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ABSTRACT
Background: Cardiovascular disease (CVD) is highly prevalent in India, and little is
known about the perception of patients and providers about a package of collaborative
quality improvement (C-QIP) strategies consisting of provider-focused electronic
health records-decision support system (EHR-DSS), non-physician health workers
(NPHW), and patient-facing text messages to enhance the CVD care.
Objective: To explore the barriers and enablers of the C-QIP strategy from the
perspective of providers, health administrators, patients, and care givers in India.
Methods: We conducted a qualitative study using the consolidated framework for
implementation research (CFIR) to understand the challenges and facilitators of
implementing C-QIP strategy to enhance CVD care in the Indian context. A diverse
sample of 38 physicians, 14 non-physician health workers (nurses, pharmacists),
4 health administrators, and 16 patients and their caregivers participated in semistructured interviews. All interviews were audio-recorded, transcribed, translated,
anonymised, and coded using MAXQDA software. We used the framework method
and CFIR domains to analyze the qualitative data.
Results: Barriers perceived from providers’ and health administrators’ perspectives in
providing quality CVD care were high patient volume, physician burnout, lack of robust
communication or referral system, paucity of electronic health records, lack of patient
counsellors, polypharmacy, poor patient adherence to medications, and lack of financial
incentives. Low health literacy, high cost of treatment, misinformation bias, and difficulty in
maintaining lifestyle changes were barriers from patients’ perspectives. The CFIR identified
key enablers for the implementation of C-QIP such as standardized treatment protocol,
reduced medication errors, improved physician-patient relationships, and enhanced
patient self-care through trained and supported NPHW. Barriers included: heterogenous
healthcare settings, diverse patient groups and comorbidities, associated costs of care
and interoperability, confidentiality, and data privacy issues around the use of EHR-DSS.
Conclusion: Strategies to enhance CVD care must be low-cost, culturally acceptable,
and integrated into existing care pathways.
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INTRODUCTION
Cardiovascular disease (CVD) is highly prevalent in India, with more than 70 million people
affected in India, and 523 million globally [1–3]. CVD poses challenges for patients in both
home and clinical settings to prevent disease-related morbidity and mortality. People with
CVD must navigate modified lifestyle habits and a different way of seeking medical care. How
people face these self-care challenges are varied, and important gender, socio-economic class
and caste differences exist, which manifest in how people manage CVD. These differences
also exist in terms of how people access and adhere to prescribed therapy, which further
exacerbates inequities in health outcomes [4–6]. Tackling quality of health care is as critical as
addressing barriers to access care for people with CVD. A 2018 systematic analysis of deaths
in 137 countries found that poor quality of health care led to a larger burden of mortality than
low access to care [7]. Furthermore, the National Academy of Medicine 2018 report on Global
Quality Chasm underscored the urgency for comprehensive efforts to close health care quality
gaps globally [8].
Quality improvement (QI) strategies involving clinical decision support, audit and feedback
reports, and team-based care have been successful in well-resourced settings for improving
care [9]. However, little is known about trust, acceptability, and feasibility of such QI strategies
for CVD care among patients and providers in India. Team-based care involving specialists and
community health workers to empower, encourage, and facilitate care processes for patients
with acute coronary syndrome (ACS) has shown improvements in medication adherence
and systolic blood pressure [10]. Prior studies using these QI strategies have also shown
improvements in cardiovascular risk factor control, prescription of evidence-based medications,
and quality of life among patients with ACS or stroke and among those at high CVD risk [11–13].
The current study builds on this existing evidence of success and leverages pilot work on tasksharing and technology interventions to further inform the development of the multifaceted
collaborative quality improvement (C-QIP) strategy (combining task-sharing and technology)
for chronic care of CVD in India.
In the Indian context, several factors influence the CVD care gaps such as economic burden on
patient and caregivers, low health literacy, and lack of health system infrastructure [14–15]. To
improve uptake of proven strategies for CVD care, skilled non-physicians’ health workers (NPHW)
and technology (such as electronic health records-decision support system [EHR-DSS], textmessages) offer an achievable and potentially low-cost care delivery model. Involvement of
trained and supervised NPHW can support patient self-management, and follow-up, navigation
of clinical services, and treatment coordination. EHR-DSS offers a centralized patient record
system (stores patient medical history, lab tests, prescriptions, and self-care details) and may
enhance timely treatment modification by the physician’s considering patient’s self-care habits
(adherence to prescribed therapy, tobacco and alcohol use, diet, exercise, and psychosocial
factors). Text-messages on healthy lifestyles can further improve self-care behaviors and
serve as reminders for the next clinic visit and laboratory test to maintain continuity of care.
Ethnographic and qualitative research have demonstrated how quality worsens over time in
care for people with chronic conditions [16–17]. This study aimed to describe the challenges
and opportunities around chronic care for CVD from the perspectives of providers and patients.
Further, using consolidated framework for implementation research (CFIR) [18], we explored
the perceived barriers and enablers to the implementation of a C-QIP strategy in India.

METHODS
DESIGN
This qualitative study was designed to inform development and implementation of the C-QIP
strategy (consisting of EHR-DSS, NPHW, and text messages) to ensure that it addressed the
myriad factors that can facilitate, as well as impede, collaborative care programs in India for
patients with CVD. A prospective feasibility randomized controlled trial (RCT) will assess the
effectiveness and acceptability of C-QIP strategy involving 400 patients with CVD attending four
diverse public and private hospitals in India [19]. Since our goal was to standardize outpatient
care delivery models for patients with CVD, we drew insights through semi-structured interviews
with care providers, health administrators, patients, and caregivers in India. We drew upon key
informants’ experiences from several clinics from different parts of India and focused on what

Singh et al.
Global Heart
DOI: 10.5334/gh.1161

2

worked and what did not within and around the QI strategies for CVD care. Further, we used
qualitative interviews to capture how people perceived CVD management using QI strategy
(such as use of EHR-DSS, NPHW, and patient-facing text messages to encourage healthy
lifestyles), in their everyday lives from various perspectives, including at the provider, health
administrators, patient, and caregiver levels. The data collected can inform implementation of
the C-QIP strategy to address clinical quality, including related to patient-reported experiential
measures – like feeling included or heard, being included and respected, and being recognized
as a central or peripheral feature of the collaborative care – which may facilitate or impede
success. The study was approved by the Institutional Ethics Committee of the Public Health
Foundation of India. Before conducting the interview, informed consent was obtained from the
participants, and interview data were deidentified to ensure confidentiality.
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SETTING AND PARTICIPANTS
This study was conducted among three different groups of stakeholders: 1) health care
providers, 2) health administrators, 3) patients, and their caregivers. Health care providers
constituted physicians, cardiologists, nurses, community health workers, and pharmacists
engaged in providing care for patients with CVD. We used a purposive sampling frame to
select an initial sample of participants who had diverse roles and experiences in the care
of patients with CVD ranging from cardiologists and physicians to cardiac care unit nurses,
pharmacists, community health workers to health administrators and policy makers. We
then used a snowballing sampling technique based on the in-depth interviews to recruit
additional participants with increasing variability until we achieved theoretical saturation,
the point at which no novel concepts seemed to emerge. The four hospitals selected for the
C-QIP trial are large [19], tertiary care teaching hospitals with a mix of two government (All
India Institute of Medical Sciences, and GB Pant Hospital, New Delhi, India) and two private
hospitals (Sir Gangaram Hospital, New Delhi and SDM Hospital, Karnataka, India). The health
care administrators, patients, and caregivers were interviewed from these four hospitals in
Delhi and Karnataka. Figure 1 depicts the location of four hospital sites for the Feasibility RCT,
and other key informants interviewed in this study.
Figure 1 Location of
participating sites and other
key informants interviewed in
the C-QIP study.
* Patients, caregivers, and
health administrators all
were interviewed from the 4
feasibility trial sites.
** Physicians, cardiologists,
and non-physician health
workers (nurse, community
health workers and
pharmacists) were interviewed
from both feasibility trial sites
and other diverse clinical
settings in India.

DATA COLLECTION
We conducted semi-structured interviews in person and over the phone between September
2019 and February 2020 using an interview guide specifically developed for each participant
group: healthcare provider, health administrator, patient, and caregiver (see supplement for
the interview topic guide). The interview guide broadly focused on three different aspects of
collaborative CVD care using CFIR constructs to elicit information on barriers and enablers of
the C-QIP strategy in the Indian care setting. First, interview questions were asked about what
challenges are faced by providers, administrators, patients, and their caregivers to manage CVD
in India. Second, the interview questions delved into understanding how common CVDs are
across age, gender, and socio-economic groups, as well as co-morbidities, patients’ needs and
understanding of CVD and related self-care, and how providers motivate patients’ self-care.
Third, interview questions focused on eliciting views of multiple health system stakeholders
on the C-QIP strategy, perceived enablers, and barriers to its implementation in diverse clinical
practices (public, and private), and broader relevance of QI strategies for CVD care in Indian
context. Interview questions also probed the relative advantage, self-efficacy, and systemslevel challenges or the cultural issues that might affect the implementation of the C-QIP
strategy in India.
Three members of the study team (KS, VSB, and RD) conducted the in-depth interviews. In-depth
interviews used open ended questions, and probes were used to elucidate emerging themes.
All interviews with healthcare providers and health administrators were conducted in English,
whereas patient and caregivers’ interviews were conducted in dyads and in the local languages
(Hindi and Kannada) by a team member fluent in these languages. Interviews ranged from 30
minutes to more than one hour in length. Interviews were audiotaped, transcribed verbatim,
and checked for their accuracy by study team members.

ANALYSIS
An iterative approach was used for data analysis based on the framework method for qualitative
research [20]. The first author developed a codebook based on the interview guide, which was
revised iteratively to include inductive codes. The transcripts were coded by two authors (KS,
and VSB) to incorporate inductive codes and the initial codebook. To reach consensus on where
discrepancies in coding the theme came up, we consulted senior authors (EM, DP, and MH).
Once coding was complete, we then systematically evaluated the codes to see among whom
and how they emerged; we used this analysis to develop a theoretical framework to describe
key themes around barriers and enablers for implementing the C-QIP strategy in India. Further,
interview data were analyzed from the lens of Consolidated Framework for Implementation
Research (CFIR) to guide effective implementation of the C-QIP strategy [21–22]. Identified
barriers and enablers were categorized according to the five CFIR domains and to organize
CFIR constructs: intervention characteristics, characteristics of individuals, inner setting,
outer setting, and process of implementation [23]. Intervention characteristics assessed key
intervention attributes (e.g., relative advantage, adaptability, complexity, cost) known to
influence implementation success. Inner setting assessed structural characteristics, networks
and communication, readiness for implementation, whereas outer setting assessed the external
policies that are known to influence implementation of new intervention. Characteristics of
individuals involved assessed the knowledge, and belief of the implementation actors about
the intervention. Lastly, process domain of CFIR assessed the engagement of stakeholders, and
planning and evaluation of the C-QIP strategy to inform implementation. We used MAXQDA
software for analysis and adhered to Consolidated criteria for Reporting Qualitative Research
standards [24].

RESULTS
Among the three stakeholder groups (N = 72 participants), we interviewed 38 physicians (mean
age: 56 ± 7.8 years, 88% men), 14 non-physician health workers (38 ± 4.2 years, 38% men),
4 health administrators or policy maker, 100% men with mean age: 54.4 ± 5.2 years, and 16
patients (52.4 ± 6.4 years, and 62% men) and their caregivers (32.4 ± 9.5 years, and 52% men).
Two physicians and a patient refused to participate in the interview due to personal reasons.
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Physician- and hospital-level characteristics are summarized in Table 1. On average, physicians
had >10 years of experience practicing cardiology, provided care for 550 patients per month,
spending 15 minutes with patients at their initial visit, and 5–10 minutes in follow-up visits.
PHYSICIAN’S CHARACTERISTICS

TOTAL (N = 38)

Age (in years, mean ± SD)

55.9 ± 7.8

Men, n (%)

32 (87.5)

Highest academic qualification
DM – Cardiology, n (%)

30 (78.9)

Number of years practicing cardiology
5 – 10 years, n (%)

3 (0.8)

10 – 20 years, n (%)

11 (30.0)

>20 years, n (%)

25 (65.7)

CVD management guidelines followed
ACC/AHA and ESC, n (%)

25 (65.7)

ACC/AHA, and ESC with Indian guidelines, n (%)

14 (36.8)

Others (subjective to patient case), n (%)

3 (0.8)

Patient consultations per month
Median (IQR)

550 (420–700)

Time spent at initial visit (in minutes)
Median (IQR)

15 (10–20)

Time spent at follow up visit (in minutes)
Median (IQR)

10 (5–16)

Consultation fee, Indian Rupees
Median (IQR)

325 (250–700)

HEALTH FACILITY LEVEL FACTORS

TOTAL (N = 32)

Type of clinical setting
Individual Practice, n (%)

2 (6.25)

Group practice – Private, n (%)

3 (9.3)

Hospital – Government, n (%)

9 (28.1)

Hospital charity, n (%)

8 (21.8)

Hospital – Private for profit, n (%)

10 (31.2)

Reminders for clinic appointments, yes, n (%)

11 (34.3)

Types of reminders sent to patients
Text message, n (%)

10 (31.2)

Phone, n (%)

1 (3.1)

Availability of patient record maintenance facility, yes, n (%)

27 (84.3)

Patient electronic database system, yes, n (%)

16 (50)

Availability of physician performance feedback system, yes, n (%)

15 (46.8)

Use of CVD management strategies
Patient education materials (booklets, poster), n (%)

4 (12.5)

Individual CVD counselling, n (%)

10 (31.2)

Group education + individual counselling, n (%)

18 (56.2)

CURRENT PRACTICES AND CHALLENGES TO CVD CARE IN INDIA
Table 2 summarizes salient barriers to chronic care of CVD from the provider’s and patient’s
perspectives. Most physicians expressed high patient volume, time-constraints, and low health
education among patients to be greatest challenges for providing quality CVD care. Physicians
found insufficient time to provide care in the first place. One cardiologist explained, ‘Volume
is too high that we are not able to spend time with each patient in a proper way.’ Further,
there are too few specialists and too many patients that need specialty care. One out of every
three providers identified ‘physician burnout’ to reflect, what they called, a ‘cultural syndrome’,
described by one provider as when clinicians ‘are no longer interested to be actively involved in
patient management’ because ‘the load is so much, every person has overloaded system, so in
an overloaded system a single doctor cannot treat so many cases.’ He went on to explain, ‘most
of the time is going in treating the patient and not in healing. Healing requires both preventive
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Table 1 Key informant’s
(physicians) and hospital-level
characteristics.
ACC = American College of
Cardiology, AHA = American
Heart Association,
ESC = European Society of
Cardiology, IQR = Inter quartile
range, DM = Doctorate in
Medicine, Cardiology,
SD = standard deviation,
IQR = interquartile range,
CVD = cardiovascular disease.

CATEGORY

SPECIFIC BARRIER

ILLUSTRATIVE QUOTES

patient

Low health literacy

‘I don’t know about (CVD) symptoms. Earlier I had an accident
(when asked about the cause of CVD).’ (Patient-02)

Socio-economic status
(Poverty)

‘If they don’t have money to eat well the question about avoiding
disease, (CVD) you know…so there is where the problem starts…
mainly in lower economic status.’ (caregiver-02)

Cost of care
(affordability)

‘There is one medicine Vymada (medicine to treat heart failure),
that one strip is around 1075 Rs. He has to take 60 tablets in a
month. So, it’s around 4000 Rs for us. We sell milk, we sell crop
then only we can get it. We are farmers.’ (Caregiver-04)

Long queues

‘Here the line (for patient registration) starts midnight 2 am. So,
I stand in line. Then they said they will make a card in morning
11 am. Cardiologist doctor comes here at 2pm. So, we got the
number and showed to doctor.’ (Patient-04)

Difficulties in maintaining
self-care habits: miscon
ceptions around diet,
exercise, tobacco,
alcohol use

‘The biggest misconception they have is they need to exercise only
in the morning. And no benefit after that.’ (Physician-07)

Competing obligations
and lack of family
support

‘With the fragmentation of the family, the family is getting nuclear,
there are not many people to take care of elderly.’ (Caregiver 12)

Time constraints and
high patient volume

‘Sometimes we feel that one patient needs more time than the
other, but we are always in the rush, finishing the rounds, coming
here for the OPD, doing some ECHO, then the CATH lab, then again
rounds, so I feel it is the shortage of time (Greatest barrier to
chronic care of CVD). (Cardiologist-26)

Mis-information
epidemic

‘Many of the highly literate people who are computer savvy, they
are (What I call them is misinformed) of this misinformation
because of this misinformation going on in various social media so
that misinformation epidemic must be controlled so sometimes
that takes lots of time.’ (Physician-09)

Lack of focus on
prevention

‘We know what is killing us, we are not prepared to stop it because
the smoking industry is more powerful than the few doctors who
are concerned about it.’ (Cardiologist-04)

Polypharmacy and
poor adherence to
medications

‘When you have 20 drugs, they must make sure that he
understands which drugs are essential. So, it is a challenge.’
(Physician-09)

Mixed recommenda
tions from other health
practitioners

“They (patients) have to follow one (doctor) and then follow the
other one and sometimes there may be overlap of therapies which
may not be properly addressed. (doctor).’ (Physician-12)

Inadequate uptake
of evidence-based
guidelines

‘Lack of repeated upgradation of knowledge among the physicians.
Many of the physicians are not keeping themselves updated with
the knowledge. That is a very big problem.’ (Physician-09)

Beliefs about traditional
medicine practices

‘Some patients are having their own ideas about getting treatment
from some alternative sources of medicine, so they don’t listen to
us, and they take what they want.’ (Physician-14)

Shortage of trained
manpower

‘I think number one challenge is the (limited) availability of the
(trained) manpower, so they need to have qualified people available
in the hospital around the clock.’ (Health administrator-01)

provider

health
system
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‘We don’t have a dedicated heart failure staff – heart failure nurse,
heart failure dietician.’ (Cardiologist-24)
Lack of counsellor
or patient care
coordinator

‘The things which are missing are you know there is a concept
something called as a counsellor which is not there too much in
Indian health infrastructure.’ (Physician-02)

Lack of robust
communication
systems

‘Firstly, I think there is lot of misguidances to the patient, as to
how, when and where they should approach which specialty. That
is the thing that is not fixed in our country.’ (Physician-09)

Poor referral linkages

‘Unless the patient is very sick and they (private clinics) want to get rid
of the patient or if the patient in due course become sick they refer
otherwise they keep the patient and after that once the patient spends
60-70 thousand rupees they send the patient for government scheme,
there we are supposed to treat the patient, do angioplasty, everything
it is very difficult for us so we can’t tell it openly because if you tell it
openly that doctor is not going to refer to you at all.’ (Cardiologist-26)

Lack of monitoring
systems to follow-up
patients

‘If there is a lot to follow-up we don’t remember also because
nothing is computerized.’ (Cardiologist-02)

Table 2 Most salient barriers to
cardiovascular disease care in
Indian context.

as well as therapeutic (efforts).’ This idea of remedial approaches was common, as many
recognized that there is a lack of focus on prevention efforts such as tobacco cessation. This
was recognized as an attitude problem of physicians: ‘The attitude needs to be changed. We
wait for the disease to develop and all the efforts of all the corporate hospitals and everybody
is just for the disease to occur so that now they can be rectified. There is nobody interested in
preventing the disease.’ Lack of robust communication and referral systems, including paucity
of electronic health records, emerged as barriers to quality CVD care as described by a health
administrator: ‘I think there is lot of misguidances to the patient, as to how, when and where
they should approach which specialty.’ Another physician added ‘There is no mechanism where
we monitor the follow-up of the patient’, emphasizing a gap in care coordination.
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Further, most physicians recognized that poor patient adherence to medications, polypharmacy
and mixed recommendations from other traditional health practitioners influenced chronic
care of CVD. For example, a physician stated:
‘The secondary prevention (of CVD) in whom we advise to continue medicines
lifelong, but good number of them (patients) tend to stop their medicines three to
six months from the time of the index event thinking that they are normal, especially
(those patients) on the governmental schemes get procedures done, tend not to
continue medicines.’
Affordability of CVD treatment emerged as a greatest challenge from patients’ perspectives.
Particularly for those belonging to the lower income groups, including among individuals with
low educational attainment, high cost of treatment and low knowledge/awareness about
disease were major barriers. On the other hand, people who are highly educated were thought
to be susceptible to unreliable information from online sources according to physicians. The
care providers expressed concern that the misinformation epidemic circulating on WhatsApp
and other social media platforms mislead patients with chronic conditions. For example, one
physician stated: ‘There is lot of misinformation campaign goes on WhatsApp … Because of
that, lot of mistrust has arisen in patients, and they (patient) just keep on changing doctors,
so that misinformation epidemic has to be controlled…that takes lot of time.’ Difficulties in
maintaining lifestyle changes, and misconceptions around dietary and exercise habits also
emerged as barriers from patient perspectives.

BARRIERS AND ENABLERS OF IMPLEMENTING C-QIP STRATEGY
Figure 2 illustrates perceived benefits and concerns around implementing the C-QIP strategy.
Further, we mapped the barriers and enablers of implementing the C-QIP strategy using CFIR
Figure 2 Perceived benefits
and concerns related to the
C-QIP strategy in India.

7

8

domains to inform an implementation research logic model depicting the determinants,
implementation strategies, hypothesized mechanisms and desired outcomes (Figure 3).
The key determinants that influenced the implementation strategies to be evaluated in a
prospective feasibility RCT were synthesized using the five domains postulated by CFIR and is
discussed further in the following.
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INTERVENTION CHARACTERISTICS

Figure 3 Implementation
research logic model for C-QIP
strategy.

The C-QIP strategy combines clinical decision supported electronic health records, task-sharing
via trained NPHW, and patient-facing text messages with healthy lifestyle advice to improve
CVD care quality. Physicians thought that implementing the C-QIP strategy would standardize
treatment protocols and reduce medication errors as they will receive alerts or clinical decision
support prompts for timely treatment modification. This was best summarized by a cardiologist,
‘So, given the busy clinic we (physician) miss out on certain essential prescription drugs which
need to be there for heart failure patients for example. This DSS prompt can be an alert for the
physician if something is missed in the prescription.’
EHR-DSS may offer additional value as it will endorse prescription of generic drugs, which can
reduce out-of-pocket medical expense, and electronically stored patient data can be used for
research purpose (e.g., big data analytics) to inform clinical decision making. Further, physicians
supported the use of NPHWs to facilitate care for patients and assist in collecting/recording
patient data into the EHR, thus allowing more consultation time with patients as described
by a physician health administrator, ‘it (C-QIP) is worthwhile, it is a beautiful activity. I strongly
recommend that. 90% of your problems and recurrence will be stopped if you are able to modify
the lifestyle, motivate them (patients) to modify their lifestyle.’
The disconnect between EHR-DSS developers and end users (i.e., health care providers) emerged
as a major deterrent to the use of EHR-DSS by the providers. One physician stated: ‘Majority of
them [EHR-DSS] are designed by non-medicals and they are designed in the IT lead offices
who have really not visited the doctors. Their [software developers] advisors are not the realtime doctors, and they have not sat through in the clinic.’ Further, few physicians had concerns
about the fidelity of physicians’ use of the EHR-DSS given the varied CVD manifestations, and
prognostic factors. Assistance from NPHWs for patient intake and entry into EHR was deemed
critical for the success of C-QIP strategy as stated by a physician: ‘Although some hospitals
have introduced all this [EHR-DSS] in the outstation, I believe these physicians just do not use
the computer, because to just enter all this data, it takes so much time, I am not going to do it.’
Text message-based reminders were thought to be useful and acceptable to both providers
and patients as it may increase patients’ retention in care through follow-up visits as well as

+ indicates enablers; - barriers;
+/- mixed views (may act as
enablers or barriers).

improve adherence to prescribed therapy. This was best supported by a nurse: ‘[E]ven a person
in village today has a mobile, he [patient] has a WhatsApp, who is capable of reading anything
in it.’ And, a patient described that, ‘If I get morning message that you will have to take care of
your health, I will feel very good.’ To improve the usability and acceptability of text messages,
key informants suggested to make it available in the local language.

INNER SETTING
All four study sites selected for the feasibility trial lack an EHR-DSS system at baseline, use
NPHWs in a minimal capacity, and do not use text messages to support patients’ self-care and
management. Physicians had concerns about obtaining legal permission, patient confidentiality,
and data privacy issue with the introduction of EHR-DSS as described by a cardiologist: ‘it is very
difficult to manage and convince the “so called” CEO (health administrators) of this system
with several stakeholders that is the biggest challenge (to) implementing it.’
However, most key informants described that the hospital leadership strongly supports clinic
change efforts to improve quality and will provide necessary support in terms of financial
resources, training, staffing, equipment, and materials to cater to patients’ needs and improve
quality of care.

OUTER SETTING
Almost all providers and administrators believed the C-QIP strategy should address patient
barriers (e.g., low health literacy, cost of care, and poor adherence to pharmacotherapy) and
provide patient choices about various services in response to patient needs as a part of the
C-QIP strategy. Stakeholders emphasized that to increase the acceptance of NPHW facilitated
care, a cultural shift and sensitization along with policy-level changes related to NPHW scope of
practice regulations are needed. Physicians reported understanding the needs of their patients.
as expressed by a private clinic physician: ‘typically, even today patients and relatives do expect
the medical doctors to do this job (counselling) for them.’ Another private practitioner reflecting
on known barriers to patient care stated, ‘There could be certain barriers because the patient
and his family may not like it (NPHW delivered care). But maybe, we can make it change (by
cultural shift) and that should be the way.’ If the C-QIP strategy is found to be effective, it can
complement the existing infrastructure and activities emanating from the national program for
prevention and management of CVD in India.

CHARACTERISTICS OF INDIVIDUALS
Providers had mixed views about the EHR-DSS adoption and effectiveness but strongly believed in
the involvement of NPHWs to provide patient counselling/education and text messages for chronic
care of CVD. A few senior consultants also opposed the use of EHR-DSS as quoted by a cardiologist,
‘Decision support systems are something for people who don’t have their own algorithms in their
own mind. For most of the people who have grey hair, they will actually reject them.’
Technology-averse attitudes of some physicians, slow typing speed, and less familiarity with
computer interface were quoted as barriers to the wider acceptability and adoption of EHRDSS as concerned by a physician: ‘They (physicians) would be so resistant to use computers
[EHR-DSS] because it takes time for learning.’ Health administrators expressed that dedicated
human resources (i.e., NPHWs) and information technology and administrative support would
be necessary to effectively implement the C-QIP strategy.

PROCESS OF IMPLEMENTATION
This formative, qualitative study is part of a multi-step exploration and preparation process that
included a scoping review, multi-stakeholder interviews, and an expert consultation meeting
to inform the development and implementation of the C-QIP strategy. The C-QIP strategy was
perceived as a complex intervention because it involves multi-level implementation strategies,
implementation actors, and integration of different disciplines. The complexity of the intervention
drives the need for a clear plan to engage all implementation actors, educate them about the
intervention, and encourage the adoption of the C-QIP strategy, as captured by a cardiologist:
‘(In) tertiary care system where there is a lot of disbelief for newer strategies while
some people are very forthcoming to the top technologies, there are some who are
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absolutely against it because that (technology) will take away the human angle from
the (health) care system…’
To reduce the complexity of the C-QIP strategy, key informants suggested to provide standard
operating procedures and have uniformity in data collection, entry, and execution of DSS plan.
The coupling of policy change and the use of NPHWs as intervention champions was perceived
as one way to help create an environment that facilitates implementation of the C-QIP strategy.
As quoted by a physician administrator:
‘I sincerely hope that because we have introduced DSS in the National program (for CVD,
Diabetes, and Hypertension) so I hope it takes up, but I think there is a lot of push back from
physicians to such systems…we need physician assistant to help with that work (manage EHRDSS) that will help bring these things in a more structured way and address CVD burden more
efficiently.’
Physicians, health administrators and patients were willing to change and adopt the C-QIP
strategy as they believed it will mitigate several structural and systemic barriers to CVD care,
such as lack of patient counsellors, poor referral linkages, lack of monitoring systems, and low
health literacy among patients.

DISCUSSION
This multi-stakeholder qualitative analysis revealed several barriers to CVD management such
as the lack of QI strategies and policies to promote retention, continuity of care, and minimize
costs of outpatient care. Further, the most salient modifiable barriers to chronic care of CVD
were structural (i.e., treatments were often too expensive, people could not implement lifestyle
changes due to non-supportive environments, systems or policies) and educational (i.e., people
understood little about CVD care and navigated multiple channels of health education), which
are consistent with previous studies [25–26]. Physicians described how difficult it was due to
the amount of care for many patients and were constrained by time, exhaustion, and focus on
treatment as opposed to prevention. Providers’ lack of identification of their potential role in
low quality care—and in improving the quality of CVD care—seems related to very high clinical
loads and potential burnout.
Previous research illustrates the critical role of planning and organizing to identify and mitigate
potential pitfalls that may hinder QI strategies before implementation [27–28]. We found
team-based care involving NPHW, EHR-DSS, and text-messages were perceived as high value
QI strategy to improve chronic care of CVD in low-resource settings like India. Successful
implementation of the C-QIP strategy will require adequate human resources (qualified and
trained NPHW to support team-based care, patient education, which cannot be achieved by
physicians alone), communication systems (EHR for referral linkages and patient follow-up),
and financing (ensuring that patients can engage in the C-QIP strategy at a low financial cost).
The role of NPHW in care delivery cannot be over emphasized as shown in the CARRS Translation
Trial where the EHR-DSS implementation complexities were overcome by the NPHW who
collected and entered patients’ data for the DSS, and provided a printed copy of DSS diabetes
management plan for physicians’ review [29].
C-QIP strategy represents an important extension to the existing care models by involving
trained NPHWs who can play a larger role than what is currently allowed within their scope of
practice. NPHW could obtain recommendations from specialists and convey treatment plans
to patients, though the potential for miscommunication exists with additional actors. Whether
they provide education to patients for self-care management or more prescriptive activities,
NPHWs could serve as the fulcrum of care by ensuring continuity of care for patients through
coordination between providers and patients using EHR-DSS and text messages. Patients
perceived that C-QIP strategy will empower them for better self-care, improve their knowledge
about disease and prevention, and increase their trust in the care providers. However, patients
were concerned about the financial viability of such a QI strategy since cost of treatment is a
priority (major barrier) than maintaining continuity of care.
In this study, hospital administrators believed that the C-QIP strategy can standardize care
delivery and enhance patient self-care management. The support of hospital-level leadership
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and culture plays a critical role in the implementation of QI strategy as also learned in our
previous experience of conducting process evaluation of the ACS QUIK trial, which suggest that
implementation and acceptability of a QI toolkit were enhanced by hospital-level management
support that leveraged available resources to implement the toolkit [30]. Major implementation
challenges identified in this study were interoperability of EHR-DSS, the fear that by introducing
an EHR-DSS could take away physicians’ opportunities for teaching junior doctors by review
of manually prepared patient case reports, and the disconnect between EHR-DSS developers
and treating physicians, which will be overcome by using a co-design strategy involving
providers and patients throughout the stages of intervention design ideation, prototype
testing, and implementation [31–33]. For example, a 2015 study from Kenya demonstrated
how researchers engaged in the entire care cascade across all health system levels by utilizing
community resources, task-sharing, integrated health record, and clinical decision support to
improve access to high-quality, and sustainable care for CVD [34]. The C-QIP strategy, which
is yet to be evaluated in a RCT, may have similar effects on multiple targets: patient education
and self-care, adherence/prescription of guideline-directed medical therapy, and coordinated
teams and systems to follow-up patients.

STRENGTHS AND LIMITATIONS
Through the analysis and interpretation of in-depth interviews with multiple stakeholders, we
have provided insights into the current practices, challenges, and opportunities around CVD care
in a low resource setting such as India. Further, our results shed light on how the interaction of
different CFIR domains (intervention characteristics, inner setting, outer setting, characteristics
of individuals) could guide the successful implementation of C-QIP strategy. In particular, the
findings of this study described the barriers and facilitators to implementing the C-QIP strategy.
A unique strength of this study is that it does not focus on providers and health administrators’
perspective but also include experiences of patients and care givers.
This study has few limitations. First, we focused on a breadth of views from diverse health
system stakeholders across diverse settings as opposed to studying a single clinical setting.
Because providers and patients in these setting face different challenges, the diluting of
context within or across clinical settings may cause us to overlook certain facilitators or barriers
to a program that might be seen when focusing explicitly on a smaller number of clinical
settings. Second, patients, caregivers, and health administrators were selected from the four
participating sites in the C-QIP feasibility trial, which might introduce the selection and social
desirability biases. However, we utilized a purposive sampling frame to recruit key informants
to achieve diverse representation and glean different perspectives on enablers and facilitators
of the C-QIP strategy in India. Third, our findings are based on in-depth interviews with little
observation using ethnographic methods, which could have provided insights into the actual
clinic flow, dynamic interactions between clinicians, nurses, pharmacists, and patients, and
process of care measures, so this study is largely based on the self-reported participants’ views
and experiences.

CONCLUSIONS
Our study identified enablers and barriers to implement C-QIP strategy in low resource settings
in India. The modifiable barriers were low health literacy of patients, high patient volume, too
few specialists, physician burnout and time-constraints, and lack of robust communication,
and referral systems. Team-based care involving NPHW, patient education, and EHR-DSS
emerged as potentially useful strategies to improve quality of care among patients with CVD.
C-QIP strategy has the potential to improve process of care measures, clinical outcomes, and
patient experiential quality.

DATA AVAILABILITY STATEMENT
Corresponding author has access to all study data. Data will be made available to the external
researchers upon request.

Singh et al.
Global Heart
DOI: 10.5334/gh.1161

11

ADDITIONAL FILE
The additional file for this article can be found as follows:
•

Supplementary file. COREQ (COnsolidated criteria for REporting Qualitative research)
Checklist. DOI: https://doi.org/10.5334/gh.1161.s1

ETHICS AND CONSENT
Ethics and consent procedure details are documented in the manuscript. This study is approved
by the Institutional Ethics Committee – Public Health Foundation of India. Reference no. TRCIEC-382/18.

ACKNOWLEDGEMENTS
The authors would like to thank the participants who participated in this study for sharing their
experiences and Dr. Vidit Singh Bawa and Ms. Raji Devarajan for their support with the data
collection.

FUNDING INFORMATION
This study is supported by the Fogarty International Centre, National Institutes of Health (NIH),
United States (grant award: 1K43TW011164). The content is solely the responsibility of the
authors and does not necessarily represent the official views of the National Institutes of
Health.

COMPETING INTERESTS
The George Institute for Global Health’s wholly owned enterprise, George Health Enterprises,
has received investment funds to develop fixed-dose combination products containing aspirin,
statin and blood pressure lowering drugs. MDH plan to submit patents for heart failure polypills.
No potential conflict of interest was reported by other author(s).

AUTHOR CONTRIBUTIONS
KS, MDH, NT, EM and DP conceived the study. KS, MDH, and EM developed the methods and the
study tools. KS, VSB, and RD conducted the stakeholder interviews. LCMJ critically reviewed the
manuscript and provided technical support. KS had primary responsibility for the analysis and
initial draft of the manuscript. All authors contributed substantially to the analysis, interpretation
of the results, and completion of the manuscript. All authors approved the final manuscript.

AUTHOR AFFILIATIONS
orcid.org/0000-0003-4330-666X
Kavita Singh
Public Health Foundation of India, Centre for Chronic Conditions, and Injuries, Gurugram, India;
Centre for Chronic Disease Control, Clinical Trials Unit, New Delhi, India;
Heidelberg Institute of Global Health, University of Heidelberg, Germany
Mark D. Huffman
orcid.org/0000-0001-7412-2519
Washington University School of Medicine, St. Louis, USA;
Northwestern University Feinberg School of Medicine, Department of Medicine, Chicago, USA;
The George Institute for Global Health, University of New South Wales, Sydney, Australia
Leslie C. M. Johnson
orcid.org/0000-0003-4574-847X
Emory University School of Medicine, Department of Family and Preventive Medicine, Atlanta, USA
Nikhil Tandon
orcid.org/0000-0003-4604-1986
All India Institute of Medical Sciences, Department of Endocrinology and Metabolism, New Delhi, India
Dorairaj Prabhakaran
orcid.org/0000-0002-3172-834X
Public Health Foundation of India, Centre for Chronic Conditions, and Injuries, Gurugram, India;
Centre for Chronic Disease Control, Clinical Trials Unit, New Delhi, India
Emily Mendenhall
orcid.org/0000-0002-5826-1321
Edmund A. Walsh School of Foreign Service, Georgetown University, Washington, USA

Singh et al.
Global Heart
DOI: 10.5334/gh.1161

12

REFERENCES
1.

2.

3.

4.

5.

6.
7.

8.
9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.
20.

Prabhakaran D, Singh K, Roth GA, Banerjee A, Pagidipati NJ, Huffman MD. Cardiovascular Diseases
in India Compared With the United States. J Am Coll Cardiol. 2018; 72(1): 79–95. DOI: https://doi.
org/10.1016/j.jacc.2018.04.042
India State-Level Disease Burden Initiative CVDC. The changing patterns of cardiovascular
diseases and their risk factors in the states of India: the Global Burden of Disease Study 1990–2016.
Lancet Glob Health. 2018; 6(12): e1339–e51. DOI: https://doi.org/10.1016/S2214-109X(18)30407-8
Indian Council of Medical Research PHFoI, and Institute for Health Metrics and Evaluation. GBD
India Compare Data Visualization. New Delhi: ICMR, PHFI, and IHME; 2017. http://vizhub.healthdata.
org/gbd-compare/india (accessed 16 February 2021).
Riegel B, Moser DK, Buck HG, et al. Self-Care for the Prevention and Management of Cardiovascular
Disease and Stroke: A Scientific Statement for Healthcare Professionals From the American Heart
Association. J Am Heart Assoc. 2017; 6(9). DOI: https://doi.org/10.1161/JAHA.117.006997
Shaikh M, Miraldo M, Renner AT. Waiting time at health facilities and social class: Evidence from the
Indian caste system. PLoS One. 2018; 13(10): e0205641. [published Online First: Epub Date]. DOI:
https://doi.org/10.1371/journal.pone.0205641
Radhamanohar M. Health and the Indian caste system. Lancet. 2015; 385(9966): 416. DOI: https://
doi.org/10.1016/S0140-6736(15)60148-9
Kruk ME, Gage AD, Joseph NT, Danaei G, Garcia-Saiso S, Salomon JA. Mortality due to lowquality health systems in the universal health coverage era: a systematic analysis of amenable
deaths in 137 countries. Lancet. 2018; 392(10160): 2203–12. DOI: https://doi.org/10.1016/S01406736(18)31668-4
Ischemic Strokes (Clots). www.stroke.org. [cited 2021 Jan 21]. https://www.stroke.org/en/aboutstroke/types-of-stroke/ischemic-stroke-clots. (assessed 21 January 2021).
Collaborators C-Q, Bradley SM, Adusumalli S, et al. The Cardiovascular Quality Improvement and
Care Innovation Consortium: Inception of a Multicenter Collaborative to Improve Cardiovascular
Care. Circ Cardiovasc Qual Outcomes. 2021; 14(1): e006753. DOI: https://doi.org/10.1161/
CIRCOUTCOMES.120.006753
Xavier D, Gupta R, Kamath D, et al. Community health worker-based intervention for adherence
to drugs and lifestyle change after acute coronary syndrome: a multicentre, open, randomised
controlled trial. Lancet Diabetes Endocrinol. 2016; 4(3): 244–53. DOI: https://doi.org/10.1016/S22138587(15)00480-5
Ali MK, Singh K, Kondal D, et al. Effectiveness of a Multicomponent Quality Improvement Strategy to
Improve Achievement of Diabetes Care Goals: A Randomized, Controlled Trial. Ann Intern Med. 2016;
165(6): 399–408. DOI: https://doi.org/10.7326/M15-2807
Wu N, Gong E, Wang B, et al. A Smart and Multifaceted Mobile Health System for Delivering
Evidence-Based Secondary Prevention of Stroke in Rural China: Design, Development, and Feasibility
Study. JMIR Mhealth Uhealth. 2019; 7(7): e13503. DOI: https://doi.org/10.2196/13503
Huffman MD, Mohanan PP, Devarajan R, et al. Effect of a Quality Improvement Intervention on
Clinical Outcomes in Patients in India With Acute Myocardial Infarction: The ACS QUIK Randomized
Clinical Trial. JAMA. 2018; 319(6): 567–78. DOI: https://doi.org/10.1001/jama.2017.21906
Mohanan PP, Huffman MD, Baldridge AS, et al. Microeconomic Costs, Insurance, and Catastrophic Health
Spending Among Patients With Acute Myocardial Infarction in India: Substudy of a Randomized Clinical
Trial. JAMA Netw Open. 2019; 2(5): e193831. DOI: https://doi.org/10.1001/jamanetworkopen.2019.3831
Huffman MD, Mohanan PP, Prabhakaran D. Evidence-based global cardiovascular disease control
priority interventions. Indian J Med Res. 2018; 148(3): 247–50. [published Online First: Epub Date]|.
DOI: https://doi.org/10.4103/ijmr.IJMR_1482_18
Solomon EA, Wadas TM. Evaluation of a cardiovascular education intervention with motivational
text messaging among West African immigrants. Nurse Care Open Acces J. 2019; 2019(5): 166–73.
DOI: https://doi.org/10.15406/ncoaj.2019.06.00203
Curry LA, Nembhard IM, Bradley EH. Qualitative and mixed methods provide unique contributions
to outcomes research. Circulation. 2009; 119(10): 1442–52. DOI: https://doi.org/10.1161/
CIRCULATIONAHA.107.742775
Means AR, Kemp CG, Gwayi-Chore MC, et al. Evaluating and optimizing the consolidated framework
for implementation research (CFIR) for use in low- and middle-income countries: a systematic
review. Implement Sci. 2020; 15(1): 17. DOI: https://doi.org/10.1186/s13012-020-0977-0
Collaborative Quality Improvement Study (C-QIP). ClinicalTrials.gov Identifier: NCT05196659.
https://clinicaltrials.gov/ct2/show/NCT05196659. (accessed 20 August 2022).
Gale NK, Heath G, Cameron E, Rashid S, Redwood S. Using the framework method for the analysis
of qualitative data in multi-disciplinary health research. BMC Med Res Methodol. 2013; 13: 117. DOI:
https://doi.org/10.1186/1471-2288-13-117

Singh et al.
Global Heart
DOI: 10.5334/gh.1161

13

21. Ndejjo R, Wanyenze RK, Nuwaha F, Bastiaens H, Musinguzi G. Barriers and facilitators of
implementation of a community cardiovascular disease prevention programme in Mukono and
Buikwe districts in Uganda using the Consolidated Framework for Implementation Research.
Implement Sci. 2020; 15(1): 106. DOI: https://doi.org/10.1186/s13012-020-01065-0
22. Consolidated Framework for Implementation Research. https://cfirguide.org/evaluation-design/
qualitative-data/. (accessed 20 August 2022).
23. Kirk MA, Kelley C, Yankey N, Birken SA, Abadie B, Damschroder L. A systematic review of the use of
the Consolidated Framework for Implementation Research. Implement Sci. 2016; 11: 72. DOI: https://
doi.org/10.1186/s13012-016-0437-z
24. Tong A, Sainsbury P, Craig J. Consolidated criteria for reporting qualitative research (COREQ): a
32-item checklist for interviews and focus groups. Int J Qual Health Care. 2007; 19(6): 349–57. DOI:
https://doi.org/10.1093/intqhc/mzm042
25. Miller V, Nambiar L, Saxena M, et al. Exploring the Barriers to and Facilitators of Using
Evidence-Based Drugs in the Secondary Prevention of Cardiovascular Diseases: Findings From
a Multistakeholder, Qualitative Analysis. Glob Heart. 2018; 13(1): 27–34 e17. DOI: https://doi.
org/10.1016/j.gheart.2017.08.001
26. Kujawski SA, Leslie HH, Prabhakaran D, Singh K, Kruk ME. Reasons for low utilisation of public
facilities among households with hypertension: analysis of a population-based survey in India. BMJ
Glob Health. 2018; 3(6): e001002. DOI: https://doi.org/10.1136/bmjgh-2018-001002
27. Huffman JC, Adams CN, Celano CM. Collaborative Care and Related Interventions in Patients With
Heart Disease: An Update and New Directions. Psychosomatics. 2018; 59(1): 1–18. DOI: https://doi.
org/10.1016/j.psym.2017.09.003
28. Tully PJ, Baumeister H. Collaborative care for comorbid depression and coronary heart disease:
a systematic review and meta-analysis of randomised controlled trials. BMJ Open. 2015; 5(12):
e009128. DOI: https://doi.org/10.1136/bmjopen-2015-009128
29. Singh K, Johnson L, Devarajan R, et al. Acceptability of a decision-support electronic health record
system and its impact on diabetes care goals in South Asia: a mixed-methods evaluation of the
CARRS trial. Diabet Med. 2018; 35(12): 1644–54. DOI: https://doi.org/10.1111/dme.13804
30. Singh K, Devarajan R, Mohanan PP, et al. Implementation and acceptability of a heart attack quality
improvement intervention in India: a mixed methods analysis of the ACS QUIK trial. Implement Sci.
2019; 14(1): 12. DOI: https://doi.org/10.1186/s13012-019-0857-7
31. Banbury A, Nancarrow S, Dart J, et al. Adding value to remote monitoring: Co-design of a health
literacy intervention for older people with chronic disease delivered by telehealth – The telehealth
literacy project. Patient Educ Couns. 2020; 103(3): 597–606. DOI: https://doi.org/10.1016/j.
pec.2019.10.005
32. Eyles H, Jull A, Dobson R, et al. Co-design of mHealth Delivered Interventions: A Systematic Review
to Assess Key Methods and Processes. Curr Nutr Rep. 2016; 5: 160–167. DOI: https://doi.org/10.1007/
s13668-016-0165-7
33. Ospina-Pinillos L, Davenport T, Mendoza Diaz A, Navarro-Mancilla A, Scott EM, Hickie IB. Using
Participatory Design Methodologies to Co-Design and Culturally Adapt the Spanish Version of the
Mental Health eClinic: Qualitative Study. J Med Internet Res. 2019; 2(8): e14127. DOI: https://doi.
org/10.2196/14127
34. Vedanthan R, Kamano JH, Bloomfield GS, Manji I, Pastakia S, Kimaiyo SN. Engaging the Entire Care
Cascade in Western Kenya: A Model to Achieve the Cardiovascular Disease Secondary Prevention
Roadmap Goals. Glob Heart. 2015; 10(4): 313–7. DOI: https://doi.org/10.1016/j.gheart.2015.09.003

Singh et al.
Global Heart
DOI: 10.5334/gh.1161

14

TO CITE THIS ARTICLE:
Singh K, Huffman MD, Johnson
LCM, Tandon N, Prabhakaran
D, Mendenhall E. Collaborative
Quality Improvement Strategy
in Secondary Prevention of
Cardiovascular Disease in
India: Findings from a MultiStakeholder, Qualitative Study
using Consolidated Framework
for Implementation Research
(CFIR). Global Heart. 2022;
17(1): 72. DOI: https://doi.
org/10.5334/gh.1161
Submitted: 11 May 2022
Accepted: 12 September 2022
Published: 11 October 2022
COPYRIGHT:
© 2022 The Author(s). This is an
open-access article distributed
under the terms of the Creative
Commons Attribution 4.0
International License (CC-BY
4.0), which permits unrestricted
use, distribution, and
reproduction in any medium,
provided the original author
and source are credited. See
http://creativecommons.org/
licenses/by/4.0/.
Global Heart is a peer-reviewed
open access journal published
by Ubiquity Press.

