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Abstract
Microplastics (MPs) are plastic parti-

cles smaller than 5 mm in size and have been 
identified as a major global concern because of 
their persistence and potential risks for human 
health. This study aimed to conduct a sciento-
metric analysis of the global research on MPs 
with special referenceto India. Results indicat-
ed that most of the significant funding support 
was providedby the Department of Science and 
Technology (DST), University Grants Commis-
sion (UGC), and the Council of Scientific and In-
dustrial Research (CSIR).The keywords mostly-
used in the research studies were microplastics, 
human health, toxicity and heavy metals. How-
ever, the emerging themes were artificial in-
telligence, pharmacokinetics, and biomedical 
applications. The collaboration mapping of Insti-
tutions revealed IITs, CSIR labs, Banaras Hin-
du University and Cochin University of Science 
and Technology as the leading contributors in 
this research domain. The journals most opted 
by the authors for their publications were Sci-
ence of the Total Environment, Environmental 
Science and Pollution Research, and Environ-
mental Research. The findings reveal that In-
dian research on MPs is multidisciplinary and 
increasingly integrated with global efforts.
Keywords: Human Health, Ocean Pollution, 
SDG, Water Pollution, Marine Life

Introduction
Microplastics are classified into primary 

(e.g., cosmetic microbeads and plastic nurdles) 
and secondary microplastics (e.g., plastic bottle 
debris, bags, fishing nets, etc.), which are cre-
ated from the breakdown of larger plastic debris 
(1). The presence of microplastics is now indis-
putable; they have been identified in the deep-
est trenches of the ocean (2), within the most 
remote alpine glaciers (3), in the atmosphere 
(4), and ultimately throughout the present glob-
al food chain. Microplastics and their associat-
ed-conjoined pollutants have been reported in 
a variety of marine species that enter the food 
system for human consumption, including mus-
sels, oysters, shrimp, and fish (5,6). The ocean 
acts as the final destination for an entire suite of 
terrestrial pollution, including persistent organic 
pollutants (POPs), often from industrial sourc-
es, like polychlorinated biphenyls (PCBs), pesti-
cides (e.g., DDT), heavy metals such as mercu-
ry and lead, and hydrocarbons derived from oil 
(7). Public health advisories have issued reports 
for decades warning about the dangers of con-
suming mercury and other toxic contaminants 
present in large predatory fish (e.g., tuna and 
swordfish). Mercury has been identified as a 
cause of neurodevelopmental deficits in children 
and cardiovascular issues in adults (8). Sea-
food-borne PCBs have been identified as caus-
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ing carcinogenic, immunological, and reproduc-
tive effects (9).Plastic is not stable chemically. 
They are made with many types of chemicals, 
like plasticizers, flame retardants, stabilizers, 
and colorants. These chemicals are not tightly 
attached to the plastic, so they can come out. 
Many of these chemicals can cause hormone 
problems, cancer, or problems in having babies. 
The combination of chemicals in plastic and pol-
lutants in the ocean can cause more bad health 
effects, especially for people who are weak, like 
pregnant women and children.

Many scientists and public health work-
ers have become concerned about the health 
impact of ocean pollution as more and more 
environmental pollutants have been discovered 
in the marine environment. How does this com-
plex, and ubiquitous exposure impact human 
health is a fundamental and urgent question. 
The pathway of human exposure is already 
clear.  Microplastics and ocean pollution may 
be introduced into the human body through a 
number of avenues, most notably by ingestion 
and inhalation. Ingestion may result not only 
from eating seafood contaminated by pollution, 
but from a variety of other sources including sea 
salt (10), bottled water, tap water (11,12) and 
various beverages routinely consumed in dai-
ly life. Inhalation is another possible pathway 
through which microplastics may be introduced 
into the human body as synthetic fibers in our 
clothing and break down particles from urban 
dust may be reignited into the air we breathe in 
(13,14). With their broad sources and the pos-
sible inhalation/ingestion introduction into the 
human body, plastic particles and the chemicals 
they carry are available for biological interaction 
at various levels in a variety of systems, with 
their associated potential human health risk is 
currently largely unknown.Studies have shown 
that exposure to polystyrene microplastics can 
induce inflammation and oxidative stress in hu-
man lung epithelial cells (15) and in the liver and 
gut of mice (16,17). There is a well-established 
body of research focused on particle toxicity in 
other fields, especially involving asbestos fibers 
and particulate matter air pollutants (PM2.5 and 

PM10), which have been shown to induce pul-
monary fibrosis, cardiovascular disease, and 
lung cancer when chronically inhaled (18,19). 
Thus, the fibrous and fragmented nature of 
many microplastics is a cause for concern rel-
ative to similar pathological findings.The pre-
cautionary principle states that, “Absence of 
evidence is not evidence of absence” (20); this 
means that even though there is no conclusive 
evidence, there should be no presumption that 
this continual increase in plastics in the envi-
ronment is not associated with adverse human 
health effects. As plastic production and waste 
continues to rise, it is reasonable to conclude 
that environmental concentrations of micro-
plastics and concomitant exposure of humans 
to microplastics will certainly rise in the coming 
decades. Given plastic has been found in vari-
ous environments, e.g., freshwater, marine, soil, 
and even food systems, the widespread atten-
dance of microplastics is troubling, both for eco-
toxicological reasons and as a possible human 
health concern, that warrants prompt research 
investigation (21). 

In India, the interest of scientists and 
researchers in MPs from freshwater environ-
ments has recently begun to build momentum. 
Nonetheless, the status of MPs is still unclear 
due to the inconsistency arising within studies 
and studies done in a few sites. While the re-
search area is advancing very quickly, there 
remain considerable gaps in knowledge. So, 
for example, research addressing toxicological 
endpoints show that developing risks (e.g., ox-
idative stress and inflammation) is still lacking 
standard detection or risk assessment meth-
ods (22). Another challenge to this review is 
regarding nanoplastics, which are so small that 
they can cross biological barriers -although the 
evaluation methods for the nanoparticles them-
selves are still very much in the early stages of 
development. These challenges justify the need 
for standardized methods, multi-disciplinary re-
search, and regulatory action aimed at prevent-
ing or minimizing microplastic pollution to miti-
gate harm to community/public health.
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Publications and citations had a re-
markable increase and showed a strong global 
effort around the year 2015 as per the literature 
on Scientometric studies (23,24). In majority of 
the studies, China has been come up as the 
most prolific country in the aspect of publication 
volume, demonstrating significant government 
support and rapidly surpassing the UK and the 
USA, although the European countries often 
have a higher citation impact (25,26,23). The 
large amount of published research, usually in 
the top Journal Science of the Total Environ-
ment (27), has been accompanied by a clear 
shift in the thematic area: the earlier studies 
dealt with marine and coastal pollution, where-
as the recent congested areas are strongly 
around terrestrial ecosystems (like sources of 
plastic mulch and sewage sludge), the critical 
danger of airborne MPs, and the ubiquitous 
threat of “microplastics in food” as a route of 
human health impact (28,29,25). Besides, the 
research trends show that the application of 
solutions is gaining momentum, and adsorption 
has been highlighted as a consistently hot key-
word for MP removal technologies (24). Apart 
from a huge volume of publication in the field of 
microplastics on global front, there is still bunch 
of studies are available which highlights the 
emerging themes and hotspots of microplastics 
research in Indian context.This article provides 
a comprehensive bibliometric study on area of 
microplastics and its association with human 
health, emphasising the participation of India 
in the world’s scientific output in this research 
area. This research aims to analyze the publica-
tion output, top authors, and leading institutions 
in this domain and also to analyse the emerging 
areas of research.  This research aimed to mon-
itor India’s contributions to a broader picture of 
research on microplastics and human health, 
mapping out the strengths, weaknesses, and 
opportunities to push the research further.
Materials and Methods
Methodology

A scientometric method was used to as-
sess the scholarly research productivity in the 

field of microplastics and human health. The 
data was extracted from the Web of Science 
Core Collection (WoSCC), the largest and most 
comprehensive citation database. The key-
words “microplastic,” “human health*,” “ocean 
pollutants*,” and “effect of microplastic” were 
used under the Title search category. Initially a 
total of 51,459 documents were found.

The data was geographically restrict-
ed to include only documents published from 
India, which resulted in a compressed total of 
2,532 documents and limiting the publication 
range from 2004 - 2024 to include the last two 
decades of publications. This search totaled up 
to 2,122 documents. The search was limited 
only to document types to Articles, Review Ar-
ticles, Proceedings Papers, Editorial Material, 
and Meeting Abstracts. A total 2,094 documents 
were analysed in this study.
Analysis and Interpretation
Publication Type

The analysis of document types shows 
that there is a strong majority of published re-
search articles including 1,421 publications, 
suggesting that most articles on microplastics 
and human health are original research articles. 
This is followed by review articles (509), that al-
low others to synthesize the available literature, 
discuss gaps in knowledge, and provide future 
research directions. The remaining document 
types collectively represent a smaller share of 
the publication distribution: proceeding papers 
(74), editorial materials (55), and meeting ab-
stracts (35) (Figure 1). 

Fig 1: Distribution of various document types re-
trieved for the study
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Funding Agency
The analysis had identified the role of 

specific institutions in the contributions. The 
Department of Science and Technology (DST), 
India has the most significant contributions of 
145 documents, which signifies its primary role 
in the research on microplastics and human 
health, followed by the University Grants Com-
mission (UGC), India, is second with 117 contri-
butions. The Council of Scientific and Industri-
al Research (CSIR), India, has contributed 55 
contributions (figure 2). 

At the international level, King Saud 
University (42 contributions) and the Nation-
al Research Foundation of Korea (22 contri-
butions) both relate to greater engagement to 
issues of microplastics. In addition, there is a 
further engagement multi-sectoral engagement 
follows with the Indian institutes of the Indian 
Council of Medical Research (34 contributions) 
and Science and Engineering Research Board 
(33 contributions). Other contributors with sig-
nificance, but smaller volumes, include the UK 
Research Innovation, the National Natural Sci-
ence Foundation of China, and generally King 
Khalid University. These contributions are be-
ginning to demonstrate the increased collabo-
ration with contributions, also contextualized as 
global sharing.

Fig 2: The leading financial bodies that support-
ed the research on microplastics and human 
health
Most productive organizations

The institutional co-authorship map-
ping revealed that microplastics research is 
most commonly produced from India’s prom-

inent institutions such as the Indian Institutes 
of Technology (IITs), the Council of Scientific 
and Industrial Research (CSIR), Banaras Hindu 
University (BHU), the Cochin University of Sci-
ence and Technology and the Vellore Institute of 
Technology (Figure 3). Institutions in India have 
begun to form strong co-authorship collabora-
tion networks nationally and internationally, with 
academic links to universities including King 
Khalid University, which suggests the interna-
tionalization of research is increasing.
Keyword co-occurrence mapping

The keyword co-occurrence mapping 
illustrated the most frequently used keywords 
by authors in the field of microplastics research. 
Figure 4 shows that the keyword most common-
ly used is microplastics, which is a key compo-
nent of the research landscape. Closely asso-
ciated keywords include human health, toxicity, 
heavy metals, nanoplastics, and biodegrada-
tion, all of which are prevalent in the research 
interests of authors in this field. Other common 
keywords are sediments, groundwater, water 
quality, risk assessment, and pollution, showing 
the environmental component of the field. In ad-
dition, keywords that have recently emerged in 
the research include artificial intelligence, ma-
chine learning, pharmacokinetics, and biomedi-
cal implications. 

Fig 3: The most active Indian institutions that were 
involved in this area of research\

Most opted journals
The mapping of co-citation of journals 

implies a preference among scholars for pub-
lication in the prestigious journals including-
Science of the Total Environment, Environ Fig 
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4: The creation of a network that displays the 
keyword co-occurrence patterns in the dataset 
mental Science and Pollution Research, and 
Environmental Research as core publication 
outlets with a degree of subject diversity repre-
sented by outlets like Frontiers in Microbiology, 
Current Science, and the International Journal 
of Environmental Research and Public Health. 
The Journal of Food Science, Journal of Food 
Composition and Analysis, and International 
Journal of Pharmaceutics suggest a growing 
convergence of microplastics with issues relat-
ed to food safety, health, and biomedical focus 
(Figure 5).

Fig 5: The most important scientific journals 
leading this area or research
Discussion

This scientometric analysis has shown 
that research in microplastics and human health 
has increased sharply in recent years, with en-
gagement and investments from institutions 
and funding bodies in India. The large number 
of research articles implies focus on original re-

search, while the proportion of review articles 
means that there is an evidence synthesis that 
serves to direct further research. The funding 
landscape illustrated significant funding from 
India in the form of national funding bodies in-
cluding the DST, UGC, and CSIR, as well as 
discipline-based funding (i.e., ICMR, DBT), as 
demonstrated with the interdisciplinary encour-
agement of funding body engagement at the 
national and international level. The institutional 
mapping shows that IITs, CSIR, Banaras Hin-
du University, and Cochin University of Science 
and Technology are the most productive Institu-
tions. An increased overall level of international 
collaborations is also indicative that there could 
still be an opportunity for undertaking research 
in this area, as it highlighted as an international 
issue. Co-occurrence of keywords identified Mi-
croplastics as the central node in the literature 
and is linked to aspects of health and human 
health, toxicity, and environmental transport. 
The journal analysis indicated a clear trend of 
growth from traditional environmental science 
disciplines through to food safety and into bio-
medical journals, despite its origins in environ-
mental science research which involved clear 
shift and demonstrate a shift toward interdisci-
plinary engagement in this research area.
Conclusion

The findings indicated that microplas-
tics have shifted from an environmental prob-
lem to a serious public health concern, with In-
dia emerging in the global research landscape. 
The analysis has shown strong clusters of re-
search on environmental fate, toxicity, and hu-
man health, while highlighting gaps from stan-
dardization to long-term human epidemiological 
research. Future studiesmay utilise the artificial 
intelligence, pharmacokinetics, and medical im-
plications of microplastics in biomedical applica-
tions to combat this global pandemic of coming 
times.
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