
 

 

1. Introduction  

Plastics, encompassing thermoplastics such as 

polystyrene (PS), polypropylene (PP), 

polyethylene terephthalate (PET), polyethylene 

(PE), and polyvinyl chloride (PVC), along with 

thermosets like polyurethane (PU) and epoxy 

resins, are widely used due to durability, 

affordability, and versatility (O’Brien et al., 2023; 

Thacharodi et al., 2024). While these qualities 

made plastics indispensable in industry and daily 

life, their environmental persistence has turned 

them into a global ecological burden (Thacharodi 

et al., 2024; Yang et al., 2021). 

Microplastics (MPs), defined as particles between 

1 μm and 5 mm, originate either as intentionally 

manufactured primary MPs or through 

fragmentation of larger plastics into secondary 

MPs (O’Brien et al., 2023; Dissanayake et al., 
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strong concern, behavioral contradictions persisted: 67% relied on bottled water and 48% frequently 
used plastic packaging, though 69% indicated willingness to adopt eco-friendly practices. Findings 
highlight the gap between awareness and action, underscoring the need for structural interventions 
alongside educational initiatives. The study concludes that university students represent critical 
agents of change, but comprehensive strategies integrating education, accessibility of alternatives, and 
policy enforcement are essential to foster sustainable plastic reduction. 
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2022). First reported in marine environments in 

the 1970s, MPs are now detected in soils, 

freshwater, sediments, and the atmosphere 

(Dissanayake et al., 2022; Zhao et al., 2024). 

Studies further reveal MPs in human feces, blood, 

and placental tissue, raising concern over potential 

health impacts (Zhao et al., 2024). 

This crisis is tied to exponential growth in plastic 

production, rising from 1.7 million tons in the 

1950s to more than 335 million tons in 2016, with 

projections of a fourfold increase by 2050 (Ali et 

al., 2024; Zhao et al., 2024). Between 1950 and 

2015, 4.9 billion metric tons of plastic waste 

accumulated in landfills and natural environments, 

the figure expected to reach 12 billion tons by 2050 

(Zhao et al., 2024). Non-biodegradability and poor 

waste management further accelerate the 

accumulation and fragmentation of plastics into 

MPs across ecosystems (Ali et al., 2024; Yang et 

al., 2021). 

Pakistan reflects these challenges, producing 

624,200 tons of plastic annually for nearly 6,000 

industries, with around 164,332 tons entering the 

Indus River (Mukhtar et al., 2024). Plastic waste 

in the country increases by 15% each year, and 

Rawal Lake studies reveal fibers and fragments as 

dominant MP types (Ahmad et al., 2025). 

Nationally, 3.3 million tons of plastic waste are 

generated annually, most disposed untreated in 

landfills and water bodies (UNDP, 2020; Mukhtar 

et al., 2024). Additionally, the use of 55 billion 

single-use, non-biodegradable plastic bags 

intensifies pollution (Mukhtar et al., 2024). 

Mitigating this issue requires both effective waste 

management and public awareness, as informed 

individuals are more likely to adopt eco-friendly 

practices. University students are especially 

important because they represent future 

policymakers, educators, and innovators capable of 

driving sustainable change (Hammami et al., 2017; 

Kong et al., 2014). International studies highlight 

that environmental knowledge strongly influences 

pro-environmental behavior. For example, 

awareness programs improved litter management 

in the South Pacific (Eastman et al., 2013). Sharjah 

students demonstrated strong links between 

awareness and sustainable practices (Hammami et 

al., 2017), and similar patterns were observed in 

Texas (Bradley et al., 1999), Malaysia (Aminrad et 

al., 2013), and Istanbul (Ergen et al., 2015). In 

Greece, awareness of marine plastic pollution 

increased public support for reusable alternatives 

and policy enforcement (Charitou et al., 2021). 

However, awareness does not always translate 

into action. In Sharjah, students with internet 

access rarely engaged with environmental content 

(Hammami et al., 2017), while in Nigeria, limited 

awareness combined with weak waste 

management systems worsened plastic pollution 

(Dumbili & Henderson, 2020). These findings 

highlight the importance of pairing education with 

structural interventions to effectively address 

plastic pollution. 

In this context, the present study investigates 

awareness and perceptions of microplastics among 

university students in Pakistan. Specifically, it 

seeks to evaluate student’s awareness, analyze 

their perceptions of environmental and health 

impacts, examine how knowledge influences eco-

friendly practices, and assess the role of education 

in shaping sustainable behaviors. 

2. Materials and Methods  

2.1. Research Design 

This study used a cross-sectional survey design to 

examine awareness and perceptions of 

microplastics among undergraduate students. The 

design allowed for data collection at a single point 

in time, providing a snapshot of knowledge, 

attitudes, and practices in the study population. 
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2.2. Study Setting and Population 

The research was conducted at Quaid-i-Azam 

University, Islamabad, a prominent higher 

education institution that enrolls students from 

diverse academic disciplines. The study population 

included undergraduate students from different 

faculties and years of study. University students 

were selected because they are considered a key 

demographic for environmental awareness, being 

future policymakers, professionals, and 

community influencers. Their knowledge, 

attitudes, and behaviors regarding microplastics 

can significantly impact environmental 

sustainability in both academic and societal 

contexts. 

2.3. Sample Size and Sampling Technique 

A total of 500 undergraduate students participated 

in the study. Participants were selected using a 

random sampling technique, ensuring that every 

student in the target population had an equal 

chance of being included. Random sampling 

reduces selection bias, increases the 

representativeness of the sample, and enhances the 

generalizability of the findings. The sample size of 

500 was deemed adequate to allow for both 

descriptive and inferential statistical analyses 

while remaining practical in terms of data 

collection logistics and resource constraints. 

2.4. Data Collection Instrument 

Data were collected using a structured, self-

administered questionnaire developed specifically 

for this study. The questionnaire was designed 

based on a review of relevant literature on 

microplastics awareness and environmental 

perceptions. It consisted of 17 items divided into 

four sections: 

1. Demographic Information (7 items): age, 

gender, field of study, CGPA, year of study, 

place of residence, and parent’s education level. 

These items provided contextual information 

about the participants and allowed 

examination of potential demographic 

influences on awareness and perceptions. 

2. Knowledge and Awareness (2 items): 

awareness of microplastics and knowledge 

about their sources and environmental entry 

pathways. These items measured the 

participants’ basic understanding of the topic. 

3. Perceptions and Concerns (3 items): views on 

plastic pollution as a global environmental 

challenge, support for banning microplastics, 

and inclusion of microplastics in university 

curricula. These questions explored students’ 

attitudes and level of concern regarding 

environmental issues. 

4. Plastic Use and Lifestyle (5 items): clothing 

composition (synthetic vs. natural fibers), 

frequency of using plastic-packaged food and 

beverages, drinking water type, willingness to 

change lifestyle practices, and preference for 

eco-friendly alternatives. These items 

examined behavioral aspects related to plastic 

use and sustainability practices. 

The questionnaire included a combination of 

multiple-choice, yes/no, and Likert-scale items, 

which facilitated quantitative analysis while also 

capturing nuanced perceptions. 

2.5. Data Collection Procedure 

The survey was conducted between December 

2024 and February 2025. Questionnaires were 

distributed in classrooms and common areas after 

obtaining prior permission from faculty members. 

The purpose of the study was explained to all 

participants, and informed consent was obtained 

before participation. Participation was voluntary, 

and students were informed that they could 

withdraw at any time without consequences. To 

maintain confidentiality and privacy, no personal 
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identifiers were collected, and responses were 

recorded anonymously. 

2.6. Data Analysis 

Collected data were coded and entered into SPSS 

for analysis. Descriptive statistics, including 

percentages, median, and standard deviations, 

were calculated to summarize demographic 

characteristics, levels of awareness, perceptions, 

and behavioral tendencies.  

2.7. Ethical Considerations 

The study adhered strictly to ethical principles 

governing research with human participants. 

Participation was entirely voluntary, and 

respondents were free to withdraw at any stage. 

Anonymity and confidentiality were maintained 

throughout the data collection process. The 

research protocol was approved by the relevant 

authorities at Grand Asian University, and 

participants were fully informed about the purpose 

and scope of the study. No identifiable personal 

information was collected, ensuring compliance 

with ethical standards. 

3. Results 

Table 1: Descriptive Statistics of Participants (N = 500) 

Variable Category / Statistic Count Percentage 

Age (years) 

Count 500 100% 

Mean ± SD (95% CI)  19.91 ± 1.52 (95% CI: 19.78-20.04) 

Variance  2.31 

Minimum-Maximum (Range)  18-24 (Range = 6) 

25th Percentile  19 

Median (50th Percentile)  20 

75th Percentile  21 

Mode 20  

Gender 
Female 346 69% 

Male 154 31% 

Field of Study 

Science/Tech 191 38% 

Health/Science 133 27% 

Business 106 21% 

Law 69 14% 

Residence 
Rural 207 41% 

Urban 202 40% 
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Suburban 91 18% 

Parents Education 

Primary School 10 10% 

Secondary School 22 22% 

Bachelor's Degree 32 32% 

Master’s Degree 21 21% 

Doctoral Degree 4 4% 

Prefer not to say 11 11% 

CGPA 

First Semester/No CGPA 197 39% 

4.0-3.5 43 9% 

3.0-3.5 138 28% 

2.5-3.0 90 18% 

Below 2.5 27 5% 

Other 5 1% 

Knowledge of 
Microplastics 

Yes 319 64% 

Maybe 117 23% 

No 64 13% 

Belief in 
Microplastics 
Creation 

Yes 218 44% 

No 181 36% 

Maybe 101 20% 

Concern About 
Plastic Pollution 

Yes 447 89% 

Maybe 37 7% 

No 16 3% 

Support for 
Banning 
Microplastics 

Yes 378 76% 

No 69 14% 

Maybe 53 11% 

Include 
Microplastics in 
Curriculum 

Yes 362 72% 

No 85 17% 
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Maybe 53 11% 

Clothing 
Composition 
Preference 

Natural 293 59% 

Blended 117 23% 

Synthetic 90 18% 

Plastic Packaging 
Usage 

Very Frequently 239 48% 

Occasionally 176 35% 

Rarely 85 17% 

Water 
Consumption 
Source 

Plastic Bottles 335 67% 

Tap Water 106 21% 

Glass Bottles 59 12% 

Willingness to 
Change Habits 

Yes 346 69% 

Maybe 85 17% 

No 69 14% 

 

3.1. Participant Characteristics 

A total of 500 participants were included in the 

study, with a mean age of 19.91 ± 1.52 years (95% 

CI: 19.78-20.04). The age range of respondents 

was 18-24 years, and the median age was 20 years. 

Among the respondents, 69% were female (n = 

346) and 31% were male (n = 154) (Figure 1a). 

With respect to place of residence, 41% reported 

living in rural areas, 40% in urban areas, and 18% 

in suburban areas (Figure 1b). Regarding 

academic programs, the highest proportion were 

enrolled in Science/Technology (38%) and 

Health/Science (27%), followed by Business (21%) 

and Law (14%) (Figure 2). 
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Figure 1: Distribution of respondents by (a) sex and (b) place of residence 

 

Figure 2: Distribution of respondents by field of study 

3.2. Academic Profile 

A substantial proportion of participants (39%) 

were in their first semester and therefore did not 

report a cumulative grade point average (CGPA). 

Among those with available CGPA data, 28% 

reported a CGPA between 3.0 and 3.5, 18% 

between 2.5 and 3.0, 9% between 3.5 and 4.0, 5% 

below 2.5, and 1% reported other values (Figure 

3a). With respect to parental education, the largest 

proportion indicated “Others” (45%), followed by 

secondary school (23%). Smaller proportions 

reported parents with primary school education 

(9%), a bachelor’s degree (7%), and a master’s 

degree (6%), while 10% preferred not to disclose 

(Figure 3b). 
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Figure 3: Distribution of respondents by (a) cumulative grade point average (CGPA) and (b) 

parental level of education

. 

3.3. Knowledge and Perception of 

Microplastics 

Most participants (64%) reported being aware of 

microplastics, while 23% were unsure and 13% 

reported no knowledge (Figure 4a). When asked 

about the creation of microplastics, 44% believed 

they are being generated, 36% disagreed, and 20% 

were uncertain (Figure 4b). Concern about plastic 

pollution was widespread, with 90% expressing 

concern, 7% being uncertain, and only 3% 

reporting no concern (Figure 5). 

 

Figure 4. Distribution of respondents by (a left side) knowledge of microplastics and (b right 

side) belief in microplastic generation.
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Figure 5. Distribution of respondents by level 

of concern about plastic pollution. 

3.4. Attitudes Toward Regulation and 

Education 

A substantial proportion of respondents (76%) 

expressed support for banning microplastics, 

compared to 14% who opposed and 11% who were 

undecided (Figure 6a). Similarly, 72% supported 

the inclusion of microplastics-related content in 

academic curricula, while 17% opposed and 11% 

were uncertain (Figure 6b). 

3.5. Consumption Patterns and Behavioral 

Intentions 

With respect to clothing preferences, 59% of 

participants reported favoring natural fabrics, 23% 

blended fabrics, and 18% synthetic fabrics (Figure 

7a). The frequency of plastic packaging use varied, 

with 48% using it very frequently, 35% 

occasionally, and 17% rarely (Figure 7b). 

Regarding drinking water, 67% primarily 

consumed bottled water, followed by 21% using 

tap water and 12% consuming water from glass 

bottles (Figure 7c). In terms of behavioral change, 

69% indicated willingness to modify their habits to 

reduce plastic usage, 17% were uncertain, and 14% 

expressed unwillingness (Figure 7d). 

Figure 6. Distribution of respondents by (a) support for banning microplastics and (b) support 

for inclusion of microplastics-related content in academic curricula. 
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Figure 7. Distribution of respondents by (a) clothing composition preferences, (b) frequency of 

plastic packaging use, (c) drinking water sources, and (d) willingness to change habits to reduce 

plastic usage. 

4. Discussion  

This study aimed to investigate young adult’s 

awareness, perceptions, attitudes, and behaviors 

toward microplastics and plastic pollution, with a 

focus on university students as emerging leaders 

in shaping sustainable futures. The findings 

provide a comprehensive understanding of how 

this cohort conceptualizes microplastics and 

engages with plastic-related behaviors, offering 

insights into both individual-level attitudes and 

broader policy implications. 

The sample of 500 university students, 

predominantly aged 18-24 years (mean age = 

19.91 ± 1.52 years) and skewed toward females 

(69%), reflects a typical higher education cohort 

and aligns with prior research on youth 

environmental engagement (Dunlap & Van Liere, 

2008). Emerging adults are recognized as pivotal 

drivers of sustainable behavior due to their 

educational exposure and future societal roles 

(Arnett, 2000). The academic distribution was 

STEM-oriented, with Science/Technology (38%) 

and Health/Science (27%) students forming the 

majority. This profile may partly explain the 

relatively high awareness of microplastics (64%), 

consistent with findings that STEM students have 

greater exposure to environmental topics 

(Vicente-Molina et al., 2013). 

The sample included a substantial proportion of 

first-semester students (39%) without CGPA data, 

highlighting its transitional nature. Reported 

CGPAs suggested strong academic performance, 
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with 28% clustered between 3.0-3.5. Parental 

education data reflected socioeconomic diversity: 

while the broader sample was dominated by 

"Others" (45%) and secondary school (23%), the 

subset with detailed responses (n = 100) reported 

higher proportions of bachelor’s (32%) and 

master’s (21%) degrees. This divergence may 

reflect response bias or regional variation. Lower 

parental education has been linked to limited 

intergenerational transfer of environmental 

knowledge, reinforcing the need for targeted 

educational interventions (Rosa et al., 2018). 

Overall, 64% of students reported awareness of 

microplastics, while 23% were unsure and 13% 

were unaware, figures comparable to awareness 

levels among Italian youth (60-70%) (Righi et al., 

2024). However, misconceptions persisted, 

particularly regarding whether microplastics are 

actively created (44% agreed, 36% disagreed), 

mirroring limited conceptual clarity observed 

among German students. 

Concern about plastic pollution was widespread 

(89%), exceeding levels reported in U.S. adult 

populations (75-80%) (Funk & Hefferon, 2019). 

Similar patterns were observed in a Malaysian 

study, where students demonstrated only 

moderate knowledge (mean = 4.66) and attitudes 

(mean = 5.42) toward microplastic pollution. 

Importantly, demographic factors such as age, 

gender, CGPA, and academic program showed no 

significant associations with knowledge or 

attitudes (Rajan, 2023). Both the Malaysian 

findings and our results highlight the same gap: 

students may be concerned about plastic pollution 

but lack deeper understanding of microplastics. 

Addressing this deficiency requires structured 

education, media-based awareness campaigns, 

strict policy enforcement, and the replacement of 

conventional plastics with sustainable alternatives 

(Rajan, 2023). 

Further parallels can be drawn with studies among 

pre-service teachers, where 91% advocated for 

greater education on microplastic pollution (Ervik 

& Taylor, 2024), and among Italian public health 

students, where awareness increased after 

exposure to an informative brochure (Cammalleri 

et al., 2020). Together, these findings underscore 

the effectiveness of targeted education and the role 

of young people as multipliers of environmental 

awareness. 

Despite high concern (89%) and willingness to 

change habits (69%), reliance on single-use plastics 

persisted, with 67% frequently consuming bottled 

water and 48% using plastic packaging. Similar 

contradictions between awareness and behavior 

have been noted globally, where convenience and 

availability perpetuate plastic use despite 

widespread concern (Heidbreder et al., 2019). This 

tension highlights the influence of situational and 

habitual drivers, suggesting that educational 

strategies must be paired with structural 

interventions to reduce plastic dependency. 

The findings are consistent with the Theory of 

Reasoned Action (TRA), which emphasizes 

attitudes as predictors of behavioral intentions. 

Recent evidence confirms that student’s 

environmental concern significantly shapes their 

intentions to reduce plastic use, while subjective 

norms play little role (Zainudin et al., 2024). In line 

with this, our data revealed strong personal 

concern and willingness to act, but persistent 

reliance on single-use plastics indicates barriers 

beyond attitudes alone. 

The Theory of Planned Behavior (TPB) further 

contextualizes these results. Evidence from Thai 

students indicates that attitudes drive intentions 

primarily in early stages of change, while 

perceived behavioral control consistently predicts 

behavior, and subjective norms matter only in pre-

contemplation phases (Oludoye & Supakata, 2024). 
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Similarly, in our sample, practical barriers such as 

convenience and limited access to alternatives 

likely constrained students’ ability to act on their 

intentions. Thus, interventions must integrate 

structural support with education to effectively 

shift behavior. 

Qualitative evidence from German students 

indicates that microplastics are often 

conceptualized narrowly as small plastic particles 

linked to packaging, with mass media and the 

internet dominating as sources of knowledge 

(Raab & Bogner, 2021). Our findings mirrored 

these conceptions, including misconceptions about 

creation processes. This suggests a global pattern 

of partial understanding shaped by informal 

sources, reinforcing calls for formal curriculum 

integration (Pahl & Wyles, 2017). 

A psychosocial review further emphasizes that 

knowledge is central to pro-environmental 

behavior, outweighing risk perception or 

perceived control (García-Vázquez & García-Ael, 

2021). Our results support this: students who were 

aware of microplastics also demonstrated stronger 

willingness to change habits (69%). Importantly, 

72% supported the integration of microplastics 

education into curricula, underscoring education’s 

role in shaping long-term behavior. 

The strong willingness to change habits (69%) and 

support for bans and curriculum integration 

highlight youth as key advocates for regulatory 

frameworks, echoing global momentum such as 

the UN’s plastic treaty negotiations (Dreyer et al., 

2024). However, as awareness alone is insufficient, 

comprehensive strategies are needed combining 

structured education, mass media campaigns, 

policy enforcement, and access to sustainable 

alternatives. 

Future studies should employ longitudinal designs 

to assess behavior change post-intervention and 

broaden the scope to include diverse 

socioeconomic groups across cultural contexts. 

This would enhance understanding of how 

education, structural supports, and contextual 

factors interact to shape sustainable plastic use 

behaviors globally. 

Conclusion 

This study found that university students in 

Pakistan display moderate awareness and strong 

concern about microplastics, coupled with 

willingness to adopt eco-friendly practices. 

However, reliance on bottled water and plastic 

packaging reveals a persistent awareness–

behavior gap driven by convenience and structural 

barriers. While education enhances concern and 

intention, it must be supported by accessible 

alternatives and effective policy measures. 

Universities can play a vital role by integrating 

microplastics education into curricula and 

modeling sustainable practices, while 

policymakers must provide affordable alternatives 

and enforce regulations. By empowering students 

as informed advocates and equipping them with 

knowledge and resources, both institutions can 

foster sustainable behaviors, bridge the gap 

between concern and action, and strengthen 

national responses to plastic pollution. 
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