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ABSTRACT 
Background: Microplastics are emerging environmental contaminants that pose potential risks to human health and 
ecosystems. Public awareness and preventive behaviours regarding microplastic exposure remain poorly understood 
in India. Objective: To assess the knowledge, attitudes, and practices (KAP) related to microplastic exposure among 
the Indian population. Methods: A cross-sectional questionnaire-based study was conducted among 361 participants 
from 18 Indian states. Data were collected using a pre-tested KAP questionnaire and analyzed using SPSS version 
31. Descriptive statistics and Chi-square tests were applied. Results: Most participants were male (59.8%), 
undergraduate students (62.05%), urban residents (71.2%), and unmarried (83.4%). Awareness of plastic pollution 
was high, with 93.1% recognizing its harmful effects and 97.2% identifying plastic pollution as a major 
environmental issue. Most respondents (85.3%) acknowledged that microplastics affect humans, animals, and the 
environment, while 76.7% correctly identified multiple exposure pathways. Positive attitudes toward reducing 
plastic use and strengthening regulations were common; however, preventive practices were limited. Overall, 53.5% 
of participants demonstrated moderate knowledge, 42.7% poor knowledge, and only 3.9% good knowledge. Positive 
attitudes were observed in 35.5% of respondents, while good practices were reported by only 10.0%. Residence and 
marital status were significantly associated with attitude scores, whereas marital status was significantly associated 
with practice scores (p<0.05). Conclusion: Despite relatively high awareness of microplastic pollution, preventive 
practices remain inadequate. Targeted educational programs, behavioral interventions, and stronger environmental 
policies are needed to improve public engagement in plastic reduction and exposure prevention. 
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1.0 Introduction 
Plastic is widely used due to their durability, low 
cost, Versatility but these same properties have led to 
severe environmental pollution. Global plastic 
production exceeds 450 million tons annually and 
approximately 400 million tons of plastic waste is 
generated each year (1). Among the all plastic waste 

produced only an estimated 9 to 10 percent is 
recycled. Large amounts of plastic waste accumulate 
in terrestrial and aquatic environments because of 
excessive use and improper disposal (2). According 
to Geyer R et al., 2017 (3), billions of tons of plastic 
waste have been generated globally, which is poorly 
managed. As reported by Azeem et al., 2021 (4), 
global plastic production has reached nearly 6300 
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million metric tons, with about 79% ending up in 
landfills or the environment (5). Plastic exists in the 
land ocean far more than 400 years because of very 
slow degradation rate (6). 
Over time, plastics break down into microplastics (1 
μm–100 μm) and nanoplastics (100–1000 nm), 
collectively termed micro- and nanoplastics (MNPs), 
which are now recognized as emerging pollutants (7). 
Primarly MPs are intentionally added to personal care 
and cosmetic products such as toothpaste, facial 
cleansers, and makeup (8). Common polymers 
contributing to MNP pollution include polyethylene 
(PE), polypropylene (PP), polyethylene terephthalate 
(PET), polystyrene (PS), and polyvinyl chloride 
(PVC) (9). 
MNPs enter soils mainly through agricultural 
practices, including plastic mulch films, plastic-
coated fertilizers, and irrigation systems, as well as 
through sewage sludge, atmospheric deposition, and 
improper waste disposal (10). Their small size allows 
them to persist in upper soil layers, altering soil 
structure, porosity, and water retention, which can 
affect plant growth and soil health (11). The presence 
of MNPs in fruits and vegetables indicates their entry 
into the food chain (12). Once ingested or inhaled, 
MNPs may accumulate in vital human organs and 
pose potential health risks (13). Accumulating 
evidence suggests that chronic exposure to such 
substances may be associated with hormonal 
disruption (14), reproductive and developmental 
impairment (15), metabolic disorders (16), immune 
dysfunction (17), neurological effects (18), and an 
elevated risk of certain cancers (19). Presence of 
micro and  
nanoplastics in human with detection reported in 
blood (20), placenta (21), lung tissue (22), aqueous 
humour (23), amniotic fluid and (24), feces (25), 
urine (26), stool (27), semen (28), Liver tissue (29) 
and menstrual blood (30) 
The increasing prevalence of plastic pollution and the 
growing evidence of microplastic and nanoplastics 
contamination in the environment have raised 
significant concerns regarding their potential impacts 
on entire ecosystems (31,32). Despite these concerns, 
public awareness and understanding of the hazards 
associated with plastic waste and microplastic 
exposure remain largely unexplored. 
Therefore, a cross-sectional Knowledge, Attitude, 
and Practice (KAP) study was undertaken to evaluate 
public awareness, perceptions, and behaviours 
regarding plastic pollution, health and environmental 
implications of microplastic exposure. The finding of 
this study will provide valuable insights into public 
knowledge gaps and attitudes toward plastic-related 
hazards. Furthermore, the results may serve as a 

foundation for developing targeted awareness 
programs, educational interventions, and future 
research initiatives aimed at reducing plastic 
pollution and decrease the potential health risks 
posed by microplastics and nanoplastics. 

2.0 MATERIALS AND METHODS 

2.1 Study settings and participants 
This cross-sectional questionnaire-based 
observational study was conducted among the Indian 
population. Data were collected using both online and 
offline survey methods to ensure broad geographic 
representation and participant diversity. The online 
survey was administered through Google Forms and 
disseminated using various digital platforms, 
including WhatsApp, Facebook, Instagram, and 
email. Participants were encouraged to share the 
survey link within their social and professional 
networks, thereby facilitating wider participation 
through a snowball sampling approach. In addition, 
an offline survey was conducted at participating 
institutions in Jaipur, Rajasthan, India. A non-
probability convenience sampling method combined 
with snowball sampling was employed for participant 
recruitment. 
Participation in the study was voluntary. Individuals 
were eligible to participate if they were Indian 
citizens aged 15 years or older and provided informed 
consent and ascent both. As applicable Participants 
who declined consent or submitted incomplete 
questionnaires were excluded from the study. 

2.2 Procedure 
 
The e-questionnaire was developed after an intensive 
review of relevant literature and research articles. The 
e-questionnaire consisted of five modules: (i) socio-
demographic characteristics; (ii) knowledge-related 
information; (iii) attitude-related information; (iv) 
practice-related information. Socio-demographic 
characteristics included Age, Gender, Education 
qualification, Occupation, Area (State and District) 
and Marital status living status, while the KAP 
modules contained 26 five-point Likert scale items 
regarding knowledge (8 Questions), attitude (7 
Questions) and practice (5 Questions) towards Plastic 
and Microplastic. For knowledge and attitude-related 
items, possible responses ranged from ‘strongly 
disagree’ to ‘strongly agree’, whereas, for practice 
items, responses were ‘Yes’ and ‘No’ with an 
additional response of ‘sometimes’.  

2.3 Questionnaire Development and Validation 
The study questionnaire was developed following an 
extensive review of published literature related to 
plastic pollution, microplastic exposure, 
environmental health, and Knowledge–Attitude–
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Practice (KAP) studies. The questionnaire comprised 
four sections, including socio-demographic 
characteristics, knowledge, attitude, and practice 
domains. Socio-demographic variables included age, 
gender, educational qualification, occupation, place 
of residence, state, district, and marital status. 
The knowledge domain consisted of eight questions 
assessing awareness regarding plastic use, plastic-
related environmental hazards, health impacts of 
plastics, microplastic exposure pathways, and the 
effects of microplastics on humans, animals, and the 
environment. The attitude domain included seven 
statements evaluating participants’ perceptions 
regarding plastic pollution, health risks associated 
with microplastics, plastic reduction strategies, 
government regulations, educational interventions, 
and willingness to adopt environmentally sustainable 
practices. The practice domain comprised five 
questions assessing participants’ day-to-day 
behaviours related to plastic use, waste disposal, use 
of reusable alternatives, and efforts to minimize 
plastic exposure. 
The questionnaire was developed in English it was 
translated in local language by subject matter expert 
of different languages and later reverse translation of 
questionnaire from regional languages to English was 
done. The questionnaire of all the versions were 
validated by group of experts. The questionnaire was 
later screened on 5 to 10 participants per item of the 
questionnaire for KAP assessment (33). 
 
Questionnaire was reviewed by experts in 
environmental health, public health, and clinical 
research to assess content validity and relevance. A 
pilot study was conducted among 361 participants to 
evaluate the clarity, comprehensibility, and feasibility 
of the questionnaire. Necessary modifications were 
made based on participant feedback before final 
administration.  

1.4 KAP Scoring 

2.4.1 Knowledge Score 
The knowledge domain consisted of eight questions 
assessing participants' awareness regarding plastic 
pollution, microplastic exposure pathways, and 
associated environmental and health risks. Each 
correct response was assigned a score of one, while 
incorrect or “Don't know” responses were assigned a 
score of zero. The total knowledge score ranged from 
0 to 8, with higher scores indicating better knowledge 
regarding microplastic exposure and its potential 
consequences. 
Knowledge levels were categorized according to 
Bloom's cut-off criteria. Participants scoring 80–
100% of the total score (7–8 points) were classified 

as having good knowledge, those scoring 60–79% 
(5–6 points) as having moderate knowledge, and 
those scoring below 60% (<5 points) as having poor 
knowledge. 

2.4.2 Attitude Score 
The attitude domain consisted of seven statements 
measured using a five-point Likert scale. Responses 
were scored as follows: strongly disagree = 1, 
disagree = 2, neutral = 3, agree = 4, and strongly 
agree = 5. The total attitude score ranged from 7 to 
35, with higher scores indicating a more positive 
attitude toward plastic pollution prevention and 
microplastic exposure reduction. 
Participants scoring ≥80% of the maximum attainable 
score (28–35 points) were classified as having a 
positive attitude, those scoring 21–27 points as 
having a neutral attitude, and those scoring <21 
points as having a negative attitude. 

2.4.3 Practice Score 
 
The practice domain consisted of five questions 
evaluating behaviours related to plastic use and 
exposure prevention. For positive practice items, 
responses of “Yes,” “Sometimes,” and “No” were 
assigned scores of 2, 1, and 0, respectively. For 
negatively worded practice questions, reverse scoring 
was applied. The total practice score ranged from 0 to 
10, with higher scores indicating better preventive 
practices. Practice scores were categorized as good 
(8–10 points), moderate (5–7 points), and poor (<5 
points). 
 
 Statistical Analysis 
Data were entered into Microsoft Excel and analysed 
using Statistical Package for the Social Sciences 
(SPSS) version 31.0 (IBM Corp., Armonk, NY, 
USA). Descriptive statistics were used to summarize 
socio-demographic characteristics and KAP 
responses, and results were presented as frequencies 
and percentages. 
Knowledge, Attitude, and Practice (KAP) scores 
were calculated based on participants' responses and 
categorized into predefined levels. Knowledge scores 
were classified as good, moderate, and poor 
knowledge, attitude scores as positive, neutral, and 
negative attitude, and practice scores as good, 
moderate, and poor practice. 
Associations between socio-demographic variables 
and KAP categories were assessed using the Chi-
square (χ²) test. Statistical significance was 
considered at a p-value < 0.05 with a 95% confidence 
interval (CI). 

3.0 RESULT 

3.1 Socio-Demographic Characteristics 
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A total of 361 participants were included in the 
analysis. The socio-demographic characteristics of 
the study population are presented in Table 1. 
Participants were recruited from 18 Indian states, 
providing broad geographic representation. Rajasthan 
contributed the highest proportion of participants 
(40.44%), followed by Maharashtra (19.67%), Bihar 
(9.14%), and Haryana (8.31%) (Figure 1). As this 
was a pilot study, the sample mainly comprised 
educated and urban participants, with limited 
representation from other population groups. A larger 
nationwide study involving a more diverse population 
is currently underway, and the findings may differ 
with broader representation. 

3.2 Knowledge Regarding Microplastic Exposure 
 
Nearly half of the participants (48.2%) reported daily 
use of plastic products. Awareness of plastic-related 
environmental and health hazards was high, with 
93.1% recognizing harmful effects and 97.2% 
identifying plastic pollution as a major environmental 
issue. Most respondents correctly identified the 
impacts of microplastics on humans, animals, and the 
environment (85.3%) and recognized multiple 
exposure routes (76.7%) (Table 2). 

3.3 Attitudes Toward Microplastic Pollution 
Participants generally demonstrated favourable 
attitudes toward reducing plastic pollution. More than 
90% supported reducing plastic consumption, 
increasing public awareness, and strengthening 
regulations on plastic use and waste management 
(Table 3). 

3.4 Practices Related to Plastic Use and 
Microplastic Exposure 
While 71.2% reported environmentally responsible 
behaviours, only 47.6% regularly practiced plastic-
reduction measures. Most participants supported 
awareness initiatives (96.7%), and 78.1% expressed 
willingness to modify their behaviour to reduce 
microplastic exposure (Table 4). 

3.5 Overall Knowledge, Attitude, and Practice 
Scores 
Overall, 53.5% of participants had moderate 
knowledge, 42.7% had poor knowledge, and 3.9% 
had good knowledge. Positive attitudes were 
observed in 35.5% of respondents, while 39.1% 
showed negative attitudes. Poor practices 
predominated (56.0%), with only 10.0% 
demonstrating good practices. These findings 
highlight a gap between awareness and the adoption 
of preventive behaviours related to microplastic 
exposure. (Figure 2). 

3.6 Association of Socio-Demographic 
Characteristics with KAP Scores 

No significant associations were observed between 
demographic variables and knowledge scores (all p > 
0.05). Positive attitude was significantly associated 
with place of residence (p = 0.002), with urban 
participants demonstrating more positive attitudes 
than rural participants. No significant associations 
were found between gender or educational status and 
any KAP domain. (Table 5) 

4.0 Discussion 
 
Microplastics and nanoplastics have emerged as 
contaminants of global environmental and public 
health concern due to their widespread occurrence in 
ecosystems, food chains, drinking water, and human 
biological samples (34). Although literature has 
documented the presence of microplastics in blood 
(20), placenta (21), lung tissue (22), aqueous humour 
(23), amniotic fluid and (24), feces (25), urine (26), 
stool (27), semen (28), Liver tissue (29) and 
menstrual blood (30). Lack of information available 
regarding public awareness, perceptions, and 
preventive behaviours related to microplastic 
exposure, particularly in developing countries such as 
India. Therefore, the present study aimed to assess 
the knowledge, attitudes, and practices (KAP) 
regarding microplastic exposure among a 
geographically diverse Indian population and identify 
socio-demographic factors associated with KAP 
outcomes. 
The present study generated three important findings. 
First, awareness regarding plastic pollution and its 
harmful effects on human health and the environment 
was relatively high among educated participants. 
Second, despite this awareness, only a small 
proportion of respondents demonstrated good 
knowledge regarding microplastic exposure and 
associated risks. Third, preventive practices remained 
inadequate, indicating a substantial gap between 
awareness and behavioural adoption. Collectively, 
these findings suggest that although concerns 
regarding plastic pollution are increasingly 
recognized, translation of knowledge into sustainable 
behavioural practices remains minimal 
A notable observation was the high level of 
awareness regarding the adverse effects of plastic 
pollution. More than 90% of participants recognized 
that plastics can be harmful, and a large majority 
acknowledged that microplastics may affect humans, 
animals, and the environment. Furthermore, over 
three-quarters correctly identified multiple routes of 
exposure, including contaminated food, drinking 
water, inhalation, and cosmetic products. These 
findings are consistent with those reported by Enyoh 
et al.,2020 (35), who observed increasing public 
awareness of plastic pollution among community 
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populations following extensive media coverage and 
environmental campaigns. Similarly, de Sousa et 
al.,2023 (36) reported that concerns regarding plastic 
waste and environmental contamination have 
increased substantially over the past decade, 
particularly among younger and urban populations. 
The growing visibility of plastic pollution in public 
discourse, combined with increasing scientific 
attention, may explain the relatively high awareness 
observed in the present study. 
Despite this encouraging level of awareness, only 
3.9% of participants achieved good knowledge 
scores, whereas more than half demonstrated 
moderate knowledge and  
approximately 43% exhibited poor knowledge. These 
findings suggest that awareness of plastic pollution 
does not necessarily equate to an understanding of 
microplastic exposure pathways, biological 
accumulation, and potential health consequences. 
Similar findings were reported by Suman et al.2026., 
(37) who found that while participants were familiar 
with the term “microplastics,” detailed knowledge 
regarding sources of exposure and associated health 
risks remained limited. The difference in our study 
may be because information about microplastics is 
still developing, and there is limited simple and 
reliable public health information available for people 
to understand the risks. As scientific research 
continues to identify microplastics in various human 
tissues and biological fluids, effective communication 
of these findings to the public becomes increasingly 
important. 
Participants generally demonstrated favorable 
attitudes toward environmental protection and plastic 
reduction strategies. Most respondents agreed that 
plastic pollution is a serious environmental issue, 
supported stronger governmental regulations, and 
endorsed educational initiatives aimed at reducing 
plastic consumption. These findings are consistent 
with those reported by Hasan et al 2026., (38), who 
observed strong public support for policy 
interventions targeting plastic waste reduction and 
environmental sustainability. Likewise, Dowarah et 
al., 2022 (39), found that individuals with greater 
awareness of environmental pollution were more 
likely to support regulatory actions and community-
based environmental programs. The positive attitudes 
observed in the present study suggest a growing 
societal recognition of the environmental burden 
posed by plastic pollution and indicate public 
readiness to support preventive interventions. 
However, despite favorable attitudes and relatively 
high awareness, preventive practices remained poor. 
Only 10% of participants demonstrated good practice 
scores, while more than half exhibited poor practices 

related to plastic use and exposure prevention. This 
finding highlights a significant knowledge–practice 
gap and represents one of the most important 
observations of the present study. Similar 
discrepancies between awareness and behaviour have 
been documented by Raheel et al 2026 (40)., who 
reported that environmental knowledge alone was 
insufficient to drive sustained behavioural change. 
Likewise, Khorsandi et al., 2025 (41) found that 
although individuals expressed concern regarding 
environmental pollution, adoption of environmentally 
responsible practices remained limited. Several 
factors may explain this phenomenon. Plastic 
products remain inexpensive, convenient, and widely 
accessible, making behavioural modification 
challenging while awareness of associated risks. In 
addition, inadequate recycling infrastructure, limited 
availability of affordable alternatives, and deeply  
ingrained consumption habits may Challenge the 
adoption of environmentally sustainable practices. 
The socio-demographic analysis revealed that place 
of residence and marital status significantly 
influenced attitude scores, whereas marital status was 
also associated with practice scores. Urban 
participants demonstrated more positive attitudes 
toward microplastic pollution awareness and practice 
than rural participants. This finding is consistent with 
reports by Sheasby et al 2023., (42), who observed 
higher environmental awareness and stronger pro-
environmental attitudes among urban populations due 
to greater access to educational resources, media 
exposure, and environmental campaigns. Urban 
residents may also experience more visible 
consequences of plastic pollution, thereby increasing 
environmental concern. Conversely, no significant 
association was identified between place of residence 
and knowledge scores, suggesting that awareness of 
plastic pollution may be widely disseminated across 
both urban and rural communities. 
No significant associations were observed between 
educational status, gender, and knowledge scores. 
This finding differs from the observations of 
Prawiroharjo et al., (44) who reported higher 
environmental knowledge among individuals with 
advanced educational attainment. The absence of 
such an association in our study may reflect the 
increasing influence of social media, digital 
communication platforms, and public awareness 
campaigns, which facilitate widespread dissemination 
of environmental information regardless of formal 
educational background. 
The findings of this study have important public 
health implications. Emerging evidence suggests that 
chronic exposure to microplastics may contribute to 
several health issues. Public awareness programs 
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should move beyond general environmental 
messaging and focus on practical strategies for 
reducing personal exposure, including minimizing 
single-use plastic consumption, promoting reusable 
alternatives, avoiding heating food in plastic 
containers, and improving household waste 
segregation practices. Simultaneously, policymakers 
should strengthen regulations governing plastic 
production, disposal, and recycling while investing in 
sustainable alternatives and waste management 
infrastructure. 

Limitation of the study 
First, because it was a cross-sectional study, it cannot 
determine cause-and-effect relationships. Second, the 
data were self-reported, which may have resulted in 
recall bias. As this was a pilot study, most 
participants were educated and lived in urban areas, 
so the findings may not  
represent the entire Indian population. Although 
participants were recruited from 18 Indian states, 
rural communities and less educated groups were 
underrepresented. Therefore, the findings should be 
interpreted with caution. A larger nationwide study 
including more diverse populations is currently 
underway, and the results may differ with broader 
representation. 
Future research should employ nationally 
representative sampling frameworks to better 
characterize public awareness and behavioural 
patterns regarding microplastic exposure in India. 
Longitudinal studies are needed to evaluate changes 
in knowledge and behaviour over time, while 
intervention-based studies should assess the 
effectiveness of educational and behavioural 
modification programs. Furthermore, large sized 
assessment of the KAP questionnaire is 
recommended to understand the importance of need 
of strict plastic ban policy. 

6.0 Conclusion 
Although awareness regarding plastic pollution and 
microplastic exposure was relatively high among 
participants, substantial deficiencies remained in 
detailed knowledge and preventive practices. The 
significant gap between awareness and behavioural 
implementation underscores the need for targeted 
educational interventions, public health campaigns, 
improved waste management systems, and stronger 
environmental policies. Addressing these challenges 
will be critical for reducing microplastic exposure, 
promoting sustainable environmental practices, and 
protecting both human and ecosystem health in India. 
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