
Vol.:(0123456789)

Applied Health Economics and Health Policy (2023) 21:11–22 
https://doi.org/10.1007/s40258-022-00766-5

LEADING ARTICLE

Development of a Health Technology Assessment Quality Appraisal 
Checklist (HTA‑QAC) for India

Yashika Chugh1 · Pankaj Bahuguna1,2 · Aamir Sohail3 · Kavitha Rajsekar3 · V. R. Muraleedharan4 · Shankar Prinja1,5 

Accepted: 18 September 2022 / Published online: 19 October 2022 
© The Author(s), under exclusive licence to Springer Nature Switzerland AG 2022

Abstract
Objective We aim to develop a comprehensive checklist for evaluating Health Technology Assessment (HTA) studies com-
missioned in India. The primary objective of this work is to capture all vital aspects of an HTA study in terms of conduct, 
reporting and quality.
Methodology The development of a quality appraisal checklist included 3 steps. First, a targeted review of the literature was 
done to gather information on existing HTA checklists. After reviewing these checklists, an initial draft of the HTA quality 
appraisal checklist (HTA-QAC) for India was prepared with discussion amongst the authors. Second, the draft checklist was 
reviewed by the members of the Technical Appraisal Committee (TAC) and their feedback was incorporated. Subsequently, 
the revised checklist was presented at a virtual meeting of the TAC. Finally, a pilot phase was undertaken to apply HTA-QAC 
for the approved HTA study reports. Three rounds of virtual discussions were held with the researchers who were involved 
in the conduct of these HTA studies to resolve any discordance in opinion or develop solutions for the problems in the use of 
the HTA-QAC followed by a further revision of the checklist.
Results The HTA-QAC is divided into two parts: a self-reporting section to be completed by the author, and the other to be 
completed by the reviewer. The reviewer checklist has two sections: one to review the report and the other to review the model. 
The author section is in a self-reporting format, which includes details of basic study information, the rationale for the study, 
policy relevance, study description, study methods, reporting of model parameters, and results. The reviewer section of the 
checklist focuses on the quality aspect of the conducted study. The domains included in the report review include details on 
study methodology, results, discussion, and conclusion. The second part of the reviewer section of HTA-QAC constitutes a 
review of the model in terms of model assumptions, functionality, model inputs, calculations, uncertainty analysis, model 
output, and model validation.
Conclusion We recommend a standardised process of quality appraisal to ensure the high quality of HTA evidence for policy 
use in the Indian context. The proposed HTA-QAC will help authors to ensure standardised reporting, as well as allow review-
ers to assess the quality of analysis.
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Key Points for Decision Makers 

Standardisation of quality appraisal processes is 
imperative to ensure high-quality of Health Technol-
ogy Assessment (HTA) evidence for policy use in the 
Indian context. The proposed HTA quality appraisal 
checklist (HTA-QAC) comprises a comprehensive set of 
items that should be part of the reporting and reviewing 
practices.

The HTA-QAC includes a section on model review, 
which is the novelty of this checklist. This ‘model 
review’ section ensures assessment of model validity, 
correctness of the computation process, and transpar-
ency.

The HTA-QAC has been assessed for the ease of use 
and the quality of information it provides by the mode of 
pilot testing. Given the findings of the pilot, the checklist 
has been modified several times to ensure relevance, 
validity, smooth usability, and practicability.

1  Background

Health Technology Assessment (HTA) is increasingly 
becoming an integral part of healthcare decision making [1, 
2]. Growing advancements in healthcare demand a careful 
assessment of the effectiveness, quality, and the monetary 
impact of any new intervention. Health economic evaluations 
have been widely used to compare two or more interventions 
such as technologies, drugs, or public health programmes in 
terms of their costs as well as outcomes [3]. The findings of 
these evaluations play a pivotal role in resource allocation 
decisions in health. Thus, HTA is key to informing policy 
decisions regarding the investment to be made in different 
areas of health.

In a resource-constrained setting like India, the allocation 
of additional resources for healthcare needs to be informed 
by evidence on the additional value they create at the pop-
ulation level [4]. To inform such decisions, HTA in India 
(HTAIn) was institutionalised by the Indian Government, 
with the primary objective, among others, to generate evi-
dence regarding the cost effectiveness of healthcare interven-
tions [5, 6]. The secretariat of HTAIn is housed within the 
Department of Health Research (DHR) [7]. The HTAIn sec-
retariat coordinates between the user department, technical 
appraisal committee, regional resource centres and technical 
partners, and the HTAIn Board (Fig. 1). The HTAIn Board 
is the highest decision-making body and comprises policy 

makers, clinicians, bureaucrats as well as experts from dif-
ferent government departments. The user departments, which 
include Central and State health ministries or any govern-
ment healthcare provider/agency, submit their topics for 
HTA to the secretariat, which prioritises and allocates the 
topic to the appropriate regional resource centres or technical 
partners. These regional resource centres have been estab-
lished within government research institutions based on their 
capacity to conduct HTA and have been entrusted to generate 
quality evidence. The Secretariat conducts regular techni-
cal appraisal committee meetings and stakeholder consulta-
tions to review the proposal and methods, monitor interim 
progress, and review the study findings and implications for 
policy making. These regular technical appraisal committee 
meetings ensure transparency at all stages of HTA [7]. The 
evidence thus generated is then provided to the user depart-
ment and is also published on the DHR website to be used 
for making policy decisions.

To use the evidence generated by HTA, it is of utmost 
importance that such research is methodologically robust and 
transparent [8]. Currently, there is a lack of standardisation 
in the conduct and reporting of HTA studies. A systematic 
review of the literature of healthcare economic evaluations in 
India reported an average quality score of 65.1 % [9]. Of 104 
studies included in the analysis, only 16 % had performed a 
probabilistic sensitivity analysis (PSA), 36 % considered the 
fiscal implications of the intervention, and 40 % of the studies 
considered the generalisability of their findings [9]. Given 
this, the HTAIn has undertaken certain fundamental steps to 
ensure standardisation in process, quality of conduct, as well 
as transparent reporting practices for HTA studies. A process 
manual published by the HTAIn outlines the steps to con-
duct HTA [10]. This manual also includes a “reference case” 
which delineates the key aspects that are vital to the conduct 
of an economic evaluation [10]. Recently, the methodological 
guidelines were published to conduct Budget Impact Analy-
sis (BIA), which was tailored to the Indian healthcare financ-
ing system [11].

Apart from standardisation in methods, it is of paramount 
importance to assess the quality of the study. Many check-
lists have been developed to ensure uniformity of reporting 
practices in economic evaluations including the Consoli-
dated Health Economic Evaluation Reporting Standards 
(CHEERS) statement which has been in use more recently 
[12–24]. While these checklists focus on the adequacy of 
reporting, they do not adequately assess the suitability or 
appropriateness of the methods employed or assumptions 
undertaken. Besides a cost-effectiveness analysis, an HTA 
study includes other analyses such as BIA, equity impact, 
and assessment of feasibility. It is important to assess if 
these have been performed appropriately as each will further 
strengthen the evidence base for any decision being made. 
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None of the checklists evaluate the appropriateness of the 
choice of methods comprehensively. This is important as 
the choice of methods may vary depending on the type of 
economic evaluation, policy relevance, availability of data, 
and availability of resources including technical expertise. 
Unlike a clinical study, which provides evidence on the clini-
cal effectiveness of a health intervention, the conduct of eco-
nomic evaluation is a data-intensive exercise that uses input 
parameters for epidemiology, care-seeking, the effectiveness 
of the intervention, quality of life, as well as the cost of deliv-
ering the intervention. Thus, it is important to highlight the 
relevance and appropriateness of data sources as well as the 
methods used to perform the analysis. Finally, no existing 
checklists validate the HTA analysis through a model review, 
which forms an important criterion when commenting on the 
validity of findings.

The current paper presents the Indian HTA quality 
appraisal checklist (HTA-QAC), the primary objective of 
which is to capture all vital aspects of an HTA study in terms 
of conduct, reporting, and quality. Section 2 of the present 
paper delineates the HTA-QAC development process. In 
Sect. 3, we provide a detailed description of the checklist. 
We discuss the role of HTA-QAC and compare it with exist-
ing checklists in Sect. 4, followed by concluding remarks in 
Sect. 5.

2  Checklist Development Process

The development of a quality appraisal checklist was com-
missioned by HTAIn. The process of development was 
undertaken in a 3-phased manner.

2.1  Phase I

The first phase included a review of the literature to identify 
existing HTA checklists. A targeted review of the literature 
was done by developing a search strategy in PubMed. In 
addition, websites of national and international HTA agen-
cies were searched to gather information on HTA checklists. 
A total of 18 checklists were identified during the review 
process. The details on the search strategy and PRISMA 
flow chart have been attached as Supplementary File: S1. 
The search yielded a total of 182 results. No filters were used 
related to time; thus, all the studies published until  1st March 
2022 were retrieved. After the removal of duplicates [16], 
followed by a title and abstract screening, 27 studies were 
extracted for full-text review. A total of 10 studies were found 
relevant to be included in the review and an additional 8 stud-
ies were retrieved on grey literature search. We segregated 
the checklists based on the purpose they suffice (Fig. 2).

User Departments

Technical Appraisal 
Committee 

HTAIn 
Secretariat 

(DHR) 

Regional Resource 
Centres and Technical 
Partners 

HTAIn Board 

Fig. 1  Framework of Health Technology Assessment India (HTAIn). 
HTAIn Health Technology Assessment in India, DHR Department of 
Health Research. HTAIn Board: The highest decision-making body. It 
comprises of policy-makers, clinicians, bureaucrats and experts from 
different government bodies. Technical Appraisal committee: A mul-
tidisciplinary body with experts from different areas viz economists, 

clinicians, researchers, social scientists, health policy experts. User 
Departments: Individuals, organizations or communities that have a 
direct interest in the process and/or outcomes of the study under con-
sideration by the HTAIn. Regional Resource Centres: The academic 
and research organisations which conduct Health Technology Assess-
ment studies commissioned by HTAIn
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Of the 18 checklists, 6 were designed to assess the 
reporting of health economic evaluations [12–14, 20–22], 
9 aimed to review the process of economic evaluations 
[14–19, 21, 23, 24], 2 checklists were specifically framed 
to evaluate uncertainty assessment [25, 26], while the 
remaining 3 were broad guidelines/recommendations for 
the conduct of economic evaluations [27–29]. The review 
of existing checklists reveals that the majority of the check-
lists are author-reporting formats and do not comment on 
the appropriateness of methods conducted and reporting of 
results. No reviewed checklists include a section to review 
the model. Further, most of the checklists do not support 
a comprehensive review of costing and outcome valuation 
methodology. After reviewing these checklists, an ini-
tial draft of the HTA-QAC was prepared with discussion 
amongst the authors to include the aspects that are miss-
ing or incomplete in the existing checklists. A guidance 
manual was also prepared, which delineated the process of 
application HTA-QAC to assist the researchers as well as 
the reviewers while filling it out.

2.2  Phase II

In the second phase, the HTA-QAC and its guidance 
manual were circulated amongst the members of the 
technical appraisal committee of HTAIn via e-mails for 
their review and feedback. A meeting took place to discuss 
the recommendations of the technical appraisal committee 
members. This virtual meeting included 8 members of the 
technical appraisal committee, which comprised officials 
from Ministry of Health, public health specialists, clinicians, 
clinical trial specialists, medical ethics specialists as well as 
economists. Further, 13 members of the HTAIn secretariat 
along with 7 members from the regional resource centres, 
i.e., the academic and research organisations which conduct 
HTA studies commissioned by HTAIn, also participated 
and provided their feedback in the virtual meeting. The 
technical appraisal committee provided recommendations 
on the overall structure of the checklist, the inclusion of 
important methodological aspects in the report and model 
review section and to ensure that the HTA processes followed 

 

 

I. Drummond Checklist, 1996

II. Reporting Format for

Economic Evaluation. Part II: Focus 

on Modelling Studies, 1998

III. The EVIDEM, 2008 

IV.  NICE Quality Appraisal 

Checklist, 2012

V. CHEERS Checklist, 2013 

VI. CHEERS Checklist, 2022

I. Checklist to Evaluate 

Pharmacoeconomic Studies, 1993

II. QHES Checklist, 2003 

III. The EVIDEM, 2008

IV. SIGN Checklist, 2012 

V. NICE Quality Appraisal 

checklist, 2012

VI. JBI Critical Appraisal Checklist 

for Economic Evaluations,2017

VII. SMC Economics Checklist, 

2017 

VIII. CASP Checklist, 2018

IX. Reviewing economic 

evaluations: A checklist, NSW, 2021

I. Handling uncertainty when 

performing economic evaluation of 

healthcare interventions, 1999

II. Sensitivity analysis in economic 

evaluation: an audit of NICE current 

practice and a review of its use and 

value in decision-making, 2009 

I. Panel on Cost-Effectiveness in 

Health and Medicine, 1996 

II. Checklist by NHS R&D HTA 

Programme-NICE, 2004 

III. The ISPOR RCT-CEA Task 

Force Report, 2005

Reporting Checklists – 
Economic Evaluations 

Review checklist –  

Economic evaluations 

Uncertainty assessment Guidelines/recommendati
ons/reports –  

Economic evaluations 

Fig. 2  Health Technology Assessment checklists identified during the 
targeted literature review. EVIDEM Evidence and Value-Impact on 
Decision Making, CHEERS Consolidated Health Economic Evalua-
tion Reporting Standards, QHES Quality of Health Economic Stud-
ies, SIGN Checklist Scottish Intercollegiate Guidelines Network, 
SMC Scottish Medicine Consortium, CASP Critical Appraisal Skill 

Program, JBI Joanna Briggs Institute, NSW New South Wales, NHS R 
& D National Health Services Research & Development, HTA Health 
Technology Assessment, NICE National Institute for Health and Care 
Excellence, ISPOR The Professional Society for Health Economics 
and Outcomes Research, RCT-CEA Randomized Clinical Trials-Cost-
Effectiveness Analysis
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are in concurrence with the Indian reference case. Further, 
the committee also suggested conducting a pilot on already 
conducted studies before finally using the checklist. This 
process was undertaken in the period from January to July 
2020. The checklist was further revised given the suggestions 
and inputs of the members of this review committee.

2.3  Phase III

The third phase comprised piloting the HTA-QAC to assess 
the quality of the approved HTA study reports. Thirteen 
reports were available on the HTAIn website at the time of 
the development of HTA-QAC. All 13 reports were included 
in the pilot phase. We approached the authors from the 
regional resource centres in a sequential manner to fill out 
the author section of their respective outcome report in order 
to incorporate their feedback on the clarity of the content in 
the checklist, difficulties faced while filling the checklist, and 
the overall structure of the checklist. After feedback from 3 
researchers, there were no further significant amendments to 
be made. The authors (of the present manuscript) agreed with 
the content for more than 95 % of the fields in the checklist. 
Therefore, we did not contact other researchers for inputs 
on the author reporting section. However, we completed the 
reviewer section for all 13 reports.

Five rounds of virtual discussions were held with these 
researchers from regional resource centres to resolve the 
discordance in opinions and develop solutions for the 
identified problems in the use of the checklist. Different 
researchers interpreted the checklist questions in different 
ways. Therefore, we revised the language of the questions 
so that all researchers would interpret them in the same 
way. It was observed that there is subjectivity in what is 
expected in response to a specific question. Given this, 
we created a “description” label and outlined what is the 
expected answer to each question. Next, the researchers 
faced difficulty while providing scoring for each question. 
Earlier, all the ratings were sought on a 1- to 10-point scale. 
Thereafter, we introduced the Likert scale and assigned 
different scoring criteria to different questions depending 
on what is best for each question. Currently, the checklist 
can be rated on a Likert scale, a 1- to 10-point scale as well 
as a binary response. We also prepared a guidance manual 
for the checklist so that any author or reviewer filling out 
the checklist will interpret it in the intended way. Over a 
duration of one and a half years between January 2020 to 
June 2021, the checklist was revised 15 times to incorporate 
the suggestions and inputs received during each phase. 
Since it was not possible to have face-to-face meetings due 
to the current coronavirus disease (COVID-19) pandemic, 
virtual meetings were held for this entire process.

HTA-QAC

Author section

Reporting

Reviewer section

Report/Manuscript 
review Model review

Basic study information

Study rationale/Policy 
relevance

Description of study 
methods

Reporting of model input 
parameters

Description of study 
results

Model platform, 
description, and interface 

Model assumptions and 
inputs

Model functionality

Model calculations: 
Linking, process, results

Model output summary

Study description: 
title, rationale, 

objectives

Review of methods: 
model structure, 
inputs, analysis

Review of results: 
reporting, 

appropriateness, 
validity

Review of other 
analyses: uncertainty, 
budget impact, equity

Model validity, 
comparison of 

findings, limitations

Fig. 3  Health Technology Assessment—Quality Appraisal Checklist (HTA-QAC)
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3  Description of the Quality Appraisal 
Checklist

The HTA-QAC has been divided into two parts: a self-report-
ing section to be filled by the author and another section 
to be filled by the reviewer (Fig. 3). The author section of 
the checklist aims to obtain a comprehensive description of 
the study from the author. The reviewer checklist has been 
divided into two sections: one to review the report/manu-
script and the other to review the model. The first part of 
the reviewer section, which is the report/manuscript review, 
aims to assess the appropriateness of study methods, the 
assumptions made, the data sources used, and the reporting 
of results. The second part of the reviewer section constitutes 
the technical aspect of reviewing the model. Further, we have 
also categorised the entire checklist based on some aspects 
that may be considered essential or desirable when being 
reviewed. The key elements necessary to be fulfilled for 
acceptance/passing the quality check have been labelled as 
essential (***); the conduct of other important technical anal-
yses and aspects apart from the main economic evaluation 
analysis have been labelled as major (**), and the optional 
or good-to-have elements have been labelled as desirable (*). 
Each section has been described in detail below. The com-
plete checklist has been attached as Supplementary File: S2

3.1  Section‑wise Description

3.1.1  HTA‑QAC 1: Author Section

The author section is a self-reporting format comprising 7 
domains. For this section of the checklist, the authors are 
required to specify the page numbers and line numbers of the 
outcome report where the information sought is mentioned 
against each section in the HTA-QAC.

3.1.1.1 Basic Information This section includes general 
information about the study including the title and year of 
conduct of the study. The title of the study is required to 
specify the study design, study setting/geography, interven-
tion/control, and disease/programme of concern.

3.1.1.2 Need for the Study This section requires the author 
to summarise the existing knowledge regarding the topic 
under study and justify the need for the present study. In 
addition, the author is required to highlight the additional 
gains from the present study related to the generation of evi-
dence and its policy implications.

3.1.1.3 Policy Relevance It is important to understand 
how the evidence generated from the present study will 
help the process of evidence-based policymaking or what  

implications the study output would have on the current 
health policy. The author should provide this information 
in 3 bullet points.

3.1.1.4 Study Description In this section, the author is 
required to clearly state the aims and objectives of the 
present analysis. Second, the author is required to com-
prehensively describe the intervention and comparator, its 
relevance to the target population, and existing evidence 
available regarding the efficacy and costs. Third, the author 
should describe the target population in terms of its rele-
vance, composition, and characteristics. Finally, the author 
should specify the choice of time horizon considered appro-
priate to account for all benefits and costs of the interven-
tion, the discount rate chosen to assess the present values of 
future outcomes and costs, and the perspective of the study.

3.1.1.5 Study Methods This section requires the authors 
to provide information on study methods. First, the author 
is required to provide information related to the choice of 
model. Apart from the model choice, the author should 
indicate if the study required modelling of any infectious 
disease and whether or not interactions were considered. 
If interactions were considered, information regarding the 
use of difference or differential equations is to be provided. 
Second, the author is required to specify the choice of study 
perspective (societal/provider/patient) and time horizon 
for the study. Third, the author is required to specify the 
costs of various items to be considered. The type of costs 
to be included can be classified broadly as direct and indi-
rect (Fig. 4). Under direct costs, the author should clearly 
describe items to be considered under “health system costs” 
and “out-of-pocket (OOP) expenditure:

 I. Direct medical costs:

a. Health system costs: All costs associated with out-
patient consultation, in-patient hospitalisation treat-
ment, intensive care admission, surgery, and diag-
nostics incurred at the level of health facility are 
included in this category.

b. Patient level costs/ OOP expenditure: These include 
expenses incurred by the patient on drugs, diagnos-
tics, procedures, admission fees, etc. during hospi-
talisation.

 II. Direct non-medical costs: These include expenses 
paid by the patient on food, transportation, board and 
lodging during the course of treatment.

Similarly, the author should report if indirect costs were 
included in the analysis. Such costs include loss of wages 
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and employment, productivity losses due to morbidity, as 
well as premature mortality.

The author is required to provide information related to 
health outcomes in terms of whether primary or secondary 
data or both types of data sources were used. The secondary 
sources are to be categorised as single or multiple studies, 
clinical trials, systematic reviews, and meta-analyses. In 
addition, the author is also required to provide information 
on immediate/short-term outcomes, for example, a decrease 
in blood pressure or an increase in physical activity associ-
ated with an intervention for the prevention of hyperten-
sion intervention. Alternatively, the author needs to report 
whether long-term outcomes, for example, life years, qual-
ity-adjusted life years (QALY), disability-adjusted life years 
(DALY), or both, were reported for the study. Further, the 
sources for utility values, whether primary or secondary or 
expert opinion, are also to be reported by the author.

Finally, the author is required to specify if sensitivity 
analysis was performed to address uncertainty. Additionally, 
the author needed to specify whether or not other analyses 
such as equity, budget impact, and stakeholder analyses have 
been performed.

3.1.1.6 Reporting of  Model Parameters and  Their 
Sources The HTA-QAC requires the author to report 
whether all parameters have been specified/tabulated with 
their base values, uncertainty ranges, and sources. This 
reporting of parameters is to include all demographic and 
epidemiological parameters, coverage and utilisation param-

eters, risk rates/ratios and transition probabilities, effective-
ness, and cost parameters that have been fed into the model.

3.1.1.7 Study Results Under this section, the author has to 
provide a binary response on whether or not the following 
are included in the study outcome report: total costs sepa-
rately for both intervention and comparator as well as the 
incremental costs, along their uncertainty ranges. In addi-
tion to costs, it should be assessed whether all outcomes 
(life years/QALY/DALY) for both interventions as well as 
comparator, incremental outcomes, and the incremental 
cost-effectiveness ratios (ICERs) for all possible scenarios 
(if there are multiple interventions) along with uncertainty 
ranges are reported.

In addition to reporting the above results, the author 
reporting part of the HTA-QAC also seeks information on 
whether the different forms of analyses, such as equity analy-
sis, budget impact analysis, and stakeholder analysis were 
conducted. The author is to report as a binary response (yes 
or no) if these analyses were conducted and the results were 
presented in the expected format.

3.1.2  HTA‑QAC Reviewer Section: Report Review

The domains under this section are corresponding to the 
author reporting section. However, while the author reports 
on the adequacy of reporting, the reviewer assesses the 
appropriateness of choices made for the analysis. With each 

OPD: Out-patient department, IPD: In-patient department, ICU: Intensive Care Unit, OT: Operation Theatre 

Fig. 4  Illustration of types of costs to be included in an economic evaluation
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section in the HTA-QAC, it has been mentioned how the 
reviewer should rate a particular aspect along with the cri-
teria on which the assessment is to be based. This section 
comprises 4 domains.

3.1.2.1 Basic Information The reviewer is expected to rate 
the appropriateness of the title of the study depending on 
whether the title appropriately justifies the objectives of the 
study, and specifies the study design, study setting/geogra-
phy, intervention/control, and disease/programme of con-
cern. The reviewer has to rate the appropriateness on a scale 
of 1 to 10, with equal points for each domain. Second, the 
reviewer has to rate the quality of the abstract depending on 
whether it gives a comprehensive description of the study. 
Third, the objectives of the study should give complete jus-
tification of what is expected from the study and its relation 
to existing evidence. The reviewer is expected to rate the 
clarity of objectives on a scale of 1 to 10.

Finally, the reviewer has to rate the appropriateness of 
the description of the intervention, comparator, and study 
population on a scale of 1 to 10. The rating would depend on 
whether a detailed description of intervention and compara-
tor is given (2 points) in terms of the type of health benefits 
provided, the effectiveness, safety profile as well as evidence 
on cost. Also, the appropriateness of justification for the 
choice of intervention and comparator should be evaluated 
(2 points) where one may discuss aspects related to clinical 
features of both comparator and intervention and the need 
for intervention over the existing pattern of care or the com-
parator. Further, the description of the characteristics of the 
study population and justification of why this population is 
relevant for the study (3 points) should be appraised by the 
reviewer. Last, the author’s consideration of any subgroups 
and justification for its choice is also to be reviewed, which 
should indicate that health effects or costs for a particular 
subgroup are expected to differ from the general population 
(3 points). In addition, the reviewer should also comment on 
whether there was a relevant subgroup that was not consid-
ered for the analysis.

3.1.2.2 Study Methods Under this section, the reviewer is 
required to assess the appropriateness of the methodology 
based on the following:

 I. Choice of model and its appropriateness for the given 
analysis along with a clear description of the underly-
ing assumptions.

 II. Inclusion of costs according to the study perspective, 
appropriateness of cost data in case of secondary 
sources, appropriateness of methodology adopted 
for primary data collection, and appropriateness of 
conversion rates used for costs.

 III. Appropriateness of source of effectiveness data given 
existing evidence in case of secondary data or appro-
priateness of methods used to collect primary data on 
effectiveness. Similarly, the appropriateness of the 
choice of short-term and long-term outcomes, and 
the appropriateness of the choice of utility measure 
and its sources should be appraised by the reviewer.

 IV. Use of appropriate discount rate as per Indian refer-
ence case guidelines, and appropriate annualisation 
of costs.

 V. Adequacy of type of uncertainties identified (meth-
odological, structural, heterogeneity, parameter) and 
appropriateness of method (reference case, subgroup, 
scenario, univariate, PSA) used to address the same.

 VI. Appropriate conduct of other analyses, if performed, 
such as the expected value of perfect information 
(EVPI), equity analysis, stakeholder analysis, and 
budget impact analysis. For assessment of the con-
duct of budget impact analysis, the Indian recommen-
dations for the conduct of BIA may be referred to 
[11].

Based on the assessment of the methods section, the 
reviewer is expected to rate on a scale of 1 to 10 depending 
on whether the study methods were in concurrence with the 
HTA process manual of India [10].

3.1.2.3 Study Results In this section, the reviewer is 
expected to rate the appropriateness of the presentation of 
results. For example, an appropriate listing of the absolute 
and incremental costs and outcomes for each scenario sepa-
rately along with ICER(s). Also, uncertainty ranges should 
be mentioned around each result parameter. Further, adher-
ence to the standard reporting practices for uncertainty anal-
ysis is also to be evaluated. For example, the presentation 
of tornado plots for one-way sensitivity analysis (OWSA), 
subgroup-specific ICER(s), cost-effectiveness acceptability 
curves (CEAC), cost-effectiveness (CE) plane as well as 
confidence intervals for ICERs for PSA.

3.1.2.4 Discussion and Conclusion The reviewer is expected 
to rate whether the authors have appropriately justified the 
results of the analyses in terms of the direction of the results 
as well as evidence supporting the direction of study results. 
Second, the reviewer is expected to rate how do the authors 
present the comparison of the study findings with the exist-
ing evidence in the same domain. In case the findings of the 
study differ from that of the existing literature, the reviewer 
is required to determine whether the author was able to iden-
tify and justify the reasons for this difference in findings. 
This information also helps to determine the validity of the 
model wherein the reviewer is expected to assess whether 
the outputs of the model are in concurrence with the exist-
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ing scientific evidence available. For example: is the average 
life expectancy of the cohort in concurrence with the exist-
ing evidence on the same? Is the average predicted survival 
from the model in concurrence with clinical evidence? Is 
the reduction in disease-free episodes/increase in average 
disease-free survival/increase in average progression-free 
survival/decrease in mortality from the model in concur-
rence with the evidence from clinical effectiveness litera-
ture? Third, the reviewer is required to comment on the 
external validity of the study findings and how the authors 
describe the generalisability of the study findings to other 
settings, relevant populations, and age sub-groups.

Fourth, the reviewer is to assess whether the authors have 
mentioned all the key limitations of the study. Also comment 
if any potential limitations can bias the study findings and 
affect its internal validity.

In addition to the above, the reviewer is expected to 
comment on whether the conclusion of the study is in con-
currence with the specified objectives of the study in the 
beginning or if there are any deviations from the expected 
outcomes of the study. The reviewer ratings should consider 
how the recommendations of the study will help provide 
evidence for the formulation of related health policies. All 
the parts of this domain are to be rated on a scale of 1 to 10. 
The reviewer is expected to give possible explanations for 
the rating they provide.

3.1.3  HTA‑QAC Reviewer Section: Model Review

This section consists of 7 domains that guide the reviewer to 
assess the model.

3.1.3.1 Basic Information This section comprises the 
necessary information required to assist the review of the 
model. It consists of key points such as the type of platform 
used for building the model, availability of a model diction-
ary containing brief analysis description, the index for dif-
ferent sheets, abbreviations, labels for different variables, 
tables and figures, and references, proper labelling of sheets, 
tables and figures, consistent naming convention throughout 
and a user-friendly layout to efficiently review the model.

3.1.3.2 Model Assumptions This section seeks information 
on whether the model figures (Markov models, decision 
tree) and underlying model assumptions have been listed 
clearly.

3.1.3.3 Functionality The section is to check the model 
functionality, which includes checks for macros, and ranges, 
and lookup values, check for general error messages, and 
any links to external sources.

3.1.3.4 Model Inputs Under this section, the reviewer is 
expected to check for a listing of all inputs under one sheet, 
checking for the correctness of any conversion of param-
eters (for example risk/ratios to probability), and checking 
for proportion sums and mutually exclusive parameters.

3.1.3.5 Calculations In this section, the linking and the pro-
cesses running in the model are to be checked. It includes 
correct linking of different cells within as well as between 
sheets and the correct formulation of processes like dis-
counting, annualisation, QALY calculations, and others.

3.1.3.6 Uncertainty Analysis The reviewer is expected to 
perform checks on the conduct of uncertainty analysis. It 
includes checking the appropriateness of ranges listed for all 
parameters, proper linking of tables and graphs generated, 
functioning of macros, appropriateness of distributions 
assigned to parameters and their sources, and appropriate 
presentation of results of various analyses.

3.1.3.7 Model Summary The model summary/output sec-
tion is to be reviewed to ensure the comprehensive descrip-
tion of results, which include appropriate linking of sum-
mary estimates, and appropriate linking and labelling of 
tables, figures, and graphs.

For ease of understanding, a filled out checklist for an 
HTA outcome report [28] has been appended as Supple-
mentary File: S3.

4  Discussion

The findings generated from HTA studies are a valuable evi-
dence base for decision making. Resource scarcity, techno-
logical advancements in health, and growing advocacy for 
higher spending in health care have warranted the need for 
sustainable decision making in health. Since the institution-
alisation of HTAIn, 19 HTAs have been completed in India 
[29]. In addition, many researchers and academicians have 
been conducting HTAs to provide evidence in the form of 
clinical/cost effectiveness of health intervention. However, it 
is of utmost importance to assure the highest level of quality 
of such evidence if it is to be used for making policy deci-
sions. Second, HTAIn is committed to standardising practices 
related to the conduct of HTA research. The development of 
a quality appraisal checklist will not only ensure that good 
quality evidence is generated but will also improve transpar-
ency, thus promoting the use of the evidence generated.

Past evidence shows that several checklists have been 
developed for reporting as well as reviewing economic evalu-
ations. Among all the published evidence, the Drummond 
checklist [13] and CHEERS statement [12] have been used 
widely for reporting economic evaluations. However, these 
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checklists are self-reporting formats and do not incorporate 
the reviewer component. Further, there is a limited scope to 
judge the quality and appropriateness of various methodo-
logical aspects. Recently, a revised version of the CHEERS 
Checklist has been published with improvements to include 
stakeholder engagement, analysis of distributional effects, 
model sharing statements, and language changes [22]. How-
ever, it is a reporting platform and does not allow quality 
assessment. Even in the reporting structure, detailed infor-
mation about costs, valuation of outcomes, and uncertainty 
assessment is missing. A few checklists have also been pub-
lished that focus on the aspect of reviewing the quality or 
appropriateness of methods used. One of these is the Scottish 
Intercollegiate Guidelines Network (SIGN) checklist pub-
lished in 2012 [16]. This checklist has been divided into two 
broad sections named internal validity and overall assessment 
of the study. A limitation of this checklist is that it is very 
brief and does not enable assessment of some key aspects 
such as input parameters used, methodological choices, 
sources of data and assumptions as well as the reporting for-
mat of the analysis. The NICE quality appraisal checklist 
was also published in 2012 and allows both reporting as well 
quality evaluation [21]. Although the checklist covers most of 
the methodological aspects, it does not comment on types of 
cost, their estimation methods, effectiveness data assessment, 
estimation of utility values, and information related to model 
structure assumptions. Similarly, the Critical Appraisal Skill 
Program (CASP) checklist, published in 2018, is generic and 
does not aim to assess the appropriateness of the methodo-
logical components [18]. Both these checklists provide an 
overview of the analysis but do not provide an opportunity 
for the reviewer to critically review the analysis. Similarly, 
while the Scottish Medicine Consortium (SMC) Economics 
Checklist was published in 2017, its main focus is to review 
pharmaceutical products only [17]. Second, it is a subjective 
checklist and may be a very lengthy and time-consuming 
process for the reviewer to fill it.

Amongst the reviewed checklists, the Evidence and 
Value: Impact on Decision Making (EVIDEM) framework, 
published in 2008, provides both reporting and reviewing 
formats unlike others discussed above which either focus 
on reporting or reviewing [14]. This (EVIDEM) checklist 
is divided into two components where the first part assesses 
the completeness and consistency of reporting and the sec-
ond part on focussed on the relevance and validity of the 
economic evaluation. However, this checklist is also very 
brief and does not capture detailed information on several 
key methodological aspects, which is pivotal when making 
inferences on the quality of research. In addition, this check-
list is also subjective and seeks only comments and not objec-
tive scoring. Another recent checklist, published in 2021 by 
the government of New South Wales, also allows us to assess 
the quality of economic evaluations [23]. This checklist seeks 

information on most of the key methodological aspects of 
an HTA; however, it lacks information on model structure 
and underlying assumptions. Criteria to assess primary data 
collection, as well as the criteria to rate uncertainty assess-
ment, are also very limited. Supplementary File: S4 (Table) 
compares the different available checklists based on the key 
parameters essential to the conduct of economic evaluations.

In this paper, we present a checklist that comprises a com-
prehensive set of items that should be part of both reporting 
and reviewing practices. In addition, the HTA-QAC includes 
a section on model review, which is the novelty of this check-
list. No studies reviewed include a model review section in 
their checklists (Supplementary File: S4). This “model review’ 
section ensures assessment of model validity, and correctness 
of the computation process as well as ensuring transparency. 
Second, our checklist gives an option to provide both objective 
and subjective assessments. Multiple and exhaustive options 
for each section have been given to account for variation in 
methodological choices. When compared with other checklists 
(Supplementary File: S4), all these formats have a single scor-
ing criterion, which might not be suitable for different types 
of information sought. Our checklist allows multiple rating 
options (binary, Likert scale, guided 1- to 10-point rating, 
subjective assessment), which will allow a thorough assess-
ment of the study. Third, the reporting and reviewing sections 
correspond to each other so that the reporting checklist can 
be used to facilitate the reviewing process. The checklist has 
been framed keeping in view the reference case for conduct-
ing HTA in India to promote the standardisation of processes. 
When compared to other published checklists reviewed, only 
3 are based on underlying country-specific or internationally 
accepted reference case (Supplementary File: S4). In addi-
tion, we provide a guidance manual (Supplementary File: S5) 
along with the checklist to avoid misinterpretation as well as 
standardisation of use. Fourth, our checklist allows detailed 
assessment of uncertainty analysis, which has not been fully 
addressed in previously published checklists (Supplementary 
File: S4). More importantly, we piloted the use of our checklist 
to assess the ease of use and the quality of information that 
it provides. Given the findings of the pilot, the checklist was 
modified several times to ensure relevance, validity, smooth 
usability, and practicability.

There are a few limitations of the present study. First, we 
conducted a targeted review of the literature and not a system-
atic literature review, which may have led to missing some stud-
ies. However, we supplemented our review by including the 
websites of national and international HTA agencies to gather 
information on available HTA checklists. Second, although 
the model checklist allows review of models built on other 
platforms along with MS Excel, the focus of the checklist is 
more towards Excel-based modelling and economic evalua-
tion. This is because the HTA assessors are trained in India, 
by HTAIn, using MS-Excel. Our checklist uses the rating on 
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a 1- to 10-point scale to summarise the scores obtained on the 
assessment of the study by the reviewer, which may introduce 
some degree of subjectivity on the part of the reviewer while 
rating. Finally, we did not include the assessment of conducting 
EVPI in the model review section. This is because EVPI has 
not been recommended as an essential analysis in the reference 
case for HTA in India. Also, we do not have methodological 
guidelines for the conduct of EVPI in India. However, we will 
revise and expand our checklist as we further progress and 
develop EVPI-specific guidelines for India.

5  Conclusion

The use of HTA evidence has significant implications for the 
allocation of scarce resources, for which quality benchmark-
ing of research methods has gained importance. Weak or low-
quality evidence may not provide the confidence for using 
the evidence for policy decisions. This may lead to errors 
in decision making and can be associated with significant 
opportunity costs. Therefore, it is imperative to have guid-
ance on reporting and reviewing practices for HTA research 
to ensure the quality and transparency of the research. We 
recommend that such processes should be standardised, by 
the mode of quality appraisal checklists, to ensure consist-
ency of reporting and reviewing practices of HTA studies, 
thus enhancing the quality of evidence.
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