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Abstract

India is facing a significant public health crisis caused by the growing number of people suffering from
chronic illnesses (non-communicable diseases or NCDs) and the associated high costs of treating them.
The total NCD-related literature published globally has increased substantially over the last 40 years as
researchers have responded to the increasing disease burden and heightened global attention to
prevention and control strategies. This research intends to create a map of the research landscape
related to NCDs in India by conducting bibliometric analyses using publications from an
internationally recognised database of research articles published between 1980 and 2025. Bibliometric
indicators will be employed to evaluate publication volume and patterns, citations, prolific authors and
institutions, prominent journals, collaboration networks, and thematic developments in the field of
NCD research. The bibliography will demonstrate that research output related to NCDs is rapidly
increasing, particularly after 2000, due to high levels of interest from both researchers and
policymakers in chronic disease prevention and management. The bibliographic analysis will identify
trends in both the number of contributors to research on NCDs and the ways researchers are
collaborating on NCD research and emerging themes (e.g., digital health, artificial intelligence, risk
factor surveillance, and strengthening health systems). The analysis of keywords and themes will
provide evidence that researchers are increasingly focusing on a multidisciplinary and technological
approach to researching NCDs and that this focus is evolving from one of assessing the disease burden
to one of developing technology-based solutions to prevent and manage NCDs. The study will
highlight NCD research growth and structure and provide recommendations for advancing scientific
evidence and guiding public health policy development related to NCDs in India.

Keywords: Non-Communicable Diseases (NCDs), Bibliometric Analysis, Research Trends, Scientific
Publications, India, Public Health Research

1. Introduction

Major public health crises of this century include non-communicable disease (NCDs) such as
heart disease, diabetes, cancer and lung diseases (Ezzati & Riboli, 2013) . The vast
majority of deaths world-wide result from these disease and they have debilitating effects,
ruining the quality of life for millions of individuals and increasing overall health care
spending. Researchers used to think of NCDs as diseases of rich, developed countries,
however; in, low- and middle- income countries, like India, there is a rapidly growing NCDs
crisis. The larger population, older population, urbanisation, industrialisation, sedentary
lifestyles, poor diets, tobacco and alcohol use and environmental pollution have all
contributed to the transition from communicable diseases to these NCDs; therefore, NCDs
are a major barrier to sustainable development and improving health outcomes (Allen et al.,
2017; Rydin et al., 2012) 1171,

India is currently undergoing an epidemiological and demographic transition that is
producing higher life expectancy, rapid urbanisation, and changing lifestyle styles.
Therefore, over the last 40 years there has been a tremendous increase in the prevalence of
NCDs with an ever-growing proportion of mortality and morbidity in India being attributed
to NCDs. Studies show that the leading causes of premature death and disability in India are
heart disease, diabetes, cancer and respiratory diseases (Naghavi et al., 2017) [, The
increased prevalence of these NCDs is putting a strain on the health care system, limiting
economic growth, and straining household finances. To know the extent of disease, risk
factors, how to prevent these and mitigate, many organisations (e.g. research institutions,
health care organisations, international bodies) have focussed on strengthening the

~ 154 ~


http://www.geojournal.net/
https://doi.org/10.22271/27067483.2026.v8.i6b.798

International Journal of Geography, Geology and Environment

understanding of disease patterns and their respective risk
factors - to be able to improve all aspects of disease
management including prevention and mitigation (Mony &
Srinivasan, 2011; Niessen et al., 2018) 3. 161,

Research plays an essential role in addressing many of the
complex public health issues being faced today because it
produces the evidence necessary to develop sound policies
concerning the prevention of disease and the planning of
health services. In recent years, NCD research in India has
expanded considerably and will continue to do so as the
interest from researchers and policymakers continues to
grow. Research conducted to date has almost exclusively
focussed on studying the prevalence of NCDs and the
epidemiological surveillance of NCDs; however, in today's
context, NCD research is now addressing many different
types of topics such as behavioural risk factors,
environmental determinants of health, health equity issues,
technology-based interventions for health care, the
application of artificial intelligence; accessibility to health
care; as well as health system strengthening. As the
complexity and scale of the NCD-related challenges have
increased, the volume of research that is interdisciplinary
and collaborative between institutions has increased
significantly, leading to a very rapid accumulation of
scientific literature associated with NCDs (Murray et al.,
2020) (141,

With the rapid increase in the number and types of scientific
publications have created a demand for systematic
approaches to assessment of research productivity, research
impact, research collaboration networks, and research theme
evolution. One way to accomplish this is through
bibliometric analysis which is one of the leading
quantitative methods for evaluating scientific productivity,
assessing research impact, examining collaboration
networks and determining the evolutionary directions of
context-based knowledge development in particular fields of
research (Vos et al., 2020) %, Bibliometric analyses can
provide a wide range of information about the progress and
future direction of scientific research through evaluation of
various elements including publication records, citation
patterns,  co-authorship  relationships, international
collaborations, institutional contributions and keyword
networks. Researchers, policymakers, and funding agencies
can use bibliometric research to assist with their
identification of significant contributors, emerging themes
of part of their work to determine what research cooperation
and what degree of knowledge is lacking from existing
research on a topic (Donthu et al., 2021; Aria and
Cuccurullo, 2017) [:2,

Bibliometric analysis methodology has been extensively
utilized in the health sciences to evaluate trends in the fields
of infectious disease, cancer research, mental health,
environmental health, digital health, and the use of artificial
intelligence. Multiple reports have indicated increases in the
number of publications on NCDs globally, with an increase
in international collaboration and a continued diversification
of themes that had been previously researched. Emerging
research topics such as telehealth, machine learning, risk
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prediction models, precision medicine, and mobile health
technologies have been steadily gaining prominence in
relation to the larger NCD research community. These
changes reflect the continuing evolution of how science is
conducted and the need for ongoing review of the progress

of science (Bhattacharya et al., 2025; Sweileh et al., 2025)
[4,19]

While the number of NCD publications being produced in
India continues to increase year to year, the total review of
literature through comprehensive bibliometric assessments
to examine the overall trends of NCD research in India
remains limited. Prior work has focused primarily on
individual diseases, periods of time that were often short, or
certain aspects of the research productivity of specific
groups and therefore has resulted in a lack of understanding
of the general evolution of NCD research in India. This
includes a lack of evidence demonstrating the rate of growth
in the number of publications produced, citation impact, the
productivity of research institutions, research collaboration
networks, leading NCD research journals, and the evolution
of research topics related to NCD research over a long
period of time. Evaluating all of these dimensions is
essential so that an understanding of how NCD research has
evolved in India can be developed and to identify research
priorities in both scientific research as well as public health
policy for the future.

The objective of the present study is to map the research
environment for non-communicable disease research in
India by conducting a comprehensive bibliometric analysis
of NCD research publications from 1980 to 2025. The study
will focus on analyzing publication trends, citation trends,
authorship trends, influence of institutions in sharing NCD
research publications, research collaboration networks in the
field of NCD research, leading journals that publish NCD
research articles, and the evolution of research themes
within NCD research. As a result, this study will provide an
integrated overview of the NCD research environment in
India, thereby contributing to an understanding of the
overall progress of science in NCD research, identifying
potential future research themes, and providing an evidence-
based rationale to improve future scientific research and
public health policy relating to NCDs.

2. Literature Review

Non-communicable diseases (NCDs) have become one of
the most significant public health challenges worldwide,
accounting for the majority of global mortality and disease
burden. The increasing prevalence of cardiovascular
diseases, diabetes, cancer, and chronic respiratory diseases
has attracted substantial research attention over the past few
decades. Studies have demonstrated that socio-economic
inequalities, urbanization, unhealthy lifestyles, and
environmental changes significantly contribute to the
growing burden of NCDs, particularly in low- and middle-
income countries (Miranda et al., 2008). Allen et al. (2017)
[12. 11 found that lower socio-economic groups in developing
countries experience a disproportionately higher prevalence
of behavioural risk factors such as tobacco use, alcohol
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consumption, and poor dietary practices, highlighting the
strong relationship between poverty and chronic disease
risk. Similarly, Stringhini et al. (2017) [81 emphasized the
importance of socio-economic status as a determinant of
premature mortality and NCD-related health outcomes.

In the Indian context, the epidemiological transition from
communicable to non-communicable diseases has resulted
in a substantial increase in research output focusing on
chronic disease prevention, management, and policy
interventions. Mony and Srinivasan (2011) 3 conducted
one of the earliest bibliometric assessments of NCD
research in India and reported a steady increase in
publication output, reflecting growing scientific interest in
chronic disease-related issues. Their findings highlighted the
dominance of epidemiological and clinical studies while
identifying gaps in health systems and policy-oriented
research.

Urbanization has also emerged as an important theme in
NCD research. Rydin et al. (2012) "1 argued that the design
and planning of urban environments significantly influence
health outcomes through factors such as housing conditions,
transportation systems, physical activity opportunities, and
environmental exposures (Daar et al., 2007) [, Their work
emphasized the need for integrated urban planning
approaches to address chronic disease risk factors and
improve population health. Furthermore, Niessen et al.
(2018) 18l highlighted the importance of addressing socio-
economic inequalities as part of broader sustainable
development strategies for NCD prevention and control in
low- and middle-income countries.

The rapid growth of scientific literature has increased the
importance of bibliometric analysis as a tool for evaluating
research productivity, impact, and knowledge structures.
Bibliometric methods enable researchers to examine
publication trends, citation patterns, collaboration networks,
and thematic evolution within specific fields of study
(Bloom et al.,, 2011) Bl Aria and Cuccurullo (2017) @
introduced the Bibliometrix package in R, which has
become one of the most widely used tools for science
mapping and bibliometric analysis. The software facilitates
comprehensive analysis of scientific literature through co-
authorship  networks, co-citation analysis, thematic
mapping, and keyword co-occurrence analysis.

Donthu et al. (2021) U1 further strengthened the
methodological foundation of bibliometric studies by
providing detailed guidelines for conducting bibliometric
analysis. Their work emphasized the importance of
performance analysis and science mapping techniques in
identifying influential authors, institutions, journals, and
emerging research themes. Bibliometric methods have since
been increasingly applied across public health,
environmental studies, health informatics, and medical
sciences to understand research dynamics and guide future
investigations (Beaglehole et al., 2011) B,

Recent studies indicate that NCD research is becoming
increasingly interdisciplinary, incorporating digital health
technologies, artificial intelligence, machine learning, and
predictive analytics. Emerging themes include telemedicine,
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mobile health applications, risk prediction models, and
precision medicine. These developments reflect the evolving
nature of NCD research and demonstrate how technological
innovations are reshaping disease prevention and
management strategies. The growing integration of
technology into healthcare has expanded research
opportunities and generated new areas of scientific inquiry.

Despite the increasing volume of NCD-related publications,
comprehensive bibliometric analyses focusing specifically
on India's research landscape remain limited. EXisting
studies often concentrate on individual diseases, short study
periods, or selected dimensions of research productivity.
Consequently, there remains a need for a systematic
assessment of publication trends, citation impact,
institutional contributions, collaboration networks, and
thematic evolution over an extended period. A bibliometric
analysis covering the period 1980-2025 can provide
valuable insights into the development of NCD research in
India, identify knowledge gaps, and support evidence-based
decision-making for future research and policy initiatives.

3. Objectives of the study

e To analyse the growth and publication trends of NCD
research in India from 1980-2025.

e To identify the most influential authors, institutions,
journals, and publications in the field.

e To examine collaboration networks and citation
patterns within Indian NCD research.

e To explore thematic evolution, emerging research
trends, and future directions in NCD research using
bibliometric techniques.

4. Research methodology

This bibliometric research design analyses the growth,
structure, and evolution of non-communicable disease
(NCD) research in India over time from 1980-2025. Data
for this study was retrieved from the Scopus database,
selected for its vast coverage of peer-reviewed research
literature including citation data. The bibliographic
information was identified by searching on a series of terms:
perusing the term combinations NCD, cardiovascular
disease, diabetes, cancer, chronic respiratory disease and
India. Only Articles, Reviews, Conference papers, and book
chapters written in English were included in this analysis.
The bibliographic records were exported in both BibTeX
and CSV formats so they could be processed as inputs for
the bibliometric analysis in the R programming language
using the Bibliometrix package and the Biblioshiny Web
Interface, and the VOS viewer software for visualising
networks and mapping science. The descriptive indicators
computed from the data included: Annual publication
growth, citation trends among prolific authors and
productive institutions, leading journals and countries
contributions. Co-authoring analysis, co-citation analysis,
bibliographic coupling analysis, and keyword co-occurrence
analysis were conducted to illustrate the collaborations,
intellectual structure and emerging themes of NCD research.
The research findings will be presented in tables, graphs,
thematic maps, and graphical visualisation of networks to
present an overview of the development and future
perspectives regarding the NCD research landscape in India.
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5. Analysis & Interpretation
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Fig 1: Annual Scientific Production

This annual production trend of scientific literature shows
how much has changed since then, up until 2025, for studies
related to non-communicable diseases (NCDs) conducted in
India. From the start of 1980 through early 2000s, very few
studies were published on NCDs, less than 1-2 papers per
year. Because of these low publish rates, this indicates that
many researchers were not studying NCD until after 2005,
and were primarily focused on research related to the two
major public health areas of communicable diseases and
maternal-child health. Starting after 2005, however, many
more studies began being published, and researchers
appeared to be realizing that both chronic disease scenarios
were on the rise as well as significant changes in the types
of diseases prevalent in Indian society. After 2015, this
trend dramatically increased; following the publication
output of academic institutions in India, the influx of
research funding leading to higher allocation amounts for
NCD research, and the creation of government policies

facilitating the promotion of initiatives or programs and
procedures aimed towards preventing and controlling the
incidence/prevalence of NCDs. A decrease in production
was observed in mid-2018 and mid-2019; however, there
was a quick return to producing an unprecedented number
of NCD studies and subsequently surpassing previous levels
of publication production in 2021 with greater than 70 NCD
studies published. While a small fluctuation continues in
terms of production through subsequent years, there
continues to be an overall positive increase with production
levels in each year being greater than 60 NCD studies per
year through 2025. Therefore, these findings provide
substantiated evidence that there has been a sufficient
increase in the scope of NCD research since 2015 and thus
demonstrates the increasing importance chronic disease
research will continue to play in overcoming the public
health challenges of the 21% century as well as supporting
evidence-based development.

b off

Source: Author’s Own Compilation

Fig 2: Country scientific production

The Map of National Scientific Production describes the
geographic distribution of research output associated with
non-communicable diseases (NCDs). There are many
shades of blue used to represent variation in productivity for
each country; countries that are represented in darker shades
of blue demonstrate greater productivity and contribution to
science than those represented in lighter shades. The U.S. is
the most prolific contributor of NCD-related research, as

evidenced by its strong research infrastructure and extensive
funding opportunities that provide researchers with ample
means to conduct research at established academic
institutions. Other countries contributing significantly to
research on NCDs include India, China, Australia, the U.K.
And many European countries; demonstrating that there is
an international focus on research related to NCDs. For
example, the representation of India on the Map
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demonstrates that India is an increasing contributor to
research on NCDs, and is responding to the increasing
burden of NCDs and growing concern for public health. As
can be seen on the Map, moderate level of productivity for
NCDs can found in several areas of South America, the
Middle East, Southeast Asia and Africa; suggesting that
developing and emerging economies are becoming
increasingly involved in NCD research as they develop their
research infrastructure and capabilities. However, there are
several regions (e.g., much of Africa, parts of Central Asia)
that are exhibiting lower levels of productivity for NCD-

https://www.geojournal.net

related research; potentially reflecting inequities in the
availability =~ of research  funding, research-related
infrastructure, and capacity to do research. Overall, the Map
indicates that NCD-related research is global in nature, but
focused in countries with more developed research
ecosystems and those that invest more resources in research
on health care and public health. Finally, the Map indicates
that international collaboration continues to grow, and
global interest in finding solutions to the challenges
associated with NCDs continues to expand.
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Fig 3: Most Globally Cited Documents

The "Most Cited Global Modifications” study identifies the
most important documents related to non-communicable
diseases (NCD) according to their total number of citations
from any global source to date. Based on citation results
provided by Scopus, Abbafati et al. (2020) I are identified
as the most cited with >13000 citations globally and
represent the highest level of evidence of how the NCD has
changed and how it relates to other research and clinician's
decision-making for global health; since this publication
was published by The Lancet. Some other highly cited
documents, all published within The Lancet, include Vos et
al. (2016), Wang et al. (2016), Cohen et al. (2017), and
Lopez et al. (2006). The number of documents cited as the

"Most Cited" demonstrates the strength of evidence
published within The Lancet that contributed significantly to
high-impact journals with respect to disease burden,
mortality, risk factors, and changes in global health.
Therefore, many of these highly cited publications serve as
basic references to NCD researchers to develop and
implement new scientific research studies, work towards
policy-making, and advance public health interventions
throughout the United States and the world. There is also a
high degree of association between the patterns of citation
and the role of "comprehensive global disease burden
studies in developing knowledge and providing guidance
towards making evidence-based decisions and patient care".

N. of Documents

Source: Author’s Own Compilation

Fig 4: Most Relevant Authors

The authors with the most relevant contributions to NCD
research based on number of publications during the study

period are: Farzadfar, Farshad (13 publications); Murray,
Christopher J. L. (12 publications); and Malekzadeh, Reza
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(11 publications). Other major contributors to NCD research
include Mokdad, Ali H.; Hay, Simon I.; Alam, Khurshid;
Butt, Zahid A.; Lopez, Alan D.; Majeed, Azeem; and
Mendoza, Walter. These researchers have made significant
contributions to advancing knowledge about the burden of
disease, epidemiology, risk factors, health policy, and public
health interventions related to NCDs. The large number of
publications is a result of the wide-ranging, sustained
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academic engagement and leadership of these authors in the
field. The concentration of these publications among such a
relatively small number of authors suggests that they belong
to influential, collaborative academic networks that drive
innovation and collaboration in science. Collectively, these
authors are responsible for shaping the current direction of
NCD research and informing evidence-based public health
policy around the world.

Most Relevant Words
publc heath 51}
FE— ®
physical activity D
2
k<
2
N
& non-communicable disease 124
X
»
S
£ hypert 2]
<
obesiy 122]
india
buit environment >
diabetes
0 20 0 60
Occurrences

Source: Author’s Own Compilation

Fig 5: Most relevant words

The analysis of "Most Relevant Words" shows the
frequency of the author's keywords used across non-
communicable disease (NCD) literature to highlight the
major themes of research and areas of scholarly interest.
The keyword "non-communicable diseases” was the most
frequently used keyword with a total of 67 times, making it
the most prominent keyword in NCD literature. The next
most popular keywords were “public health" (31),
"epidemiology" (27) and "physical activity" (26), suggesting
a large amount of research interest in disease surveillance,
population health and behavioural risk factors. Other
popular keywords included "hypertension"”, "obesity" and

"diabetes", showing an increasing prevalence of these
chronic diseases and their relationship to NCD research. The
presence of “India" as one of the most relevant keywords
indicates the geographical focus of this study, whilst the
keyword "built environment” signifies that an increasing
number of researchers are recognising the impact of urban
planning and environmental factors on health outcomes.
Overall, the distribution of the keywords indicates a shift in
focus for non-communicable disease research from specific
diseases to broader public health and multi-disciplinary
approaches, with an emphasis on prevention, management
of risk factors and sustainable health interventions.
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Fig 6: Thematic map analysis
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This thematic map summarizes the overall development and
organization of non-communicable disease (NCD) research,
classifying it based on two position criteria: a theme's
centrality (or relevance) and density (or level of
development). The lower right quadrant (Basic Themes)
contains terms such as non-communicable diseases, physical
activity, India, diet, obesity, and public health. These areas
represent the core elements of NCD research, as they are
relevant to the field and provide a foundation for much of
the work being done in NCD areas. The upper right
quadrant (Motor Themes) contains well developed and
influential areas of study currently driving research,
including inequality, cardiovascular disease, mental health,
and urban health. The upper left quadrant contains Niche

https://www.geojournal.net

Themes that are specific but largely isolated areas, which
include adolescents, nutrition transition, and commercial
determinants of health. The lower left quadrant contains
Emerging or Declining Themes that indicate either
emerging areas for future study (e.g., migration) or themes
that have been decreasingly studied by researchers (e.g.,
multimorbidity). In general, the thematic map indicates that
contemporary NCD research is increasingly addressing
health inequality and urban health issues, as well as lifestyle
factors and public health interventions. Additionally, there is
a growing trend toward multi-disciplinary approaches to
non-communicable disease research that can help guide
future NCD research directions.
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heait eslt

Source: Author’s own compilation

Fig 7: Thematic evolution

The thematic evolution map in Non-Communicable
Diseases (NCDs) provides an overview of the evolution of
themes in NCDs over three distinct time periods - 1980
2019, 2020 2023, and 2024 2025. In the first time period
(1980 2019) the research in NCDs is principally centered on
more broad themes such as NCDs, obesity, poverty, health
and spatial analysis. This period was the time when
researchers placed a large amount of emphasis on
understanding the burden of disease and risks associated
with developing NCDs. The landscape began becoming
more diverse during the second period (2020 2023) with the
introduction of new themes such as COVID-19, climate
change, mental health, health promotion and physical
activity and social determinants of health. This change in
the landscape allows for the emergence of newer forms of
research that reflect the recognition of the complexity of the
relationship between chronic diseases and their environment
and global health challenges. From 2024 2025 we can see
that the themes of public health, social determinants of
health, low and middle income countries, or regions such as
India, and climate change have become more prominent and
have received attention from researchers. NCDs continue to
be a central theme in all three time periods indicating their
importance in the literature. In summary, the evolution of
the NCDs shows that there has been a shift in the type of
health based research towards multidisciplinary based

research focused on promoting health equity, sustainability,
social determinants, and public health interventions at a
population level in response to the ever increasing burden of
NCDs.

The analysis of Core Sources by Bradford's Law has shown
which journals are the most productive and influential with
respect to research related to NCDs (Non-Communicable
Diseases). According to Bradford's Law, there are a limited
number of journals that produce a very large proportion of
the total NCD publications produced within a specific field.
The dark grey area shown in the figure consists of the
highest volume of journal articles published on topics in the
field of NCDs; thus, these journals are referred to as the
"core zone" of NCD research. The core journals in the zone
include PLOS ONE, BMC Public Health, BMJ Open,
International Journal of Environmental Research and Public
Health, The Lancet, Frontiers in Public Health, Social
Science and Medicine, and BMC Health Services Research.
The core journals have established their role as the primary
mechanism for the sharing and communicating of research
in epidemiology, public health, health systems, behavioral
risk factors, and disease prevention. The steep decline in the
number of publications in journals outside of the core zone
suggests that there is an increasing distribution of research
output across a greater number of journals. This distribution
suggests that Bradford's Law has been confirmed and also
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suggests that there is a high concentration of scientific
knowledge in a limited number of very productive sources.
These findings provide direct assistance to researchers

https://www.geojournal.net

looking for influential journals in which to perform their
literature reviews, to submit their manuscripts for
publication, and to disseminate knowledge about NCDs.

Core Sources by Bradford's Law

PLOS ONE
BMJ OPEN
THE LANCET

BMC PUBLIC HEALTH

INTERNATIONAL JOURNAL OF
FRONTIERS IN PUBLIC HEALT
BMC HEALTH SERVICES RESEA
IE LANCET GLOBAL HEALTH

Source log(Rank)

Source: Author’s own compilation

Fig 8: Core sources by Bradford’s law

6. Findings of the study

The results of this bibliometric analysis show a significant
increase in volume of non-communicable disease (NCD)
research from 1980 through 2025. Until around 2000, there
was a low level of NCD science production, but after around
2015, there began to be a rapidly increasing academic
interest and policy interest in chronic diseases. The analysis
found that the top contributors to NCD research were The
USA; India; China; Australia; UK, showing the global
collaborative nature of the NCD science community. The
citation analysis indicated publications in leading journals,
especially “The Lancet”, have had great impact on
developing NCD research. The study found that authors of
high volume of NCD authors included Farzadfar, Murray,
Malekzadeh, and Mokdad, among others. Keyword analysis
showed that research focus around topics such as public
health,  epidemiology, physical activity, obesity,
hypertension, and diabetes dominate the research landscape.
The thematic map showed a growing emphasis on issues
like; health inequalities, urban health, mental health, social
determinants of health, and climate change. The thematic
evolution analysis showed a movement away from disease
specific type studies towards multidisciplinary and policy
oriented type research. Overall conclusions are; the NCD
science volume is growing, becomes increasingly complex,
and there is an emergence of a strong policy focus.

7. Conclusion

This bibliometric analysis presents an overall analysis of the
growth and structure of non-communicable disease (NCD)
research in India from 1980 to 2025. Results show that, over
the last 40 years, NCD research was growing quickly and
reflects the increasing recognition that chronic disease is a
significant public health concern. Additionally, the analysis
provides an overview of how leading authors, institutions,
journals, and international collaborations are contributing to
the development of scientific knowledge related to the
prevention, management, and policy of NCDs. Furthermore,
the research themes studied have also undergone a
significant change from traditionally styled epidemiological
studies to now include broader issues that relate to NCDs,

such as health inequalities, social determinants of health,
environmental factors, as well as the increasing use of
digital health technologies and the impacts of climate
change. The increasing use of multi-disciplinary researchers
suggests a change towards using more comprehensive
methods of understanding and addressing the burden of
chronic diseases. Lastly, by mapping the trends in
publication activity, citation activity, thematic structures,
and collaboration networks of researchers and institutions,
the results of this study provide valuable information on the
emergence and growth of NCD research in India. Therefore,
the findings may be used by researchers, policy-makers and
funders to assist in identifying emerging research priorities
and developing evidence-based strategies to address the
increasing burden of hon-communicable diseases.

8. Policy Implications

This research study has widespread implications for public
health policy, health care decision-making, and the planning
of research studies in India. An increasing number of
published studies regarding non-communicable diseases
(NCDs) indicate a continued and increasing need for
resources to be allocated towards chronic disease
prevention, surveillance, and management (GBD 2019
Diseases and Injuries Collaborators, 2020). Policymakers
should support and promote interdisciplinary research that
incorporates epidemiology, public health, environmental
studies, digital health, and the social sciences to fully
understand the complexity of the various factors related to
NCDs.

Increasingly, social factors, such as poverty, education level,
income status, and housing quality are being recognized as
factors contributing to health disparity. The expectation is
that this trend will continue and that future interventions
will need to go beyond clinical-based methods to address
larger social and economic factors and environmental
factors that influence disease risk (GBD 2019 Risk Factors
Collaborators, 2020).

Emerging research themes, such as climate change, urban
health, mental health, and digital health technologies
provide further evidence of the need for increased policy
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attention and research funding.

In addition, greater research collaboration at national and
international levels will assist with the sharing of
knowledge, improved quality of research, and the
development of innovative solutions to the problems
associated with NCDs. Research produced from NCD's
must be integrated into the health policy development
process and the National Action Plans to achieve equitable
health care access and improve chronic disease prevention
strategies, thus creating sustainable public health outcomes.

9. Scope for Further Research

The current research sheds light on the gaps in the
understanding of non-communicable diseases (NCDs) in
India, but there are endless possibilities for future research
in the NCD arena in India. To improve the understanding of
the landscape of research on NCDs in India, future studies
could expand their data sources from single databases to
multiple databases such as Web of Science, PubMed,
Dimensions, and Scopus. This approach would allow
researchers to develop broader views of scientific
productivity in India. Future research could also categorize
NCDs (such as diabetes, heart disease, cancer, and chronic
lung disease) to identify unique subcategories of research
trends and knowledge gaps. Advanced scientometric
methods, such as citation network analysis, topic modelling,
and machine learning-based text mining could be employed
to further understand the intellectual structure of NCD-
complementary research. Future studies that use
comparative analytic methods to compare India's
performance with other developing and industrialized
countries would reveal more options. In addition, future
researchers could study how research output and research
policy and implementation are related, and how research
output informs public health policy decisions. These studies
will enable more efficient use of scarce research dollars for
priority funding, and further the role of research in
informing the global burden of NCDs on public health.
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