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Background

Significant gap exists in health research output globally, both in terms of geographic
distribution and priorities. In India, wide inter-state disparity in health research output is
reported and eight large states with a combined population of nearly half of India
contribute to less than one-tenth of total research output. Bihar is one of the most
resource-constrained states in this group with multiple health systems challenges. The
objectives of this study were to understand the trend, distribution, focus, actors, and
funding sources of health research on Bihar in order to propose policy recommendations.

Methods

A bibliometric analysis was carried out for all PubMed indexed original research papers on
health, which is either focused on Bihar or authored by an author from an organization in
Bihar. Trend, author affiliation, location, theme, and funding source was analysed by
review of either abstract or if required by review of the full text.

Results

A total of 982 research papers were extracted, out of which 40% was basic or clinical
research and nearly 60% was public health research. There was an extraordinary surge in
research output during the last decade. Clinical subjects (25 %) followed by leishmaniasis
(23%) were the most common theme. Medical institutions (45%) were the biggest
contributor to health research. More than 60% of papers were authored by a lead author
from outside Bihar and the majority do not have a local co-author. 11 leading
organizations published more than 35% of total research papers. ‘Leishmaniasis’
contributed to more than 35% of the research output by the author based in Bihar and
more than 90% research output of the leading research institution in Bihar. The majority
of the funded research in the last decade was supported by international agencies.

Conclusions

The health research output from Bihar is very limited. The recent surge in research output
is driven by global actors or from actors located in bigger cities and more developed states
within India. To strengthen the health research systems, a specific health research policy
should be formulated to steward and improve the health research ouput from Bihar.

Health science has made tremendous progress in the last
century. As a result, the mortality and morbidity reduced
significantly, and the overall life expectancy has increased.
The contribution of research has been significant in this di-
rection. The health systems and health research systems
are interdependent.! Health research output is also impor-
tant for proper policy development, health intervention,
and service delivery. Unfortunately, a profound gap exists
in health research, both in terms of the geographic location
of research and funding priorities. It is estimated that only
10% of funds are used for research on health problems

which contribute to 90% of disease burden globally. Simi-
larly, 90% of health research is carried out in the countries
which account for merely around 10% of the burden of
health problem.2 As per a report by the World Health Orga-
nization (WHO) in 2018, striking inequalities in health re-
search exists both between countries and between health
issues. In terms of health researchers and capacity, the
high-income countries have 40 times more health re-
searchers per million population than low-income coun-
tries.3

At the beginning of this millennium, quality health re-
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search was grossly lacking in India.# There was a significant
improvement in health research and public health research
output in the first decade of this century.%> The available
evidence also suggests gross geographic disparity in health
research output within India. The top ten cities with around
6% of the population accounted for 76% of the quality-ad-
justed research output. The number of papers per million
of the population was 0.1 and 2.9 for north Indian states
of Bihar and Uttar Pradesh respectively, as compared to 9.3
for the southern state of Karnataka.* Overall the health re-
search output from a group of eight large states with 46% of
the population of India accounted for less than 10% of total
health research output of the country.® Health in India is a
subject matter under the jurisdiction of state governments
and a significant disparity in health systems and health re-
search output indicate skewed priorities.”

Bihar is the third most populated and one of the most
resource-constrained state in the country.® The per capita
income of Bihar was around US$400 at constant prices in
2017-18. During the same period, the average per capita in-
come for the southern state of Tamil Nadu and nationally
was around US$1766 and US$1213 respectively.? The health
output and system indicators are also dismal in comparison
to other states.19 Inadequate teaching and research facili-
ties are another significant bottlenecks of the health sector
in Bihar. Very little is known about the overall health re-
search output from the state and its trend over the period.
In this context, we analysed the health research output on
Bihar to understand the trend, actors, institutions, the fo-
cus area of research, and the source of funding. Based on
this analysis, we aim to propose recommendations for im-
proving the health research system and stewarding health
research priorities.

METHODS

Bibliometrics is a scientific method to study and describe
published literature. Bibliometric analysis is used to pro-
duce indicators of national scientific output, and to analyse
the output and impact of scientific publications.!! We used
bibliometric analysis approach to assess the health research
output from Bihar. PubMed, an online database of the
United States National Library of Medicine is one of the
most widely used and authentic bibliographic literature
databases for health research.l? PubMed databased was
purposively selected for the literature review due to its
comprehensiveness for health literature. Another impor-
tant reason for restricting the search to PubMed was to
access historical papers and understand historical trends
without bias. Health research was defined as research that
could be related to health. Health research output was de-
fined as tangible research that was readily available in the
public domain. Any paper based on original data collection
and its analysis or analysis of already available data was de-
fined as ‘original research’.%5

All articles reflecting research output from Bihar and in-
dexed in PubMed until August 2019 was part of the sam-
pling universe for this study. We used three search strate-
gies to extract research output from Bihar. Firstly, PubMed
was searched for ‘Bihar’ term in either title or abstract.
This search result furnished a list of 1090 articles. Secondly,

PubMed Search

1. ‘Bihar’ termin title/abstract
2. ‘Bihar’ term in author affiliation NOT ‘Bihar’ in
title/abstract
3. ‘Bihar’ anywhere NOT ‘Bihar’ in title/abstract,
human subject and published till 2013

n = 2628 articles

Papers not related to human or not related to health
were excluded

n = 1700 articles

|

All non-original research papers and papers
from Bihar, a place in Hungary were excluded

Final sample (n) = 982 articles

Figure 1. Schematic flow of literature search for
bibliometric analysis.

PubMed was searched for ‘Bihar’ term in author affiliation,
but not in the title or abstract. A total of 1412 articles were
available under this category. Until 2013, PubMed displayed
the affiliation details of only the first author.!! Therefore,
we adopted an additional search strategy to capture any
missing research papers on Bihar. We searched ‘Bihar’ term
anywhere in the paper focusing on human, published until
2013 without ‘Bihar’ term listed in the title or abstract. This
search strategy showed an additional list of 126 articles. Fi-
nally, a total of 2628 articles available for review and pos-
sible inclusion for the final analysis. Abstract and wherever
necessary full-text of all research articles was reviewed for
inclusion. Articles not related to human, health, or health-
related field and not classified as original research were ex-
cluded from the final analysis. Few articles with Bihar in the
title or abstract were excluded as these originally belonged
to a place with a similar name located in Hungary. After ex-
clusion, a final sample of 982 original health research arti-
cles on Bihar was included for detailed review and analysis.
Figure 1 depicts the schematic flow of the literature search.
The sampled articles were categorized into two broad do-
mains of Basic or clinical research and public health research.
Basic research included all basic research involving exper-
imental or theoretical work. Clinical research included all
studies involving clinical cases, issues in the management
of patients or laboratory analysis of patient specimens, or a
clinical trial or clinical epidemiological study conducted in
clinical settings. Public health research includes all articles
which deal with population health, demography, epidemi-
ology, health systems and health policies, health financ-
ing or economics, environmental health and social determi-
nants of health or any other similar and relevant issues.*
We also noted and analysed the year of publication, af-
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filiation and location of the lead author, availability of co-
author from Bihar, affiliation of local co-author, and main
theme of the research papers. If an article addressed two
major themes, then both were recorded and included for the
final analysis. Based on the emerging theme as the analysis
progress, we categorised, the research papers into following
major themes: clinical subject, leishmaniasis, other infectious
diseases including immunization, non-communicable diseases,
Reproductive Maternal New-born Child and Adolescent Health
(RMNCAH), health system and policies, and tobacco or sub-
stance abuse and addiction, and nutrition, and gender or gen-
der-based violence, and miscellaneous.

We also conducted additional analyses to map the source
and pattern of funding for research work or paper. Consid-
ering the long period for analysis, we restricted the fund-
ing analysis to the research papers published during the last
10 years (2010 to 2019). We analysed the source of funding
based on the location of the funding body, either national
or international. We then categorised the source of funding
according to type of organisation. Thereafter we categorised
the source of funding according to the type of organisation
and conducted analysis of the source of funding for major
themes of research papers.

RESULTS
HISTORY AND TREND IN HEALTH RESEARCH OUTPUT

A total of 982 original research articles on health were ex-
tracted from PubMed which were either based on Bihar or
produced by an author from Bihar. Out of these, 402 (40.9%)
were basic or clinical research and 580 (59.1%) were public
health research. The first original research article on Bihar
was published in 1927. Till 1950, only 8 original research
articles on Bihar were indexed in PubMed. During the next
forty years, from 1951 to 1989, the growth of research on
Bihar was equally sluggish and only 67 original research ar-
ticles were published. In the 1990s, the research output in-
creased marginally with the publication of 66 articles in a
decade. The real surge in research output on Bihar was ob-
served in the first decade of this millennium with the num-
ber of published original research papers increasing to more
than twice as compared to the previous decade. Post-2010,
we observed an extraordinary rise in health research output
from Bihar. For ten years period from 2010 to 2019, a total
of 706 research articles was published during this decade,
which is more than 70% of total health research output on
Bihar. In terms of growth, this was more than five times
higher in output as compared to the previous decade (Fig-

ure 2).
MAJOR THEMES OF RESEARCH

A substantial proportion (25.3%) of research articles fo-
cused on clinical subjects addressing an issue related to
clinical practice. Leishmaniasis was the second most com-
mon theme with 23.2% of research papers. Research on
leishmaniasis was distributed almost equally across the two
domains of basic or clinical and public health research. The
third most common theme of research was one of the sub-
jects of RMNCAH with 14.1% of total research papers.
Around 97% of the papers on RMNCAH was categorised as

public health research, thus making them the most com-
mon theme among public health research papers. Other
communicable diseases and immunization was the fourth
commonest theme (12.1%), followed by research papers ad-
dressing broader issues of either health policy or health sys-
tems (7.1%). Other common themes of research were nutri-
tion (4.1%), tobacco or substance abuse or addiction (3.3%),
gender or gender-based violence (1.9%), and non-commu-
nicable diseases (1.8%). Around 7% of the papers could not
be classified in any of these sub-categories (Figure 3).

THE RESEARCH ACTORS

The lead author affiliated to a medical institute or hospital
produced the highest proportion of research output on Bi-
har (45.4%). Most of these research papers were basic or
clinical research. The second-largest contributor to re-
search output was non-medical teaching institute, faculty,
department, or university (18.9%). Public health research
dominated the research output by these institutions. The
third major contributor was independent public research
institutes with a contribution of 12.6%, out of which the
majority were public health research. Non-Government Or-
ganizations (NGOs) including international agencies such
as multilateral, bilateral, philanthropic organisations as
well as local NGOs together was the fourth largest contrib-
utor. These organizations together contributed to 11.9% of
total research output out of which around 95% was public
health research. Other research stakeholders were private
research institutes and other organisations or independent
researchers, both contributing to less than 5% of total out-
put. Author affiliation was not specified or was not available
for 3.6% of the sampled articles (Figure 4).

LOCATION OF RESEARCH ACTORS

The majority of lead authors of research papers based on Bi-
har were affiliated to an institution or organisation located
out of Bihar (61.5%). But, the majority of the research pa-
pers in basic or clinical research domain were led by authors
located in Bihar (54.7%). Researchers based in other Indian
states and an institution outside India contributed to 41.2%
and 16.6% of the research papers on Bihar. Among inter-
national authors, the highest proportion was based in the
United States of America (USA) (8.4%), followed by Euro-
pean countries, including the United Kingdom (UK) (5.6%)
and other countries (2.6%). The location of the lead authors
of around 3.8% of total papers was either not mentioned or
was not available (Table 1).

Out of 606 papers with the lead author affiliated to an
institution located outside Bihar, the majority (61.7%) did
not have a co-author located in the state. In 258 out of 606
such papers, there was a local co-author from an institute
located in Bihar. For basic or clinical research, local co-au-
thors were most commonly based in a medical institute or
hospital (47.7%), followed by NGOs (22.5%), and indepen-
dent public research institutes (12.4%). On the contrarily,
for public health research NGOs followed by the medical in-
stitution or hospital and independent public research insti-
tutes were the most common local collaborators (Table 2).
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Table 1. Location of organization/institution of lead authors of research papers on Bihar

Location Basic or clinical research Public health research Total
N=402 N=580 N=982
n (%) n (%) n (%)
Bihar 220(54.7) 158(27.2) 378(38.5)
Other Indian States 151(37.6) 254 (43.8) 405 (41.2)
United States of America (USA) 4(1.0) 78(13.5) 82(8.4)
Europe including United Kingdom (UK) 9(2.2) 46(7.9) 55(5.6)
Other countries 7(1.7) 18(3.1) 25(2.6)
Not known 11(2.7) 26(4.5) 37(3.8)
Table 2. Type of organization/institution of local co-authors if the lead author is located
outside Bihar
Type of organization Basic or clinical Public health Total
research research N=258
N=118 N=140 n (%)
n (%) n (%) °
. s . 123
Medical college/institute or hospital 79 (67.0) 44 (31.4) (47.7)
Non-medical teaching faculty/university or university department 11(9.3) 7 (5.0) (71?))
.. . 32
Independent research institute (public) 12(10.2) 20(14.3) (12.4)
N . 10
Independent research institute (private) 5(4.2) 5(3.6) (3.9)
Non-government organization (NGO) (includes, multilateral, bilateral, 58
philanthropic organization and international and local Non- 7(5.9) 51(36.4) (22.5)
Government Organizations) .
Others/independent researcher 4(3.4) 13(9.3) (61<75)
100
90
81.2
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Figure 2. Trend in research output on Bihar over the period.
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Table 3. Top ten research organization as per affiliation of lead authors

Basic or clinical research N=402 Public health research N=580 Overall N=982
Organization n (%) Organization n (%) Organization n (%)
Rajendra Memorial Rajendra Memorial Rajendra Memorial
Research Institute of 36 Research Institute of 51 Research Institute of 87
Medical Sciences (9.0) Medical Sciences (RMRIMS), (8.8) Medical Sciences (8.9)
(RMRIMS), Patna, Bihar Patna, Bihar (RMRIMS), Patna, Bihar
f/:LLr:SIaT Isrg:r’]cs: (I)Dfatna 33 Banaras Hindu University, 32 Banaras Hindu University, 61
Bihar ’ ’ (8.2) Varanasi, Uttar Pradesh (5.5) Varanasi, Uttar Pradesh (6.2)

. . . Public Health Foundation of . .

Indlr_a Gan§ih| Institute of 30 India and Indian Institute of 21 All qu|a In§t|tute of 43
Medical Sciences, Patna, . Medical Sciences, Patna,

. (7.5) Public Health, Gurugram, (3.6) . (4.4)
Bihar Bihar

Haryana
Banaras Hindu University, 29 Internat.|onal !nstltute of 13 Indlrg Ganc.;lhl Institute of 32
Varanasi. Uttar Pradesh (7.2) Population Sciences, (2.2) Medical Sciences, Patna, (3.3)
’ ’ Mumbai, Maharashtra ’ Bihar ’
Patna Medical College and 15 Patna Medical College and 13 Patna Medical College and 28
Hospital, Patna, Bihar (3.7) Hospital, Patna, Bihar (2.2) Hospital, Patna, Bihar (2.9)
Mata Gujri Memorial Publlc' Health Fgundatlon
Medical College and LSK 13 Population Council, India 12 of India and Indian 22
. . L, (3.2) ’ (2.1) Institute of Public Health, (2.2)
Hospital, Kishanganj, Bihar
Gurugram
Narayan Medical College 9 University of California, 12 ngaic(;rg;hle;ngalglLSK 17
and Hospital, Rohtas, Bihar (2.2) United States of America (2.1) - 'leg A (1.7)
Hospital, Kishanganj, Bihar

Mithila Minority Dental . . . All India Institute of
College and Hospital, (280) Eg?:;?:g::égy' United (1119) Medical Sciences, New (112)
Darbhanga, Bihar ’ ’ Delhi ’
King George’s Medical .

. . 6 School of Preventive 11 . . . 14
University, Lucknow, Uttar (15) Oncology, Patna, Bihar (1.9) Population Council, India (1.4)
Pradesh

All India Institute of Medical
All India Institute of Sciences, New Delhi / All
Medical Sciences, New India Institute of Medical International Institute of
Delhi /Katihar Medical 5 Sciences, Patna, Bihar 10 Population Sciences, 13
College and Hospital, (12) /CARE India, Patna, Bihar (1.7) Mumbai, Maharashtra / (1.3)
Katihar, Bihar /Nalanda ’ /Healis Sekhsaria Institute ’ Narayan Medical College ’
Medical and Hospital, of Public Health, Mumbai, and Hospital, Rohtas, Bihar
Patna, Bihar Maharashtra /Médecins

sans frontiers (MSF), India
Total 194 228 345

(48.2) (39.3) (35.1)

LEADING ORGANIZATIONS FOR HEALTH RESEARCH

Overall, 11 organisations or institutions are among the top
ten producers of health research output on Bihar. Out of
these 6 are located within the state and 5 outsides of the
state. These organisations together contribute to around
35.1% of the total research output. For basic or clinical re-
search, 12 organisations are among the top ten research
producers, with 8 located within the state and 4 outside.
These organizations together contribute to 48.2% of total
basic or clinical research output. For public health research,
14 organizations are among the top ten research producers
with a combined research output of 39.3%. Among the lead-
ing organisation on public health research, five are located
within Bihar, seven in other states, and two in the USA

(Table 3).

The top five leading research organisations produced
more than 25% of overall research output. Leishmaniasis
was the most common theme of the papers produced by the
top five research institutes. The majority of local co-authors
for research led by external authors were based in only 10
organizations.

THE SOURCE OF FUNDING FOR RESEARCH

One of the important factors influencing the research work
and output is the availability of funding to conduct and
publish research. As observed above, there was an acute
surge in research output on Bihar in the last decade with
more than 70% of research output being reported during
this period. We could extract funding information for 346
(49.1%) of the total of 706 papers published during this pe-
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Miscellaneous

Gender or gender-based violence

Nutrition

Tobacco / substance abuse/addiction

Health policy / systems

Reproductive, Maternal, New-born, Child and Adolescent
Health (RMNCAH)

Non-communicable diseases

Other communicable diseases including immunization

Leishmaniasis

Clinical subject

Total

¥ Public health research

222
e 6.
253
|
0 2t
0 5 10 15 20 25 30

M Basic or clinical research

Figure 3. Major theme of health research papers on Bihar.

Basic or clinical research

1.7 274
12120

\
e

Overall

%

Public health research

= Medical College/Institute or Hospital

= Non-Medical Teaching
faculty/University or Department

= Independent Research Institute (Public)
Independent Research Institute
(Private)

= Non-Government Organization (NGO)

= Others/ Independent Researcher

= Not specified / not available

Figure 4. Type of organizational affiliation of lead authors for research papers on Bihar.

riod (2010 to 2019). Other research work was either not
funded or funding information was not available with the
publication. Out of 346 research papers, 71.7% were funded
by an international source and only 28.3% received funding
from a national source. The most common funding source
was the global philanthropic organizations (29.8%), fol-
lowed by foreign government institutions or organisations
(21.7%), Indian government bodies (21.4%), international
multilateral organisations (14.7%), and other sources

Journal of Global Health Reports

(12.4%) (Figure 5).

More than 90% of the research work funded by inter-
national sources was in the public health domain, while
the proportion of public health research funded by national
sources was only 40%. Leishmaniasis was the most common
subject funded by both national (53.1%) and international
(31.5%) funding sources. International sources also com-
monly funded research on RMNCAH (28.2%), other com-
municable diseases (14.9%), others (14.5%), and health sys-
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Table 4. Source of funding and major theme of research on Bihar

Source of funding

International source National source

Domain (N=248) (N=98)
n (%) n (%)
Basic or clinical research 22(8.9) 59(60.2)
Public health research 226(91.1) 39(39.8)
Major theme
Leishmaniasis 78 (31.5) 52(53.1)
Other communicable diseases 37 (14.9) 6(6.1)
Reproductive, Maternal, New-born, Child and Adolescent Health (RMNCAH) 70(28.2) 2(2.0)
Health policy/systems 27(10.9) 0
Others /clinical 36(14.5) 28 (28.6)
tems (10.9%), but funding on these themes by national
funding sources was very low (Table 4). ® Others
12% . u Global

A SPECIAL CASE OF LEISHMANIASIS

Leishmaniasis is an endemic disease with a very high inci-
dence in Bihar. More than 80% of the total cases of leishma-
niasis in India are reported from Bihar.12 Our findings sug-
gest leishmaniasis to be the main theme of health research
output from the state with nearly a quarter of total research
papers addressing this issue. The majority of the papers on
leishmaniasis are authored by a lead author located in Bi-
har (52.2%) followed by authors based in other Indian states
(29.5%) and out of India (9%) (Figure 6). A total of 378 ar-
ticles was authored by a lead author based in Bihar out of
which 131 (34.7%) addressed leishmaniasis. Most of the pa-
pers (91.9%) produced by the leading research organization
(Rajendra Memorial Research Institute of Medical Sciences)
addressed leishmaniasis as one of the themes. Around 70%
of papers authored by researchers affiliated with the second
leading research organization (Banaras Hindu University,
Varanasi) focused on leishmaniasis as one of the themes.

DISCUSSION

In this paper, we have analysed and presented the health
research output from the resource-constrained Bihar state
in India by undertaking bibliometrics analysis of health re-
search papers indexed in PubMed. The decision to use the
PubMed database for this study was based on evidence and
experience of prior similar published literature.4-6-12 In-
dexing in PubMed is also considered as one of the quality
measures of medical and public health research journals.13
Our analysis is probably the first attempt to understand the
health research output at the sub-national level in India.
Health being a state subject in India necessitate such analy-
sis at the sub-national level.# The findings of this study
can help significantly in understanding the role of health
research in the overall health systems development in re-
source-constrained settings. The methodology and findings
of this study can also be used to understand research

Philanthropic
Organisation
30%

Figure 5. Major source of funding for research on
Bihar from 2010 to 2019.

paucity and its implications in other similar settings glob-
ally.

The results show the limited health research output from
Bihar. Original research in health seems to be compara-
tively a recent phenomenon, as indicated by a surge in pub-
lished research papers in the last decade. The overall trend
of health research output in India also exhibits similar
trends. A study published in 2004 found gross inadequacy in
the health research output in comparison to the magnitude
and distribution of diseases in India. Moreover, the pub-
lic health research output was 11 times lower than basic or
clinical research. In 2008, the number of public health re-
search output in India increased significantly as compared
to 2001 but with increasing output the inequity in terms of
priority of research theme, geographic settings of research
and location of researchers also increased within the coun-
try.4> Similar inequity in research output is also observed
in other low and middle-income countries (LMIC) context
in the African region.4 Such global disparity is also due to
the availability and capacity of health researchers. As per
an analysis by WHO, there were 363 health researchers per
million population in high-income countries in comparison
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u Bihar

Europe including United Kingdom m Other countries

u Other Indian States

United States of America

u Not Known

Figure 6. Location of lead authors for research focused on leishmaniasis.

to 55 in LMICs and 5 in low-income countries.

Previous evidence has documented dominance of clinical
research in the arena of health research in India.4~® On the
contrary, we found that the public health research output
is higher than the clinical research output in Bihar. The
research output on non-communicable diseases, nutrition,
gender, and injuries was particularly scarce. As per the In-
dia State-Level Disease Burden estimates, the top 15 causes
of Disability Adjusted Life Years (DALYs) in Bihar changed
significantly from 1990 to 2016, with non-communicable
diseases and nutritional deficiency becoming more signifi-
cant.15 Bihar is undergoing an epidemiological transition;
however, we found a huge gap between the disease burden
estimates and focus of health research output. Such dis-
parity was also observed in research output from India and
globally.2—4

Our findings also corroborate that medical institutions
are the largest contributors to health research, especially
for basic or clinical research. Public health research is pro-
duced mainly by non-medical institutions, independent
public and private research institutes, and NGOs. This re-
sult points towards two important concerns: the poor ca-
pacity to conduct large population-based research and/or
lack of funding opportunities to carry out the population-
based primary health research. We also found that the ma-
jority of public health research papers are led by researchers
based out of Bihar and less than half of these papers had a
local co-author. This finding implies that besides capacity
and funding, the collaborative opportunity is also limited to
local researchers based in the state.

We also found that the ten leading research organiza-
tions dominate the health research output on Bihar and
most of these leading organizations are located outside the
state. Another important finding was funding by interna-
tional sources being more common than funding by na-
tional sources. Getting funds from international sources is a
competitive process and often highly dependent on existing
capacity and demonstrated research credentials. It can be
interpreted that due to limited capacity, the local research
institutions get a limited opportunity for such funding. The
funding by the national source was mainly by the central
government funding body, the Indian council of medical re-
search, which was mostly restricted to its constituent insti-
tutions.

The above findings reiterate the potential limitations of
institutions and infrastructure, availability of funding and
collaborative opportunities, and capacity of researchers in
the local health research system in Bihar. The overall find-
ings also reflect low priority and the very limited steward-
ship for health research in the state. To improve the dismal
health research scenario in Bihar, the state should evolve
a definite health research policy. Such a policy should be
aimed to address three complementary strategies for im-
proving health research systems in the state, these are de-
mand, supply, and environment of research. Here, demand
refers to the role of policymakers and senior academics in
demanding for the relevant research base to take a policy
decision. Supply indicates the adequacy of the research
supply to meet the demands in terms of infrastructure, re-
search capacity, funding, and quality monitoring. The en-
vironment implies ensuring a conducive environment for
demand and supply to work optimally.2 One of the ideal
ways to approach such reform in health research systems
is to adopt and implement the WHO strategy for health
research.!3 This strategy recommends five actions to
strengthen the health research system in any state. These
are strengthening of research culture (organization), rein-
forcement of research on priority health needs (priorities),
provision of support to strengthen health research system
within the state (capacity), promoting good practice in re-
search (standards), and strengthening the link between pol-
icy, practice and research (translation). For the success of
such reforms, the overall stewardship of the department
of health is vital. To strengthen such stewardship capacity,
a separate body should be established to steer health re-
search. Such a body should ideally be led by an experienced
health researcher who can provide leadership to steward
the growth of the research ecosystem in the state. In the
long run, health research should also be embedded in all
existing policies and programmes on health. The combina-
tion of approaches mentioned above with a feasible mile-
stone and clear timeline can strengthen the health research
system and contribute significantly to overall health system
development.

This study also has few limitations, mostly related to the
bibliometric analysis. We have used published literature, in-
dexed in PubMed for analysing research output. Although
PubMed is one of the most comprehensive databases on
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health research, yet many health-related papers from the
field of economics, social sciences, political science and de-
velopment studies may not necessarily be indexed in this
database. Thus, some of the articles related to health and
published in journals not indexed by PubMed might have
been missed from our final sample. A subsequent social sci-
ence bibliometric analysis would be useful to fill this gap.
Similarly, some Indian journals publishing original health
research are not indexed in PubMed. The IndMED search
database for such Indian journals could not be accessed
despite repeated attempts. Another important limitation
can be the assessment and affiliation of local co-authors.
PubMed provided affiliation details of only the first authors
until 2013. We adopted an additional search strategy to
overcome this limitation, yet a small proportion of papers
could have been missed. The funding source for many ar-
ticles was also not available with the publication. Despite
these limitations, our analysis is one of the most compre-
hensive and pioneer work on sub-national level health re-
search output in India. In a big country like India, such an
analysis is important to assess the health research system
at the state level. The approach adopted in this study can
be easily replicated in other states of India and for similar
contexts globally. Thus, the knowledge generated can con-
tribute to the overall development of health systems in sim-
ilar settings globally.

CONCLUSIONS

The health research output from Bihar is very limited and
not aligned with the priorities of health systems, and dis-
ease burden. An acute surge in health research output is
noticed in the recent decade. The findings also reflect the
dominance of a few research organizations, research actors,
and limited priority areas of research. The contribution of
local research organisations in public health is very limited.
All these factors call for immediate policy action by the
state-level policymakers to improve health research system
in the state. Lessons from such an effort may have impli-
cations for other states in India and other similar settings
globally.
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