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Abstract

Background The burden from non-communicable diseases

and injuries (NCDI) in India is increasing rapidly. With

low public sector investment in the health sector generally,

and a high financial burden on households for treatment, it

is important that economic evidence is used to set priorities

in the context of NCDI.

Objective Our objective was to understand the extent to

which economic analysis has been used in India to (1)

analyze the impact of NCDI and (2) evaluate prevention

and treatment interventions. Specifically, this analysis

focused on the type of economic analysis used, disease

categories, funding patterns, authorship, and author

characteristics.

Methods We conducted a systematic review based on eco-

nomic keywords to identify studies onNCDI in India published

inEnglishbetween January2006andNovember 2016. In all, 96

studies were included in the review. The analysis used

descriptive statistics, including frequencies and percentages.

Results A majority of the studies were economic impact

studies, followed by economic evaluation studies, especially

cost-effectiveness analysis. In the costing/partial economic

evaluation category, most were cost-description and cost-

analysis studies. Under the economic impact/economic

burden category, most studies investigated out-of-pocket

spending. The studies were mostly on cardiovascular disease,

diabetes, and neoplasms. Slightly over half of the studies were

funded, with funding coming mainly from outside of India.

Half of the studies were led by domestic authors. In most of

the studies, the lead author was a clinician or a public health

professional; however, most of the economist-led studies

were by authors from outside India.

Conclusions The results indicate the lack of engagement of

economists generally and health economists in particular in

research on NCDI in India. Demand from health policy

makers for evidence-based decision making appears to be

lacking, which in turn solidifies the divergence between

economics and health policy, and highlights the need to pri-

oritize scarce resources based on evidence regarding what

works. Capacity building in health economics needs focus,

and the government’s support in this is recommended.

Key Points for Decision Makers

Policies to address non-communicable diseases and

injuries in India require greater use of economic

analysis.

Greater involvement of economists would be useful

in decision making and setting priorities in a

resource-constrained setting.

India needs to strengthen domestic capacity in health

economics.

More funding is necessary for non-clinical health

research in India generally, and particularly for non-

communicable diseases and injuries.
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1 Introduction

In 2012, a total of 72% of all deaths in India were due to

non-communicable diseases and injuries (NCDI), including

cardiovascular diseases (CVD; 26%), chronic respiratory

diseases (CRD; 13%), cancer (7%), diabetes (2%), ‘‘other’’

NCDs (12%), and injuries (12%) [1, 2]. This represents an

aggregate change of 8 percentage points from 2005, when

NCDIs were estimated to account for 64% of all deaths,

leading to rapid health transition [3]. Furthermore, the

prevalence of NCDIs is expected to increase in the coming

years as a result of increasing urbanization and industrial-

ization, changing patterns of living, and greater life

expectancy [3].

India faces enormous challenges in providing a basic

standard of affordable healthcare, and the private sector is

the major player in both the financing and the delivery of

healthcare [4]. General government funding accounted for

33% of total healthcare expenditure, which is significantly

lower than the average of 52% for the South-East Asia

region [5]. A more recent report put the estimated total

government healthcare expenditure at 1.1% of national

gross domestic product (GDP) for 2014–15 [6]. This leaves

India among a group of countries with the lowest levels of

public investment in healthcare. Thus, a large chunk of the

financial burden of healthcare is left for individuals to bear,

with out-of-pocket (OOP) payments amounting to about

64% of total health expenditure in 2013–2014 [6]. With

NCDI incurring high treatment costs, this burden is likely

to impose a severe strain on households, with current

expenditure by households (including prepayments for

insurance premiums) estimated at 68% of total health

expenditure [6].

The health financing situation poses resource allocation

and prioritization challenges to policy makers, not only

within the group of diverse diseases that comprise NCDI

but also across the whole gamut of disease, including

communicable and re-emerging diseases. In this context,

the need to use economic evidence in heath policy planning

becomes critical and has been reiterated by many, includ-

ing the World Health Organisation (WHO) [7]. Health

technology assessment (HTA) has become an important

part of evidence-based policy making in many countries:

the UK HTA program is now almost 25 years old and has

been deemed valuable in providing the necessary support

for other relevant organizations, such as the National

Institute for Health and Care Excellence (NICE), which

supplies evidence-based guidance to the UK national

health service [8].

Given India’s low level of investment in health gener-

ally, generation of evidence becomes even more critical.

While multiple disciplines are required for generating such

evidence, priority-setting exercises that ultimately lead to

resource-allocation decisions generally fall in the domain

of economics.

The Government of India has recently taken various

steps to incorporate such evidence in policy decisions: The

Department of Health Research (DHR), under the Ministry

of Health and Family Welfare, set up the Medical Tech-

nology Assessment Board (MTAB) to evaluate different

kinds of health technologies in India [9]. The objective of

the MTAB is to enable the country to develop cost-effec-

tive interventions that will reduce costs of and variations in

patient care, reduce patient OOP expenditure, and stream-

line medical reimbursement procedures. While we elabo-

rate on such initiatives in Sect. 4, suffice it to say

here that it is even more imperative to establish a baseline

on the extent to which economic analysis has been used by

researchers to study the various dimensions of NCDI in the

country so far. This will help ascertain the remaining

gaps—in terms of both research and researchers—in all

subsequent assessments of the various new initiatives that

have been taken to help India achieve evidence-based

policy making in the health sector.

HTA is important for health sector projects and would

be critically relevant in the context of investment in NCDIs

in a resource-constrained setting. Thus, cost-effectiveness

analysis (CEA) and cost-benefit analysis (CBA) would be

important tools for economic analysis of health sector

projects. However, there is more to economic analysis than

CEA and CBA. For example, health economists at the US

Centre for Disease Control have been involved in cost

analysis, decision and transmission modelling, regulatory

impact analysis, budget income analysis and Health Impact

Assessment [10]. In any case, basic microeconomics and

macroeconomics tools can be used to analyze a wide range

of issues pertaining to the objectives of the health sector,

such as equity and efficiency.

This paper is an attempt to understand the extent to

which economic analysis has been used in India to analyze

the impact of NCDI and inform policies on prevention and

treatment. The study looked at the type of economic

analysis used, the disease focus, the background of

researchers engaged in the studies, the types and sources of

funding, and the settings in which these have been carried

out. The analysis intentionally left out analysis pertaining

to distribution of disease burden, which often uses several

statistical techniques to understand the socioeconomic and

demographic profiles and determinants of those affected by

a disease. Thus, articles that used socioeconomic variables

as a determinant of NCDI occurrence were excluded from

the analysis.

304 I. Gupta, A. Roy



www.manaraa.com

2 Methods

2.1 Search Strategy

We conducted a comprehensive keyword search in the

PubMed database in November 2016 using medical subject

heading (MeSH) terms to identify economic studies on

NCDI in India between January 2006 and November 2016.

The search strategy, including the keywords, is described

in Table 6 in the electronic supplementary material (ESM).

We limited studies to those that were published between

2006 and 2016 because the increase in NCDI in the country

is relatively recent and because of a series of policy

changes, such as decentralized planning under the National

Rural Health Mission in 2005.

The review was limited to peer-reviewed articles pub-

lished in English and excluded systematic reviews, narra-

tive reviews, study protocols, reports, opinions, editorials,

letters to the editor, and commentaries. We checked the list

of journals included in PubMed to ensure articles in all

leading Indian journals on health economics published in

English were included.

We excluded research papers that used socioeconomic

variables as a determinant of occurrence of NCDI and that

focused on post-occurrence interventions and impact.

2.2 Study Selection and Inclusion Criteria

We used a two-stage review process to select economic

studies. The first involved screening the titles and abstracts

of all articles found in the initial keyword search run in

PubMed. The second involved screening articles for

duplicates and against exclusion criteria (not published in

English language, not conducted within the study period of

interest, or not based on human subjects), after which

potentially relevant articles were selected for in-depth

review of the full text. Only original research in individuals

residing within the geographical boundaries of India and

published in national and international journals with a peer-

review process were included if they qualified as economic

studies on either a specific NCDI or a combination of

NCDIs. The preferred reporting items for systematic

reviews and meta-analyses (PRISMA) diagram in Fig. 1

shows the screening and identification methodology.

2.3 Data Extraction

We developed a standardized electronic form in

Microsoft� Excel with which to collect general study

characteristics, methodological information, and quality

parameters from the selected studies based on the PRISMA

and STROBE (an international collaborative initiative for

Strengthening the Reporting of Observational studies in

Epidemiology) guidelines (Table 1).

The general information section of the data extraction

form consisted of the following items: year of publication,

lead author’s profession, lead author’s institutional affilia-

tion, journal country, funding source, disease classification

(as per the Global Burden of Disease Study 2015—Cause

List [11], with an additional category for NCDI risk fac-

tors), and study objective. The methodological section

collected information on the following categories: type of

analysis, study design, time period, and type of population

studied. For the quality parameters, a response in the form

of ‘‘yes,’’ ‘‘no,’’ ‘‘not applicable,’’ or ‘‘not clear’’ was

collected. The principal and co-investigator independently

judged the quality of the studies based on the PRISMA and

STROBE guidelines and reconciled any discrepancies via

discussion. Studies were grouped into the following broad

categories: economic evaluation, partial economic evalua-

tion, studies on economic burden and impact, studies on

public financing, healthcare insurance including universal

health coverage, and, lastly, a miscellaneous category of

studies that captured standard economic analysis involving

pricing, access, affordability, willingness to pay, socioe-

conomic correlates, and so on. Economic evaluation—full

or partial—was classified as per a checklist adapted from

Drummond et al. [12], with full evaluation being studies

that analyzed both costs and consequences for the

interventions.

Studies with a chiefly epidemiological design were clas-

sified as observational or interventional; studies that used a

model (typically microsimulation/Markov models) to gen-

erate a prediction were classified as model-simulation stud-

ies, and studies that most closely resembled standard

economic costing analyses were classified as such.

2.4 Data Analysis

The characteristics of the studies included in the review

were explored using descriptive statistics, including fre-

quencies and percentages. While there are many ways of

analyzing the data, we specifically wanted to find answers

to the following questions:

• What kind of economic analysis has been mostly

attempted?

• Which diseases or disease categories are emphasized in

the research?

• What are the patterns of funding? Who and what kind

of economic analyses received the most funding?

• What share of studies is led by domestic versus

international authors? What kind of background do

these authors have (clinician, economist, etc.)?

• Which category has received the most funding?
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While these were deemed the most relevant questions,

we also looked at the results based on the other parameters

used in the study.

3 Findings

We identified 1706 articles in the PubMed database.

Applying filters to restrict selection to those published

between January 2006 and November 2016 and studies in

human subjects retained 1002 articles. These were screened

by applying the inclusion criteria to titles and abstracts,

leaving 204 articles for in-depth full-text review. We then

excluded studies that were not based on Indian populations,

did not study NCDIs, presented no economic analysis, or

were systematic reviews, protocols, reviews, editorials,

reports, etc. In total, 96 articles [13–108] were eligible for

inclusion in the systematic review.
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Fig. 1 PRISMA diagram. NCDI non-communicable disease or injury
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3.1 General Characteristics of Studies

3.1.1 Type of Economic Analysis

The 96 articles selected for review were classified into six

non-mutually exclusive categories based on the type of

analysis presented (Fig. 2). Studies could fall under mul-

tiple classifications, so the total across all the studies

exceeds 96.

Overall, economic evaluation studies were easier to find

using standard keyword searches than studies that used

other kinds of economic analysis such as economic impact

and public finance.

Most of the studies were economic impact studies

(45%), followed by economic evaluation studies (33%),

and costing/partial economic evaluation studies (23%).

Overall, very few studies fell under the public financing,

Universal Health Coverage (UHC), or miscellaneous cat-

egory ‘‘economic analysis—other’’ (25%). In fact, these

categories include studies that fall in the domain of stan-

dard economics disciplines and use a more varied range of

economic tools of analysis.

Table 2 presents further classification under each of

these six categories. Most economic evaluation studies

were cost-effectiveness analyses (88%). In the cost-

ing/partial economic evaluation category, the majority

were cost-description studies (55%) followed by cost-

analysis studies. Most of the studies in the economic

impact/economic burden category were on OOP spending

(91%).

Analysis of study designs (Table 3) revealed that most

studies were observational, specifically cross-sectional.

The remaining studies were mostly based on model simu-

lations, followed by interventional studies, and the

remainder comprised descriptive costing studies. Most of

the interventional/experimental studies involved random-

ized controlled trials (RCTs).

Within the full economic evaluation category (Table 4),

the studies mostly used a model-simulation-based design

(56%), followed by an RCT-based design (25%).

Most studies classed as partial economic evaluations

were observational (64%), with cross-sectional studies

(71%) dominating this category (Table 7 in the ESM).

Table 1 Parameters selected for the systematic review

Parameter Description

General

Type of analysis The type of economic analysis or tool used

Disease classification Disease category as per the Global Burden of Disease Study 2015—Cause List [11]

Study design Type of design used: cohort, cross-sectional, case–control, randomized controlled trial, quasi-experiment, pre-

post, descriptive costing study, model-simulation-based study, etc.

Data source Describes the source of data: primary, secondary, or a combination of both

Main objective States specific objectives, including any specified hypotheses

Study period Length of time over which data collection for the study was carried out

Sample size Number of participants in the study on whom data were collected

Geographical location Geographical area(s) where the study data was collected

Type of population Whether the study was carried out in a rural or urban setting?

Participant profile The age, sex, health conditions, occupation, and socioeconomic characteristics of the study participants

Study setting The setting in which the study was carried out: facility, community-based, single- or multi-center

Lead author’s institutional

affiliation

The name and address of the main institution with which the lead author is affiliated

Lead author’s profession Indicates whether the lead author is a clinician, health economist or a public health researcher

Funding source Funding source or donor supporting the study

Location of journal Whether published in a national or international journal

Quality indicators

Variables and outcomes The study has clearly defined variables, indicators, and outcomes

Statistical methods Main statistical techniques used in the analysis

Limitations and bias Yes/no variable indicating whether a study acknowledges its limitations by accounting for sources of potential

bias or imprecision

Results Yes/no variable indicating whether results match objectives

Generalizability The results of the study are generalizable to the region or India
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Additionally, studies that investigated the economic

impact of NCDIs were mostly observational (84%) and

involved cross-sectional study designs (92%), which pri-

marily considered OOP spending (Table 8 in the ESM).

Data in these cases were collected via surveys or from

inpatient data registries to determine direct and indirect

costs and other treatment information.

3.1.2 Disease Focus

The studies primarily focused on a few NCDIs (Table 5)

classified as per the groupings in the Global Burden of

Disease Study 2015–Cause List [11]: CVD; diabetes, uro-

genital, blood, and endocrine diseases (DUBE); neoplasms;

CRD; cirrhosis; digestive diseases; neurological disorders;

mental and substance use disorders (MSUD); muscu-

loskeletal disorders; and other NCD (ONCD). An addi-

tional category of risk factors (RF) for NCDI was created

to accommodate the few papers in which the analysis did

not focus on a disease per se but were still relevant to our

review.

CVD, diabetes, and neoplasms constituted more than

68% of all disease categories studied. The miscellaneous

category, ONCD, was next in order of importance, with

various other disease categories contributing less than 10%

each.

Within economic evaluation studies, the diseases most

commonly studied using CEA were CVD and DUBE.

Partial economic evaluation studies that used cost-de-

scription analysis focused on neoplasms, CRD, and ONCD.

Cost-analysis studies mostly investigated CVD, DUBE,

and ONCD.

Studies on OOP spending, within economic impact

studies, mainly focused on CVD, DUBE, CRD, and neo-

plasms, closely followed by neurological disorders and

injuries. Macroeconomic impact studies focused on CVD,

DUBE, and CRD; whereas cost-of-illness studies mostly

investigated DUBE.

Universal health coverage/insurance studies mostly

investigated CVD. Furthermore, studies in a miscellaneous

category comprising other types of economic analysis less

commonly used focused on pricing and socioeconomic

correlates within a regression framework. Pricing studies

mostly investigated neurological disorders and neoplasms,

whereas those on socioeconomic correlates studied CVD.

In sum, most of the studies that used economic analyses

focused on CVD and diabetes.

3.1.3 Funding

Close to 36% of the studies did not list a funding source,

and another 15% reported that no funding was used.
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Generally, if a research study is funded, the funding

agencies require publications to acknowledge the financial

contribution; thus, it is probably safe to assume that about

half the studies were not funded. Only 9.4% of the studies

were funded by Indian sources (government or trust),

whereas 41% were funded by an international donor or

United Nations/bilateral aid agency, with the Wellcome

Trust funding the most studies (Table 9 in the ESM).

Of studies that received funding (Table 10 in the ESM),

internationally led studies received the most funding

Table 2 Classification of

studies according to type of

economic analysis

Type of analysis Count Total

Economic evaluation—full 32

Cost effectiveness analysis 28

Cost benefit analysis 1

Cost utility analysis 4

Costing/partial economic evaluation 22

Outcome description 0

Cost description 12

Cost analysis 7

Cost–outcome description 3

Economic impact/economic burden 43

Cost of illness 8

Cost of treatment 4

Macroeconomic impact 9

Sectoral impact 4

Out-of-pocket spending—individual/household impact 39

Public financing 4

Government spending 2

Taxation 2

Universal health coverage/insurance 6

Economic analysis—other 14

Pricing 6

Access 4

Affordability 1

Willingness to pay 1

Socioeconomic correlates 8

Since there are multiple classifications possible for a given study, the numbers in the Count column will not

add up to the totals given in the Total column

Table 3 Details of study design

Types of design Sub-count Count

Observational 54

Cross-sectional 46

Cohort 3

Case–control 5

Interventional 12

Randomized controlled trial 8

Quasi-experiment 3

Pre-post study 1

Descriptive costing study 9

Model-simulation-based 22

Total 97

One study is cross-classified as observational and descriptive costing

Table 4 Type of study designs used in full economic evaluations

Type of design Sub-count Count

Observational 3

Cross-sectional 2

Cohort 1

Case–control 0

Interventional 10

Randomized controlled trial 8

Quasi-experiment 1

Pre-post study 1

Descriptive costing study 1

Model-simulation-based 18

Total 32
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(75%), compared with their Indian counterparts (29%),

even though a larger proportion of studies (54%) was led

by domestic authors.

Economic evaluation studies received the most funding,

with 63% of all evaluation studies being funded (Table 11

in the ESM) and 69% being led by foreign authors. A

majority of the full economic evaluations were model-

based simulation studies, mostly led by foreign authors

with funding. There were eight RCTs, mostly led by

domestic authors but without funding. In contrast, when

looking into partial economic evaluations, we see that 64%

were observational studies and 32% involved descriptive

costing analysis, with only 36% being funded.

Slightly less than half of the economic impact studies had

funding, and 61% of these were led by a domestic author.

However, 76% of foreign author-led studies in such cases had

funding, compared with 26% of their domestic counterparts.

An overwhelming proportion (91%) of such economic impact

studies were on OOP spending and had mostly cross-sectional

designs. Only one-third of cross-sectional OOP spending

studies conducted to gauge economic impact were funded,

with 75% led by a domestic author. Once again, the bulk of

the cross-sectional OOP spending studies led by foreign

authors had funding, unlike those led by domestic authors.

3.1.4 Authorship and Background of Lead Authors

In total, 54% of all studies were led by domestic authors. In

most of the included studies, the lead author was chiefly a

clinician or a public health professional (81%), with health

economists authoring the rest of the studies. However, most

(74%) of the economist-led studies were by authors from

outside India.

Studies on cost effectiveness were mostly conducted by

international authors (71%). A majority of model and

simulation-based studies were carried out by international

clinicians and not health economists. We found only four

public finance-related studies, and all were written by

authors from outside India.

Table 12 (ESM), clearly shows that domestic lead

authors have a clear preference towards conducting studies

in a clinical setting. We also found that 88% of domestic

authors who had carried out studies in a clinical setting

used data from the facility within which they worked.

3.1.5 Study Setting and Geographical Distribution

Among other results, the setting of the study (Table 13 in

the ESM) indicated that most of the studies were carried

out at a single center (40%), whereas 34% were multi-

centric and about 15% included inadequate information on

this. Furthermore, the setting was facility based (clinic or

hospital) in 50% of studies and community based in 34%.

Most of the studies (Table 14 in the ESM) were con-

ducted in an urban setting (45%), with only 10% repre-

senting rural areas. Several studies were international, in

that they used secondary data for a number of countries,

including India (19%), to present a comparative analysis,

whereas other studies used national or all-India data (15%).

Further, most studies were carried out in the north and the

south of India (n = 48), with a few conducted in the east and

west (n = 17), and almost none in central India (n = 2). In

the north of India, we found the focus to be on neoplasms,

injuries, MSUD, ONCD, and DUBE, whereas attention in the

south was focused on DUBE, CVD, and ONCD.

3.1.6 Miscellaneous Results

Studies were almost evenly divided as to data source—

primary or secondary.

Less than two-thirds of the studies reported a sample

size. More than half of the studies that reported sample

sizes had more than 300 subjects, which is generally con-

sidered robust in terms of the validity of inferences/con-

clusions drawn from it.

More than 81% of the studies were published in inter-

national journals. Most of the papers acknowledged limi-

tations, but 28% did not mention any. One-third of

domestic author-led studies and only 2.3% of foreign

author-led studies were published in Indian journals, indi-

cating that domestic authors were both targeting and suc-

ceeding in publishing in international journals.

Most of the studies were found to have very limited

external validity or generalizability (Table 15 in the ESM).

The studies often focused on a narrow geographical area or

were limited to a single state, city, or facility. Only one-

quarter of the studies had external validity, as they either

used national-level data, or at least data from several states,

that were geographically well dispersed.

Table 5 Disease focus of research studies

Diseases Percentage

Cardiovascular diseases 26.04

Diabetes, urogenital, blood, and endocrine diseases 23.96

Neoplasms 18.75

Other non-communicable disease 16.67

Chronic respiratory diseases 9.38

Neurological disorders 8.33

Mental and substance use disorders 8.33

Injuries 7.29

Risk factors 3.13

Cirrhosis 2.08

Musculoskeletal disorders 2.08

Digestive diseases 2.08
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4 Discussion

This review was undertaken to aid in understanding the

extent to which economic methods have been used to

analyze the economic impact of NCDIs in India and to

generate evidence to guide superior resource allocation for

prevention and treatment of NCDIs.

Our findings indicated that studies that did use economic

techniques generally focused on the more commonly

researched areas of costing, economic evaluation, and OOP

expenditures. The first two fall in the domain of economic

analyses of interventions and the second pertains to

household impacts of health costs. CEA is most commonly

used in economic evaluations, which is similar to reports

on studies from South Africa, Thailand, and Vietnam

[109–111]. Some cost-utility studies did not use parameters

from an Indian setting within economic evaluations,

instead borrowed disability and quality-of-life weights

from non-Indian settings. Overall, there are relatively

fewer studies on other areas of health economics such as

health financing, pricing, and taxation.

The most frequently studied diseases were CVD, dia-

betes and cancer, indicating a clustering of research around

a few NCDIs. Among domestic clinician-led studies, it was

not unusual for research methodology to be imprecisely

described. For instance, data collected as part of the general

functioning of the hospital were labeled primary data,

whereas others described studies as having followed a

cohort of patients, when in fact patient information was

retrospectively collected from hospital registries.

This is linked to the finding that most studies were led

by clinicians or other public health professionals and car-

ried out in the principal investigators’ work setting, most

often health facilities. Since access is easier for a clinician,

it is not surprising that mostly facility-level data were used,

limiting the scope and generalizability of the studies. This

was the case even for economic impact/burden studies as

data collection is relatively much easier.

Overall, the relative paucity of trained economists in

research on NCDI indicates their lack of engagement with

issues pertaining to the health sector generally, a finding

corroborated by other such research in India [112, 113].

While simple microeconomics and macroeconomics tools

can be applied to address many questions pertaining to the

health sector, we found very few such studies compared

with economic evaluations. Use of evidence in policy

making is now closely associated with economic evalua-

tion studies that may not necessarily require researchers to

have an economics background. This could explain why

these are often conducted by clinicians and public health

experts, instead of—or in addition to—economists. This

could also explain the lower volume of studies using

economic analyses that possibly require the expertise of

trained economists: thus, for instance, we did not find many

macroeconomic impact studies using general equilibrium

models or sectoral impact studies. Even the studies on OOP

spending were not necessarily linked to poverty analysis.

Analyses on taxation, health financing for NCDI, market

analysis of products pertaining to NCDI, etc. are conspic-

uous by their absence in India.

The interest in evaluation studies could also partly be

because they are relatively more publishable internation-

ally, with wider target journals, whereas health economics

journals are comparatively fewer in number and almost

non-existent in India [113].

Lack of funding could also be a possible reason behind

the modest designs of the evaluation studies including, the

lack of cohort studies within observational study designs.

While these reasons are important, together they indi-

cate a lack of demand from health policy makers for evi-

dence-based decision making, which in turn solidifies the

disconnect between economics and health policy. Health

sector policies in India do not have a tradition of being

based on the principle of resource scarcity, a need for

prioritizing, and evidence regarding what works. This lack

of demand might also explain why Master’s degree pro-

grammes in economics mostly do not offer a health eco-

nomics module in India.

As mentioned in the introduction, the DHR established

the MTAB to be the central agency for undertaking HTA in

India. The DHR is supported by leading national technical

and academic institutes and the International Decision

Support Initiative, which is a collaboration led by priority-

setting institutions from the UK’s Imperial College, Lon-

don, and Thailand’s Health Intervention Technology

Assessment Program. The DHR has already signed a

memorandum of understanding with the UK NICE to

facilitate the exchange of institutional expertise on clinical

practice guidelines, quality standards, and application of

HTA [9]. The Government of India has also created an

expert group on costing to drive evidence-based reim-

bursement for the Rashtriya Swasthya BimaYojana—the

largest publicly financed health insurance scheme in India

[114]. These policy initiatives are encouraging and might

change the mode of engagement of technical experts,

including economists, in the health sector.

However, a few more initiatives may be necessary. The

DHR could actively collaborate with economics research

institutes and ‘‘think tanks’’ to bring both young and

established economists into its initiative on HTA. Simi-

larly, the main Ministry of Health and Family Welfare

could reach out to economists—either through DHR or

independently—to build a network of institutes and

researchers it can call upon for its various operational

research needs. This will help slowly but steadily
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increase health economics capacity in the country and open

more avenues of collaboration and independent research.

Capacity building in health economics needs focus, and

governmental support in the early stages might go a long

way to bringing economics into health sector analysis.

4.1 Limitations

The study only included peer-reviewed articles from

PubMed and excluded grey literature such as government

reports, pharmaceutical company reports, academic theses,

and local conference proceedings. This was largely because

no central electronic repository is available where one can

search for academic theses from different universities

across India. Some significant work using economic anal-

ysis for NCDI in India were excluded because they were

not published in journals or were working papers or reports

[115–118].

Searching across all NCDIs for various kinds of eco-

nomic analysis presented a problem in terms of the key-

words used, as a lot of non-standard vocabulary may have

been used. The inclusion of only published literature might

have introduced some publication bias, since studies with

positive results are more likely to be reported than those

with negative findings. It is also difficult to rule out

selection bias or differences between reviewers over study

criteria.

Lastly, certain economic studies that did include India in

their analyses were excluded from the study because they

did not include disaggregated results.

Acknowledgements The authors are grateful to Doctors for You for

providing a platform to present early results. We acknowledge Nob-

hojit Roy, Siddarth David, and Kapil Dev Soni for their support and

suggestions. We are indebted to Avantika Ranjan for helping us

finalize some of the editorial aspects of the manuscript.

Data availability statement The data that support the findings of

this review were generated after examining full-text articles obtained

through PubMed. In a few cases, PubMed did not provide full text

articles but only a title and an abstract. In such cases, the articles

were located using Sciencedirect, Google Scholar, Karolinska Insti-

tute Library (https://kib.ki.se/en), and individual requests to authors.

These data are available from the corresponding author, Indrani

Gupta, upon reasonable request. Copyright restrictions mean we are

unable to provide the full text of any of the articles included in the

review.

Author contributions IG identified research questions, defined

exclusion and inclusion criteria, and selected studies based on the

criteria. AR searched for and selected studies based on selection

criteria, extracted data from the studies, and drew up relevant tables.

Both authors analyzed the data and wrote the manuscript.

Compliance with Ethical Standards

Funding No funding was received for this research.

Conflicts of interest The authors Indrani Gupta and Arjun Roy have

no conflicts of interest to declare.

References

1. World Health Organization. Noncommunicable diseases country

profiles 2014. http://apps.who.int/iris/bitstream/10665/128038/

1/9789241507509_eng.pdf. Accessed 2 May 2017.

2. World Health Organization. India NCD Country Profile 2014.

http://www.who.int/nmh/countries/ind_en.pdf. Accessed 2 May

2017.

3. Reddy KS, et al. Responding to the threat of chronic diseases in

India. Lancet. 2005;366(9498):1744–9.

4. Selvaraj S, Abrol D, Gopakumar K. Access to medicines in

India. New Delhi: Academic Foundation; 2014.

5. World Health Organization. General government expenditure on

health (GGHE) as % of THE. Global Health Expenditure

Database 2012. http://apps.who.int/nha/ database/Select/Indica-

tors/en. Accessed 2 May 2017.

6. Government of India. Ministry of Health and Family Welfare.

National Health Accounts Estimates for India, 2014–15. https://

mohfw.gov.in/sites/default/files/National%20Health%

20Accounts%20Estimates%20Report%202014-15.pdf. Acces-

sed 7 Mar 2018.

7. Jamison DT, Breman JG, Measham AR, et al., editors. Disease

control priorities in developing countries. 2nd ed. Washington

(DC): The International Bank for Reconstruction and Develop-

ment / The World Bank; 2006 (Co-published by Oxford
University Press, New York). Available from: https://www.

ncbi.nlm.nih.gov/books/NBK11728/.

8. Raftery J, Powell J. Health technology assessment in the UK.

Lancet. 2013;382:1278–85.

9. Downey LE, Mehndiratta A, Grover A, Gauba V, Sheikh K,

Prinja S, Singh R, Cluzeau FA, Dabak S, Teerawattananon Y,

Kumar S, Swaminathan S. Institutionalising health technology

assessment: establishing the Medical Technology Assessment

Board in India. BMJ Glob Health. 2017;2(2):e000259. https://

doi.org/10.1136/bmjgh-2016-000259.

10. Centers for Disease Control and Prevention. Public health eco-

nomics and tools. 2017. https://www.cdc.gov/stltpublichealth/

pheconomics/. Accessed 4 Nov 2017.

11. Vos T, et al. Global, regional, and national incidence, preva-

lence, and years lived with disability for 310 diseases and

injuries, 1990–2013; 2015: a systematic analysis for the Global

Burden of Disease Study 2015. Lancet.

2015;388(10053):1545–602.

12. Drummond MF, Sculpher MJ, Claxton K, Stoddart GL, Tor-

rance GW. Methods for the economic evaluation of health care

programmes. Oxford: Oxford University Press; 2015.

13. Aggarwal K, et al. Comparison of clinical and cost-effectiveness

of psoralen? ultraviolet A versus psoralen? sunlight in the

treatment of chronic plaque psoriasis in a developing economy.

Int J Dermatol. 2013;52(4):478–85.

14. Ahmad A, et al. A comparison of enoxaparin with unfraction-

ated heparins in patients with coronary heart disease in an

emergency department in rural South Indian tertiary care

teaching hospital. Indian J Pharmacol. 2015;47(1):90–4.

15. Ahuja RB, Goswami P. Cost of providing inpatient burn care in

a tertiary, teaching, hospital of North India. Burns.

2013;39(4):558–64.

16. Alam K, Mahal A. The economic burden of angina on house-

holds in South Asia. BMC Public Health. 2014;14:179.

312 I. Gupta, A. Roy

https://kib.ki.se/en
http://apps.who.int/iris/bitstream/10665/128038/1/9789241507509_eng.pdf
http://apps.who.int/iris/bitstream/10665/128038/1/9789241507509_eng.pdf
http://www.who.int/nmh/countries/ind_en.pdf
http://apps.who.int/nha/
https://mohfw.gov.in/sites/default/files/National%20Health%20Accounts%20Estimates%20Report%202014-15.pdf
https://mohfw.gov.in/sites/default/files/National%20Health%20Accounts%20Estimates%20Report%202014-15.pdf
https://mohfw.gov.in/sites/default/files/National%20Health%20Accounts%20Estimates%20Report%202014-15.pdf
https://www.ncbi.nlm.nih.gov/books/NBK11728/
https://www.ncbi.nlm.nih.gov/books/NBK11728/
http://dx.doi.org/10.1136/bmjgh-2016-000259
http://dx.doi.org/10.1136/bmjgh-2016-000259
https://www.cdc.gov/stltpublichealth/pheconomics/
https://www.cdc.gov/stltpublichealth/pheconomics/


www.manaraa.com

17. Anchala R, et al. Evaluation of effectiveness and cost-effec-

tiveness of a clinical decision support system in managing

hypertension in resource constrained primary health care set-

tings: results from a cluster randomized trial. J Am Heart Assoc.

2015;4(1):e001213.

18. Basu S, et al. Palm oil taxes and cardiovascular disease mortality

in India: economic-epidemiologic model. BMJ. 2013;347:f6048.

19. Basu S, Bendavid E, Sood N. Health and economic implications

of national treatment coverage for cardiovascular disease in

india: cost-effectiveness analysis. Circ Cardiovasc Qual Out-

comes. 2015;8(6):541–51.

20. Basu S, et al. Averting obesity and type 2 diabetes in India

through sugar-sweetened beverage taxation: an economic-epi-

demiologic modeling study. PLoS Med. 2014;11(1):e1001582.

21. Basu S, Yudkin JS, Sussman JB, Millett C, Hayward RA.

Alternative strategies to achieve cardiovascular mortality goals

in China and India: a microsimulation of target- versus risk-

based blood pressure treatment. Circulation. 2016;133(9):840–8.

22. Burke MJ, Shenton RC, Taylor MJ. The economics of screening

infants at risk of hearing impairment: an international analysis.

Int J Pediatr Otorhinolaryngol. 2012;76(2):212–8.

23. Buttorff C, et al. Economic evaluation of a task-shifting inter-

vention for common mental disorders in India. Bull World

Health Org. 2012;90(11):813–21.

24. Campbell A, et al. Scalable, sustainable cost-effective surgical

care: a model for safety and quality in the developing world, part

II: program development and quality care. J Craniofac Surg.

2014;25(5):1680–4.

25. Cecchini M, et al. Tackling of unhealthy diets, physical inac-

tivity, and obesity: health effects and cost-effectiveness. Lancet.

2010;376(9754):1775–84.

26. Chemmanam T, et al. A prospective study on the cost-effective

utilization of long-term inpatient video-EEG monitoring in a

developing country. J Clin Neurophysiol. 2009;26(2):123–8.

27. Chisholm D, et al. Estimating the cost of implementing district

mental healthcare plans in five low- and middle-income coun-

tries: the PRIME study. Br J Psychiatry. 2016;208(Suppl

56):s71–8.

28. Daivadanam M, et al. Catastrophic health expenditure and

coping strategies associated with acute coronary syndrome in

Kerala, India. Indian J Med Res. 2012;136(4):585–92.

29. Das K, et al. Evaluation of socio-economic factors causing

discontinuation of epilepsy treatment resulting in seizure

recurrence: a study in an urban epilepsy clinic in India. Seizure.

2007;16(7):601–7.

30. Das K, et al. Discontinuation of secondary preventive treatment

of stroke: an unexplored scenario in India. Clin Neurol Neuro-

surg. 2010;112(9):766–9.

31. Dharmarajan S, et al. Out-of-pocket and catastrophic expendi-

ture on treatment of haemophilia by Indian families. Hae-

mophilia. 2014;20(3):382–7.

32. Diaz M, et al. Health and economic impact of HPV 16 and 18

vaccination and cervical cancer screening in India. Br J Cancer.

2008;99(2):230–8.

33. Donaldson EA, et al. A cost-effectiveness analysis of India’s

2008 prohibition of smoking in public places in Gujarat. Int J

Environ Res Public Health. 2011;8(5):1271–86.

34. Dorairajan N, et al. Day care surgery in a metropolitan gov-

ernment hospital setting—Indian scenario. Int Surg.

2010;95(1):21–6.

35. Dranitsaris G, Truter I, Lubbe MS. The development of a value

based pricing index for new drugs in metastatic colorectal

cancer. Eur J Cancer. 2011;47(9):1299–304.

36. Dranitsaris G, et al. Improving patient access to cancer drugs in

India: using economic modeling to estimate a more affordable

drug cost based on measures of societal value. Int J Technol

Assess Health Care. 2011;27(1):23–30.

37. Engelgau MM, Karan A, Mahal A. The economic impact of

non-communicable diseases on households in India. Glob

Health. 2012;8:9.

38. Ghatak N, Trehan A, Bansal D. Financial burden of therapy in

families with a child with acute lymphoblastic leukemia: report

from north India. Support Care Cancer. 2016;24(1):103–8.

39. Goldhaber-Fiebert JD, et al. Inpatient treatment of diabetic

patients in Asia: evidence from India, China, Thailand and

Malaysia. Diabet Med. 2010;27(1):101–8.

40. Goyal S, et al. Risk factors and costs of oral cancer in a tertiary

care hospital in Delhi. Asian Pac J Cancer Prev.

2014;15(4):1659–65.

41. Gupta S, et al. Challenges of implementing universal newborn

hearing screening at a tertiary care centre from India. Indian J

Pediatr. 2015;82(8):688–93.

42. Gupta V, et al. An analysis of the cost-effectiveness of switching

from biphasic human insulin 30, insulin glargine, or neutral

protamine Hagedorn to biphasic insulin aspart 30 in people with

type 2 diabetes. J Med Econ. 2015;18(4):263–72.

43. Hackenberg B, et al. Measuring and comparing the cost-effec-

tiveness of surgical care delivery in low-resource settings: cleft

lip and palate as a model. J Craniofac Surg. 2015;26(4):1121–5.

44. Haripriya A, et al. Efficacy of intracameral moxifloxacin

endophthalmitis prophylaxis at Aravind Eye Hospital. Oph-

thalmology. 2016;123(2):302–8.

45. Home P, et al. An analysis of the cost-effectiveness of starting

insulin detemir in insulin-naive people with type 2 diabetes.

J Med Econ. 2015;18(3):230–40.

46. Huffman MD, et al. A cross-sectional study of the microeco-

nomic impact of cardiovascular disease hospitalization in four

low- and middle-income countries. PLoS One.

2011;6(6):e20821.

47. Jansen LA, et al. Improving patient follow-up in developing

regions. J Craniofac Surg. 2014;25(5):1640–4.

48. John RM, Sung HY, Max W. Economic cost of tobacco use in

India, 2004. Tob Control. 2009;18(2):138–43.

49. Joshi A, et al. Burden of healthcare utilization and out-of-pocket

costs among individuals with NCDs in an Indian setting.

J Community Health. 2013;38(2):320–7.

50. Karan A, Engelgau M, Mahal A. The household-level economic

burden of heart disease in India. Trop Med Int Health.

2014;19(5):581–91.

51. Kesavadev J, et al. Cost-effective use of telemedicine and self-

monitoring of blood glucose via Diabetes Tele Management

System (DTMS) to achieve target glycosylated hemoglobin

values without serious symptomatic hypoglycemia in 1,000

subjects with type 2 diabetes mellitus—a retrospective study.

Diabetes Technol Ther. 2012;14(9):772–6.

52. Khatib R, et al. Availability and affordability of cardiovascular

disease medicines and their effect on use in high-income, mid-

dle-income, and low-income countries: an analysis of the PURE

study data. Lancet. 2016;387(10013):61–9.

53. Kotwani A. Availability, price and affordability of asthma

medicines in five Indian states. Int J Tuberc Lung Dis.

2009;13(5):574–9.

54. Kumar A, Gupta NP, Hemal AK. A single institution experience

of 141 cases of laparoscopic radical nephrectomy with cost-

reductive measures. J Endourol. 2009;23(3):445–9.

55. Kumar A, Nagpal J, Bhartia A. Direct cost of ambulatory care of

type 2 diabetes in the middle and high income group populace of

Delhi: the DEDICOM survey. J Assoc Physicians India.

2008;56:667–74.

Economic Studies on Non-Communicable Diseases and Injuries in India 313



www.manaraa.com

56. Kumar GA, et al. Burden of out-of-pocket expenditure for road

traffic injuries in urban India. BMC Health Serv Res.

2012;12:285.

57. Kumpatla S, et al. The costs of treating long term diabetic

complications in a developing country: a study from India. JAPI.

2013;61:17.

58. Lahiri S, Tempesti T, Gangopadhyay S. Is There an Economic

Case for Training Intervention in the Manual Material Handling

Sector of Developing Countries? J Occup Environ Med.

2016;58(2):207–14.

59. Lamy A, et al. The cost implications of off-pump versus on-

pump coronary artery bypass graft surgery at one year. Ann

Thorac Surg. 2014;98(5):1620–5.

60. Levesque JF, et al. Affording what’s free and paying for choice:

comparing the cost of public and private hospitalizations in

urban Kerala. Int J Health Plann Manag. 2007;22(2):159–74.

61. Linde M, Steiner TJ, Chisholm D. Cost-effectiveness analysis of

interventions for migraine in four low- and middle-income

countries. J Headache Pain. 2015;16:15.

62. Lohse N, Marseille E, Kahn JG. Development of a model to

assess the cost-effectiveness of gestational diabetes mellitus

screening and lifestyle change for the prevention of type 2

diabetes mellitus. Int J Gynecol Obstet. 2011;115:S20–5.

63. Lopes Gde L. Cost comparison and economic implications of

commonly used originator and generic chemotherapy drugs in

India. Ann Oncol. 2013;24(Suppl 5):v13–6.

64. Mahal A, et al. The economic burden of cancers on Indian

households. PLoS One. 2013;8(8):e71853.

65. Marseille E, et al. The cost-effectiveness of gestational diabetes

screening including prevention of type 2 diabetes: application of

a new model in India and Israel. J Matern Fetal Neonatal Med.

2013;26(8):802–10.

66. Megiddo I, et al. Cost-effectiveness of treatment and secondary

prevention of acute myocardial infarction in India: a modeling

study. Glob Heart. 2014;9(4):391.e3–398.e3.

67. Megiddo I, et al. Health and economic benefits of public

financing of epilepsy treatment in India: an agent-based simu-

lation model. Epilepsia. 2016;57(3):464–74.

68. Misra UK, et al. Cost of status epilepticus in a tertiary care

hospital in India. Seizure. 2015;31:94–8.

69. Muranjan M, Vijayalakshmi P. The unforeseen toll of birth

defects and their economic burden at a tertiary care public

institute in Mumbai. Indian J Pediatr. 2014;81(10):1005–9.

70. Nagengast ES, et al. Providing more than health care: the

dynamics of humanitarian surgery efforts on the local microe-

conomy. J Craniofac Surg. 2014;25(5):1622–5.

71. Nair KS, et al. Cost of treatment for cancer: experiences of

patients in public hospitals in India. Asian Pac J Cancer Prev.

2013;14(9):5049–54.

72. Natarajan S, Rudrawar P. Bronchiectasis in western India:

clinical presentations and socio-economic burden. J Indian Med

Assoc. 2014;112(2):89–92.

73. Okonkwo QL, et al. Breast cancer screening policies in devel-

oping countries: a cost-effectiveness analysis for India. J Natl

Cancer Inst. 2008;100(18):1290–300.

74. Padhi NR, Padhi P. Use of external fixators for open tibial

injuries in the rural third world: panacea of the poor? Injury.

2007;38(2):150–9.

75. Pakseresht S, et al. Expenditure audit of women with breast

cancer in a tertiary care hospital of Delhi. Indian J Cancer.

2011;48(4):428–37.

76. Patankar A, Trivedi P. Monetary burden of health impacts of air

pollution in Mumbai, India: implications for public health pol-

icy. Public Health. 2011;125(3):157–64.

77. Patel RS, et al. Cost-effectiveness analysis of nebivolol and

metoprolol in essential hypertension: a pharmacoeconomic

comparison of antihypertensive efficacy of beta blockers. Indian

J Pharmacol. 2014;46(5):485–9.

78. Patel V, et al. Prioritizing health problems in women in devel-

oping countries: comparing the financial burden of reproductive

tract infections, anaemia and depressive disorders in a commu-

nity survey in India. Trop Med Int Health. 2007;12(1):130–9.

79. Pati S, et al. Non communicable disease multimorbidity and

associated health care utilization and expenditures in India:

cross-sectional study. BMC Health Serv Res. 2014;14:451.

80. Polack S, et al. Utility values associated with diabetic

retinopathy in Chennai, India. Ophthalmic Epidemiol.

2015;22(1):20–7.

81. Prajna VN, et al. Economic analysis of corneal ulcers in South

India. Cornea. 2007;26(2):119–22.

82. Rachapelle S, et al. The cost–utility of telemedicine to screen for

diabetic retinopathy in India. Ophthalmology.

2013;120(3):566–73.

83. Raj M, et al. Micro-economic impact of congenital heart sur-

gery: results of a prospective study from a limited-resource

setting. PLoS One. 2015;10(6):e0131348.

84. Ramachandran A. Socio-economic burden of diabetes in India.

J Assoc Physicians India. 2007;55(Suppl):9–12.

85. Ramachandran A, et al. Increasing expenditure on health care

incurred by diabetic subjects in a developing country: a study

from India. Diabetes Care. 2007;30(2):252–6.

86. Ramachandran A, et al. Cost-effectiveness of the interventions

in the primary prevention of diabetes among Asian Indians:

within-trial results of the Indian Diabetes Prevention Programme

(IDPP). Diabetes Care. 2007;30(10):2548–52.

87. Ranade AA, et al. Clinical and economic implications of the use

of nanoparticle paclitaxel (Nanoxel) in India. Ann Oncol.

2013;24(Suppl 5):v6–12.

88. Rao GN, Bharath S. Cost of dementia care in India: delusion or

reality? Indian J Public Health. 2013;57(2):71–7.

89. Rao GN, et al. The burden attributable to headache disorders in

India: estimates from a community-based study in Karnataka

State. J Headache Pain. 2015;16:94.

90. Rao KD, Bhatnagar A, Murphy A. Socio-economic inequalities

in the financing of cardiovascular and diabetes inpatient treat-

ment in India. Indian J Med Res. 2011;133:57–63.

91. Reddy GM, et al. Extent and determinants of cost of road traffic

injuries in an Indian city. Indian J Med Sci.

2009;63(12):549–56.

92. Reddy GM, Singh A, Singh D. Community based estimation of

extent and determinants of cost of injuries in a north Indian city.

Indian J Med Sci. 2012;66(1–2):23–9.

93. Reddy VK, et al. Cost-effectiveness analysis of baclofen and

chlordiazepoxide in uncomplicated alcohol-withdrawal syn-

drome. Indian J Pharmacol. 2014;46(4):372–7.

94. Rengasamy S, et al. Comparison of 2 days versus 5 days of

octreotide infusion along with endoscopic therapy in preventing

early rebleed from esophageal varices: a randomized clinical

study. Eur J Gastroenterol Hepatol. 2015;27(4):386–92.

95. Schulman-Marcus J, Prabhakaran D, Gaziano TA. Pre-hospital

ECG for acute coronary syndrome in urban India: a cost-ef-

fectiveness analysis. BMC Cardiovasc Disord. 2010;10:13.

96. Shafie AA, et al. An analysis of the short-and long-term cost-

effectiveness of starting biphasic insulin aspart 30 in insulin-

naı̈ve people with poorly controlled type 2 diabetes. Diabetes

Res Clin Pract. 2014;106(2):319–27.

97. Singh A, et al. Risk factors for oral diseases among workers with

and without dental insurance in a national social security

scheme in India. Int Dent J. 2014;64(2):89–95.

98. Somaiya M, et al. Changes in cost of treating schizophrenia:

comparison of two studies done a decade apart. Psychiatry Res.

2014;215(3):547–53.

314 I. Gupta, A. Roy



www.manaraa.com

99. Soudarssanane M, et al. Rheumatic fever and rheumatic heart

disease: primary prevention is the cost effective option. Indian J

Pediatr. 2007;74(6):567–70.

100. Srivastava A, Mohanty SK. Age and sex pattern of cardiovas-

cular mortality, hospitalisation and associated cost in India.

PLoS One. 2013;8(5):e62134.

101. Subramanian S, et al. Cost-effectiveness of oral cancer screen-

ing: results from a cluster randomized controlled trial in India.

Bull World Health Org. 2009;87(3):200–6.

102. Sudhindran S, et al. Cost and efficacy of immunosuppression

using generic products following living donor liver transplan-

tation in India. Indian J Gastroenterol. 2012;31(1):20–3.

103. Suh GH, et al. International price comparisons of Alzheimer’s

drugs: a way to close the affordability gap. Int Psychogeriatr.

2009;21(6):1116–26.

104. Sur D, Mukhopadhyay SP. A study on smoking habits among

slum dwellers and the impact on health and economics. J Indian

Med Assoc. 2007;105(9):492–8.

105. Tharkar S, et al. The socioeconomics of diabetes from a

developing country: a population based cost of illness study.

Diabetes Res Clin Pract. 2010;89(3):334–40.

106. Tharkar S, Satyavani K, Viswanathan V. Cost of medical care

among type 2 diabetic patients with a co-morbid condition—

Hypertension in India. Diabetes Res Clin Pract.

2009;83(2):263–7.

107. Trani JF, et al. Mental illness, poverty and stigma in India: a

case-control study. BMJ Open. 2015;5(2):e006355.

108. Wani MA, et al. Cost analysis of in-patient cancer chemotherapy

at a tertiary care hospital. J Cancer Res Ther.

2013;9(3):397–401.

109. Gavaza P, et al. The state of health economic research in South

Africa. Pharmacoeconomics. 2012;30(10):925–40.

110. Teerawattananon Y, Russell S, Mugford M. A systematic review

of economic evaluation literature in Thailand. Pharmacoeco-

nomics. 2007;25(6):467–79.

111. Tran BX, et al. A systematic review of scope and quality of

health economic evaluation studies in Vietnam. PLoS One.

2014;9(8):e103825.

112. UK and India to work together on evidence-informed healthcare

policy and practice. 2013. https://www.gov.uk/government/

world-location-news/uk-and-india-to-work-together-on-evidence-

informed-healthcare-policy-and-practice. Accessed 4 Nov 2017.

113. Prinja S, et al. A systematic review of the state of economic

evaluation for health care in India. Appl Health Econ Health

Policy. 2015;13(6):595–613.

114. Karan A, Yip W, Mahal A. Extending health insurance to the

poor in India: an impact evaluation of Rashtriya Swasthya Bima

Yojana on out of pocket spending for healthcare. Soc Sci Med.

2017;181(Supplement C):83–92.

115. Bloom DE, Cafiero ET, McGovern ME, Prettner K, Stanciole A,

Weiss J, Bakkila S, Rosenberg L. The economic impact of non-

communicable disease in China and India: estimates, projec-

tions, and comparisons. NBER Working Paper No. 19335.

http://www.nber.org/papers/w19335.

116. Garg CC, Evans D. What is the impact of non-communicable

diseases on national health expenditures: a synthesis of available

data. Geneva: World Health Organization; 2011.

117. Gupta I, Kandamuthan S, Upadhyaya D. Economic impact of

cardiovascular diseases in India. New Delhi: Institute of Eco-

nomic Growth University of Delhi; 2006.

118. Mahal AS, Karan A, Engelgau M. Economic implications of

non-communicable disease for India. Washington, DC: World

Bank; 2010.

Economic Studies on Non-Communicable Diseases and Injuries in India 315

https://www.gov.uk/government/world-location-news/uk-and-india-to-work-together-on-evidence-informed-healthcare-policy-and-practice
https://www.gov.uk/government/world-location-news/uk-and-india-to-work-together-on-evidence-informed-healthcare-policy-and-practice
https://www.gov.uk/government/world-location-news/uk-and-india-to-work-together-on-evidence-informed-healthcare-policy-and-practice
http://www.nber.org/papers/w19335


www.manaraa.com

Reproduced with permission of copyright owner. Further reproduction
prohibited without permission.


	Economic Studies on Non-Communicable Diseases and Injuries in India: A Systematic Review
	Abstract
	Background
	Objective
	Methods
	Results
	Conclusions

	Introduction
	Methods
	Search Strategy
	Study Selection and Inclusion Criteria
	Data Extraction
	Data Analysis

	Findings
	General Characteristics of Studies
	Type of Economic Analysis
	Disease Focus
	Funding
	Authorship and Background of Lead Authors
	Study Setting and Geographical Distribution
	Miscellaneous Results


	Discussion
	Limitations

	Acknowledgements
	Author contributions
	References




