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Abstract

Background and objective Economic evaluations are one
of the important tools in policy making for rational allo-
cation of resources. Given the very low public investment
in the health sector in India, it is critical that resources are
used wisely on interventions proven to yield best results.
Hence, we undertook this study to assess the extent and
quality of evidence for economic evaluation of health-care
interventions and programmes in India.

Electronic supplementary material The online version of this
article (doi:10.1007/s40258-015-0201-6) contains supplementary
material, which is available to authorized users.

< Shankar Prinja
shankarprinja@gmail.com

School of Public Health, Post Graduate Institute of Medical
Education and Research, Sector-12, Chandigarh 160012,
India

The George Institute for Global Health, Camperdown,
NSW 2050, Australia

Health Policy Research Unit, Institute of Economic Growth,
University of Delhi Enclave, Delhi 110007, India

Sydney Medical School, University of Sydney, Sydney,
Australia

Published online: 08 October 2015

Methods A comprehensive search was conducted to
search for published full economic evaluations pertaining
to India and addressing a health-related intervention or
programme. PubMed, Scopus, Embase, ScienceDirect, and
York CRD database and websites of important research
agencies were identified to search for economic evaluations
published from January 1980 to the middle of November
2014. Two researchers independently assessed the quality
of the studies based on Drummond and modelling
checklist.

Results Out of a total of 5013 articles enlisted after
literature search, a total of 104 met the inclusion criteria
for this systematic review. The majority of these papers
were cost-effectiveness studies (64 %), led by a clinician
or public-health professional (77 %), using decision
analysis-based methods (59 %), published in an interna-
tional journal (80 %) and addressing communicable dis-
eases (58 %). In addition, 42 % were funded by an
international funding agency or UN/bilateral aid agency,
and 30 % focussed on pharmaceuticals. The average
quality score of these full economic evaluations was
65.1 %. The major limitation was the inability to address
uncertainties involved in modelling as only about one-
third of the studies assessed modelling structural uncer-
tainties (33 %), or ran sub-group analyses to account for
heterogeneity (36.5 %) or analysed methodological
uncertainty (32 %).

Conclusion The existing literature on economic evalua-
tions in India is inadequate to feed into sound policy
making. There is an urgent need to generate awareness
within the government of how economic evaluation can
inform and benefit policy making, and at the same time
build capacity of health-care professionals in under-
standing the economic principles of health-care delivery
system.
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Key Points for Decision Makers

There is a relative dearth of economic evaluation
evidence for health-care interventions in India.

The quality of economic evaluation studies for health
care in India needs improvement, especially in
addressing the uncertainties involved in the
modelling estimates.

There is a need to generate capacity of researchers to
undertake quality economic evaluations, as well as
an orientation of the policy makers so that there is
demand for such studies as well as a scope for its use
in policy making.

1 Introduction

In high income countries (HIC) such as USA, UK, Canada
and Western European countries, policies to promote the
use of evidence on value for money have long been in place
[1-3]. Countries in the South East Asia region (SEAR)
such as Taiwan, Malaysia and Thailand have also institu-
tionalised health-technology assessment processes (HTA)
into certain areas of policy. These policy measures have
strengthened the imperative in each setting on achieving
efficacy, cost effectiveness and value for money in the
health sector [4, 5].

Recent initiatives in India have indicated a growing
recognition of the important role of economic evidence in
setting health-sector priorities. For instance, the National
Technical Advisory Group on Immunization (NTAGI) was
set up to inform decision making for introduction of new
vaccines and strengthening the Universal Immunisation
Programme (UIP) [6]. The Department of Health Research
in India has recently set up a Medical Technology
Assessment Board (MTAB) for evaluation of appropriate-
ness and cost effectiveness of the available and new health
technologies in India [7]. The MTAB aims to encourage
investment in cost-effective interventions that will reduce
the cost and variations in patient care, expenditure on
medical equipment in directly affecting the cost of patient
care, overall cost of medical treatment, reduction in out-of-
pocket expenditure of patients and streamline the medical
reimbursement procedures. Also, recently, the Indian
chapter of International Society for Pharmacoeconomics
and Outcomes Research (ISPOR) produced guidelines on
how to conduct high-quality economic evaluation studies
[8]. ISPOR provides an environment for knowledge sharing
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among researchers, health-care practitioners and decision
makers interested in pharmacoeconomics and outcomes
research.

A recent systematic review of pharmacoeconomic
studies from India found 29 articles published during the
period from 1998 to 2012 [9]. However, this review cov-
ered only economic evaluation studies which focussed on
drugs. Moreover, the review included both full economic
evaluations (cost per outcome description with comparison
of alternatives) as well as simple cost analyses. Another
systematic review from India by Mishra et al. found 132
articles published between 1999 and 2012 [10]. However,
this was not focussed on full economic evaluations alone,
and included several other studies such as cost-only anal-
ysis and studies which measured changes in outcome (es-
timation of quality of life) alone. Following both these
reviews the present review breaks new ground in assessing
full economic evaluations on all health-care interventions
and programmes reported from India.

Given the very low public investment in the health
sector, it is critical that resources are used wisely on those
interventions that are proven to yield best results. Sound
investment decisions require technical evaluations, and it is
important at this juncture of policy environment to assess
progress that has been made in generating a body of evi-
dence around cost effectiveness of health programmes in
India. Hence we undertook this study to assess the extent
and quality of evidence for economic evaluation of health-
care interventions or programmes in India. Based on the
results, we indicate how India might move ahead to opti-
mise resource use in its various health programmes and
interventions. While it may be possible that some evalua-
tion results have gone directly into government policies
without being published, we believe it is not very probable
given that sound evaluation studies are highly publishable.

2 Methods
2.1 Search Strategy

A comprehensive computerised search was conducted in
November 2014 to search for published health economic
evaluations pertaining to India and addressing a health-
related intervention or programme. PubMed, Scopus,
Embase, ScienceDirect and York CRD (Centre for
Reviews and Dissemination) database were identified to
search for evaluations published from January 1980 to the
middle of November 2014. Website search of some
important UN agencies (World Health Organization, World
Bank and Asian Development Bank) and an Indian eco-
nomic research agency (National Council of Applied
Economic Research) was also carried out. The search
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Only Abstracts/not located (n= 7)

Fig. 1 Flow diagram showing study selection

strategy and the keywords are presented in “Box 1” and
Figure 1. The key words were checked for controlled
vocabulary under Medical Subject Headings (MeSH) of
PubMed, and ‘exploded’ in the database thesauri.

Library staff of Post-Graduate Institute of Medical
Education and Research (PGIMER), and the research staff
from the Advanced Centre for Evidence-Based Child
Health in the department of Paediatrics, Post-Graduate
Institute of Medical Education and Research, Chandigarh
were consulted to finalise the search strategy. The review
included only peer-reviewed articles that were reported in
the English language and excluded abstracts, reports,
expert opinion, narrative reviews, etc. To our knowledge,
all of the seven leading Indian journals on economics and
health economics that are published in local languages are
also published in English language. Hence, we did not
include papers published in non-English language.

2.2 Study Selection and Inclusion Criteria

The studies were selected based on a two-stage screening
process as shown in Fig. 1. The search started by screening

the titles and abstracts of all articles found in the initial
search from the databases and websites. Based on the
screening of titles and abstracts for removing duplicates,
potentially relevant studies were selected for further
review, which involved examining the content of their full
text. In the second-stage screening, only those studies were
considered, which were full health economic evaluations,
i.e. comparing both costs and outcomes of two or more
interventions and excluding partial economic evaluations
and cost-only analysis. Only those peer-reviewed papers
which presented a full economic evaluation of a health-care
intervention or programme pertaining to India, published in
English during 1980 to November 2014 were considered
eligible for full review. At this stage, a bibliographic search
of the selected studies was carried out to identify additional
relevant economic evaluations. The search was continued
until no new article was found. Two authors (ASC and BA)
had access to abstract and full text of the paper to decide on
its inclusion. Discrepancies between the two investigators
were solved by discussion with the lead author (SP).
Efforts were made to remove any bias by following strict
criteria for inclusion of studies in the review. Three authors
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for the present review are health economists, with two
authors having significant experience of undertaking sys-
tematic reviews. Two of the authors have additional
background as medical professionals.

2.3 Data Extraction and Quality Appraisal

A standardised data extraction form was developed to
collect the general and methodological data from the
selected studies. An electronic data collection form was
used, which was designed by the same people who
extracted the data. Section 7.5.3 of Cochrane Review
Handbook was consulted while designing of this form [11].
For assessing the quality of studies, Drummond checklist
developed by Drummond et al. was used [12]. For evalu-
ating studies based on a decision model, decision-analytic
modelling checklist was adapted from guidelines devel-
oped by Philips et al. [13]. A weighted version of Drum-
mond checklist developed by La Torre et al. was used to
give a composite score to each study based on its quality
[14].

The general information section of the data extraction
form included the following items: year of publication,
lead and corresponding author, institutional affiliation,
number of authors, country of residence of lead author,
profession of the lead author, publishing journal, country of
the journal (Indian or foreign), funding source, dis-
ease/subject area of the study and the type of intervention
(pharmaceuticals, public-health programme, service deliv-
ery, etc.). The methodological section included the fol-
lowing: type of economic evaluation, study design,
perspective, time period, discount rate, the primary out-
comes, type of costs and sensitivity analysis. Drummond
checklist, which assessed the quality, comprised 35 items
divided into three sections: study design, data collection
and analysis and interpretation of results. For each quality
item, a response was recorded either as ‘yes,” ‘no,” ‘not
clear’ or ‘not applicable.” A weighted version of the
Drummond checklist was used to compute a composite
quality score (global score) for each study based on the
weights assigned to each of the 35 items in the checklist.
The maximum overall quality score was 119. Weighted
scores of individual studies were converted into a per-
centage. Modelling checklist included 17 items for
assessing the model characteristics, model assumptions,
quality of secondary data and measures to address
uncertainties.

Two researchers (ASC and BA) independently assessed
the quality of the studies based on Drummond and mod-
elling checklist. Discrepancies between the two investiga-
tors were solved by discussion with the lead author (SP).
Kappa statistic was calculated to measure the agreement
between the two reviewers.
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2.4 Data Analysis

Descriptive statistical analysis, including frequency and per-
centages, was used to describe the characteristics of the
studies. The studies published pre 2005 (including 2005) and
post 2005 were compared based on certain general charac-
teristics and quality attributes, using chi square and one-way
ANOVA. The year 2005 was used as a cut-off for multiple
reasons. Firstly, India’s flagship programme, National Rural
Health Mission (NRHM), which led to beginning of decen-
tralised planning process was introduced in 2005. Secondly,
India produced its 2nd and more comprehensive National
Health Accounts in 2005. At the global level, an impetus to
the use of economic evidence for policy planning was pro-
vided by release of the report of 2nd edition of the Disease
Control Priorities Project in April 2006 [15]. Finally, the
planning for a number of publicly financed health insurance
schemes in India also started around that period. The asso-
ciation between quality and various factors such as year of
publication, lead author affiliation and speciality, focus and
type of evaluation, study design, perspective, etc., was also
examined. Mendeley software was used to manage the ref-
erences. Microsoft excel was used for data entry.

Incremental cost effectiveness ratios (ICERs) of all those
studies where the primary outcome was reported as dis-
ability-adjusted life-years (DALY) or quality-adjusted life-
years (QALY) were compared to present a summary evi-
dence for use in India’s policy making. ICERs of all these
cost-utility studies were adjusted to 2013 values, based on
the wholesale price inflation (WPI) index in India [16].
ICERs of all cost-utility studies, which were reported in US
Dollar (US$) were adjusted for inflation and converted to
their values in 2013. Studies which reported ICERs in
Indian National Rupee (INR) were first converted to US$
using currency exchange rates in the year of research and
subsequently were adjusted for inflation as done for other
cost-utility studies. The WHO Guide to Cost-Effectiveness
Analysis (WHO CHOICE) categorises interventions as
“‘highly cost effective’” when the ICER is less than the
gross domestic product (GDP) per capita, *‘cost-effective’’
when the ICER is between one and three times GDP per
capita, and ‘‘not cost-effective’’ when the ICER is more
than three times higher than GDP per capita [17]. Following
these guidelines, the inflation-adjusted ICERs of various
interventions, were compared with GDP per capita of India
in 2013, which was US$1500 [18].

3 Results

A total of 5494 articles were identified from databases
(4509 from PubMed, 372 from York CRD database, 296
from Embase, 250 from Scopus, 56 from ScienceDirect),
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websites (n = 6) and bibliographic search (n = 3) as
shown in Figure 1. After removing duplicates, the
remaining 5013 articles were screened by applying inclu-
sion criteria to the titles and abstracts. A total of 4856
articles were excluded in the first-stage screening and 157
studies were identified as eligible for 2nd screening. Full
text papers of these 157 studies were reviewed in the
second stage. Ultimately, 104 articles were found eligible
for this systematic review [19-122].

3.1 General Characteristics of Included Studies

Of the selected studies, the majority (64 %) were cost-
effectiveness analyses followed by cost-utility (30 %) and
cost-benefit analyses (6 %) as reported in Table 1. Only
20 % studies were published in Indian journals while the
remaining (80 %) were published in international journals.
The lead author was affiliated to an Indian institution in
39 % of these studies. Among 70 % of studies, either the
lead author or a co-author was affiliated to a foreign
institution. In most of these economic evaluations, lead
authors were clinicians (36 %) or a public-health profes-
sional (41 %) with health economists authoring in only
7 % studies. An average number of 6.22 researchers
authored the studies. About half of the studies used a
provider or payer perspective (48 %) followed by societal
perspective in 38 % of the studies. The perspective of study
was not clear in 11 % of studies while for about 39 % of
studies, perspective of the study was not explicitly stated.

The most common study comparator scenario used in
these evaluations was the routine programme or care
(41 %) followed by a ‘do-nothing’ scenario for comparison
in 37 % of the studies. Decision modelling was used in 63
(61 %) studies, with remaining 41 being the trial based
evaluations (39 %). Among trial-based studies, randomised
controlled design was reported in 54 % of the studies.
Similarly, among model-based studies, Markov model was
used in around 50 % of the studies. Secondary data on cost
and effectiveness were used in the 46 % and 56 % of the
studies, respectively. Utility based outcome measures were
used in 29 % (DALY) and 9 % (QALY) of the studies.
Remaining studies used clinical end points (20 %), life-
years saved (14 %) and illness prevented (20 %) as mea-
sures to value consequences or benefits. Around 22.2 %
(n = 14) of the model-based studies relied on the expert
opinion on some of their parameters. Specifically, five
studies had used expert opinion to come up with cost
estimates, three studies for quality-of-life weight assess-
ment and eight studies for deciding on transitional proba-
bilities/model structure.

Sensitivity analysis was performed in 69 % of the
studies, with univariate and multiway analysis being fol-
lowed in 91.6 % of these studies. Around 16.3 % (n = 17)

of the studies had done probabilistic sensitivity analysis,
while 3.8 % (n =4) of the studies reported having
undertaken bootstrapping to estimate confidence interval
for the ICER estimate. Discount rate was stated in 60 % of
the studies, with about half (49 %) the studies using a 3 %
rate to discount future costs and benefits. In terms of
funding, 42 % of the studies were funded either by an
international donor or UN/bilateral aid agency. Nearly
34 % studies did not list the funding source, while it was
reported as nil in 8 % of the evaluations. Only 6 % eco-
nomic evaluations in health were commissioned and fun-
ded by Indian national or state government. Cost was
reported in USD in 67 % of the studies followed by INR in
29 % of the studies.

Around 30 % of these evaluations focussed on phar-
maceuticals, 26 % on public-health programme, 19 % on
vaccines and 12 % on screening programmes. The inter-
ventions that were evaluated, addressed communicable
diseases in 58 % of cases, while the remaining focussed on
a non-communicable disease or injury. The interventions
were mostly (60.5 %) preventive in nature. In a majority of
cases the intervention took place in a primary-care setting
(60 %), followed by tertiary (27 %) and secondary care
(13 %). Around 50 % of the interventions addressed in the
evaluations were community based followed by facility-
based intervention (45 %). State-wise distribution shows
that around 14 % of the interventions were done in
Southern India, followed by 7 % in Delhi, 6 % in Gujarat,
5 % in Maharashtra, 3 % each from Andhra Pradesh and
Bihar, and 2 % from north eastern state of Sikkim. Around
52 % of the interventions were reported considering India
as a whole instead of focussing on any state.

More than three-quarters (78 %) of these evaluations
identified limitations of their analysis, while in 69 %
studies the authors discussed their findings in light of what
others had reported. However, only 36 % of studies had
considered the fiscal implications of the intervention on
budget, and only 40 % considered generalisability of their
findings.

3.2 Characteristics of Studies Before and After 2005

A total of 25 studies were identified as published pre 2005
while 79 were published after 2005 (Fig. 2). The percent-
age of lead authors from an Indian institution has fallen
from 60 % in pre 2005 to 33 % post 2005, which was
statistically significant (p < 0.05). Other factors which
registered a statistically significant increase include: clini-
cian and public-health expert as the lead author, publica-
tion in an international journal, HIV/AIDS and tuberculosis
as the disease investigated, application of multiway sensi-
tivity analysis and use of 3 % as the discount rate. For
some other characteristics such as DALY as the outcome
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Table 1 General and methodological characteristics of economic
evaluation studies for health-care interventions and programmes in

India
Variable Category Frequency?®
Institution affiliation of lead From India 41 (39)
author
Involvement of foreign author 73 (70)
Publishing journal National 21 (20)
International 83 (80)
Article nationally or National 87 (84)
internationally focused International 17 (16)
Lead author affiliation Clinician 38 (36)
Economist 7(7)
Public health/ 42 (41)
research
Member of UN 10 (9)
agency
Others 7 ()
Average number of authors 6.22 (5.73)
(standard deviation)
Study perspective Patient 3(3)
Provider/payer 50 (48)
Societal 40 (38)
Not clear 11 (11)
Study alternative Do nothing 38 (37)
Routine care/ 43 (41)
programme
Best available 3(3)
Alternative®
Other scenarios 20 (19)
Type of economic evaluation Cost-effectiveness 67 (64)
analysis
Cost-benefit analysis 6 (6)
Cost-utility analysis 31 (30)
Study design Trial based 41 (39)
Modelling 61 (59)
Both 2(2)
Type of trial Randomised 22 (21)
controlled trial
Non-randomised 44
trial
Observational study 15 (14)
Not applicable 63 (61)
Type of model Markov model 31 (30)
Decision tree 15 (14.5)
Not clear 17 (16.5)
Not applicable 41 (39)
Type of cost data used Primary 47 (45)
Secondary 48 (46)
Both 99
Type of effectiveness data used Primary 42 (40)
Secondary 58 (56)
Both 4 4)
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Table 1 continued

Variable Category Frequency?®
Time horizon Less than a year 18 (17)
1-5 years 22 (21)
5-10 years 14 (13.5)
>10 years but not 13 (13)
lifetime
Lifetime 18 (17)
Not mentioned 19 (18)
Outcome measure DALY 30 (29)
QALY 99
Clinical end points 21 (20)
Life years saved 15 (14)
Deaths averted 6 (6)
Illness prevented 21 (20)
Not clear 2(2)
Type of sensitivity analysis Univariate 36 (34)
performed Bivariate 6 (6)
Multiway 30 (29)
NA 32 (31
Discount rate used 3 % 50 (49)
3.50 % 1(1)
5% 44
10 % 7 (7)
NA 42 (40)
Currency Indian rupees 30 (29)
USD 70 (67)
International dollars 44
Funding agency State/national 6 (6)
government
UN/bilateral aid 13 (12)
agency
International donors 31 (30)
Private agency 303
Not mentioned 35 (34)
Nil 9(®)
Multiple funding 7(7)
agencies
Classification by disease type Communicable 60 (58)
diseases
Non communicable 36 (34)
diseases
Others 8 (8)
Type of intervention Diagnostic 5(0)
Pharmaceuticals 31 (30)
Vaccine 20 (19)
Medical device 4 4)
Service delivery 4 4)
Public-health 27 (26)
programme
Screening 13 (12)
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Table 1 continued

Variable Category Frequency?®
Classification of intervention Community-based 52 (50)
intervention
Facility-based 47 (45)
intervention
Both 5(5)
Level of care of provision Primary 62 (60)
Secondary 14 (13)
Tertiary 28 (27)
Nature of care Preventive 63 (60.5)
Curative 37 (35.5)
Both 44
Area wise classification of Urban 27 (26)
intervention Rural 9 (9)
Both 68 (65)
Considered the impact on 37 (36)
budget
Discussion about 42 (40)
generalizability
Identification of limitations 81 (78)
Comparison with other studies 72 (69)

# Value in parenthesis indicate percentage unless specified otherwise

" As represented by clinical guidelines

indicator, application of modelling for assessing cost
effectiveness, use of secondary cost and effectiveness data,
adoption of a provider or payer perspective, international
funding, and evaluation of preventive care—a statistically
insignificant difference was noted.

3.3 Quality of Studies in India

There was a high level of agreement between the two
assessors, with the kappa statistic of 87.7 %. An assess-
ment of quality of the studies in India is presented in
Table 2. The studies from India were of good quality in
terms of specifying the counterfactual or comparator sce-
nario (89 %), description of alternative scenarios (94 %),
indicating sources for effectiveness data (95 %), and
description of the primary outcome (93 %). However, the
studies had some major limitations. The choice of the type
of economic evaluation used was not well justified in a
large majority of 82 % studies. There was no explanation
of the perspective used in 39 % of studies. Quantity of
resources were not reported separately from their unit costs
in 51 % studies, while details on price adjustments for
inflation or currency conversion was not reported in 35.6 %
of the studies. The discounting was either not done (30 %)
or lacking in justification (37 %). In about one-fifth of the
studies, the conclusions were not accompanied by

appropriate caveats (19 %), or incremental analysis was
not reported (21 %).

A total of 63 studies used decision analytic methods to
model costs and effects. These model-based evaluations
were of good quality in terms of presenting the rationale for
model structure (94 %), appropriateness of model (94 %)
and its time horizon (81 %), biological plausibility of the
model and its disease transition states (92 %) and the
choice of assumptions for transition probabilities (86 %) as
reported in Table 3. The major limitation of the model-
based studies in India emanate from their ability to address
uncertainties involved in modelling. Only about one-third
of the studies involving modelling addressed the structural
uncertainties (33 %), or ran sub-group analyses to account
for heterogeneity (36.5 %) or analysed methodological
uncertainty (32 %).

3.4 Factors Influencing Quality of Studies

The overall quality score of economic evaluation studies in
India was 65.1 % (Table 4). There was no statistically
significant change in quality of studies undertaken before
(61.3 %) or after (66.3 %) the year 2005. However, the
quality of studies was significantly higher with the fol-
lowing characteristics: involvement of a foreign author as
lead author (71 %) or any co-author (69.4 %); published in
international journals (69.4 %); using a cost-utility design
(74.1 %); and funded by an international agency (73.8 %).
The quality was significantly lower for those studies where:
a clinician was the lead author (60.2 %); involved evalu-
ation of curative (57.8 %) or tertiary care (57.2 %); eval-
uated drugs, i.e. pharmacoeconomic studies (56 %); and
those which used a patient perspective alone (55.3 %).
Also, studies based on observational trials had a higher
mean quality score, i.e. of 58.7 %, followed by 56.5 %
among randomised trials and 51.8 % in non-randomised
trials. Among model-based studies, economic evaluations
based on Markov model had a higher mean quality score,
i.e. of 75.5 % followed by a score of 69.9 % in decision-
tree model based studies.

3.5 Cost Effectiveness of Health-Care Programmes
and Interventions in India

Among HIV/AIDS-related studies, all the interventions
were reported as highly cost effective (Table S1). Simi-
larly, ICERs for immunisation and tuberculosis interven-
tions were rated as highly cost effective. Some of the non-
communicable disease interventions were reported to be
highly cost effective, i.e. ECG for acute coronary syn-
drome, screening and delivery of hearing aids at secondary
and tertiary level, school-based eye screening programme
and universal gestational diabetes screening. Tele-
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Public health program assessed
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Secondary effectiveness data used
Secondary cost data used

3% discount rate used*

Multiway sensitivity analysis used*

M Pre 2005 m® Post 2005

DALY as outcome indicator

Modelling as study design
Provider as study perspective
Cost Utility analysis

AIDS & TB as the subject area*

Focus on primary level of provision of care
Focus on preventive care

Internationally focussed

Published in International journal*

Public health professional as lead author*
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Percentage of studies

Fig. 2 Comparison of economic evaluation studies pre and post 2005 based on certain general and methodological characteristics. Asterisk

shows statistically significant at a value of <0.05)

ophthalmology for diabetic retinopathy, school-based
smoking prevention programme and primary eye care
screening programme were cost-effective interventions.
Among life-style interventions, only food labelling was
cost effective. Use of auto-disable syringes, vitamin A
supplementation, genetically modified (GM) fortification
for vitamin A and treatment strategies for Helicobacter
pylori were labelled as highly cost effective. Table Sl
(supplementary material) contains the characteristics of
these cost-utility studies.

Out of a total of 104 studies, 77 (74 %) authors reported
the intervention as cost effective. While only 11 (10.5 %)
found that intervention was not cost effective. The results
of the remaining 16 (15.5 %) studies were either unclear or
no strong conclusions were made by the authors.

4 Discussion

To our knowledge this paper is the first comprehensive
systematic review of the evidence on economic evaluation
for health care in India. Our review yielded a total of 104
full economic evaluations published from 1980 to 2014.
The majority of these papers were cost-effectiveness
studies (64 %), led by a clinician or public-health
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professional (77 %), using decision analysis-based meth-
ods (59 %) and published in an international journal
(80 %). In addition, 42 % were funded by an international
funding agency or UN/ bilateral aid agency, and 30 %
focussed on pharmaceuticals. The average quality score of
these full economic evaluations was 65.1 %.

4.1 Extent of Economic Evaluations for Health Care
in India

The absolute number of studies uncovered in the review
indicates that economic evaluation in health in India is at an
early stage of development. The 104 papers included in this
review compares to 1249 papers on cost effectiveness pub-
lished in the USA between 1979 and 1990, and 1167 pub-
lished between 1991 and 1996 [123]. Nevertheless, this
exceeds the number of economic evaluation studies we found
when using the same inclusion criteria in relation to other
developing countries such as South Africa (n = 45), Thailand
(n = 39), Vietnam (n = 26), Bangladesh (n = 12), Nigeria
(n = 44) and Zimbabwe (n = 26) [124-129]. However, the
gap in current economic evidence in India is exacerbated by
the need for region- or state-specific studies that account for
variations in epidemiological transition, health-care costs,
and health-care infrastructure across the country.
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Table 2 Quality of economic evaluations studies for health-care interventions and programmes in India

S. Quality parameter Yes (%) No (%) Not
no. applicable
(%)

1 The research question is stated 104 (100)

2 The economic importance of the research question is stated 74 (71) 30 (29)

3 The viewpoint(s) of the analysis are clearly stated and justified 63 (61) 41 (39)

4 The rationale for choosing the alternative programmes or interventions compared is stated 93 (89) 11 (11)

5 The alternatives being compared are clearly described 98 (94) 6 (6)

6 The form of economic evaluation used is stated 87 (84) 17 (16)

7 The choice of form of economic evaluation is justified in relation to the questions addressed 19 (18) 85 (82)

8 The source(s) of effectiveness estimates used are stated 99 (95) 5(5)

9 Details of the design and results of effectiveness study are given (if based on a single study) 47 (45) 9 (8) 48 (47)

10 Details of the method of synthesis or meta-analysis of estimates are given (if based on a overview 45 (43) 6 (6) 53 (51)
of a number of effectiveness studies)

11 The primary outcome measure(s) for the economic evaluation are clearly stated 97 (93) 7 ()

12 Methods to value health states and other benefits are stated 32 (31) 13 (13) 59 (56)

13 Details of the subjects from whom valuations were obtained are given 24 (23) 18 (17.3) 62 (59.6)

14 Productivity changes (if included) are reported separately 17 (16.3) 14 (13.5) 73 (70.2)

15 The relevance of productivity changes to the study question is discussed 24 (23) 13 (13) 67 (64)

16 Quantities of resources are reported separately from their unit costs 51 (49) 53 (51)

17 Methods for the estimation of quantities and unit costs are described 75 (72) 29 (28)

18 Currency and price data are recorded 71 (68) 33 (32)

19 Details of currency of price adjustments for inflation or currency conversion are given 67 (64.4) 37 (35.6)

20 Details of any model used are given 61 (59) 2 (2) 41 (39)

21 The choice of model used and the key parameters on which it is based are justified 59 (57) 50 40 (38)

22 Time horizon of costs and benefits is stated 87 (84) 17 (16)

23 The discount rate(s) is stated 63 (60) 31 (30) 10 (10)

24 The choice of rate(s) is justified 31 (30) 32 (31) 41 (39)

25 An explanation is given if costs or benefits are not discounted® 5(5) 38 (37) 60 (58)

26 Details of statistical tests and confidence intervals are given for stochastic data 40 (38) 7 () 57 (55)

27  The approach to sensitivity analysis is given 70 (67.3) 18 (17.3) 16 (15.4)

28 The choice of variables for sensitivity analysis is justified 60 (57.7) 14 (13.5) 30 (29)

29  The ranges over which the variables are varied are stated 66 (63.5) 11 (10.5) 27 (26)

30 Relevant alternatives are compared 100 (96) 44

31 Incremental analysis is reported 82 (79) 22 (21)

32 Major outcomes are presented in a disaggregated as well as aggregated form 84 (81) 20 (19)

33 The answer to the study question is given 97 (93) 7 ()

34 Conclusions follow from the data reported 97 (93) 7 ()

35  Conclusions are accompanied by the appropriate caveats 84 (81) 20 (19)

* In one of the study the explanation was not clear regarding the discounting of costs or benefits

A number of factors could explain this relative lack of
economic evidence for health-care interventions and pro-
grammes. Firstly, the specialty of health economics is
nascent in India. Two associations for health economics—
the Indian Health Economics and Policy Association
(IHEPA) and the Health Economics Association of India
(HEAI) have had their inception within the last 5 years

[130, 131]. There are no specialty courses in the field of
health economics for those who undertake mainstream
economics courses. For example, the premier post-graduate
economics department in the country—the Delhi School of
Economics—does not offer a graduate course on health
economics. As a result, not many mainstream economists
work in the field of health. Among those in the medical and
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Table 3 Quality of decision-model based economic evaluation studies for health-care interventions and programmes in India

S. Quality parameter Yes (%) No (%) Not Not
no. clear applicable
(%) (%)
Is the rationale for model structure justified? 59 (94) 4 (6)
2 Is the chosen model type appropriate given the decision problem and specified causal 59 (94) 305 1(1)
relationships within the model?
3 Is the time horizon of the model sufficient to reflect all important differences between 51 (81) 3(5) 9 (14)
options?
4 Are the time horizon of the model, the duration of treatment and the duration of treatment 49 (78) 13 21 1(1)
effect described and justified?
5 Do the disease states (state transition model) or the pathways (decision tree model) reflect 58 (92) 2 (3) 2(3) 1)
the underlying biological process of the disease in question and the impact of
interventions?
6 Are the data identification methods transparent and appropriate given the objectives of 52 (82) 11 (18)
the model?
Where choices have been made between data sources, are these justified appropriately? 49 (78) 14 (22)
Has the quality of the data been assessed appropriately? 50 (79) 11 (17) 24

Are transition probabilities calculated appropriately?

10  Have the methods and assumptions used to extrapolate short-term results to final

outcomes been documented and justified?

11 Have assumptions regarding the continuing effect of treatment once treatment is

complete been documented and justified?

12 Have alternative assumptions regarding extrapolation or the continuing effect of

treatment been explored through sensitivity analysis?

13 Have methodological uncertainties been addressed by running alternative versions of the

model with different methodological assumptions?
14 Have structural uncertainties been addressed?

15  Has heterogeneity been dealt with by running the model separately for different

subgroups?

16  If data are incorporated as point estimates, are the ranges used for sensitivity analysis

stated clearly and justified?

17  Have the results of the model been compared with those of previous models and any

differences in results explained?

54(86)  3(3) 69

45(71)  16(26) 2 (3)
4700 15024 12 35
44(70)  1320) 3(5) 305
20 (32) 43 (68)
21(33)  42(67)
23 (36.5) 40 (63.5)
54.(86) 9 (14)
38 (60) 25 (40)

public-health stream, there have been no courses which
sensitise the students on economic or more specifically—
health-economics issues. Hence, there is a general lack of
awareness in terms of its value or potential application in
clinical or public-health research. More recently, with the
creation of Schools of Public Health, a multi-disciplinary
approach has been engrained in courses such as Masters of
Public Health (MPH) which includes teaching on health
economics. However, the limited teaching of health eco-
nomics in the MPH curriculum can only be useful to
generate interest and a sense of awareness for economic
issues, but does not train health economists who can
independently carry out full economic evaluations. More
recently, a free online course on health economics has been
started [132]. While these are good for introductory level,
there is a limitation to which these courses can engrain the
more substantive areas of micro- and macroeconomics seen
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through the prism of health concerns. This may explain, to
a certain extent, why economic tools and analysis remain a
non-integral part of social science research in the health
sector.

At the same time, adapting evaluation techniques does
not necessarily require an economics degree and can be
easily picked up by competent scientists and researchers
who are not economists. This may explain why most
studies in India are led by non-economists. A wider per-
spective of the health sector and a deeper understanding of
core economic issues would be ideal for economic evalu-
ation studies. This is evidenced by the finding that quality
of economic evaluations was significantly high when it was
conducted by an economist in the lead position, or when
there was association of an author from a foreign univer-
sity. The former indicates the need to bring trained econ-
omists into health sector analysis, and the latter indicates
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Table 4 Factors affecting quality of economic evaluation studies for health-care interventions and programs in India

Factor Category Composite quality score in % (SD) p value

Year of publication Pre 2005 61.3 (15) 0.156
Post 2005 66.3 (15.3)

Lead author affiliation Indian organisation 56.1 (15.5) <0.001
Foreign 71 (12.2)

Involvement of any foreign author Yes 69.4 (13.1) <0.001
No 54.9 (15.5)

Lead author speciality Clinical 60.2 (14.5) 0.006
Economist 73.3 (7.2)
Public health/research 69.6 (15)
Member of international/UN agency 67.2 (14.6)
Others 53.5 (17.6)

Publishing Journal National 51 (16.3) <0.001
International 68.7 (13)

Focus of evaluation National 63.9 (16) 0.08
International 71.1 (10.6)

Type of economic evaluation CEA 61.2 (14.6) <0.001
CBA 62.6 (14.1)
CUA 74.1 (13.6)

Funding agency State/National Government 63.5 (19.2) <0.001
UN/bilateral aid agency 70.2 (8)
International donors 73.8 (10.3)
Private agency 60.5 (13.2)
Not mentioned 58.8 (15.7)
Nil 50.9 (19.6)
Multiple funding agency 70.2 (8.3)

Type of care Preventive 68.8 (14.4) 0.001
Curative 57.8 (14.8)
Both 75.4 (8.3)

Nature of intervention Diagnostics 67.7 (12.7) <0.001
Pharmaceuticals 56 (15.5)
Vaccine 74.4 (14)
Health technology 48 (21.2)
Service delivery 61.5 (13)
Public-health programme 69.8 (10)
Screening 68.3 (13.7)

Level of care of provision Primary 68.5 (14.1) 0.005
Secondary 65.7 (14.4)
Tertiary 57.2 (16.1)

Study design Trial based 55.5 (13.8) <0.001
Modelling 71.6 (13)
Both 64.7 (14.2)

Perspective Patient 55.3 (3.8) <0.001
Provider/payer 64.2 (12.8)
Societal 73.7 (11.5)
Not clear 40.6 (11)
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Table 4 continued

Factor Category Composite quality score in % (SD) p value
Alternatives Do nothing 68.8 (14) 0.018
Routine programme/care 64.8 (12.6)
Best possible 42 (8.7)
Other scenarios 62.1 (20.2)
Source of cost data Primary 58.5 (13.5) <0.001
Secondary 70.2 (14.7)
Both 72.6 (14)
Source of effectiveness data Primary 58.7 (13.9) 0.001
Secondary 70 (14.5)
Both 62.8 (19.6)
Type of disease Communicable 66.1 (15.6) 0.560
Non communicable 64.7 (14.7)
Others 60 (16.7)
Overall 65.1 (15.3)

that qualified and technically sound researchers in India are
not sufficiently interested in economic evaluation studies.
Only a few and not all health economists in India may be
interested in economic evaluation research. The reason
could be the low use of evidence-based policy making in
the country. Ultimately, economic evaluation studies are
publishable, but not necessarily in high demand from
domestic policy makers. The incorporation of cost-effec-
tive interventions into policies in India has not necessarily
been based on results from cost-effectiveness studies car-
ried out domestically: these have mostly been driven by
international evidence and best practices that are subse-
quently adopted in the country. This may explain the dis-
interest among Indian researchers to devote time to
economic evaluation studies.

Despite introduction of decentralised planning process
with the onset of National Rural Health Mission (NRHM),
a review of the programme implementation plans (PIP) of
various state governments shows no consideration of eco-
nomic evidence in guiding the choice of interventions
included in the plan document [133—-136]. In order to
improve the access to medicines, Government of India has
drafted an essential list of medicines. A total of 348 drugs
have been included in National List of Essential Medicines
(NLEM) in India [137]. Taking a cue from the Central
Government, several state governments have also drafted
their own essential drug lists [138, 139]. Although the draft
document on the formulation of NLEM refers to the use of
criteria of cost effectiveness in determining the selection of
a given drug, of the 87 experts who participated in the
discussion for formulation of NLEM, none were health
economists or subject experts in economic evaluations. To
get more economists interested in health economics
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generally and evaluation studies specifically demand must
be generated either through the policy window (generating
demand for such studies) or through the academic window
(health economics as a field subject).

Another important factor to consider is the lack of
government funding for economic evaluation studies in
India, which emanates from the lack of interest among
policy makers for such research. Only 6 % of the total
studies were funded by the national or state government.
Almost 30 % of the economic evaluation research in India
was funded by international agencies or the UN/bilateral
aid agencies. This explains the relatively large number of
studies within the communicable disease section, which
were done to evaluate HIV-related interventions. This may
not be commensurate with the disease burden in India,
where HIV does not figure among the top 10 causes of
mortality [140]. With lack of domestic funding forthcom-
ing, it is not surprising that there is a preponderance of non-
domestic funding as well as partners in such research. Also,
large programme evaluations are costly to carry out, and
given the tight research funding situation in the country
combined with the lack of interest in the government in
evaluating existing programmes, the results of this research
are not surprising. Conversely, the lack of government
funding suggests that more could be done to promote the
use of such evidence in policy making.

Another potential audience which could commission
and use economic evaluations in health care could be
various non-governmental organisations (NGO) involved
in delivering health-care services such as related HIV,
maternal health, child health, etc. These NGOs may not be
as interested in influencing national public policy or aca-
demic debate, but may want to generate evidence to recruit
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support from international funding agencies to support
their expansion.

4.2 Recent Policy Developments in India

There have been recent efforts on the part of Indian gov-
ernment in creating political infrastructure, guidelines and
policy initiatives to incorporate economic evaluations in
the Indian public health sector. Firstly, a memorandum of
understanding (MoU) has been signed between the
Department of Health Research of India and UK National
Institute of Health and Care Excellence. It would create an
opportunity for the exchange of institutional expertise and
experience on clinical practice guideline pathways and
quality standards, application of health-technology assess-
ment, and implementation of the decisions of the assess-
ment into clinical policy and practice [141]. As part of this
collaboration, a manual for determining the standard
treatment guidelines is being developed, which also
includes a chapter on the “reference case” for economic
evaluations in India. Further, the Department of Health
Research in India has recently set up a Medical Technology
Assessment Board (MTAB) for evaluation of appropriate-
ness and cost effectiveness of the available and new health
technologies in India. At present, there is no specific and
structured role of economic evaluation in the pricing and
reimbursement process in Indian context, which is reflected
in pricing and reimbursement system for various publicly
financed health-insurance schemes, as well as drugs and
diagnostics. Under various public-health insurance
schemes from India such as Rashtriya Swasthya Bima
Yojana (RSBY), Rajiv Aarogyasri Health Insurance
Scheme or Rajiv Gandhi Jeevandayee Arogya Yojana, the
reimbursement rates are based on expert opinions and not
on any formal costing or cost-effectiveness analysis. Drug
price control order (DPCO) 2013, which has been given the
responsibility of regulating the prices of drugs under
essential medicine list, also does not take into considera-
tion any formal costing or cost-effectiveness studies. The
Government of India has recently set up a separate expert
group on costing, in order to guide on evidence-based
reimbursement for various benefit packages under the lar-
gest publicly financed health insurance scheme in India—
Rashtriya Swasthya Bima Yojana (RSBY).

The Disease Control Priorities Project 3rd edition
(DCP3), which contains an up-to-date comprehensive
review of the cost effectiveness of priority health inter-
ventions with the special focus on low- and middle-income
countries, includes contributions from a significant number
of Indian researchers. Also, some of the economic evalu-
ations being included under this project are based purely on
Indian perspective [142—144]. Thus, DCP3 has also stim-
ulated further interest among researchers doing economic

evaluation of health interventions in India, as well as
advocacy for use of such evidence by policy makers.

While it is too soon to comment on the influence of
some of new initiatives mentioned earlier, on the general
trend in evidenced-based policy making, indirect evidence
indicates that some of the expert groups set up do not have
the requisite structures to carry out evaluation studies; there
seems to be a gap between intention and mechanisms
required by way of resources and time—to carry out such
studies. This again confirms that while global influences
have prompted the government to at least acknowledge the
usefulness of economic evaluation, systems are yet to be
set in place to generate the kind of data required for such
studies, which would necessitate a re-think on funding for
such research.

4.3 Quality of Economic Evaluation Studies in India

In terms of the characteristics of the studies in India, our
findings are quite similar to what has been found by others
from developing country settings. Cost-effectiveness
design is most predominant among the full economic
evaluations undertaken in India, which is very similar to
what has been reported from South Africa, Vietnam and
Thailand [124—126]. Many factors could possibly explain
the relative dearth of cost-utility studies. First is the
application of more complex analytical methods to com-
pute such measures. Second, there is the lack of locally
available evidence on disability or quality-of-life weights.
The majority (84.5 %) of the cost-utility studies used evi-
dence on utility weights borrowed from non-Indian
settings.

A major factor, which is likely to influence application
of this evidence, is visibility of research to policy makers.
Our review shows that a large majority of Indian research
on economic evaluation is published in international
(80 %), rather than national journals. This is much more
than what has been reported elsewhere. This could be
influenced by several factors such as higher impact factors
of these international journals, their more specialised nat-
ure, i.e. covering health and economics aspects, and wider
international readership. Given the preceding discussion on
the results, it stands to reason to assume that publication is
going to remain an important positive incentive for
researchers to undertake such studies in India and those
interested in high-quality publishable research would,
therefore, look for outside funding, collaboration as well as
best international journals to disseminate their work. This
may or may not be accompanied by high visibility
domestic dissemination of the results, if, in fact, there is not
much interest within the country for such research. This
further deepens the disconnection between policy and
academic research, with low visibility of the usefulness of
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evaluation studies from the perspective of policy makers,
who, clearly do not have the time or interest in the aca-
demic press.

The findings of our review highlight the role of Inter-
national collaboration and researchers from outside India,
who have played an important role in conducting these
economic evaluations. This shows that while on one hand it
is important to develop local capacity for undertaking
economic evaluations, it is also useful to harness such
collaborations in the short term till there is national
capacity built.

In terms of quality, significant areas of improvement for
economic evaluation studies have been highlighted in our
review. Some areas which need significant attention of the
researchers are focus of the viewpoint of the evaluations
being undertaken, justification on the type of economic
evaluation being used, lack of use of discount rates, weak
costing methodologies and the extent to which these
studies address the uncertainties in methodologies of eco-
nomic evaluation, especially for model-based evaluations.
Overall, our findings on quality of evidence are again very
similar to what others have reported in the developing
countries [125-128]. However, the overall quality in India
seems better than what is reported for most of other
developing countries. Still, quality needs to improve to
meet standards set from high-income countries and cost-
effectiveness analysis (CEA) checklists to improve the
usefulness of the Indian body of evidence to decision
making. Nevertheless strengthening the quality of such
studies through measures such as extensive training will
increase the credibility of such evidence and promote
uptake.

In Indian settings, the health care is financed primarily
through out-of-pocket expenditure. Out-of-pocket expen-
diture reflects the full cost of care when patients seek care
in the private sector, and partial cost when care is sought in
the subsidised public sector. This cost of care, represented
by out-of-pocket expenditure is captured in economic
evaluations using “patient perspective”. The provider
perspective is used synonymously with “payer perspec-
tive”. Payer perspective also includes insurance reim-
bursement or cashless provision of care for insured
persons. Hence, the provider perspective includes both
instances where government acts as a provider of sub-
sidised care or instances where insurance is used to pay for
the health care.

4.4 Limitations
This review has some limitations. This study included only
published literature in peer-reviewed journals and excluded

grey literature such as government reports, pharmaceutical
company reports, academic theses and conference
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proceedings. The inclusion of only published literature
might have introduced publication bias, since studies with
positive results are more likely to be published than studies
with negative findings [145-147]. Furthermore, as in any
review study, it is difficult to rule out selection bias or
disagreement between the criteria of the reviewers. To
minimise this bias, we used pre-defined inclusion criteria
and discussion of disagreement between the investigators
throughout the review process. We would also like to
acknowledge that some economic evaluation studies which
did include India in their analysis could have been missed
in case the disaggregated results were not presented for
India. We also acknowledge that the method developed by
La Torre et al. is one of the ways to assess the quality of
economic evaluations [14]. However, there have been other
attempts such as the use of CHEERS checklist for assess-
ing quality [148]. Besides, others have argued to apply
separate weights to individual quality parameters in the
checklist. A comprehensive assessment on limitations of
scales for assessing quality is beyond the scope of this
systematic review, and is suggested as a potentially rele-
vant area for research in future.

5 Conclusion

The study indicates that evaluation of programmes and
interventions has been somewhat sparse in the country, and
also not of a very high quality. The existing body of results
has been inadequate to feed into sound policy making.
There is an urgent need to generate awareness within the
government of how economic evaluation can inform and
benefit policy making, and at the same time build capacity
of health-care professionals in understanding the economic
principles of health-care delivery system. The lack of
demand is the main reason for these findings, and it is our
belief that once the policy makers understand and demand
such studies, engagement of technical experts and quality
studies would be forthcoming, even if supported by outside
funding. In a parallel fashion, government will have to
actively encourage economists to focus on the health sec-
tor, which would go beyond the Ministry of Health and
would need dialogues with the education sector. Evaluation
studies remain currently somewhere in-between the medi-
cal sciences and social sciences, with neither field owning
it fully. With greater demand and interest articulated by the
government, India can see many more effective economic
evaluation studies, done by competent researchers from
both fields. While so far economic evaluation has not been
a major feature of government programmes, the recent
steps taken by the government need to be watched, to see
whether they change the course of evidenced-based policy
making in the health sector.
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