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Abstract
To assess the quality of Indian clinical practice guidelines

(CPG)s for the management of cardiovascular conditions,

MEDLINE, Embase, Google Scholar and websites of rele-

vant medical associations and government organisations

were searched, from inception until August 2020, to

identify Indian CPGs for the management of cardiovascu-

lar disease (CVD) conditions, produced in or between

2010 and 2019. Excluded were CPGs that were not spe-

cific to India, focused on alternative systems of medicine,

of non-CVD conditions (even if they included a compo-

nent of CVD), and those related to the electronic devi-

ces, cardiac biomarkers, or diagnostic procedures.

Quality of the each included CPG was assessed using

the AGREE II tool by four reviewers in duplicate, inde-

pendently. Each AGREE II domain score and overall qual-

ity score was considered low (≤40%), moderate (40.1%-

59.9%), and high (≥60%). Of the 23 CPGs included, six

(26%) were reported to be adapted from other CPGs.

Fourteen (61%) CPGs were produced by medical associ-

ations, six (26%) by individual authors and three (13%) by

government agencies. Based on the AGREE II overall

quality score, two (9%) CPGs were of high quality, four

(17%) and seventeen (74%) CPGs were of moderate

and low quality, respectively. Except for scope and pur-

pose, and clarity of presentation all other domains

were rated low. The quality of most Indian CPGs for

managing CVD conditions assessed using the AGREE II

tool was moderate-to-low. Combined efforts from differ-

ent stakeholders are needed to develop, disseminate and

implement high-quality CPGs while identifying and

addressing barriers to their uptake to optimize patient

care and improve outcomes.
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Introduction

Cardiovascular diseases (CVD) are the leading cause of
mortality and rising health care expenditure globally,
owing to the increasing prevalence of CVD and
CVD-related risk factors. The prevalence of CVD has
drastically increased from 271 million in 1990 to 523
million in 2019, and CVD-related mortality has gradually
increased from 12.1 million in 1990 to 18.6 million in
2019. Low- and middle-income countries account for
about 80% of all CVD deaths.1 In India, CVD is the
main cause of death, and accounted for over 28% of all
deaths and 14% of disability-adjusted life years in 2016.2

Clinical practice guidelines (CPG)s are defined by the
National Academy of Medicine (NAM) as, “statements
that include recommendations intended to optimize the
patient care that are informed by a systematic review of
evidence and an assessment of the benefits and harms
of alternative care options”.3 Clinical consensus state-
ments (CCS)s or documents (CCD)s are, “statements
based on expert opinion and the best available research
evidence for which consensus is sought using an explicit
a priori methodology to identify areas of agreement and
disagreement.4 The resulting statements for which con-
sensus is achieved identify opportunities to improve
patient care and clinical outcomes. A CCS/CCD is most
applicable to situations where the evidence base is insuf-
ficient for a clinical practice guideline but for which sig-
nificant practice variations and quality improvement
opportunities exist”.4 CPGs and CCSs/CCDs (henceforth
collectively referred as CPGs) are intended to reduce the
gap between research evidence and practice and to
provide health professionals with explicit recommenda-
tions to make informed decisions, optimize outcomes,
minimize risks, and promote cost-effective practice.
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Previous studies have identified several issues in the
development and reporting of the Indian CPGs.5,6 We
assessed the quality of the Indian CPGs for the manage-
ment of CVD conditions.

Methods

Literature search

We conducted a systematic search of MEDLINE and
Embase, from January 2010 to August 2020, to identify
Indian CPGs for the management of CVD conditions,7

including hypertension, coronary artery disease (CAD),
stroke, heart failure, peripheral heart disease, cardiomy-
opathies, myocardial infarction, congenital heart
disease, and rheumatic heart disease. The search strategy
included relevant medical subject headings and key words
(full search strategy is reported in Table 1). Secondary
searches were conducted by reviewing the websites of
the Ministry of Health, relevant professional medical
associations in India (listed in Supplementary Table 3),
World Health Organization, and on Google Scholar. We
also discussed the eligibility criteria and list of included
CPGs with one senior cardiologist to identify additional
eligible CPGs that we may have missed.

Eligibility criteria for selection of CPGs

We included CPGs for the clinical management of CVD
conditions in Indians that were published between 01
January 2010 and 31 December 2019. We also included
CCSs, as the approach to developing and reporting

Table 1. Search strategy.

Database(s): Embase 1974 to 2019 January 28

# Searches Results

1 exp GUIDELINE/ 0

2 exp PRACTICE GUIDELINE/ 485,941

3 exp Practice Guidelines as Topic/ 485,941

4 exp guidelines as topic/ 485,941

5 exp Consensus/ 59,224

6 clinical protocols/ 87,502

7 (guideline$ or guide-line$).ti. 92,250

8 recommendation$.ti. 43,253

9 statement$.ti. 16,915

10 (clinical adj standard$).ti. 229

11 (treatment adj algorithm$).ti. 1163

12 consensus.ti. 25,978

13 or/1–12 612,783

14 exp india/ 130,228

15 india.tw. 118,655

16 or/14–15 167,580

17 13 and 16 4391

18 limit 17 to human 3865

19 limit 18 to yr= "2010–2020" 3410

Database(s): Ovid MEDLINE(R) 1946 to August week 1 2020

# Searches Results

1 exp GUIDELINE/ 30,828

2 exp PRACTICE GUIDELINE/ 24,109

3 exp Practice Guidelines as Topic/ 107,703

4 exp guidelines as topic/ 148,105

5 exp Consensus/ 9834

6 clinical protocols/ 26,289

7 (guideline$ or guide-line$).ti. 60,444

8 recommendation$.ti. 29,956

9 statement$.ti. 13,367

(continued)

Table 1. (continued)

Database(s): Embase 1974 to 2019 January 28

# Searches Results

10 (clinical adj standard$).ti. 173

11 (treatment adj algorithm$).ti. 664

12 consensus.ti. 18,254

13 or/1–12 257,710

14 exp india/ 95,129

15 india.tw. 65,147

16 or/14–15 112,430

17 13 and 16 1188

18 limit 17 to human 1108

19 limit 18 to yr= "2010–2019" 770
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them is similar to CPGs, and previous studies have used
AGREE II to assess the quality of CCSs.4,8–11 We
included CPGs with a broad scope and that covered diag-
nosis and/or treatment. We excluded CPGs that were not
specific to India, focused on alternative systems of medi-
cine, covered non-CVD conditions (even though they
included a component of CVD), and those related to elec-
tronic devices, cardiac biomarkers, or diagnostic proce-
dures only.

Selection of CPGs and data collection

After excluding duplicate records, the title and abstract of
each retrieved record was screened against the eligibility
criteria. Of these, full texts of the potentially eligible
records were retrieved and reviewed in detail for deter-
mining eligibility for inclusion. The process of screening
references and inclusion was undertaken independently
by two reviewers in duplicate. Any conflicts between
the two reviewers were resolved by discussion or by
involving a third reviewer.

From each included CPG the following data were
collected independently by two reviewers in duplicate:
year of publication, number of authors, type of the
document (guideline or consensus statement), CVD
condition, guideline developing body, guideline devel-
opment approach (de novo, adapted, or adopted),
scope of the guideline, number of references cited,
and funding source.

Appraisal of the quality of CPGs

Quality of each included CPG was assessed using the
AGREE II tool12 which consists of 25 questions
(items). Twenty-three items to be rated on a seven-point
scale from 1 (strongly disagree) to 7 (strongly agree)
are grouped in six domains: scope and purpose, stake-
holder involvement, rigour of development, clarity of
presentation, applicability, and editorial independence.
One global item on overall quality, to be rated on a seven-
point scale from 1 (lowest possible quality) to 7 (highest
possible quality), and one global item on whether the
guideline can be recommended for use, to be rated as,
“Yes”, or “Yes with modifications”, or “No”.“My
AGREE PLUS”,13 which is an online AGREE II assess-
ment platform, was used independently by four reviewers
in duplicate to conduct the AGREE II assessment online
for each CPG following the AGREE II user’s manual.14

To ensure consistency between the reviewers, rules
were developed and followed for rating the two items
(2, 13) that were considered to be subjective by the
study team. First, for the scope and purpose item 2, in
the absence of specifically described questions, we also
considered the CPG contents and section headings.
Second, for item 13, peer review facilitated by journals

before publishing was not considered as external review
by experts. For adapted CPG, items 7, 8, 9, 11, and 12
(List of items are reported in the Supplementary
Table 4) were considered not applicable. However, if
information for these items was provided in the CPG,
they were rated high, and if not, they were rated low.

Data management and analysis

The score for each domain and overall quality score (for
the global item) were automatically calculated online by
My AGREE PLUS13 using the following formula:

Obtained score –Minimum possible score

Maximum possible score –Minimum possible score

× 100

Domain and overall quality scores are reported descrip-
tively as median of percentage along with the inter quar-
tile range (IQR), with higher scores suggesting higher
quality. The AGREE II tool does not provide criteria to
classify CPGs as low or high quality based on domain
or overall quality scores. For this study, CPGs with
AGREE II median overall quality score ≤40%, 40.1%–
59.9%,, and ≥60% were arbitrarily classified as of low,
moderate, and high quality, respectively. These thresh-
olds were adopted from a previous study.15 In a sensitiv-
ity analysis based on domain scores, CPGs were
considered to be of high quality if 5 or more domains
were rated >60%, of moderate quality if 3 or 4 domains
were rated >60%, and low if ≤ 2 domains were rated
>60%.16,17 Whether a CPG is recommended for use
was based on the reviewer’s opinion, classified as
“Yes”, “Yes, with modifications” and “No”.

Inter-rater (reviewer) reliability, for each CPG, was
assessed by intra class correlation coefficient (ICC),
using the model two-way mixed for consistency in
SPSS. An ICC score of ICC <0.20 was considered to be
slight agreement; 0.21–0.40 as fair agreement; 0.41–
0.60 as moderate agreement; 0.61–0.80 as substantial
agreement; and 0.81–1.00 as very high agreement.18 A
two-sided P value of <0.05 was considered as agreement
not due to chance.

Results

A total of 4439 records were identified through databases
search. After removing duplicates, titles and abstracts of
3391 records were screened, of which 48 records were eli-
gible for full text review, and of these, 23 eligible CPGs
were included. PRISMA flow diagram (Figure 1) present-
ing the selection process is shown in Figure 1. A list of
excluded CPGs along with reasons for exclusion is
reported in Supplementary Table 1.
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Characteristics of included CPGs

Table 1 presents a summary of characteristics of the
included CPGs. Four (17%) CPGs each were available
for the management of each of the following five condi-
tions: stroke, hypertension, heart failure, myocardial infarc-
tion, and dyslipidaemia. One CPG was available for each of
the following conditions: coronary artery disease, CVD
(congenital heart disease, acute coronary syndrome/
Non-ST segment Elevation MI, ST elevation myocardial
infarction (STEMI)), and ventricular tachycardia
(Figure 2). Fourteen (61%) were developed as CCSs or
CCDs, eighteen (78%) were new (not revisions of previous
versions), six (26%) were adapted from other CPGs, and
nineteen (83%) had a broad scope (i.e. covered aspects of
screening, diagnosis, prevention and treatment). Number
of authors ranged from 1 to 230, and number of references
cited in the CPGs ranged from 23 to 582. Fifteen (65%)
CGPs did not report information on funding for developing
CPGs, and 19 (83%) were published in journals and the rest
of them were found on the websites of Ministry of Health,
medical associations, and WHO.

Quality of CPGs. AGREE II median scores for domains
and overall quality for all CPGs are reported in Figure 3
and are stratified by key characteristics in Table 2.
AGREE II median score for individual CPGs are reported
in Supplementary Table 1.

Scope and purpose. The median for this domain was 53%
(IQR 33%-61%). Sixteen (70%) CPGs were rated
moderate-to-high range for this domain. For CPGs that
were rated low for this domain, although they had a clearly
defined objective of the CPG, they did not adequately
explain the health questions addressed in the CPG and the
population to whom the CPG is intended to apply.

Stakeholder involvement. The median score for this
domain was 10% (IQR:11%–-28%). Twenty- two
(96%) CPGs were rated low for this domain. None of
the CPG were rated high for this domain. Irrespective
of the source of funding, the developers of the CPG,
and the publication status, the CPGs were rated low for
this domain. Common reasons for low rating for most
CPGs was lack of involvement of systematic review
expert, epidemiologist, statistician, or library scientist in
the CPG development group, and lack of information
on whether the views and preferences of the population
were taken into consideration when developing the CPGs.

Rigour of development. The median score for this domain
was 15% (IQR: 8%–18%) with almost all the CPGs
rating low for this domain. Systematic methods employed
to search for relevant evidence were reported by 2(9%)
CPGs. Details on criteria for selecting evidence and expli-
cit links between the recommendations and supporting

Figure 1. PRISMA flowchart of selection of CPGs/CCSs/CCDs.

STEMI= ST-elevation in myocardial infarction, CPG= clinical practice guideline, CVD= cardiovascular disease, CCS= clinical

consensus statements, CCD= clinical consensus documents.
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evidence were not adequately mentioned. Potential bene-
fits, harms, and risks were not considered by most CPGs.
Among all the included CPGs, external review prior to the
publication was reported by four (17%) CPGs. Only two
(9%) CPGs reported that the CPG would be updated, but
the procedures for updating the CPG was not reported.

The CPGs that were not funded or did not report the
source of funding, or developed by individuals, were
rated lower for this domain compared with other CPGs.

Clarity of presentation. The median score for this domain
was 60% (IQR: 49%–71%), which was highest of all

Figure 2. Distribution of CPGs by CVD conditions.

Figure 3. AGREE II domain scores and overall quality score.
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Table 3. Median percentage of maximum possible score for each domain and overall, and by characteristics of CPGs.

No. of

CPGs

Scope and

purpose

Stakeholder

involvement

Rigour of

development

Clarity of

presentation Applicability

Editorial

independence

Overall

quality score

CVD condition

Stroke 4 51.5 18.5 12.5 61.5 22.5 3 44

Hypertension 4 57 15.5 18 57 10 15.5 50

Heart Failure 4 54.5 22.5 13 64.5 25 19.5 37.5

Dyslipidaemia 4 60.5 20.5 16 56 25.5 22.5 46

Myocardial

Infarction

4 57 21 12.5 63 13.7 25 48

Coronary Artery

Disease

1 53 36 24 68 10 35 58

Cardiovascular

Diseases

1 33 11 12 43 10 2 38

Ventricular

Tachycardia

1 19 6 4 22 8 2 13

Publication

Published in journal 20 57 16.5 15 63 13.5 7 44

Not published in

Journal

3 53 26 12 54 19 4 46

Source of funding

Pharmaceutical 7 46 32 44 44 26 20 35

Not reported 13 53 18 15 60 16 4 46

None 3 31 6 6 44 8 88 33

Developers

Professional society 14 58.5 19.5 16.5 65 15 9 46

Individual 6 45 10.5 6 50 10.5 3 31

Government 3 33 26 12 54 19 4 46

Type of the document

Guideline 9 53 13 8 54 10 4 42

Consensus

statement/

document

14 57 23.5 17 65 16 31 46

Development process

Adapted 6 59 27.5 16 56 22.5 20.5 46

de novo 17 53 13 14 63 13 4 42

All 23 53 10 15 60 14 6 46
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the domains. Twenty-two (96%) CPGs were rated moder-
ate to high for this domain. Most CPGs included specific
and unambiguous therapies for managing the condition as
well as key recommendations that were easily identifi-
able. CPGs with pharmaceutical funding support were
rated low for this domain.

Applicability. The median score for this domain was 14%
(IQR: 10%–26%). Twenty-one (88%) CPGs were rated
low for this domain while only two CPGs were rated
high. The CPGs that were not funded or have not reported
the source of funding, and those developed de novo were
rated low for this domain.

Editorial independence. The median for this domain was
6% (IQR2%–35%), which was lowest of the all the
domains. Twenty-one (91%) CPGs were rated
low-to-moderate for this domain. The conflicts of inter-
est that may have influenced CPG development and
reporting was adequately reported by nine (39%)
CPGs. Only 4 (17%) CPGs reported the information
on funding source and information to assess if the
CPG was editorially independent from the funding
body was lacking.

Overall quality. Overall median score was 46% (IQR38% to
54%). Two CPGswere found to be of high quality (≥60%),
fifteen (65%) and six (26%)CPGswere found to be ofmod-
erate (40.9%–59.9%) and low (≤40%) quality. Based on the
domain scores, all the included CPGs were found to be of
low quality (≤2 domains were rated >60%). CPGs that
received funding from pharmaceutical company, developed
by a group of individuals, and those that were not published
in the journals were rated low. Median scores were similar
for CPGs published and not published in journals (44% vs
46%), for CPGs and CCSs (42% vs 46%), and for adapted
and de novo CPGs (46% vs 42%) (Table 3).

Recommending CPG for use. None of the CPGs were rec-
ommended for use in their current form by any of the
four reviewers. Twenty (87%) of CPGs were recom-
mended for use with some modifications by three or
more reviewers (Supplementary Table 1). One (4%)
CPG was not recommended for use by three reviewers.
Two (9%) CPGs were not recommended by two
reviewers each with the other two reviewers recommend-
ing with modifications.

Inter-rater reliability. The ICC values for inter-rater reli-
ability for individual CPGs ranged from 0.91 (95% confi-
dence intervals [CI]: 0.84–0.95) to 0.98(95% CI: 0.97–
0.99), with a p value of <0.05 for all showing that the
degree of agreement between the reviewers was very
high.

Discussion

Summary of findings

We aimed to assess the quality of Indian CPGs for man-
aging CVD conditions. Based on overall quality score,
more than half of the CPGs were found to be of low to mod-
erate quality. Similar results were observed based on the
domain scores. Our study found that there is evidence of
duplication of CPGs across CVD conditions and that the
quality of most CPGs was generally low to moderate.
Two CPGs were found to be of high quality (≥60%)
while all the other included CPGs were found to be of
low quality, based on the domain scores. Two CPGs were
found to be of high quality (≥60%). Seventeen (74%)
and six (26%) CPGs were found to be of low (≤40%)
and moderate (40.9%–59.9%) quality. Based on the
domain scores, all the included CPGs were found to be of
low quality. The median scores obtained from the
AGREE II evaluation were low for most domains except
for scope and purpose and clarity of presentation. Most
CPGs may be recommended for use if they are revised to
improve their methodological and reporting quality.

Strengths and limitations

This is thefirst study to assess the quality of IndianCPGs for
managing CVD conditions. Our search for CPGs was com-
prehensive, and quality assessments of each included CPG
were independently performed by four reviewers using a
standard Agree II tool and its user manual,12 which
increases the reliability of our findings. However, as
Agree-II tool itself has some limitations, our study cannot
be regarded as an absolute test of the quality of the CPGs.
Although AGREE II covers important aspects (domains)
of CPG development and reporting, it does not consider
relative importance of the domains. If rigour of develop-
ment is poor, then high scores on other domains may be
of relatively lower value. Another important limitation of
AGREE II is the subjective assessment of overall quality
of a CPG and whether reviewer would recommend the
CPG for use, as separate to the assessment of six domains
comprising 23 items. Classification of CPGs based on arbi-
trary cut-offs for overall quality or domain scores, as used in
our study, should be interpreted with caution. Also, two
(9%)CPGs included in our studywere authoredbyone indi-
vidual; therefore, including such CPGs might have led to
underestimation of quality of CPGs overall, but given the
small number of suchCPGs it is unlikely that their influence
on our findings could be significant.

Findings in the context of previous research

Bhaumik et al. reported in 2018 the assessment of the quality
of 11 CPGs of four leading causes of disability adjusted life
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years in India usingAGREE II. In this study, consistent with
our studyfindings, domains of scope and purpose and clarity
of presentation were rated higher than other domains. The
authors also identified, through interviews with CPG devel-
opers, barriers to the development and implementation of
quality CPGs, including lack of methodological expertize,
governance structure, and funding. Further, CPG develop-
ment has previously been undertaken as an academic activity
by elite institutions rather than includingvaried stakeholders.
A poor understanding of conflict of interest by the CPG
authors has also been previously reported, which is similar
to our study results.5

AGREE II was used by Radhika et al.42 in 2019 and
Sonawne et al.6 in 2015 to assess the quality of CPGs
in obstetrics and gynecology, and maternity management
and family planning respectively. Except for scope and
purpose, and clarity of presentation, the other domains
were rated low in both studies, which is consistent with
the current study findings.

Implications

Access to healthcare has been improving in India, but
quality of health care remains suboptimal and uneven.
This could be due, at least in part, to sub-optimal
uptake of CPG recommendations in practice.
Development of high-quality CPGs that are relevant to
local contexts, along with efforts to implement and
monitor their uptake, is needed in India. Developing
CPGs de novo is challenging and resource intensive.
However, adapting CPGs, which is defined as the system-
atic approach to modify and contextualize evidence-based
CPGs to suit implementation in the local healthcare
system, is a more efficient and appropriate approach,43,44

particularly in resource-limited settings like India.45

Adaptation of CPGs provides the opportunity to consider
applicability of recommendations to the target settings,
including consideration of values, costs, and resources.

In India, since 2014, efforts have been made by the
central government to develop “standard treatment guide-
lines” by adapting existing CPGs to tailor to the Indian
context. So far, 62 standard treatment CPGs have been
produced by a task force following a simple CPG devel-
opment/adaptation handbook based on the US National
Academy of Medicine’s principles and standards for a
trustworthy CPG.46,47 Two standard treatment CPGs
were included in our study. Although their quality was
better compared to the other included CPGs, there was
still room for improvement. In particular, one CPG
lacked in rigour of development, applicability and editor-
ial independence, while the other CPG was rated low in
almost all the domains. While the initiative to develop
standard treatment CPGs relevant to India is a significant
step in the right direction, there is little known about
efforts to implement these CPGs and monitoring of

implementation and adherence to them, which are
pivotal for optimizing patient care and improving
outcomes.

While developers should be guided by the principles and
standard of developing and reporting CPGs (e.g. NAM
standards,47 GRADE-ADOLOPMENT,48 ADAPTE,49

AGREE II,12 RIGHT checklist50), editors may encourage
writing groups to clarify added value frompotentially dupli-
cate CPGs and scrutinize CPGs for adherence to principles
and standards of developing and reporting CPGs before
publishing them.

Research is needed to identify barriers to implementa-
tion of CPGs in India, and to develop and test implemen-
tation strategies of CPGs, while increasing awareness of
availability of CPGs and benefits of following them for
optimizing patient care and improving outcomes.

Conclusion

Most Indian CPGs for CVD conditions are of low-to
moderate quality as assessed by the AGREE II tool.
The quality of CPGs in India needs to be improved,
which can be achieved by following governance struc-
tures, and developing, adopting, and adapting, CPGs fol-
lowing principles and standards for developing, reporting,
and disseminating them.
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