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Abstract

Providing quality cardiovascular disease (CVD) care in low resource setting requires understanding of priority and effec-
tive interventions. This study aimed to identify and prioritize evidence-based quality improvement strategies for CVD
care in India using a modified two-round Delphi process in which, we asked 46 experts (clinicians, researchers, program
implementers and policy makers) to rate 25 proven CVD care strategies grouped into: (1) patient support, (2) information
communication technology (ICT) for health, (3) group problem solving, (4) training, and (5) multicomponent strategy on
a scale of 1 (highest/best)—5 (lowest/worst) on priority, relative advantage, and feasibility. Subsequently, we convened an
expert consensus panel of 32 members to deliberate and achieve consensus regarding the prioritized set of strategies for
CVD care. The Delphi study found that group problem solving strategies achieved the best score for priority (1.80) but
fared poorly on feasibility (2.88). Compared to others, multicomponent strategies were rated favorably across all domains
(priority = 1.84, relative advantage = 1.94, and feasibility =2.40). The ICT for health strategies achieved the worst scores for
priority =2.01, relative advantage =2.31, and feasibility =2.85. Training and patient support strategies scored moderately
across all domains. The expert panel narrowed the selection of a multicomponent strategy consisting of (1) electronic health
records with clinical decision-support system, (2) non-physician health worker facilitated care, (3) patient education materi-
als, (4) text-message based reminders for healthy lifestyle, and (5) audit and feedback report for providers. Future research
will evaluate the real-world feasibility and effectiveness of the multicomponent strategy in patients with CVD in a low- and
middle-income country setting.
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Introduction

In 2019, cardiovascular diseases (CVD) caused around 18.5
million deaths, with over half a billion prevalent cases glob-
ally (Roth et al., 2019). Notably, 80% of premature CVD
deaths (<70 years) now occur in low- and middle-income
countries (LMICs) (Khetan et al., 2019). Indians particu-
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larly develop CVD at a much younger age and have one of
the highest age-standardized CVD death rates compared to
western countries thus leading to significant productivity
loss, poor economic growth, and social challenges (India
State-Level Disease Burden Initiative, 2018; Ke et al., 2018;
Yusuf et al., 2001). Factors contributing to high CVD bur-
den in India are complex including patient-level factors
such as high propensity to cardiometabolic risk factors,
unhealthy diets, physical inactivity, tobacco use, and low
disease awareness; clinician-level factors such as inadequate
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screening, diagnosis, treatment, and monitoring of CVD;
and system- and policy-level factors such as suboptimal
availability, access, and quality of care, and weak social
health protection schemes for outpatient CVD care (Gupta
et al., 2018; Mensah et al., 2019). There are multiple lev-
els at which CVD can be prevented—primordial preven-
tion that focusses on population-based policy interventions
(e.g., tobacco taxation, tax on sugar sweetened beverages)
to promote healthy lifestyles, primary prevention to prevent
or delay the onset of CVD in individuals with elevated risk
factors (e.g., screening of hypertension and diabetes), and
secondary prevention to prevent the occurrence/recurrence
of heart attacks or strokes (after disease onset).

Several effective, evidence-based treatment for CVD
prevention exist, including aspirin, blood pressure lower-
ing drugs, and cholesterol lowering drugs. However, uptake
and implementation of proven treatment for CVD are defi-
cient, leading to a 55%-point gap in the expected efficacy of
CVD secondary prevention resulting in highly reduced real-
world effectiveness (Perel et al., 2015). This gap is osten-
sibly due to factors related to suboptimal prescription (e.g.,
provider-level inertia, time constraints, large patient volume)
and adherence rates (e.g., patient-level: low health literacy,
cost). In the Indian context, barriers to CVD care are further
exacerbated by the economic burden on patients and their
family from treatment (Mohanan et al., 2019), poor under-
standing of the need for lifelong medication particularly for
diseases like CVD that are frequently free of symptoms,
and poor access and supply of evidence-based treatments
to a vast majority of the population in need of these treat-
ments. Bridging these implementation gaps require multidis-
ciplinary collaborations between policymakers, academia,
implementation partners, trained health workforce, and pub-
lic—private partnerships (Collaborators et al., 2021; Rehman
et al., 2020). Further, contextual adaptation and implementa-
tion of successful/standardized CVD care models are impor-
tant due to significant variations in CVD care quality across
states and socio-demographic groups within India (Geld-
setzer et al., 2018). Despite global recognition of CVD as
a direct and indirect threat to economic development and
identification of many implementation gaps in clinical care
quality, research to close “know-do” gaps remains scarce in
India (Collaborators et al., 2021; Singh et al., 2021).

Among the proven strategies for CVD care that may
potentially close these “know-do” gaps within LMIC con-
text (fragmented healthcare system) are task-sharing through
involvement of non-physician health workers, and clinical
decision support tools for providers to enhance responsive-
ness to timely treatment modification (Singh et al., 2021;
Xavier et al., 2016). Further, prompts and reminders for the
clinical team, and storing serial data in accessible software
programs (i.e., electronic health records) may stimulate bet-
ter continuity, coordinated and comprehensive CVD care
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delivery. Prior reports indicate that several other strategies
exist to improve outcomes in patients with CVD, but not all
of them can be implemented in resource constrained settings
such as India (Singh et al., 2021). Hence, we need to identify
and prioritize CVD prevention strategies within local LMIC
context, so the strategies can be effectively and consistently
implemented across diverse healthcare settings. Further, a
prioritized set of quality improvement strategies for CVD
care could assist policy makers to inform resource invest-
ment decisions considering relative advantage, feasibility,
and the potential public health impact of interventions across
socio-demographic groups. This study aimed to identify and
prioritize evidence-based quality improvement strategies for
CVD care in India using a modified Delphi process by inte-
grating the perspectives of clinicians, program implementers
and policy makers.

Methods
Overview: Modified Delphi Technique

To identify which interventions and implementation strate-
gies to prevent and control CVD in India are considered
priorities, we performed a modified Delphi process between
September 2020 and November 2020 that consisted of a sys-
tematic two-round web-based Delphi questionnaire with a
panel of leading experts representing diverse geographic
regions in India, followed by a virtual face-to-face consen-
sus meeting. The Delphi method is an iterative consensus-
based process that uses serial surveys or rounds to gather
information from an expert panel, thereby gives anonym-
ity and an equal opportunity for voice and participation to
all participants (Fink et al., 1984). The Delphi process is
widely used to attain consensus regarding quality indicators
(Evangelidis et al., 2017) (Linstone, 1975), development of
consensus statements for CVD diagnosis/treatment (Verhes-
traeten et al., 2020), identification of gaps in CVD guidelines
(Panchal et al., 2018) and implementation strategies (Pow-
ell et al., 2015). In this Delphi study, the main outcome of
interest was development of consensus on a prioritized set
of CVD care strategies that, if implemented fully, have the
greatest impact to reduce CVD burden.

The study was approved by the Public Health Founda-
tion of India’s Institutional Ethics Committee (Reference no.
TRC-IEC-382/18). Agreement to take part in the Delphi pro-
cess implied voluntary consent to participate in this study.

Selection of Expert Panelists
Individuals were defined as “experts” if they held a senior

position as a professor in cardiology, community medicine,
or a related medical field at a major research university or
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were a director, administrator, program implementer, health
services researcher, or advisor to a governmental or nongov-
ernmental organization. The formation of experts group was
guided by a list of investigators who previously participated
in CVD research in India (Huffman et al., 2018; Lamy et al.,
2016; Prabhakaran et al., 2018, 2020; Singh et al., 2019;
Thom et al., 2014) or served as faculty in the hypertension
and CVD management training programs conducted by the
Public Health Foundation of India (Sharma et al., 2019).
Ideal panel sizes for the Delphi method have been cited as
20-50 participants to allow for group dynamics to be estab-
lished (Linstone, 1975).

In October 2020, first an email invitation to participate
in the two-round Delphi survey was sent to 84 experts. To
improve survey response and participation in the Delphi
process, reminders to participate were sent out about 1 and
2 weeks after each round’s survey invitation. Participation
and completion of the survey was voluntary and without
compensation.

In November 2020 expert panel group for the final round
of face-to-face meeting was constituted. Although an in-
person consensus meeting was originally planned, how-
ever, due to the COVID-19 pandemic related restrictions
we conducted a virtual expert panel meeting in November
end 2020. The inclusion criteria for the final round of expert
panel were experience of designing or implementing CVD
quality improvement strategies or specialist expertise and
authority or influence in the science of CVD care delivery in
low resource settings. For their identification, a “snowball”
strategy was used based on the personal contacts of the study
steering committee who, in turn proposed new relevant can-
didates in their professional settings. Following this process,

40 professionals were invited. Of those 32 experts agreed
to take part in the final expert consensus meeting. Figure 1
summarizes the Delphi process.

Questionnaire Development

The quality improvement strategies included in the Delphi
survey questionnaire was derived from a previously pub-
lished scoping review (Singh et al., 2021). Briefly, the goal
of the scoping review was to map the global evidence on
the intervention strategies to enhance outcomes in patients
with CVD. The review included randomized trials and
quasi-experimental studies that assessed the effectiveness
of patient-, provider- or health system level strategies among
patients with CVD and were published between January 1,
2009, and October 25, 2019. The search was limited to stud-
ies published since January 2009 to capture recent advance-
ments in health technology and implementation strategies
that would make contextualization and adaptation of qual-
ity improvement interventions more relevant and applica-
ble to current healthcare settings. Observational studies
and quasi-experimental studies without comparator arm,
narrative reviews and editorials were excluded. Further, to
guide data extraction and synthesis the scoping review used
a previously published “Health Care Provider Performance
Review” (HCPPR) (Rowe et al., 2018) framework, which
systematically reviewed the effectiveness of strategies to
improve health care provider performance in LMICs. The
HCPPR framework allowed a comprehensive mapping of
the CVD care strategies. In summary, the scoping review
included 456 studies from 45 countries involving 150,148

Fig. 1 Delphi process diagram.
QI quality improvements, CVD
cardiovascular disease. Likert
scale 1-5, 1 =highest prior-
ity/feasibility or best strategy,
5=Ilowest priority/feasibility or
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patients that assessed 186 unique interventions to improve
outcomes in patients with CVD.

From the 186 interventions assessed in the scoping
review, we narrowed the selection of 25 strategies consider-
ing the transferability of successful CVD care delivery mod-
els to a LMIC setting. The decision criteria used to select the
initial set of 25 strategies from the scoping review included:
(1) proven effectiveness of the strategies on either reducing
the risk of CVD events, improving risk factor control, or
increasing adherence to CVD medications, (2) demonstra-
tion of implementation feasibility, (3) adaptability to local
context in terms of resources required and economic costs
(or cost-effectiveness) if data were available. In addition,
through an informal process single proven strategies were
combined to construct five different sets of multicomponent
strategies.

Next, the strategies were grouped into five categories
using the HCPPR framework: (1) patient support strate-
gies (n=9) (e.g., patient-counseling; nurse-, pharmacist-
or community health worker facilitated care), (2) Infor-
mation communication, and technology (ICT) for health
strategies (n=17) (e.g., text reminders, use of digital apps,
telehealth services for CVD care), (3) group problem
solving (n=1) (e.g., goal setting for better self-care), (4)
training strategies targeted at patients as well as providers
(n=3) (e.g., yoga and exercise training for patients, physi-
cian’s training on motivational interviewing technique),
and (5) multicomponent strategies (n=15) (e.g., patient
education + telephonic support by nurse + clinical decision
support system for providers + electronic health records).
See supplementary file for a complete list of strategies
included in the Delphi study.

Data Collection Process

The Delphi survey tool consisting of 25 strategies and basic
demographic characteristics of experts was designed and
pre-tested in September 2020. Refinements to the question-
naire were discussed within the core group of study investi-
gators. The online two-round Delphi survey was carried out
between October 2020 and November 2020, followed by a
virtual consensus meeting held in November end 2020. The
two-round Delphi survey was digitalized using the Research
Electronic Data Capture (REDCap) (Harris et al., 2009).
Participant responses without personal identifiers were
maintained in the REDCap database to ensure anonymity.
Before beginning to answer the Delphi survey, the experts
had to answer a series of questions about their medical spe-
cialty, years of professional practice, and number and char-
acteristics of CVD patients treated.

Delphi round 1 was an “informed” assessment in which
respondents were informed/provided an adapted list of 25
proven interventions identified through an informal process
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as described above based on the evidence gathered from a
published scoping review. Experts in round 1 were asked to
rank each strategy on three main attributes: (i) priority (on
a Likert scale of 1-5, where 1 indicates high priority and 5
indicates low priority), (ii) relative advantage (versus usual
care) using a 5-point Likert-type scale, from 1 =Best (‘“very
important/critical””) to 5 =worst (“not at all important”), and
(iii) four feasibility criteria (each on a scale of 1-5, where
1 indicates high feasibility and 5 indicates low feasibility):
(i) Reach defined as ability to reach the target population,
(ii) Technical complexity defined as the level of medical
technologies or expertise needed to implement an interven-
tion, (iii) capital intensity defined as the amount of capi-
tal resources required for an intervention, and (iv) cultural
acceptability defined as appropriateness of an intervention
regarding social norms or religious beliefs in the respond-
ent’s geographic region.

Round 2 was an “uninformed” assessment (meaning no
prior information on the interventions or strategies were
provided to the experts) carried out to identify the most
important strategies and tactics to achieve the priorities for
CVD care (beyond the strategies already listed in Round 1).
Specifically, respondents were asked to provide a list of up to
five innovative or novel strategies that would facilitate CVD
prevention and control in India.

Finally, the data gathered from the two-round Delphi
survey were synthesized and presented at a virtual expert
panel meeting to develop consensus on the prioritized set of
strategies for CVD care. The expert panel meeting included
formal presentations on the two-round Delphi survey results,
break-out sessions to have in-depth discussion around pri-
ority, and feasibility of implementing each of the selected
strategies. The break-out session moderators reported back
to the expert panel on the major concerns, agreements, and
disagreements on individual strategies. Lastly, through an
open consultation/voting, we arrived at a consensus on the
design of the intervention strategy for CVD care considering
priority, relative advantage, and feasibility.

Statistical Analysis
Quantitative Analysis

Data collected in Delphi Round 1 were analyzed using
Microsoft Office Excel 2013, and STATA (version 16.0 SE;
StataCorp, TX, USA). Participants’ demographic character-
istics were summarized using mean (standard deviation, SD)
for age, and numbers (percentages) for categorical variables
(sex, education, clinical experience, hospital type). Further,
mean scores (SD) for single strategy, as well as aggregate
mean score (SD) for the five strategy groups (i.e., patient
support, ICT for health, training, group problem solving and
multicomponent strategies) were calculated separately for
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priority, relative advantage, and the four feasibility crite-
ria (i.e., reach, technical complexity, capital intensity, cul-
tural acceptability, and appropriateness). Next, we plotted
the summary scores for the five strategy groups to compare
the mean scores across the three domains: priority, relative
advantage, and feasibility. In addition, the summary results
for each strategy group were plotted on a two-quadrant graph
represented by high/low priority (y-axis) and high/low feasi-
bility (x-axis). The size of the bubble represented the relative
advantage of the five strategy groups.

Further, to analyze the expert group opinion regarding
each strategy and for the interpretative purposes of the Lik-
ert-type scale questions, the presentation of the answers/
scores was systematized by grouping the range of possible
values between 1 and 5 into 3 levels: 1-2 (agreements), 3
(neutral), 4-5 (disagreements). A consensus was defined as
one reached in disagreement or agreement when at least 75%
of the panelists had given scores of 1-2 (consensus in agree-
ment) or 4-5 (consensus in disagreement), respectively. This
level of agreement has been considered appropriate in previ-
ous published Delphi studies. (Cases Amenos et al., 2016;
Diamond et al., 2014; Panchal et al., 2018; Woodcock et al.,
2020). The data were analyzed as whole comparing all strat-
egies and comparing the answers within each strategy group.
For subsequent round, strategies that were deemed as impor-
tant by less than 75% of the panelists were considered as
non-consensus and removed. Between the two-round Delphi
survey and expert panel meeting, data were summarized by
two independent researchers (K.S. and A.J.) who were not
a part of the panel.

Qualitative Analysis

A qualitative synthesis of data collected in Delphi Round 2
was performed to identify common themes using the quali-
tative framework method involving data familiarization,
framework identification, indexing, charting, and mapping
and interpretation (Hackett & Strickland, 2019). An itera-
tive thematic analysis (Braun & Clarke, 2006) approach was
followed to identify the themes by two researchers (A.J.,
K.S.), which was developed by interrogating data categories
through comparison between and within expert responses.
Finally, we enumerated how many times each of the strategy/
theme was mentioned by the respondents in Delphi round 2.
During the virtual face-to-face expert panel meeting, con-
sensus was recorded using electronic survey forms. Data
analysis was performed in November—December 2020.

Table 1 Characteristics of study participants (Experts, n=46)

Participant’s characteristics n (%)
Age, mean (SD) 51.5(11.2) -
Sex, Male 40 (95%)
Highest qualifications
Doctorate in Medicine (Cardiology) 32 (71%)
MD, Medicine 10 21%)
PhD 4 (7%)
Years practicing cardiology, mean (SD) 20.5 (11.6%)
Private hospital 30 (71%)

SD Standard deviation; PhD Doctorate in Philosophy

Results

Of the 84 experts approached, 46 responded to the online
two-round Delphi survey (response rate =54.7%). Mean
(standard deviation) age of respondents was 51.5 (11.2)
years, 95% male, and mean (SD) number of years practic-
ing CVD care was 20.5 (11.6) years (see Table 1).

The mean scores (SD) for individual strategies are
provided in the supplementary file (eTable 1). All strat-
egy groups scored relatively well for priority (range:
1.80-2.06) and relative advantage (range: 1.94-2.31) but
scored poorly for feasibility criteria: technical complexity
(range: 2.54-3.10) and capital intensity (range: 2.64-3.10)
(see Fig. 2). Group problem solving achieved the best score
for priority (1.80) but was rated poorly on feasibility cri-
teria (2.88). Multicomponent strategies rated well across
all domains (priority = 1.84, relative advantage = 1.94, fea-
sibility =2.40). ICT for health strategy achieved the worst
scores across all domains (priority =2.01, relative advan-
tage=2.31, feasibility =2.85).

Priority

Mean scores for priority ranged from 1.80 (group problem
solving strategies) to 2.06 (ICT for health strategies). At
the individual strategy level, strategies with the best scores
(1.60) were: (1) patient support strategy of: In-clinic patient
educational video + patient report card + text messages on
self-care management for CVD, and (2) training strategy
of physician’s training on motivational interviewing. The
ICT for health intervention: mHealth based intervention with
automated emails sent to care partners received the worst
score of 2.40.

Relative Advantage
Mean scores for relative advantage ranged from 1.94

(multicomponent strategies) to 2.31 (ICT for health strat-
egies). At the individual strategy level, multicomponent
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Fig.2 Mean scores of strategy groups for priority, relative advan-
tage, and feasibility criteria. (1 =Best; 5=Worst). *Mean scores for
five quality improvement strategy groups: (1) patient support, (2)
information communication and technology (ICT) for health, (3)
group problem solving, (4) high/low intensity training, and (5) mul-

strategies of: (1) face-to-face patient counselling by health
worker + patient education and (2) self-care manual + tel-
ephone support by trained nurse, and training strategy of:
physician’s training on motivational interviewing fared the
best with an average score of 1.70. The worst mean score
(2.60) was given to the ICT for health strategy using auto-
mated emails sent to care partners.

Feasibility

Mean scores for feasibility criteria ranged from 2.40 (multi-
component strategies) to 2.88 (group problem solving strate-
gies). At the individual strategy level, 3 (of 7) ICT for health
strategies received poor mean scores of >3 for both technical
complexity and capital intensity. Likewise, 1 patient support
strategy (of 9), the single group problem solving strategy,
and one training strategy (of 3) received mean scores of > 3.

While most multicomponent, training, and patient sup-
port strategies scored well for both feasibility and priority,
ICT for health strategies scored poorly for both (see Fig. 3).
Group problem solving strategies scored well for priority,
but poorly for feasibility. ICT for health strategies scored
poorly on relative advantage whereas multicomponent strat-
egies scored the best. The expert (dis)agreement rates for
the individual strategies are shown in eTable 2, which are
consistent with the average priority or feasibility scores as
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ticomponent strategies. These strategies were rated by experts across
three domains on a scale of 1-5 (1 =best, 5=worst): priority, relative
advantage (compared to usual care scenario), and feasibility criteria
(reach, technical complexity, capital intensity and cultural acceptabil-
ity)

in eTable 1. Several strategies (n=11) such as non-physician
health workers led lifestyle counselling, patient education
materials, text-message based reminders, electronic health
records, group problem solving, training providers on moti-
vational interviewing and multicomponent interventions
received consensus (agreement rate of >75%) in Delphi
round 1.

Delphi round 2 process yielded 142 strategies, which
were organized into 29 categories or themes. The most
common themes that emerged from Delphi Round 2 to
improve CVD care quality in India were: standardized
health information systems to maintain and track regular
patient follow-ups, mHealth tools-based alerts to improve
medication adherence, telehealth services, and considera-
tion of using polypill for secondary prevention of CVD (see
Table 2). Strategies recommended in Round 2 that were
not part of Round 1 included efforts to minimize multiple
drug prescriptions (polypharmacy), and use of polypills to
improve medication adherence, and integration of mental
health workers alongside CVD care teams. In addition, sev-
eral policy-level strategies were recommended such as mass
media campaigns to improve awareness around CVD and
risk factors; cross-subsidies for medicines, fruits, and veg-
etables; increasing tobacco taxation; strengthening primary
care centers; cardiovascular health education in school chil-
dren; educating policymakers about the value of population
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Fig.3 Strategy groups represented on a graph based on high and low rankings for feasibility and priority. *Mean scores for relative advantage

are represented by the size of the bubble, i.e., high, medium, low

level CVD prevention strategies; mass targeted screening
programs for CVD, and involvement of health professional
in policymaking.

Expert Panel Results

A total of 32 panelists participated in the face-to-face virtual
consensus meeting. Of these panelists, 14 were specialist
clinicians, 6 primary care providers, 5 non-physician health
workers, 4 health services researchers or program imple-
menters, 3 health administrators or policy makers. During
this meeting, the top 3—4 ranked strategies from each of the
strategy groups were discussed within the overall group and
condensed into a final shortlist of a multicomponent strat-
egy with 100% agreement achieved for various components.
The multicomponent strategy comprised of: (1) clinical
decision supported electronic health records to standardize
CVD care across diverse care settings, (2) cardiovascular
care coordinator facilitated care for patients with CVD, (3)
patient education materials containing reinforcement tool
(patient diary) to support lifestyle modification and visual
assessment tool for medication adherence (VITA), (4) text-
message based reminders for the next clinic appointment or
laboratory testing and for self-care, and (5) audit and feed-
back reports for providers. A prospective randomized trial
will evaluate how contextual clinic- and patient-level factors

influence the real-world implementation feasibility and clini-
cal effectiveness of such a multicomponent strategy across a
mix of public and private healthcare facilities in India.

Discussion

We conducted this modified Delphi consensus study involv-
ing expert clinicians, researchers, implementers, and policy
makers, to collaboratively design the intervention strategy
for CVD care in Indian context. This unique two-round
Delphi process, followed by an expert consensus meeting
improves the clinical and socio-political relevance of the
intervention strategy by integrating diverse stakeholder’s
perspectives. Given the paucity of implementation research
in LMICs, research to establish priority and feasible inter-
ventions for CVD care using expert consensus process may
lead to better adoption, acceptability, and maintenance. This
Delphi study showed that multicomponent, provider train-
ing, and patient support strategies were rated most favorably
by experts than group problem solving strategies in terms
of priority and feasibility. In general, the mean scores for
all strategy groups were internally consistent i.e., all strate-
gies were rated relatively poorly for technical complexity
and capital intensity and relatively well for priority, which
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Table 2 Number of mentions of novel implementation strategies to prevent or control CVD in India

No Strategies Number Percent
1 Trained NPHW (nurse, pharmacist) for chronic care of CVD in primary care setting 22 15.5
2 Patient and Caregiver education/counselling using printed materials/booklet 17 12.0
3 Mobile app for medication reminders and alters when medications are missed/non-compliance 14 9.9
4 Systems in place to track, monitor, and maintain regular follow-up care 13 9.2
5 Physician education 9 6.3
6 Lifestyle modification prompted by trained NPHW 7 4.9
7 SMS, Mails, or other electronic alerts for medication adherence 7 49
8 Utilizing multimedia channels, posters in clinics/hospitals 7 4.9
9 Patient education videos 5 35
10 Telephone follow-ups with patients 5 35
11 EHR-DSS focused on secondary prevention of CVD 4 2.8
12 Pharmacotherapy for CVD (minimize over prescription/polypharmacy) 4 2.8
13 Yoga-based interventions 4 2.8
14 Peer support groups 3 2.1
15 Strengthening primary care for CVD management 3 2.1
16 Audit and feedback systems for providers and hospitals 2 1.4
17 Goal setting and monthly review of clinical team performance 2 1.4
18 Heart health policy involving doctors 2 1.4
19 Tobacco taxation 2 1.4
20 Admission and discharge checklists to manage acute CVD patients 1 0.7
21 CVD risk and disease symptoms awareness camps 1 0.7
22 CVD risk factor screening programs 1 0.7
23 Establishing lifestyle counselling centers in the community 1 0.7
24 Patient centered care (involving patients and caregivers in decision making) 1 0.7
25 Patient group meetings facilitated by community health workers 1 0.7
26 Polypill for secondary prevention of CVD 1 0.7
27 Community engagement programs to prevent sudden cardiac death 1 0.7
28 Provision of medicines, healthy fruits, and vegetables at subsidized price 1 0.7
29 Provision of telehealth in remote areas for secondary prevention of CVD using hub and spoke model 1 0.7

NPHW Non-physician health worker, CVD Cardiovascular disease; EHR-DSS Electronic health records decision support software

reinforces the urgent need for new, simpler strategies that
require fewer resources and have lower technical complexity.

ICT for health strategies were rated the least favorably.
Among ICT for health measures, strategies such as tel-
emedicine and mobile apps were rated poorly on technical
complexity and capital intensity, while strategies involving
text messages, phone-support, and electronic health records
were rated slightly better. Lower priority and feasibility rat-
ings of ICT for health measures may indicate perceived bar-
riers among providers due to cost and technical expertise
required for the set-up, implementation, and sustainment.
Training strategies involving yoga and aerobic exercise were
rated poorly on technical complexity. This may be partially
explained by the low availability of trained/skilled workforce
to deliver these strategies and lower awareness or knowledge
about training programs and their direct benefits for sec-
ondary prevention of CVD. Therefore, more studies on the
feasibility and effectiveness of training strategies are needed
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in low resource settings. The group problem solving strategy
of goal setting and the adaptation of the Stanford Chronic
Disease Self-Management Program (Iyngkaran et al., 2016;
Liddy et al., 2016) was rated well for priority (1.80), but
poorly on technical complexity (3.10) and capital intensity
(3.10). This discordance likely indicates a higher perceived
value for such strategy, but uncertainty around its implemen-
tation. Low priming of experts regarding the adaptations
of internationally successful chronic disease management
programs could have influenced these results.

Prior research from LMICs have shown positive impact
of patient support strategies involving non-physician health
workers on improving adherence to medications and hyper-
tension treatment and control rates (Anand et al., 2019; Lee
et al., 2016). In this study, multicomponent strategies tar-
geting multiple levels scored well on priority and relative
advantage from the provider’s perspective, which indicates
that combining multiple modes of care delivery strategies
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is perceived more valuable than a single mode. Remark-
ably, these strategies also all scored relatively well for capi-
tal intensity and feasibility criteria (2.64). However, Rowe
et al.,’s 2019 review indicates that even a single strategy
could be as effective as multicomponent strategies (Rowe
et al., 2018), which demands further exploration of indi-
vidual components more granularly, as well as from the
perspectives of those who receive care such as patients and
caregivers.

The cardiovascular polypill for CVD prevention was one
of the “new” strategies identified in Round 2. Despite the
demonstrated benefits of a polypill-based strategy (Roshan-
del et al., 2019; Yusuf et al., 2021), it has been found to
be less popular among clinicians due to challenges in dose
adjustment (Roy et al., 2017; Webster et al., 2020). We also
observed some overlap between the strategies recommended
in Round 2 with those already listed in Round 1, implying
that the respondent’s answers may have been influenced by
the prior exposure to the extensive list of strategies provided
in Round 1.

Strengths and Limitations of the Study

This study has several strengths. First, to the best of our
knowledge, this study may be the first of its kind from India
that attempts to identify and prioritize strategies to prevent
and control CVD. Second, the modified Delphi study was
part of a multistep formative research that included a scop-
ing review and qualitative interviews with diverse stake-
holders based on an established implementation research
framework, followed by an expert consensus meeting.
Third, a wide range of evidence-based interventions and
implementation strategies were considered, ranging from
patient counselling, lifestyle changes, and training of pro-
viders to the use of mobile apps for improving implementa-
tion of evidence-based interventions to improve outcomes
in patients with CVD. Fourth, the Delphi survey involved
expert cardiovascular clinicians and researchers from diverse
geographic locations in India with a mean practice experi-
ence of 20 years, which represents a critical group delivering
CVD care in India. Fifth, use of the modified Delphi tech-
nique offered several advantages, preserving the anonymity
of experts and allowing unrestricted expression of opinions,
and thus helping to reduce the influence of dominant per-
sonalities and the effect of expert status on results. Lastly,
Round 2 allowed coverage of full range of quality improve-
ment strategies, rather than restricting to the initial list of
25 strategies proposed initially. However, the long list (over
140 responses, categorized into 29 themes) of strategies that
emerged offers insight into the complexity of real-world
implementation as an endeavor in CVD quality improve-
ment research.

The study has limitations. First, by design, our findings
are influenced by expert views of clinicians, researchers,
administrators, program implementers, and policy makers
who were predominately male, located in urban private
health centers, which might limit the generalizability of the
results to other care providers in rural settings. The low het-
erogeneity among respondents may be due at least in part to
purposive sampling, and future research can consider a more
diverse group of providers, as well as end users through
meaningful involvement of patients, and caregivers. Second,
the pooled nature of strategies might have made it difficult
to assess which specific components were being evaluated.
However, the presentation of these strategies was based on
previous research that grouped strategies for improving qual-
ity of care (Rowe et al., 2018; Singh et al., 2021), which was
necessary to ensure consistency throughout this modified
Delphi study. Third, although several policy-level strategies
were suggested in Round 2 of the survey, these were outside
the immediate scope of this study, but remains an area for
future research. Lastly, the generalizability and adaptability
of each strategy selected in this study must be reviewed and
examined before application to account for differences in
practice settings and local health system contexts.

Implications of Study Findings

To reduce the growing public health impact of CVD, focused
efforts are urgently required to address the knowledge gaps
in priority and feasible interventions that will drive inno-
vation in implementation science. As part of this goal, we
leveraged the knowledge of experts to identify prioritized
set of evidence-based interventions, which will be further
evaluated for its real-world effectiveness and feasibility in
a prospective randomized trial in India. The effectiveness
of several interventions to control CVD including lifestyle
modification and treatment such as aspirin, statin and blood
pressure lowering drugs is undisputed. However, some vari-
ation in effectiveness across countries is likely, because of
supply-side differences in reach, available trained health
workforce and intrinsic health system factors (e.g., provider
incentives, social health protection schemes) or because of
demand-side differences in patient volume, adherence, and
maintenance. This study addresses important gaps regard-
ing supply-side aspects by collecting stakeholders’ views
through a modified Delphi consensus process to prioritize
a set of proven strategies for CVD care in LMIC context.
Indeed, implementation studies of multicomponent strat-
egies hold much promise to optimize limited healthcare
resource available and to lower supply-side costs, but data
are extremely scarce, particularly from LMICs. Further, a
better understanding of existing infrastructure, resources,
and health workforce competencies, can help shape how
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multicomponent CVD care models will be delivered, by
whom, and where. Also, each country’s health care financ-
ing varies considerably, and policy makers would want to
know what up-front, fixed, and variable resource investments
(economics costs) are required with the implementation of
quality improvement strategies; what return on investment
is possible and over what time horizon. These are all impor-
tant considerations and future research should address these
knowledge gaps to inform integration of prioritized set of
CVD care strategies into routine healthcare systems.

Recommendations

In this study, we identified several strategies for which the
data about clinical effectiveness, and feasibility were most
convergent. Further, interventions that were, on aggregate,
considered effective, important, and feasible were given
highest priority by the experts. We recommend pursuing
the following supply- and demand-side interventions (in
no specific order): trained non-physician health worker led
CVD care to achieve multiple risk factor control among peo-
ple at high risk of CVD, physician training on motivational
interviewing technique and patient education on the entire
continuum of CVD prevention and care through trained non-
clinical staff (community health workers, pharmacist, nurse).
Lifestyle modification to manage CVD are also highly
effective but implementing them is challenging, which may
reflect our limited understanding of the processes, personnel,
financing, and infrastructure needed to deliver and sustain
lifestyle modification strategies in various LMIC contexts.
Yet lifestyle interventions may offer the greatest long-term
possibility to prevent and control CVD and warrant further
investigation regarding best practices to prompt/sustain life-
style modification.

Conclusions

Given the disproportionately high burden of CVD in LMICs
and limited health care resources, prioritizing effective, low-
cost, and feasible quality improvement strategies for CVD
care is crucial. Experts who participated in this Delphi study
ranked a multicomponent strategy (consisting of decision
supported electronic health records, non-physician health
worker facilitated care, patient education tools, text mes-
sages for healthy lifestyle and audit and feedback reports
for providers) as the best considering priority, relative
advantage, and feasibility for CVD care in India. This mul-
ticomponent strategy will be evaluated for the real-world
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feasibility and effectiveness in a prospective randomized
trial in India.
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