fasting blood glu-
cose < 110 mg/dL) and abstinence from smoking or to-
bacco use.

Secondary outcomes

Secondary outcomes include optimal health indicators
such as (a) increased compliance to medication as re-
ported by family members; (b) a reduction in the quan-
tity of salt, oil, sugar, and meat bought in a month; (c)
an increased number of healthy food items prepared in
the household in a month; (d) sticking to the diet chart
and health calendar; (e) a reduction in or abstinence
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STUDY PERIOD

Enrolment Allocation

Post-allocation

Close-out

TIMEPOINT

M1

M6

M12

ENROLMENT:

Eligibility screen

Informed consent

Allocation X

Experimental Group

General, Behavioural, Social,
Cognitive

Control Group

General

ASSESSMENTS:

Baseline: socio-
demographic data
grap! X X

Baseline: Behavioural and
Lifestyle Questionnaire, DASS
Scale, Anthropometry, Blood
Pressure, Blood Sugar,
Wenger’s social network X
typology, Social cohesion
Questionnaire, Questionnaire
on health service utilization

6" Month:
Anthropometry,
Questionnaire on health
service utilization

Outcome:

Behavioural and Lifestyle
Questionnaire, DASS Scale,
Anthropometry, Blood
Pressure, Blood Sugar,
Wenger’s social network
typology, Social cohesion
Questionnaire, Questionnaire
on health service utilization

*M = Month
Fig. 1 Assessment Schedule of Enrolment, Interventions and assessment

from alcohol consumption; (f) engagement in at least
one physical activity; (g) increased engagement with
family, friends, and church groups; (h) getting back to
professional or academic life and attending work or

school regularly; and (i) attainment of appropriate
BMI(< 25 kg/m?). In addition, the outcomes included at-
tending at least one group meeting, increased linkage
with the community, formal and informal interactions



Saju et al. BMC Family Practice (2021) 22:15

Table 1 Measurement domains and data collection time points

Page 6 of 10

Variables Components Measurement Tools Baseline 6 12
months months
Sociodemographic Age, sex, marital status, education, occupation, and v
variables family income
Behavioural measures  Tobacco use, Alcohol Behavioural and Lifestyle Questionnaire v v
consumption, Diet
Physical activity
Cognitive measures Depression DASS scale v v
Anxiety
Stress
Clinical measures Anthropometry Waist circumference (measuring tape) v v v
Height (measuring tape)
Weight (weighing machine)
Blood pressure Dr Morepen Blood Pressure Calculator
Blood sugar Glucometer (finger prick method)
Social measures Social networks Wenger's social network typologies v v
Social cohesion Social cohesion questionnaire
Treatment adherence  Compliance to medications Questionnaire on health service utilisation v v v

Adherence to Health check ups

Programme evaluation ~ Group evaluation

services

Other evaluation

Usefulness of group sessions, Utilisation of NGO

Usage of health calendar, diary, etc.

4 month 8 month 12
month

4 month 8 month 12
month

with the community, utilisation of nongovernmental or-
ganisation (NGO) services, regularity in hospital visits,
and decreased depression and anxiety.

Intervention components

Usual care arm

The usual care arm will undergo the first- and second-
level assessment. Patients with HTN and/or DM in the
control arm will also be referred to PHCs or encouraged
to access their preferred health care facility.

Treatment arm
We propose to utilise existing healthcare resources such
as PHCs, ASHA workers, NGOs, and family counselling
centres, which are already functioning in the commu-
nity, for the intervention. The package comprising five
separate modules on general, behavioural, social, cogni-
tive, and multiple interventions prepared by the research
team based on information collected through quantita-
tive, qualitative, and rapid systematic review of existing
evidence will be applied based on the risk categorisation.
General interventions will be delivered to all partici-
pants included in the intervention arm. Behavioural, so-
cial, and cognitive interventions will be separately
administered to participants based on the group they be-
long to. For the fourth group, that is, the multiple risk
groups, interventions will be customised based on their
priority needs. All the interventions are developed tar-
geting the entire family.

Overview of intervention
The intervention is delivered to participants based on
identified risk categories.

Intervention implementation, general

General intervention is administered to all participants
in the intervention arm. General information comprises
the importance of treatment adherence and adequate
control of chronic conditions. An overview of interven-
tion components is provided in Table 2.

The major components of the intervention package in-
clude assessment, psychoeducation, risk-specific inter-
vention, and linkage with emergency services.

Intervention content

1) Brochure for health education with information
regarding the importance of medication
adherence

2) Instructions to families to monitor treatment
adherence and medication compliance

3) Steps on how families can support (physically and
emotionally) through reminders, positive
encouragement, etc

4) Common strategies for behavioural risk
management, such as the provision of a diet chart,
healthy recipe book, health calendar, which is to
be mounted on the kitchen wall, and pamphlets
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Participant Objectives Interventions Tools Methods
Categories
Behavioural  To incorporate lifestyle Individual level Healthy lifestyle- specific brochures, Household visits by ASHA
risk group  modifications to manage 1) Risk management strategies  videos on anatomical explanation  workers once in a month
diabetes and hypertension in for alcohol consumption, on unhealthy habits and its
patients smoking, sedentary lifestyle, and  foreseeable effects, chronic
low-fat diet recipes, and specific  condition-specific leaflets, and
monitoring strategies for salt, monitoring charts
sugar, and oil intake.
2) Graded reduction strategies
for alcohol consumption and
smoking; Linking to de-addiction
centres if necessary.
Family level Diet charts and recipe books Information booklet-based
3) Obesity intervention family consultations by
programmes for potential ASHA workers
patients by providing a
customised diet plan.
Community level Brochures, health calendars, and ASHA workers spend 10-15
4) Community awareness health-related videos minutes in community
generation regarding the effect meetings to speak about
of unhealthy habits and healthy lifestyle
sedentary lifestyle on chronic
conditions
Social risk  To bring about changes in Family level Brochures and handouts Individual- and family-level
group individuals and families by 1) Forming beneficiary groups of comprising details of already consultations and connect-
promoting more social participants existing support systems ing to existing NGOs and
networks and ties with others 2) Availing services such as free other functionaries
in the community medicines, micro-pharmacy, doc-
tor emergencies, and transporta-
tion facilities to hospitals
Community level Beneficiary groups, and handouts  Creation of beneficiary
3) Awareness generation with the details of agencies along  groups by ASHA workers,
regarding support services, with their address and phone and distribution of
government welfare and health  number brochures
schemes, nongovernment
organisations, and other
informal provisions and
resources
Cognitive To modify the negative Individual level Case management technique FCC staff to provide therapy
risk group  cognition of patients through 1) Cognitive and behavioural videos and awareness classes sessions, and ASHA workers

cognitive techniques for
better mental health

steps, and referral to family
counselling centres (FCCs)

Family level
2) Strategies to improve
connections between family
members
3) Community linkage for
socially vulnerable patients

Increasing the frequency of visits to
these vulnerable families

to generate awareness on
common mental health
conditions

House visits by ASHA
workers and encouraging
frequent contacts

for simple and effective cognitive strategies such
as relaxation techniques. ASHA workers will be
responsible for implementing general

interventions. They will explain in detail the

aforementioned four strategies before handing

In addition to the general intervention, participants in
the treatment arm will be administered risk-group spe-
cific interventions as follows.

Intervention implementation: behavioural

out the brochures and pamphlets. The research
team and CHSWs will perform monitoring and
coordination during the intervention. One-day
training will also be provided to all ASHA
workers prior to the implementation of
interventions.

Behavioural interventions are proposed for lifestyle mod-
ifications to manage DM and HTN and are widely used
to gain control over chronic illnesses [15]. This interven-
tion particularly focuses on bringing changes in alcohol
consumption/dependence, smoking, physical inactivity/
sedentary lifestyle, and improper food habits/
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uncontrolled diet. In addition, respondents will be linked
to de-addiction centres if necessary.

Intervention implementation: social

Social interventions are proposed for improving treat-
ment adherence, enhancing social cohesion, and improv-
ing social connections. Support from family and friends
[16, 17], health centres [18], and peer or community [16,
17] are identified as significant contributors to the man-
agement of chronic illnesses. Table 2 lists the interven-
tions provided to participants in this group.

Intervention implementation: cognitive

Cognitive interventions are proposed wherein cognitions
are modified to aid in attaining better mental health.
The emotional and psychological well-being of a patient
is vital for the management of chronic illnesses [18].
Cognitive realisation for the need and importance of ad-
hering to medication is necessary. Cognitive interven-
tions will include (1) video interventions highlighting
risk factors associated with various chronic conditions,
symptoms of anxiety and depression, and cognitive and
behavioural steps to manage anxiety and depression and
(2) strategies to improve social cohesion and communi-
cation, such as encouraging common meals, family rou-
tines, etc. Patients with severe cognitive dysfunction will
be referred to the nearest family counselling centre
(FCQ).

Personnel involved ASHA workers will initiate the im-
plementation because they already have an established
trusting relationship with participants and can serve as
an essential link to reach out to the community. During
the intervention phase, ASHA workers will meet study
participants once in a month to assess the compliance to
the intervention programme and participation. Other
personnel include NGOs, community clubs, youth vol-
unteers, and FCCs funded by the central social welfare
board. Monitoring and coordination will be conducted
by the research team and CHSWs. Two-day training will
be provided to all ASHA workers prior to the implemen-
tation of the interventions.

Materials for intervention Dietary charts, health calen-
dars, brochures, and pamphlets constitute a significant
part of the intervention. In addition, a mobile application
developed with the help of a software developer will be a
main part of the assessment and categorisation of
participants.

Sample size

In the community, 36.33% people aged more than 30
years were found to have HTN and/or DM [9]. Thus,
this cluster RCT will include 1452 participants and their
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families (726 patients in each arm). Trained and certified
project staff will collect baseline data by using study
questionnaires. Project staff, under the supervision of
the principal investigator, will complete data entry into
computer systems. The data will be collated, cleaned,
and analysed centrally. Furthermore, the accuracy of
data entry in randomly selected fields will be independ-
ently checked by the principal investigator of the study.

Statistical analysis

Data will be analysed on the basis of the intention to
treat principle. Changes observed from the baseline and
at follow-up will be compared between the intervention
and usual care groups. All data will be de-identified
using a unique ID to ensure the confidentiality of infor-
mation. Upon implementation of the intervention,
follow-up measurements will be taken at 6 and 12
months from the baseline. Data will be generated from
standardised questionnaires and assessment procedures.
Baseline characteristics will be described using means
(with standard deviations) or frequencies based on the
type of variable. The mean difference between the
groups will be examined to understand the effects of the
intervention. Mixed effect analysis of covariance will be
employed to test for interactions between time (pre and
post) and group (intervention or usual care), and partial
eta squared (np?) will be reported as a measure of effect
size. The comparisons of variables will be adjusted for
potential confounders. The intention-to-treat analysis
will be used to observe changes occurred throughout the
year during follow-up in participants assigned to the
Swasthya intervention and usual care. The effect attrib-
utable to the intervention will be estimated by calculat-
ing mean differences between the groups at each of the
follow-up points (at the baseline and at 6 and 12 months
after the baseline; adjusted odds ratios for dichotomous
outcome variables at 95% confidence intervals). Precau-
tions will be taken to rule out the potential interaction
effects between the Swasthya and usual care groups.
Software-assisted multiple imputation methods up to
five times will be used to deal with missing values. All
statistical analyses will be performed using STATA-14
and R software. The effectiveness of the intervention
model will be ascertained 1 year after the completion of
the study, and the model in itself will also be made pub-
lic. Information on the study will be available on the
website of the college as well as reported in scientific
journals and at scientific conferences.

Ethical oversight

Ethical approval is obtained from the Institutional Re-
view Board of Rajagiri College of Social Sciences
(RIRB2020009) and is registered under Clinical Trial
Registry-India. The modified intervention programme
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will be piloted to test its feasibility and will be pretested
for its validity and reliability. It will further be modified
on the basis of insights from these processes. For the
intervention programme, participants will be informed
regarding the study purpose and provided with a de-
tailed information sheet. Community volunteers will ob-
tain written informed consent from all study
participants. All personal information will be kept confi-
dential. To ensure confidentiality and anonymity, partici-
pants will be given unique numbers while entering data
into the system. All changes in the trial protocol will be
informed to the institutional review board.

Discussion

Targeted prevention and management of chronic condi-
tions are effective strategies that can reduce the public
health burden imposed by NCDs in our country. Involv-
ing family members and engaging ASHA workers and
other community members in health promotion can
allow for the sustainability of interventions by harnessing
the potential of existing healthcare resources. Further-
more, the delivery of lifestyle interventions at the family
level, tapping the collectivistic nature of the Indian soci-
ety that is built on cooperation and mutual interdepend-
ence, is crucial. Through task-sharing and task-shifting
strategies, ASHA workers, during their routine visits,
can effectively and positively interact and educate house-
holds to make healthy changes within the whole family,
equip them with opportunities to make behavioural and
lifestyle changes, and initiate strategies to mobilise social
support and communication and reduce mental health
issues. Recruiting CHSWs to navigate the community-
based NCD management regimen to ensure quality ser-
vice is the innovation of this project. This is important
because although ASHA workers are accepted into the
community, they may not have the competency to deal
with the complex biopsychosocial determinants of
chronic illness management. Utilising their knowledge,
competencies, managerial skills, and humanistic and
democratic values, CHSWs will be able to navigate for-
mal and informal services, mobilising social and eco-
nomic resources through geographical and functional
coordination. All health intervention materials will be
aided by simple yet powerful brochures and pamphlets
with the pictorial representation of key messages.

The outcome of the proposed programme would be a
reduction in behavioural, social, and cognitive risk fac-
tors for chronic conditions in participants and increased
treatment adherence and medication compliance with
an overall aim of controlling the incidence of chronic
conditions in the society. A multidimensional, family-
based chronic condition risk management programme
navigated by CHSWs through care coordination strat-
egies has not been implemented before in the country.
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Our study will also provide evidence to support the role
of care coordination in the task shifting and task sharing
of the existing community health workforce in the pre-
vention and management of HTN and DM in India.
Knowledge generated from this trial can significantly
contribute to policy changes and help develop improved
guidelines for clinical practice, leading to a reduction in
the incidence of NCDs in India and other LMICs. Most
importantly, the results of this study will facilitate a
paradigm shift in the management of chronic conditions
as well as a shift from a medical model to a multidimen-
sional model focusing on the biopsychosocial aspect of
the control of chronic conditions.

Trial status

This intervention trial is registered under Clinical Trial
Registry India (ICMR-NIMS) on 1st December 2020;
with the registration number (CTRI/2020/12/029474).
Participant recruitment will start on 1st February 2021
and the whole process is likely to be completed by 31st
December 2021.Trial is publically available on the fol-
lowing link: http://ctrinic.in/Clinicaltrials/pmaindet2.
php?trialid=46299&EncHid=&userName=An%2
OlIntegrated%20Chronic%20Condition%20Management.

Abbreviations

NCD: Non communicable diseases; DM: Diabetes mellitus;

HTN: Hypertension; CC: Chronic conditions; PHC: Primary Health Centre;
ASHA: Accredited Social Health Activist; BMI: Body mass index; BP: Blood
pressure; DMO: District Medical Office; NGO: Non governmental
organizations; FCC: Family counselling centres

Acknowledgements

The authors wish to thank the academic contributors Martin Webber,
Professor, Department of Social Policy and Social Work, University of York,
UK; Roz Austin, Research Associate, Department of Social Policy and Social
Work, University of York, UK; Lynette Joubert, University of Melbourne,
Australia; Jacques Joubert, Professor, University of Melbourne, Australia;
Jeemon Panniyammakkal, Assistant Professor, Sri Chithira Tirunal Institute of
Science and Technology, Trivandrum, Kerala, India; and Meredith Fendt-
Newlin, Global Mental Health Consultant, Geneva Area, Switzerland. We ac-
knowledge the support of community health workers and thank all the par-
ticipants who were part of the data collection.

Authors’ contributions

SMD conceptualized, designed and drafted the manuscript of the protocol.
LS, AMB, SY and NC revised the manuscript and contributed to the
manuscript and its conclusions. BMV and RSP contributed to the discussion
and content of the paper. ATJ supervised the whole process and contributed
significantly towards the paper. All authors read and approved the final
manuscript.

Funding

Initial funding for the trial is provided by Rajagiri College of Social Sciences
(Autonomous) and IMPRESS, ICSSR (contact information: Indian Council of
Social Science Research (ICSSR), JNU Institutional Area, Aruna Asaf Ali Marg,
New Delhi — 110067 (INDIA) Tel.No. 91-11-26741849/50/51 (EPABX) Fax: 91-
11-26741836) under the grant number IMPRESS/P798/2045/2018-19/ICSSR.
Funders have no role in the design of the study and collection, analysis, and
interpretation of data and in writing the manuscript.


http://ctri.nic.in/Clinicaltrials/pmaindet2.php?trialid=46299&EncHid=&userName=An%20Integrated%20Chronic%20Condition%20Management
http://ctri.nic.in/Clinicaltrials/pmaindet2.php?trialid=46299&EncHid=&userName=An%20Integrated%20Chronic%20Condition%20Management
http://ctri.nic.in/Clinicaltrials/pmaindet2.php?trialid=46299&EncHid=&userName=An%20Integrated%20Chronic%20Condition%20Management

Saju et al. BMC Family Practice (2021) 22:15

Availability of data and materials

Not Applicable. Data generated after participant recruitment will be made
available upon reasonable request from the corresponding author once the
preliminary results are published.

Ethics approval and Consent to participate

Ethical approval is obtained from the Institutional Review Board of Rajagiri
College of Social Sciences (RIRB2020009). The modified intervention program
will be piloted to test the feasibility and will be pretested for its validity and
reliability. It will further be modified based on the insights from these
processes. For the intervention program, participants will be informed about
the study and provided with a detailed information sheet. Community
volunteers will obtain written consent from all study participants. All changes
in the trial protocol will be informed to the institutional review board.

Consent for publication
Consent of publication is not applicable because in this paper we do not
publish any individual data.

Competing interests
The authors declare that they have no competing interests.

Author details

'Department of Social Work, Rajagiri International Centre for Consortium
Research in Social Care, Kalamassery, Kochi, Kerala, India. 2Rajagiﬂ College of
Social Sciences (Autonomous), Rajagiri P.O, Kalamassery, Kochi, Kerala 683
104, India. *Department of Computer Science, Rajagiri College of Social
Sciences (Autonomous), Kalamassery, Kochi, Kerala, India. “Rajagiri
International Centre for Consortium Research in Social Care, Kalamassery,
Kochi, Kerala, India. °Department of Social Work, Rajagiri College of Social
Sciences (Autonomous), Kalamassery, Kochi, Kerala, India. 5Department of
Ageing and Life Course, WHO, Geneva, GE, Switzerland. ’Institute of
Psychiatry, Psychology and Neurosciences, King's College London, London,
UK.

Received: 5 December 2020 Accepted: 20 December 2020
Published online: 09 January 2021

References

1. Currie CJ, Peyrot M, Morgan CL, Poole CD, Jenkins-Jones S, Rubin RR, Burton
CM, Evans M. The impact of treatment noncompliance on mortality in
people with type 2 diabetes. Diabetes Care. 2012;35(6):1279-84. https://doi.
0rg/10.2337/dc11-1277.

2. Egede LE, Gebregziabher M, Echols C, Lynch CP. Longitudinal effects of
medication nonadherence on glycemic control. Ann Pharmacother. 2014;
48(5):562-70. https://doi.org/10.1177/1060028014526362.

3. WHO. Non communicable diseases. World Health Organization; 2018.
Retrieved from https//www.who.int/news-room/fact-sheets/detail/
noncommunicable-diseases.

4. Stringhini S, Bovet P. Socioeconomic status and risk factors for non-
communicable diseases in low-income and lower-middle-income countries.
Lancet Glob Health. 2017;5(3):2230-1. https://doi.org/10.1016/52214-
109X(17)30054-2.

5. Banerjee A. Non communicable diseases in India: challenges and the way
forward. J Postgrad Med. 2019,65(1):5-6. https://doi.org/10.4103/jpgm.
JPGM_157_18.

6. Nilsson PM. Adverse social factors can predict hypertension—but how? Eur
Heart J. 2009;30(11):1305-6. https://doi.org/10.1093/eurheartj/ehp131.

7. Arokiasamy P. India’s escalating burden of non-communicable diseases.
Lancet Glob Health. 2018;6(12):e1262-3. https://doi.org/10.1016/S2214-
109X(18)30448-0.

8. Sabaté E, Sabaté E, editors. Adherence to long-term therapies: evidence for
action. World Health Organization; 2003. https.//www.who.int/chp/
knowledge/publications/adherence_report/en/. Accessed 13 July 2019.

9. Madavanakadu Devassy S, Webber M, Scaria L, et al. Social and behavioural
risk factors in the prevention and management of cardiovascular disease in
Kerala, India: a catchment area population survey. BMC Cardiovasc Disord.
2020;20(327). https://doi.org/10.1186/512872-020-01595-X.

10. Jeemon P, Harikrishnan S, Sanjay G, Sivasubramonian S, Lekha TR,
Padmanabhan S, Tandon N, Prabhakaran D. A PROgramme of Lifestyle
Intervention in Families for Cardiovascular risk reduction (PROLIFIC Studly):

Page 10 of 10

design and rationale of a family based randomized controlled trial in
individuals with family history of premature coronary heart disease. BMC
Public Health. 2017;17(1):10. https://doi.org/10.1186/512889-016-3928-6.

11, Madavanakadu Devassy S, Benny AM, Scaria L, Nannatt A, Fendt-Newlin M,
Joubert J, Joubert L, Webber M. Social factors associated with chronic non-
communicable disease and comorbidity with mental health problems in
India: a scoping review. BMJ Open. 2020;10(6):e035590. https://doi.org/10.
1136/bmjopen-2019-035590 PMID: 32595154; PMCID: PMC7322289.

12. Vedanthan R, Bansilal S, Soto AV, Kovacic JC, Latina J, Jaslow R, Santana M,
Gorga E, Kasarskis A, Hajjar R, Schadt EE, Bjorkegren JL, Fayad ZA, Fuster V.
Family-based approaches to cardiovascular health promotion. J Am Coll
Cardiol. 2016;67(14):1725-37. https.//doi.org/10.1016/jjacc.2016.01.036.

13.  Eruthickal T. Role of ASHA workers in rural development with reference to
Kottayam district. 2016. https:/ijrcm.org.in/article_info.php?article_id=7005.
Accessed 12 July 2019.

14.  Ernakulam district. Wikipedia. 2019. Accessed from https://en.wikipedia.org/
wiki/Ernakulam_district. Accessed 15 July 2020.

15. Nicoll R, Henein MY. Hypertension and lifestyle modification: how useful are
the guidelines? Br J Gen Pract. 2010;60(581):879-80. https://doi.org/10.3399/
bjgp10X544014.

16. Holt EW, Rung AL, Leon KA, Firestein C, Krousel-Wood MA. Medication
adherence in older adults: a qualitative study. Educ Gerontol. 2014;40(3):
198-211. https://doi.org/10.1080/03601277.2013.802186 PMID: 25214707;
PMCID: PMC4157658.

17. Mills KT, Rubinstein A, Irazola V, Chen J, Beratarrechea A, Poggio R, Dolan J,
Augustovski F, Shi L, Krousel-Wood M, Bazzano LA, He J. Comprehensive
approach for hypertension control in low-income populations: rationale and
study design for the hypertension control program in Argentina. Am J Med
Sci. 2014;348(2):139-45. https;//doi.org/10.1097/MAJ.0000000000000298
PMID: 24978148; PMCID: PMC4108545.

18.  Peters RM, Templin TN. Measuring blood pressure knowledge and self-care
behaviors of African Americans. Res Nurs Health. 2008:31(6):543-52.
https://doi.org/10.1002/nur.20287 PMID: 18491375; PMCID: PMC2587512.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Ready to submit your research? Choose BMC and benefit from:

e fast, convenient online submission

o thorough peer review by experienced researchers in your field

 rapid publication on acceptance

o support for research data, including large and complex data types

e gold Open Access which fosters wider collaboration and increased citations
e maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions


https://doi.org/10.2337/dc11-1277
https://doi.org/10.2337/dc11-1277
https://doi.org/10.1177/1060028014526362
https://www.who.int/news-room/fact-sheets/detail/noncommunicable-diseases
https://www.who.int/news-room/fact-sheets/detail/noncommunicable-diseases
https://doi.org/10.1016/S2214-109X(17)30054-2
https://doi.org/10.1016/S2214-109X(17)30054-2
https://doi.org/10.4103/jpgm.JPGM_157_18
https://doi.org/10.4103/jpgm.JPGM_157_18
https://doi.org/10.1093/eurheartj/ehp131
https://doi.org/10.1016/S2214-109X(18)30448-0
https://doi.org/10.1016/S2214-109X(18)30448-0
https://www.who.int/chp/knowledge/publications/adherence_report/en/
https://www.who.int/chp/knowledge/publications/adherence_report/en/
https://doi.org/10.1186/s12872-020-01595-x
https://doi.org/10.1186/s12889-016-3928-6
https://doi.org/10.1136/bmjopen-2019-035590
https://doi.org/10.1136/bmjopen-2019-035590
https://doi.org/10.1016/j.jacc.2016.01.036
https://ijrcm.org.in/article_info.php?article_id=7005
https://en.wikipedia.org/wiki/Ernakulam_district
https://en.wikipedia.org/wiki/Ernakulam_district
https://doi.org/10.3399/bjgp10X544014
https://doi.org/10.3399/bjgp10X544014
https://doi.org/10.1080/03601277.2013.802186
https://doi.org/10.1097/MAJ.0000000000000298
https://doi.org/10.1002/nur.20287

	Abstract
	Background
	Methods
	Discussion
	Trial registration

	Background
	Methods/design
	Aim of the study
	Study design and setting
	Participant recruitment and study procedure
	Recruitment of participants
	Human resources for the assessment

	Study outcomes
	Primary outcomes
	Secondary outcomes

	Intervention components
	Usual care arm
	Treatment arm

	Overview of intervention
	Intervention implementation, general

	Intervention content
	Intervention implementation: behavioural
	Intervention implementation: social
	Intervention implementation: cognitive

	Sample size
	Statistical analysis
	Ethical oversight

	Discussion
	Trial status
	Abbreviations

	Acknowledgements
	Authors’ contributions
	Funding
	Availability of data and materials
	Ethics approval and Consent to participate
	Consent for publication
	Competing interests
	Author details
	References
	Publisher’s Note

