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Abstract

Background Microplastics pose a significant environmental and health threat, yet the understanding
and response of young adults to this issue remain underexplored. There is an increasing amount of
microplastics in our environment and as the numbers grow, the danger that comes with it is still not
fully understood. This study aimed to explore the knowledge, attitudes, and practices (KAP) of young
adults in Muntinlupa, particularly students of a public university regarding microplastics and their
health implications.

Methods Employing a quantitative cross-sectional design, the research targeted college students aged
18 and older.

Results Findings revealed that while students were knowledgeable about microplastics—particularly
their harmful effects on health—attitudes and practices related to plastic disposal and recycling could be
improved. Although the majority engaged in proper garbage disposal, only 41.5% consistently separated
plastic waste from biodegradable materials. However, a weak positive correlation between knowledge
and attitudes was observed, suggesting that increased awareness may enhance positive attitudes toward
reducing microplastic pollution.

Conclusion These results suggest that while students are aware of microplastics and generally responded
positively, there remains a gap in the translation of knowledge into practices, highlighting the need for
enhanced educational interventions.
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semen, breast milk, and in organs such as the lungs,
placenta, testicles, bone marrow and most recently in
the brain which showed plastic accumulation levels
20 times that of other organs®.

In 2023, the estimated daily plastic consumption
in the Philippines was estimated at around 163 million
plastic sachets with only 28% being recycled and the
remaining 72% were left to be degraded resulting in an
increasing number of microplastics®. The presence of
microplastics suspended in the ambient air in Metro
Manila was found with the highest concentrations
above Mandaluyong City and Muntinlupa’®. With
the increasing level of microplastics deposited in the
environment every year, there is an urgent need to
study microplastics. The research can raise concerns
and awareness regarding microplastics as they are a
problem in the community which has potentially major
impacts in the future.® It can serve as the foundation
for future activities or programs advocating for the
lessened use of plastics in the community.

To date, there is a paucity of research in the
Philippines regarding the knowledge and awareness
of Filipinos in relation to microplastics and its
possible health impacts. With this, the study focused
on determining the relationship of knowledge,
attitude, and practices (KAP) of students from a
public university regarding microplastics and their
health effects, specifically (a) to determine the level
of knowledge of students regarding microplastics
and its health effects, (b) to determine the attitude of
students regarding microplastics use, (c) to determine
the practice of students regarding microplastics use,
(d) to correlate the knowledge and the practices of
students on microplastics, and (e) to correlate the
practices and attitudes of students on microplastics.

Methods
This study was approved by the UERM RIHS
Ethics Review Committee (RIHS ERC Code:
1691/C/2024/058). A cross-sectional design was
utilized and an online questionnaire was used to
collect the data from the eligible, 18 years and older
college students of a public university, to evaluate their
knowledge, attitudes and practices regarding the use
of microplastics and its effects on their overall health.
The students should also reside in that city.

The students were chosen for this study because
the city has one of Metro Manila’s highest microplastic

concentrations. As a public university, its varied
student body offered a variety of perspectives and
experiences that could inform the study. Purposive
sampling was used in this investigation.

The survey questionnaire included questions
derived from earlier studies, along with additional
questions developed by the researchers.”® Before
distribution, these supplementary questions were
validated. The questionnaire was structured with an
initial section that encompassed profiling questions
and informed consent. Demographic data collected
include age, course, sex and current year level. The
subsequent section was divided into three distinct
parts. The initial section comprised five questions
designed to evaluate participants’ understanding
of microplastics. The second part comprised six
questions aimed at examining participants’ attitudes
towards microplastics. The final section comprised
seven questions pertaining to practices associated with
microplastics. The options available for each question
included ‘Strongly Disagree’, ‘Disagree’, ‘Undecided/
Neutral’, ‘Agree’ and ‘Strongly Agree’. This section
ought to analyze individuals’ perceptions and practices
regarding microplastics.

Ten questions on a five-point Likert scale assessed
knowledge of microplastics. All responses on each
item were tallied according to its frequency. Responses
categorized as Strongly Disagree was assigned a
weight of 1, Disagree was assigned a weight of 2,
Undecided/Neutral was assigned a weight of 3, Agree
was assigned a weight of 4, and Strongly Agree was
assigned a weight of 5. Weighted mean was computed
for each item together with the standard deviation
to assess which statements they were knowledgeable
about. An overall mean and standard deviation
were computed based on the scores for each item.
Respondents were classified as “knowledgeable”
regarding microplastics and their health effects if
their overall mean scores were 3 or above, and as “not
knowledgeable” if their scores fell below 3.

With regards to the attitude of participants
regarding microplastics, 5 questions with five-point
Likert’s scale were utilized. Weighted mean, and
standard deviation were computed for each item and
as well as the overall scores for the attitude questions.
Respondents were categorized as having “good
attitude” on microplastics and their health effects if
the overall mean score was 3 or above, while “poor
attitude” if scores were below 3.
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Lastly, the practice level of participants towards
microplastics was determined where the weighted
mean below 3 are considered as “poor practice” while
a score of 3 and above meant “good practice”.

Descriptive analysis was utilized to summarize
participants’ socio demographic characteristics,
knowledge on microplastics and its health effects,
attitude towards microplastics, and perception to
prevent increased microplastic exposure.

Results
Demographics

A total of 429 responses were collected but only
424 participants were eligible and completed the study.
Shown below is the demographics of the population.
Out of the total number of respondents, 55% are
female. The 20-year-olds made up about a quarter of
the total respondents. Majority were second- and third-
year students (Table 1).

The largest group of respondents, making up
30.4%, were BS Criminology students followed by
Bachelor in Elementary Education students, who
represented 19.3% of the respondents (Figure 1).

Table 1. Demographics of participants.
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Figure 1. Degree program of participants
Knowledge on Microplastics

The sample was “knowledgeable” with a
mean knowledge score of 3.41. More than half
of participants agreed that microplastics are “tiny
pellets made of plastics and small pieces formed
during the breakdown of plastics” and “synthetic
polymers used in cosmetic products. When given
claims about microplastics’ common sources, such
as being dissolved in water, only 38.7% agreed while
the majority were undecided to disagree. In response

Participants Frequency Percentage (%)
Male 191 45
Female 233 55
Age
18 44 10.4
19 89 21
20 104 24.5
21 81 19.1
22 46 10.8
23 24 5.7
24 and older 36 8.5
Year level
1st year 51 12
2nd year 192 45.3
3rd year 158 37.3
4th year 22 5.2
5th year and above 1 0.2
Total 424 100
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to “microplastics cannot be found on food”, 36%
disagreed, 20.3% were undecided, and 43.6% agreed.
Finally, 45.3% agreed that “microplastics can be found
on the air that we breathe”.

On the health effects of microplastics, 44.8%
agreed that “microplastics do not accumulate in
internal organs” while 25.9% were undecided.
Majority (66.2%) agreed that “disorders of the immune
system are one of the effects of microplastics”. When
given a statement that “microplastics can be detected
in our blood”, there were 37.5% that agreed while
32.1% were undecided. Lastly, 62.5% agreed that
“microplastics can cause cancers in the long run” but
there were still 27.6% that were undecided on this
statement (Table 2).

In the “knowledgeable” group, 366 out of
424 respondents were included, while the “non-
knowledgeable” group consisted of only 58
respondents. A significant difference was observed
between the mean scores of the “knowledgeable” and
“non-knowledgeable” groups (Table 3).

Table 2. Knowledge on microplastics

Table 3. Knowledge scores of the group

Standard

N Mean deviation p value

= < *

Knowledgeable 366 3.53 037 P =<0001
Non-knowledgeable 58 2.65 0.27

*T Test

Attitude on Microplastics

The sample’s mean attitude score was 3.74,
indicating “Good Attitude.” The majority (61.4%)
said that they were less concerned about where
plastic waste ended, which is related to 84.2% of
participants agreeing that “I want to learn more about
microplastics”. Finally, 62.3% denied contributing to
microplastic contamination (Table 4).

Table 5 shows a substantial difference between
the sample’s “good attitude” and “poor attitude”
averages.

IS)tirs(;ngl}; Disagree | Undecided Agree Strongly Agree
& n (%) n (%) n (%) n (%)
n (%)

Microplastics are tiny pellets made of plastics
and small pieces formed during breakdown 15 (3.5) 11 (2.6) 61 (14.4) 209 (49.3) 126 (29.7)
of plastics.
Microplastics are synthetic polymers used in

. 17 (4.0) 48 (11.3) 120 (28.3) 181 (42.7) 58 (13.7)
cosmetic products.
Microplastics are soft polymers of various
T 39(9.2) 129 (30.4) 90 (21.2) 111 (26.2) 53 (12.5)
Plastic marine debris will eventually become 17 (4.0) 40 9.4) 127 (30.0) 175 (41.3) 60 (14.2)
Microplastics. ’ ’ ’ ’ ’
Microplastics CAN NOT BE found in food.*| 54 (12.7) 99 (23.3) 86 (20.3) 103 (24.3) 82 (19.3)
Microplastics are present in the air that we 45 (10.6) 58 (13.7) 126 (29.7) 147 (34.7) 45 (10.6)
breathe.
Microplastics DO NOT accumulate in 25(5.9) | 97(22.9) | 110(25.9) | 118(27.8) 72 (17.0)
internal organs.*
Microplastics can be detected in our blood. 49 (11.6) 73 (17.2) 136 (32.1) 126 (29.7) 33(7.8)
Disorders of the immune system are one of
the health effects of Microplastics. 22(5:2) 33078 86.(20.3) 205 (48.3) 7679
x;croplastlcs can cause cancers in the long 12(2.8) 29.(6.8) 117 (27.6) 175 (41.3) 90 (21.2)

*These statements are negatively-framed thus reverse scoring where the disagree scores were put on the agree and vice-versa
was utilized to find out the accurate overall mean score of the data.
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Table 4. Attitude of participants towards microplastics

;?:::Z Disagree |[Undecided| Agree SK(g,ffely
0, 0, 0,

n (%) n (%) n (%) n (%) n (%)

i I?;rsl iess concerned about where plastic waste generated 40 (9.4) 79 (18.6) | 44 (10.4) | 130(30.7) | 130(30.7)

’I am NOT.wﬂhng tlo t(?ll my fgmﬂy and friends about the 18 (4.2) 2467 | 51020) | 142 (33.5) | 189 (44.6)

issue of Microplastics in my city.*

I a@ w1111ng tq participate in t}le cleanup efforts of 122.8) 2(52) |52312.3) | 175 @13) | 162 (38.2)

Microplastics in my community.

.I am w1111n.g to enC(.)ur.age the .government to work on the 13(3.1) 1126) |44(104)| 171 (40.3) | 184 (42.4)

issue of Microplastics in my city.

I want to learn more about Microplastics. 12 (2.8) 14 (3.3) 38 (9.0) | 156 (36.8) | 201 (47.4)

Il lifestyl i Mi lasti

p(jlﬁtfog estyle that may contribute to Microplastic 98 (23.1) | 166(39.2) | 93 (21.9) | 46 (10.8) | 17 (4.0)

*These statements are negatively-framed thus reverse scoring was utilized to find out the accurate overall mean score of the

data

Table 5. Attitude scores of the group

Standard

N Mean deviation P value®
Good Attitude 397  3.82 049  Prvalue<0.001
Poor Attitude 27 2.62 0.38
*Mann-Whitney

Practices on Microplastics

About 59.7% of respondents said they always
disposed of garbage properly. As shown, 41.5%
reported they always segregated their plastic garbage
from other biodegradable products. For plastic usage,
31.1% of respondents said they generally used reusable
takeout containers and 42.7% said they always do.
Eco-friendly substitutes were used by 66.5% of
respondents. A third of respondents occasionally
would bring recyclables when buying food outside,
while half always did. The remaining 14.3% never/
rarely brought the stuff. About half of respondents
chose products with less packaging and participate in
community plastic waste reduction programs (Table
6).

The sample’s “good practices” and “poor
practices” mean differences are considerable (Table
7).

Correlation Between Knowledge, Attitudes and Practices

Knowledge on microplastics and attitude towards
microplastics has a significant but weak relationship.
There was a weak relationship between knowledge
and practice towards microplastics, and attitude and
practices towards microplastics but they were not
statistically significant (Table 8).

Discussion
Knowledge on Microplastics

The participants understood microplastics. They
responded with the highest weighted mean to
“Microplastics are tiny pellets made of plastics and
small pieces formed during breakdown of plastics”,
demonstrating they understood microplastics are
degradation products. This matches the criteria of
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Table 6. Practices on microplastics

St 1
Strongly Disagree | Disagree Undecided Agree :g):fey
0, (1) 0, 0,
N (%) N(%) N(%) N(%) N(%)
I dispose garbage in the right place. 5(1.2) 4(0.9) 45 (10.6) 117 (27.6) | 253 (59.7)
I choose products with less packaging. 4(0.9) 28 (6.6) 163 (38.4) 125(29.5) | 102 (24.1)
I)E:;?dgerecyclable items when buying food 14 (3.3) 48 (11.3) 143 (33.7) 100 (23.6) | 118(27.8)
I use eco-friendly substitutes. 4(0.9) 27 (6.4) 107 (25.2) 140 (33.0) | 142 (33.5)
I use reusable container(s) in takeaways. 6(1.4) 21(5.0) 82 (19.3) 132 (31.1) | 181 (42.7)
I separate my plastic waste from other
. 1.2 22 (5.2 107 (25.2 111 (26.2) | 176 (41.
biodegradable products. >(1.2) (5:2) 07(25.2) (26.2) 76d13)
I participate in activities to reduce plastic waste in
. 19 4.5) 70 (16.5) 123 (29.0) 91 (21.5) | 120(28.3)
my community.
Table 7. Practices scores of the group
N Mean Star'ldeitrd Standard p-value’
deviation  error mean
Good practices 397 4.0150 0.57192 0.2888
1 <0.0001
Poor practices 32 2.5029 0.44722 0.07905
* Mann Whitney U-test
Table 8. Pearson correlation of knowledge, attitude, and practices
Knowledge Attitude Practice
Knowledge_ 0.315™ 0.059
Attitude 0.315" 0.062
Practice 0.059 0.062

**Correlation is significant at the 0.01 level (2-tailed)

“secondary microplastics,” which are generated by
UV radiation from sunlight wave action and wind
abrasion’. Microplastics are synthetic polymers in
cosmetics and marine debris, according to participants.

Most of the respondents did not know microplastics
came from food, drink, or the air. Studies have shown
that microplastics are present in a variety of food
sources, including fish sold at wet markets and
bodies of water and most especially in suspended

atmospheric microplastics (SAMPs) at high levels in
the respondents’ city.>!° Lack of information about
microplastic sources may increase exposure. This
suggests that microplastic awareness and expertise in
our country are lacking.

Participants agreed that microplastics can cause
cancer. Microplastics may boost cell migration
and metastasis, which promotes tumor growth,
according to a study.!! Similar to a study that found
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microplastics produce an inflammatory response,
causing respiratory symptoms as coughing, sneezing,
and dyspnea, participants agreed that microplastics
can cause immune system illnesses. Since participants
were not from healthcare-related courses, they were
unsure if these compounds might be detected in the
blood and accumulate in key organs.'? However, recent
studies have revealed microplastics in the lungs, blood
and brain, where they may cause oxidative stress,
inflammation and other health concerns.!?

Attitudes on Microplastics

On the other hand, attitudes are considered a
vital determinant of behavior because they affect
the intention of a person to act or affect the action
itself.!* The overall mean attitude score of participants
indicated that they have a good attitude towards
microplastics as it involved self-awareness and
proactive behavior regarding their impact on the
environment and health of microplastic pollution.
Participants in this study wanted to learn more about
microplastics similar to a previous study that showed
that students were typically interested in identifying
the current shortcomings and effects of their education
on attitudes towards plastic pollution.!* Moreover,
there was generally a good response from the students
towards the control of plastic pollution as exemplified
by their concern about where the generated plastic
waste ended which is similar to a previous study where
those living around Lagos Lagoon, a polluted lagoon
in Nigeria, were also concerned with the ecological
impact of not knowing where the generated plastic
waste ended.!® This study’s respondents were also
concerned that their lifestyle may have contributed to
microplastic pollution as seen in a study in Arizona
where students were willing to change their lifestyle
by using biodegradable bags for shopping and reject
plastic bags.!’

The students demonstrated readiness to raise
awareness, engage in cleanup efforts, and encourage
the government to address microplastic pollution.
These results are consistent with a previous review
article.!” A high percentage of the participants showed
willingness to discuss microplastics with their family
and friends, indicating an awareness of the issue
within the community. However, in a study done in
Shanghai, it was found that lack of public knowledge

and awareness was one of the major difficulties one
might encounter in reducing microplastic pollution.
This finding shows the importance of deepening the
public’s understanding and awareness regarding the
issue to be able to influence their willingness to take
action.'® Encouraging the government to address
microplastic pollution, on the other hand, indicates the
awareness of the respondents that political decision-
makers and communicators have an impact on the
issue at hand, which is why government officials must
empower the community to take action and make
informed decisions that may contribute to reducing
microplastic pollution.!®

Practices on Microplastics

The overall practice score of these students
indicated that they exercised good practices towards
the use of plastics. From the responses, it was observed
that most of the participants practiced disposing
garbage in the right place, however, fewer participants
mentioned that they always practice waste segregation
of plastic waste from biodegradable products. A study
suggested that waste segregation practices are affected
by four factors, namely, recycling bin accessibility,
waste segregation information, waste segregation
incentives, and waste segregation reminders. In
addition to this, participants were also shown to have
good practice towards using eco-friendly substitutes
and reusable materials.?’ Aside from knowledge and
attitudes, a study on Western and Asian consumers
emphasized that there were cultural differences which
may have impacted consumers’ behavior towards
sustainable options. In Asian culture, consumers’
motivations influence their consumption of reusable
containers.?! Moreover, in the current study, the
participation of the students to activities to reduce
plastic waste in the community was a representation
of good practice. These activities included disposal
of garbage in the right place, use of products
with less packaging, use of recyclable items when
buying food, use of eco-friendly substitutes, use of
reusable containers, separation of plastic waste from
biodegradable, and participation in plastic waste
reduction in the community. Reduction is defined as
one of the preferred ways in solid waste management
as it decreases the toxicity of waste. At the same time,
it reduces costs attributed to cleaning up wastes.?

VOL.13 NO. 2 ¢« JULY-DECEMBER 2024 <« UERM Health Sciences Journal 93



KAP of College Students in a Public University on Microplastics and its Health Effects

Relationship Between Knowledge and Practices on
Microplastics

A study in Poland among university students,
focused on the knowledge and awareness of microplastic
contamination among consumers, particularly those
with higher education levels.?®> Their findings are
consistent with our findings, as it highlighted that while
participants were generally aware of microplastics in
water, their knowledge about its presence in other areas
was limited. Despite growing awareness, this knowledge
did not translate directly to behavioral change for the
following possible reasons: 1) insufficient knowledge,
2) perceived inefficacy of individual action, 3) lack
of feasible alternatives and 4) economic constraints.
This was supported by a review that showed that there
was a gap between increasing knowledge and effective
action regarding microplastics due to the challenges of
consumer behavior, particularly the lack of accessible
and affordable alternatives to plastic products.?

Contrary to the results obtained, a study performed
in Malaysia among its residents showed that individuals
who have good knowledge about plastic pollution
and its harmful effects also did good practices such
as recycling and purchasing fewer plastic products.
Additionally, it showed that the level of education and
age were predictors of good practices.?

One other intervening factor could be the level
of perception. Another Malaysian study found that
the predictive factor of good practice was the level of
perception which is indirectly influenced by a person’s
knowledge level of the problem. They suggested that
the higher level of knowledge a person has about
microplastics enabled one to have a better perception
of its health implications eventually leading to better
practices in preventing microplastic contamination.
Although knowledge in itself could make people be
aware of the issue and act accordingly, it would not
change the person’s willingness to act. They suggested
that the incorporation of one’s knowledge and
information is key to helping lessen the microplastic
problem.?¢

Relationship Between Attitudes and Practices on Microplastics

Practice and attitudes of students towards
microplastics were weakly correlated, though not
statistically significant. This finding was similarly seen
in a Nigerian study.'> There is a need to probe regarding

how they think and behave concerning microplastics
and the actions that they are doing to prevent increased
exposure to microplastics. It is possible that other
intervening factors influence the student’s attitudes
and practices.

Other possible intervening factors are
sociodemographic factors. In a study among Malaysian
adults, they found out that age, gender, educational
level and even marital and employment status have a
relationship with perception level about microplastic
contamination in the human body.? Their study
revealed that females had more good and moderate
behavior than males. These sociodemographic factors
were shown to have a positive relationship with
the level of practice. Although these factors were
not directly explored in this study, they may have
influenced the attitudes and practices of students
regarding microplastics, as reflected in the results.

Individuals with a background in environmental
sciences were seen to be more likely to use reusable
plastic.?® This aligns with a study in Europe
where a positive correlation between education in
environmental discipline and sustainable behavior
was observed.?® Similarly, a Malaysian study noted
that while people generally have favorable attitudes
toward recycling, they often lacked the motivation to
act on it. Factors such as convenience, social norms,
moral values, environmental awareness and access to
recycling facilities played a crucial role in determining
recycling behaviors, regardless of demographics, such
as education, gender, income or age.?’

A study done in Europe determined that
respondents between the ages 18 and 25 and 36 and 45
were more likely to choose products with less plastic.?8
Consumer behavior toward plastic reduction was seen
to be impacted by the availability of alternatives, cost,
convenience, habits and accessibility. Educational
background has been seen to significantly increase the
likelihood of reducing single-use plastics, with more
educated individuals exhibiting higher engagement in
plastic recycling.

In summary, the findings showed that this study’s
respondents were generally knowledgeable about
the definition and presence of microplastics and
exhibited positive attitudes and practices related to
their environmental and health impacts. However,
there is insufficient evidence to indicate significant
correlations between “knowledge and practices” or
“practices and attitudes” regarding microplastics,
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likely due to sample limitations. Nonetheless, a
weak positive relationship between “knowledge
and attitudes” suggests that students with greater
knowledge of microplastics and their effects may be
more inclined to adopt favorable attitudes, including
promoting awareness and reducing exposure.

The study is limited to assessing the knowledge,
attitudes, and practices on microplastics among college
students from one university. Specifically, it focused
on the student’s general awareness of microplastics
and exposure, their potential effects on health, and
behaviors related to their use and disposal. It did not
incorporate direct observations.

The study was confined to college students of just
one city, which may not reflect the experiences and
awareness levels of students residing in other regions.
The study’s purposeful sample of 424 students may not
fully represent the student population. Data collection
relied on self-answered questionnaires, which made
the findings susceptible to response bias. Finally, this
study aimed to educate people about microplastics.
Partnering with NGOs or LGUs would boost this
advocacy and improve microplastic understanding,
attitudes and practices.

References

1. Danopoulos E, Twiddy M, Rotchell JM. Microplastic
contamination of drinking water: a systematic review.
Mukherjee A, editor. PLoS One 2020 Jul 31;15(7):e0236838.
doi: 10.1371/journal.pone.0236838.

2. Wu J, Jiang Z, Liu Y, Zhao X, Liang Y, Lu W, Song
J. Microplastic contamination assessment in water
and economic fishes in different trophic guilds from
an urban water supply reservoir after flooding. J
Environ Manage 2021 Dec;299:113667. doi: 10.1016/j.
jenvman.2021.113667.

3. Yale Environment 360. Microplastics found in human
brains [Internet] 2024 [cited 2024 Dec 9]. Available from:
https://e360.yale.edu/digest/ microplastics-human-brains

4. Pustadan R. The growing threat of microplastics
and plastics [Internet]. National Research Council
of the Philippines 2023 [cited 2024 Dec 9]. Available
from: https://nrcp.dost.gov.ph/the-growing-threat-of-
microplastics-and-plastics/

5. Romarate RA 2nd, Ancla SMB, Patilan DMM, Inocente
SAT, Pacilan CJM, Sinco AL, Guihawan JQ, Capangpangan
RY, Lubguban AA, Bacosa HP. Breathing plastics in Metro
Manila, Philippines: presence of suspended atmospheric
microplastics in ambient air. Environ Sci Pollut Res Int
2023 Apr;30(18):53662-73. doi: 10.1007/s11356-023-
26117-y. Epub 2023 Mar 2.

10.

11.

12.

13.

14.

15.

. Mubin AN, Arefin S, Mia MS, Islam ARMT, Bari ABMM,

Islam MS, Hossain MS, Rahman MA. Managing the
invisible threat of microplastics in marine ecosystems:
lessons from coast of the Bay of Bengal. Sci Total
Environ 2023 Sep 1;889:164224. doi: 10.1016/j.
scitotenv.2023.164224.

. Zhao X, Zhou Y, Liang C, Song J, Yu S, Liao G, Zhao

Y. Airborne microplastics: occurrence, sources, fate, risks
and mitigation. Sci Total Environ 2022 Nov;854:159943.
doi: 10.1016/j.scitotenv.2022.159943.

. Moon D, Wang HH, Hao N. Consumer behavior in

choosing microplastic-contaminated seafood across
different countries: the role of cultural and attitudinal
factors. Econ Anal Policy [Internet] 2023 Jun 1 [cited
2023 Nov 14];78:290-306. Available from: https://
www.sciencedirect.com/science/article/abs/pii/
S0313592623000292

Shen M, Song B, Zhu Y, Zeng G, Zhang Y, Yang Y, Wen
X, Chen M. Removal of microplastics via drinking water
treatment: current knowledge and future directions.
Chemosphere 2020 Jul;251:126612. doi: 10.1016/j.
chemosphere.2020.126612.

Osorio ED, Tanchuling MAN, Diola MBLD. Microplastics
occurrence in surface waters and sediments in five river
mouths of Manila Bay. Front Environ Sci 2021;9:719274.
doi:10.3389/fenvs.2021.719274.

Brynzak-Schreiber E, Schogl E, Bapp C, Cseh K, Kopatz
V, Jakupec MA, Weber A, Lange T, Toca-Herrera JL, del
Favero G, Wadsak W, Kenner L, Pichler V. Microplastics
role in cell migration and distribution during cancer cell
division. Chemosphere 2024;353:141463. doi:10.1016/j.
chemosphere.2024.141463.

Wright SL, Kelly FJ. Plastic and Human Health: A Micro
Issue? Environ Sci Technol 2017 Jun 20;51(12):6634-6647.
doi: 10.1021/acs.est.7b00423. Epub 2017 Jun 7. Available
from: https://doi.org/10.1021/acs.est.7b00423
Campanale C, Massarelli C, Savino I, Locaputo V,
Uricchio VF. A detailed review study on potential effects
of microplastics and additives of concern on human
health. Int J Environ Res Public Health [Internet] 2020
Feb 13;17(4):1212. Available from: https://www.mdpi.
com/1660-4601/17/4/1212

Fischer ARH. Perception, attitudes, intentions, decisions,
and actual behavior. In: Emilien G, Weitkunat R, Liidicke
F, editors. Consumer perception of product risks and
benefits. Cham (Switzerland): Springer International
Publishing; 2017. p. 303—17. Available from: https://doi.
org/10.1007/978-3-319-50530-5_17

Hammami MBA, Mohammed EQ, Hashem AM, Al-
Khafaji MA, Algahtani F, Alzaabi S, Dash N. Survey
on awareness and attitudes of secondary school students
regarding plastic pollution: implications for environmental
education and public health in Sharjah City, UAE. Environ
Sci Pollut Res Int 2017 Sep;24(25):20626-33. doi: 10.1007/
s11356-017-9625-x. Epub 2017 Jul 15.

VOL.13 NO. 2 ¢« JULY-DECEMBER 2024 <« UERM Health Sciences Journal 95



KAP of College Students in a Public University on Microplastics and its Health Effects

16.

17.

18.

19.

20.

21.

22.

96

Omoyajowo K, Raimi M, Waleola T, Odipe O, Ogunyebi
A. Public awareness, knowledge, attitude, and perception
on microplastics pollution around Lagos Lagoon. Ecol Saf
Balanced Use Resour 2022 Feb 7;2(24):35-46. Available
from: https://esbur.com.ua/en/journals/tom-25-2-
2021/gromadska-obiznannist-znannya-stavlyennya-ta-
spriynyattya-shchodo-zabrudnyennya-mikroplastikom-
navkolo-laguni-lagos

Tang KHD. Attitudes towards plastic pollution: A review
and mitigations beyond circular economy. Waste [Internet]
2023 Jun 1;1(2):569-87. Available from: https://www.
mdpi.com/2342832

Deng L, Cai L, Sun F, Li G, Che Y. Public attitudes
towards microplastics: Perceptions, behaviors and policy
implications. Resour Conserv Recycl [Internet] 2020 Dec
1;163:105096. Available from: https://www.sciencedirect.
com/science/article/pii/S0921344920304134

Pop V, Ozunu A, Petrescu DC, Stan AD, Petrescu-Mag
RM. The influence of media narratives on microplastics
risk perception. PeerJ [Internet] 2023 Nov 2;11:e16338.
Available from: https://www.ncbi.nlm.nih.gov/pmc/
articles/PMC10625762/

Sin-Yee T, Sheau-Ting L. Attributes in fostering
waste segregation behaviour. Int J Environ Sci
Dev 2016;7(9):672-5. Available from: https://doi.
org/10.18178/1jesd.2016.7.9.860

Ertz M, Huang R, Jo MS, Karakas F, Sarigolli E. From
single-use to multi-use: Study of consumers’ behavior
toward consumption of reusable containers. J Environ
Manage 2017 May;193:334-44. Available from: https://
doi.org/10.1016/j.jenvman.2017.01.060

Ugwu CO, Ozoegwu CG, Ozor PA, Agwu N, Mbohwa
C. Waste reduction and utilization strategies to improve
municipal solid waste management on Nigerian campuses.
Fuel Commun [Internet] 2021 Dec;9:100025. Available
from: https://www.sciencedirect.com/science/article/
pii/S2666052021000182

UERM Health Sciences Journal ¢ VOL.13 N0.2 ¢ JULY-DECEMBER 2024

23.

24.

25.

26.

27.

28.

Oleksiuk K, Krupa-Kotara K, Wypych-Slusarska A,
Glogowska-Ligus J, Spychala A, Slowinski J. Microplastic
in food and water: Current knowledge and awareness of
consumers. Nutrients 2022 Nov 17;14(22):4857.
Munhoz DR, Harkes P, Beriot N, Larreta J, Basurko
OC. Microplastics: A review of policies and responses.
Microplastics [Internet] 2023 Mar 1;2(1):1-26. Available
from: https://www.mdpi.com/2673-8929/2/1/1

Chin KK, Mahanta J, Nath TK. Knowledge, attitude,
and practices toward plastic pollution among Malaysians:
implications for minimizing plastic use and pollution.
Sustainability 2023;15(2):1164. doi:10.3390/su15021164.
Yusuf SN, Elias SM. Knowledge, perception and
practice towards microplastic contamination in human
body among community in Ampang, Selangor and the
associated sociodemographic factors Malays J Med Health
Sci [Internet] 2023 Nov 4 [cited 2024 Feb 8];19:56-70.
Available from: https://web.p.ebscohost.com/ehost/
detail/detail?vid=0&sid=b1784572-8bd2-4641-ad9a-
8420falbl7ae%40redis&bdata=InNpdGU9IZWhvc3Qtb
Gl12Z2Q%3d%3d#AN=174455222&db=asn

Afroz R, Rahman A, Masud MM, Akhtar R. The
knowledge, awareness, attitude and motivational analysis
of plastic waste and household perspective in Malaysia.
Environ Sci Pollut Res Int 2016 Nov 3;24(3):2304-15.Filho
WL, Salvia AL, Bonoli

A, Saari UA, Voronova V, Kloga M, Kumbhar SS,
Olszewski K, De Quevedo DM, Barbir J. An assessment
of attitudes towards plastics and bioplastics in Europe.
Sci Total Environ 2021 Feb 10;755(Pt 1):142732. doi:
10.1016/j.scitotenv.2020.142732. Epub 2020 Oct 6.





