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ABSTRACT

Background: Plastic use is unavoidable in our ordinary lives. Community awareness
regarding possible environmental and public health consequences of plastic waste
contamination is necessary. Judicious approach is to choose healthy, high-quality
plastic and use it appropriately. Objective: To assess the knowledge, attitude, and
practices (KAP) of the public consumers towards the uses and health hazards of
different plastic products and identify the related factors. Method: A community-
based cross-sectional study was conducted in Assiut city using a self-administrated
questionnaire using cluster sampling. KAP scores were calculated and compared
against demographic factors. Results: Total 477 participants were included.
Satisfactory knowledge and practice scores were low (24.3% and 19.3%, respectively)
while those of positive attitude was high (80.1%). Mass media was the primary source
of information about the uses and harms of plastics. Participants’ knowledge was
statistically significantly associated with their educational level and marital status.
While positive attitude was statistically associated with female gender and older age
(=30 years). Satisfactory practice was significantly influenced by older age =30 years.
Conclusion: Despite the observed low level of knowledge and practice, there was a
higher percentage of positive attitudes. These findings point out a gap of knowledge
which is influenced by the educational level. Therefore, introducing plastic, types,
quality, uses, and health hazards to the school curriculum are essential. Furthermore,
to plan for a public education program focusing on various single-use plastics to
minimize the hazardous effects on health and the environment is mandatory.

INTRODUCTION

Plastic is anywhere in today's life. It is used to

A (BPA), thalates, antiminitroxide, brominated

package, cover, serve, and even dispose of a wide
range of consumer products. Grocery packets, food
packaging boxes and bags, bottles, juice straws,
plastic containers, plastic cups, and cutlery are
examples of single-use plastics."3 Worldwide,
from1950 to 2015, 8300 million metric tons (Mt) of
plastic was produced. Around 4900 Mt were
discarded and accumulated in landfills or the natural
environment.* Many chemical and hazardous
substances are found in plastics, including Bisphenol

flame retardants, and poly-fluorinated chemicals,
among others, which pose a significant risk to
human health and the environment.>

The hazard of plastics is due to Nano-plastics'
interaction with human cells and via exposure to
harmful additives in plastic products.®” Both Nano-
plastics and harmful additives occur in food
packaging, household items; and even medical
equipment, entering the body by ingestion,
inhalation, and skin contact. Nano-plastics can cause
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Table (1): Socio-demographic characteristics of
the study respondents

Personal data No. (477) %

Age: (years)

<30 225 47.2

= 30 252 52.8

Mean + SD (Range) 30.61 £ 10.35 (15.0-68.0)
Gender:

Male 169 35.4

Female 308 64.6
Education:

Secondary 131 27.5

University 311 65.2

Postgraduate 35 7.3
Marital status:

Single 243 50.9

Ever married 234 49.1
Occupation:

Professional 50 10.5

Employee 149 31.2

Student 137 28.7

Skilled worker 54 11.3

Not working 38 8.0

Free business 49 10.3

SD: Standard Deviation

damage and inflammation in human skin, lung, and
brain cells.® It has also been associated with;
endocrine disorders, cancer, and reproductive
damage.® Other system affections included; vision
loss, eyes irritation, respiratory conditions, liver,
gastrointestinal dysfunction, skin and
lung diseases, cardiovascular, genotoxic, headache,
and dizziness from using unhealthy plastics *° Plastic
waste disposal can cause significant atmosphere
pollution, which causes impaired immunity,
congenital disabilities, developmental defects. In
addition to its carcinogenicity, it will cause other
consequences by affecting the respiratory, nervous,
and reproductive systems."

When food or drinks are stored in plastic containers,
some chemical materials are transferred to the food
and drinks through the leaking process, confirming
that specific plastic chemical components get in the
food or water. As a result, chemical materials such
as BPA seep into food over time when plastic water
bottles and the inner linings of food cans are reused
over time, particularly when heated. It may not be
possible to eliminate use of plastic containers for
food and drink. However, the prudent approach is to
choose healthy, high-quality plastic and use it
properly. >

It is inevitable to avoid plastic use. Although they are
helpful for individuals, the challenges and costs
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associated with plastic disposal represent a burden
on society. Plastic takes thousands of years to
biodegrade, posing a health and environmental
danger to humans, livestock, and the ecosystem. >7
The Mediterranean region is the world’s fourth-
largest producer of plastic goods. Egypt produces 5.4
million tons of plastic annually, making it the most
significant plastic polluter in the Arab World. A
recent report by the World-Wide Fund for Nature
(WWF) revealed that Egypt is the most significant
source of plastic pollution in the Mediterranean Sea.
It is the most significant contributor to the region's
mismanaged waste. ® Suffocation, intestine, and
stomach diseases kill animals. This is a common
manifestation in developing and underdeveloped
countries due to insufficient processing of plastic
bags, which are then consumed by animals. * Plastic
bags and other single-use plastics also can clog rivers
and exacerbate natural disasters. '%*°

Farhan R. Khan and his colleagues, in a small-scale
study in Cairo, reported the presence of
microplastics (MPs) in the digestive system of more
than 75% of the sampled fish caught from the Nile
River.*" Recently, there is a project to reduce the
consumption of single-use plastic products in Egypt.
The government issued a decree to stop providing
financial  services for  single-use  plastic
manufacturers, as they have a significant negative
impact on the environment; at the same time,
technical support services will be provided to these
projects to shift towards environmentally friendly
alternatives.*

The public health sector, environmental protection
agencies, and policymakers play a significant role
in preventing exposure to dangerous pollution
levels. ** Health education of the general public
about the possible environmental and public health
consequences of plastic waste contamination is
necessary. This will help reduce emissions and
preserve environmental quality. People must be
conscious of the chemical components of plastic
products and their health effects. It is essential to
integrate plastic pollution and waste management
programs into the educational curricula at all levels
to provide trusted information. >4

To our knowledge, limited studies were conducted
in our community to evaluate the Knowledge,
attitude, and practice (KAP) of adult consumers to
various single-use plastics (bags and containers).
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Table (2): Participants' knowledge towards the use of plastics and its risks

Correct Incorrect
C ' knowledge it
onsumer' knowledge items No. % No. %

Best kind of packages for drinks and juices 323 67.7 154 32.3
Is using of plastic containers safe 77 16.1 400 83.9
What should be done to get rid of plastic bags 136 28.5 341 715
Does plastic have health risks? 332 69.6 145 30.4
Is it preferable to reduce consumption of plastic bottles and bags? 243 50.9 234 49.1
The most effective way to reduce the use of plastic bags 351 73.6 126 26.4
Does the symbol on the bottom of the package or the plastic bottle have

. 321 67.3 156 32.7
a meaning?
Is it necessary to read the validity period for using plastic bottles and 413 36.6 64 134
bottles?
What is the meaning of the symbol on the plastic packaging? 177 37.1 300 62.9
What is the meaning of the triangle at the bottom of the plastic 18 L L 66
package? 5 33. 319 -9
What is the meaning of the number inside the triangle? 186 39.0 201 61.0
Does washing the plastic container with water and detergent make

. 315 66.0 162 34.0

them safe for use again?
Is exposing plastic containers to sunlight harmful? 265 55.6 212 44.4

Elsheikh assessed food handlers’ knowledge
regarding using selected plastic-type for foods and
described that most respondents (83.9%) had poor
knowledge.*> Other researchers applied for an
education program and measured the KAP of
children’s mothers towards the safe use of plastic
food containers before and after their
program. This intervention concluded that most
children’s mothers had unsatisfactory knowledge
and improper practice regarding the safe use of
plastic, which was enhanced after employment of
an educational program.®

The majority are still unaware of the risks of plastic
pollution and its consequences. Because of the wide
use of plastics in our community, understanding
and engaging the public is vital for the success of
any initiative. Therefore, the objective of the
current study was to assess the KAP of the public
consumers towards the uses and health hazards of
different plastic products and identify the related
factors.

METHOD

We conducted a community-based, cross-sectional
study design.

Population: data was collected from adults (more
than 18 years) who are residents of Assiut city,
Assiut governorate, Egypt. Based on the total
population of Assiut district (979,862), the
estimated percentage of urban population is 26.4 %,
and the percentage of adult population above 18
years is 55%. The sample frame equal 143,000.*”
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Research tools: A self-administrated questionnaire
was used to assess the participants' socio-
demographic characteristics and KAP. The
participant's  socio-demographic characteristics:
collected wusing five questions; regarding
participant's age, gender, marital status, level of
education, and job. The participants’ knowledge was
assessed using 14 Yes/No questions. The
participants’ Practices were assessed using 12 Yes/
No questions. A score of one was given for the
correct answer and zero for the wrong answer.
These scores added up to calculate the overall
knowledge and practice score. The participants’
Attitude was assessed using 20 questions (agree,
disagree, or to some extent). A score of two was
given for the “agree,” and one for “some extent,” and
a zero was given for “disagree.” These scores were
added up to get the overall attitude score. The
interpretation of the KAP score; >60% considered
satisfactory and < 60% considered
unsatisfactory.42526:28:29

Tool Validation: A few academic and public health
experts revised and validated the study tools. The
Cronbach Alpha coefficient was calculated, 0.61,0.64
& 0.67 for knowledge, attitude, and practice.

The sample size was calculated using Epi-Info
program Version 7, with power (90%) and
confidence interval (95%), and the margin of error
of 5%. No previous data showed the prevalence of
KAP on the use of plastic in the general population;
50% was assumed for calculation of sample size
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Table (3): Participants' attitude towards the use of plastics and its risks

Consumer" attitude items Agree Neutral Disagree
No. % No. % No. %
Plastic is important and necessary in our life 238 49.9 211 44.2 28 5.9
Plastic is used extensively and continuously at home 292 61.2 163 34.2 22 4.6
We can Dispense with plastic 114 23.9 183 38.4 180 37.7
The hazards of plastic are more than its benefits 206 43.2 205 43.0 66 13.8
Plastic is made from chemicals that are harmful to health 206 43.2 217 45.5 54 11.3
Plastic is a danger to humans/ the environment 205 43.0 207 43.4 65 13.6
Plastic is not biodegradable, so it is dangerous 220 46.1 148 31.0 109 22.9
Putting hot food/ drink in plastic containers is dangerous
becausge it interacts with fol(jd ’ 363 761 73 153 4 8.6
The interaction of food with unauthorized plastic
. . 396 83.0 67 14.0 14 2.9
materials causes many diseases
Fatty substances are the most interacting foodstuffs with
the chemical in plastic, as the plastic material is easily 220 46.1 188 39.4 69 14.5
dissolved with it
Plastic products may cause various diseases in humans 271 56.8 156 32.7 50 10.5
Mineral water bottles are valid for one use only 287 60.2 126 26.4 64 13.4
The environmental problems caused by using plastic
. . 250 52.4 158 33.1 69 14.5
containers are important to me
The storage of plastic containers near heat sources makes
it unsafe to reuse. 384 805 69 145 24 >0
I reuse shopping plastic bags 153 32.1 163 34.2 161 33.8
I think single-use plastics (bottles and bags) can harm the
environment 230 48.2 178 37.3 69 14.5
Plastic causes cancer, liver problems, birth defects, 260 45 152 319 65 13.6
bronchitis, and indigestion ' ’ ’
I support the idea of replacing the manufacture of plastic
. 292 61.2 112 23.5 73 15.3
bags with cloth and paper bags
f/;t:lljl;cl); Stl;(; igz of replacing the making of plastic bottles 330 69.2 104 218 3 9.0
Plastic should be used in objects that are far from direct
341 71.5 94 19.7 42 8.8

human use, such as chairs, hangers, or tables

(Population proportion 50%). The calculated
sample size was 384 subjects, and we decided to
recruit 500 to overcome incomplete questionnaires.
As a pilot, 20 adult persons completed the
questionnaire to determine the clarity of questions,
completeness of response sets, time required to
complete it, and the success of the data collection
technique. The data of the pilot study was not used
in the study analysis.

Assiut city is divided into two parts (Qessm Awal &
Qessm Thane). The sample was divided into 20
clusters; every cluster was 25 persons. The
researchers recruited 10 clusters from each part. The
response rate was 95.4% (477 participants
completed the study questionnaire).

A group of trained nurses collected the data under
the supervision of the researchers. The data
collectors invited adult persons to participate. They
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explained the purpose of the study to them, and
informed consent was obtained prior to the
interview. The first house in each area (Qessm Awal
& Qessm Thane) was selected randomly. A
systematic random sampling technique was applied
to recruit each cluster. Every fifth house was visited
and requested one adult person to participate in the
study. If the selected person refused to participate,
another eligible adult in the same household was
invited to fill the study questionnaire. If no other
available adult in the same house, the data collectors
moved to the next house using the same pattern
until the recommended sample size was recruited.
On average, 30 minutes was the time needed to fill
the questionnaire.

Statistical analysis: The collected data was coded
and entered using Statistical Package of Social
Science (SPSS version 20). Data presented using
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Table (4): The participants practice of using plastics and its risks

Participants’ practices items Yes No
No. % No. %
Buy plastic because it is cheap 201 61.0 186 39.0
Check the number on the bottom of the plastic package 300 62.9 177 37.1
Re-use bottles of detergents, soft drinks for drinking water after cleaning them well 258 54.1 219 45.9
Use plastic containers and bags to keep food in the freezer 359 75.3 118 24.7
Use plastic bags to store sandwiches 349 73.2 128 26.8
Re-use bottles of drinking water more than once 283 59.3 194 40.7
Use plastic boxes to store food 356 74.6 121 25.4
Use plastic containers to make pickles at home 353 74.0 124 26.0
Avoid heating food or placing hot food in plastic containers 342 717 135 28.3
Use plastic utensils when heating food in the microwave 101 212 376 78.8
Use plastic plates for hot food 98 20.5 379 79.5
Use plastic equipment and toys for young children 395 82.8 82 17.2

Table (5): The distribution of study participants
according to their score of Knowledge, attitude
and Practice

KAP score No. (477) %
Knowledge:
Unsatisfactory 361 75.7
Satisfactory 116 24.3
Mean + SD 6.91 + 2.32
Attitude:
Negative 95 19.9
Positive 382 80.1
Mean + SD 28.28 + 4.96
Practice:
Unsatisfactory 385 80.7
Satisfactory 92 19.3
Mean + SD 5.39 £ 2.35

SD: Standard Deviation

frequency, percentage, mean + SD. KAP scores were
calculated and compared against demographic
factors. A Chi-square test was used to analyze
categorical data. Logistic regression analysis and
Spearman’s correlation coefficient were applied to
examine the relationship between participants' KAP
and the different demographic characteristics.
Statistical significance was set at a p-value (<0.05).

RESULTS

As shown in Table 1, the mean age of study
participants was 30.61+10.35 with a range of (18-
68), 64% were female, and 65.2% had a university
education, 50.9% single, 31.2%
employees. In comparison, 28.7% were students.
Table 2 indicated that the highest percentage of
participants had a correct knowledge item
regarding; the necessity to read the validity period
for using plastic bottles, the most effective way to
reduce the use of plastic bags, and the plastic health

were were
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risks (86.6%,73.6%, & 69.6%) respectively. While
they had incorrect knowledge regarding; the safety
of consumption of plastic containers, how to get rid
of plastic bags, the meaning of the symbols at the
plastic container, and the meaning of the number
inside the triangle (83.9%),71.5%, 66.9%, & 61.0%)
respectively. Mass media was the primary source
(60.29%) of knowledge about plastic and its risk,
followed by the academic source (one-third). While
family and friends and personal experience shared
information by 18-19% each (data not shown).
Table 3 demonstrates the users’ attitude towards
plastics and their hazards. The participants agreed
for the majority of the positive attitude statements;
putting hot food/ drink in plastic containers is
dangerous because it interacts with food, the
interaction of food with unauthorized plastic
materials causes many diseases, the storage of
plastic containers near heat sources makes it unsafe
to reuse, plastic should be used in objects not in
direct human use, such as chairs, hangers or tables,
supporting replacing of plastic bottles with glass
bottles, supporting replacing plastic bags with cloth
and paper bags (76.1%,83.0%, 80.5%, & 71.5%,
69.2%),& 61.2% ) respectively.

Table 4 shows that more than three-quarters of the
study participants follow unfair practices such as the
use of plastic containers and bags to keep food in the
freezer, using plastic boxes to store food, using
plastic containers to make pickles at home & using
plastic equipment, and toys for young children
(75.3%, 74.6%, 74.0%, & 82.8%) respectively.
There was a significantly positive correlation
between consumers' knowledge and practices
(r=0.367). Data not shown. Table 5 shows that
satisfactory knowledge and practice scores were low
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Table (6): Relationship between the participants’ level of knowledge, attitude and practice and their

demographic characteristics

Participants’ Knowledge Attitude Practice
Characteristics satislsz:lctory Satisfactory val:le Negative Positive V:l:l e sati slfj; ctory Satisfactory val.::le
Age: (years)
<30 77.3% 22.7% 0.427 24.0% 76.0%  0.035* 84.9% 15.1% 0.029*
= 30 74.2% 25.8% 16.3% 83.7% 77.0% 23.0%

Gender:

Male 76.9% 23.1% 0.640  27.8%  722%  o0.001* 81.7% 18.3% 0.699
Female 75.0% 25.0% 15.6% 84.4% 80.2% 19.8%

Education:

Secondary 81.7% 18.3% 0.026* 20.6% 79.4% 0.972 76.3% 23.7% 0.328
University 74.9% 25.1% 19.6% 80.4% 82.3% 17.7%
Post-graduate 60.0% 40.0% 20.0% 80.0% 82.9% 17.1%

Marital status:

Single 80.2% 19.8% 0.018" ;804 78.20p  0-291 83.1% 16.9% 0.173
Ever married 70.9% 29.1% 17.9% 82.1% 78.2% 21.8%
Occupation:

Professional 64.0% 36.0% 24.0% 76.0% 74.0% 26.0%

Employee 71.1% 28.9% 15.4% 84.6% 75.2% 24.8%

Student 78.8% 21.2% 0.051 20.4% 79.6%  0.664 84.7% 15.3% 0.122
Skilled worker 81.5% 18.5% 24.1% 75.9% 81.5% 18.5%

Not working 89.5% 10.5% 21.1% 78.9% 84.2% 15.8%

Free business 75.5% 24.5% 22.4% 77.6% 89.8% 10.2%

(24.3% and 19.3%, respectively) while those of
positive attitude was high (80.1%).

Table 6 illustrates the relationship between the
participants’ sociodemographic data and their KAP.
Higher knowledge score between participants'
higher educational, and unmarried (P= 0.026 &
0.018), and positive attitude among >30 years old &
females (P= 0.035 & 0.001) respectively. Correct
practices were observed among participants >30
years old (P=0.029). The logistic regression analysis
revealed a statistically significant association
between participants’ knowledge and their level of
education. The respondents’ attitude was influenced
by age and education. (P<0.05). Data are not shown.

DISCUSSION

There is a growing concern regarding plastics due to
the rapid increase in their use and improved
awareness of the health problems. 4 This study can
provide us with baseline data on the adult consumer
awareness of single-use plastics.

The present research revealed that only 24% of the
participants had adequate knowledge regarding
single-use plastics. Consistently with the results of a
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study conducted in Egypt among food handlers to
assess their knowledge regarding using selected
plastic-type for foods, it reported (83.9%) of
respondents had poor knowledge.”> Moreover, in
agreement with community KAP research assessing
plastic waste disposal. They found that most
participants did not have adequate knowledge
regarding plastic waste disposal.'* While previous
investigations reported, higher (>50%) had
adequate knowledge regarding plastic disposal. 3°-3>
Increasing awareness about such a prevailing
problem is essential in changing people’s behavior,
since the participants’ awareness affects their
attitudes and readiness to change. Comparable
conclusions were observed in different research.33 34
The score of knowledge (70-82.5%) was observed in
other research studies.?>3” These findings point out
a gap of knowledge among residents in Assiut city.
They pose a question upon the educational system of
whether students are getting adequate education
regarding environmental hazards. The higher the
participants' the more desire to
participate and improve their community.3?

awareness,
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The multivariate regression analysis revealed that
participants (university or postgraduate education)
have statistically significantly better knowledge than
secondary school students. Students receiving
higher academic courses are likely to be
knowledgeable on various public health issues,
including plastic use and risk. In developing
countries, poor awareness among people, in general,
has been reported as the leading cause resulting in
adopting environmentally unfriendly practices. 3839
Reusing plastic bags may lead to less generation of
waste. This strategy has been framed as unhygienic.
In the present study, one-third of the consumers
were reusing plastic bags. Other studies, 97% of
consumers were reusing plastic bags without
washing them. These reusable bags carried harmful
microbes, which cause cross-contamination of food
packed in it, thus posing a risk on health. 4> Williams
DL et al., stated that Escherichia Coli was identified
in 8% of reused bags and several enteric bacteria
and other opportunistic microbes. 4 Fortunately,
most of our participants (70.0%) were aware that
plastics posed a health hazard. In concordance to this
finding, the reports from multiple studies; most of
the participants in different countries were
concerned about the effects of plastic waste on
health and the environment. 44> Plastics can cause
serious health problems due to chemical reactions in
plastic materials and food items that generate
carcinogenic substances.®

In the current survey, 60.0% of the participants
appreciated the significant roles of mass media in
raising the of the public and
disseminating the information about the risk of
plastic use and its wastes, followed by the role of the
educational school materials (27.8%), the outcome
of other research also observed the same, where they
described that certainly, media is the most common
source of information. 3%4+4> These findings suggest
that raising awareness should target social media to
reach the majority. In surveys completed in Istanbul
and UAE, equivalent suggestions were mentioned
about the importance of spreading information
through social media and the internet, which
provide an amusing educational method 3*3¢ While,
school-based studies revealed that students
retrieved  knowledge from  school
materials.3>43

There is a significant association between our
participants’ knowledge regarding the hazards of
using plastic bags and their education. This
observation aligned with another community-based

awareness

mainly

KAP of use and hazards of plastic products

107

EJCM, 2023;41(2):101-110

study that concluded a significant association
between awareness score and education.¥’ An
anticipated finding is that educated participants will
be more concerned about the health and the
environment.3!

Moreover, regarding the symbols printed in the
bottom of plastic containers, about two-thirds of the
participants noticed the presence of the symbol.
They expected that it has a meaning, even though
only one-third of them documented the meaning of
these symbols and the number written inside the
triangle. In Thailand, most participants noted
symbols on plastic containers, but 70% knew that
the symbols reflect the quality of plastic containers.
28 Another study conducted in Iran on medical
students revealed that half had seen the symbols.
However, only 6 % knew their meaning. 4* This
variability could be due to the differences in
participants' cultures and education.

Despite the inadequate knowledge regarding plastic
use, most of our participants (80%) have a positive
attitude towards the use of plastics. This result is
parallel to the outcomes from multiple types of
research.?®? The positive attitude among two-thirds
of participants towards banning plastics, replacing
plastics with other safe material; cloth and paper
bags, and changing plastic bottles with glass bottles.
This agreed with the conclusions of other studies
that strongly favored the ban of using plastic bags
and suggested using safe substitutes bags.34549
Worthy alternatives of environmentally friendly
materials should become available in customary
shopping facilities such as supermarkets and stores.?
The majority (> 70%) of the participants avoided
heating food or placing hot food in plastic
containers. Other investigations were conducted to
explore the KAP related to plastic containers for food
and drinks; most participants disagreed with using
plastic containers when heating food in the
2848 Heating will combine the plastic
with oils inside the food that can produce dioxin
poison.>® This may indicate that consumers are
aware of the adverse effects of plastic containers.
However, they still need more knowledge about
plastic use for food and drink.?®

Solid wastes are the final phase of plastic bags.>* We
found that one-third of the participants disagreed
with dispensing the plastic bags. Other research
conducted in developing countries revealed several
problems associated with plastic bag wastes; human
and environmental problems were raised by many
of the respondents.3' Therefore, proper attention

microwave.
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should be paid to the effective disposal of plastic bag
wastes to avoid environmental hazards.>*

A small percentage of the consumers have acceptable
practices. Their good practice level was even less
than their satisfactory knowledge level. Other
researchers concluded that a small percentage of
their participants had good practice and it was lower
than their knowledge score."?® 3° There is a gap
between knowledge and performance regarding
their practice on plastic usage. One of the reasons
behind the gap could be that the knowledge attained
is frequently forgotten shortly after it is acquired.>3
There was a positive correlation between knowledge
and practice in the present analysis. Matched with
investigators finding *'*> an expected outcome. Our
participants commonly use plastic bags regularly
because it is cheap or free of cost, readily available,
and more convenient. This opinion was equivalent
to the opinion reported from another research. 3%

CONCLUSION

This study provides a baseline of the KAP regarding
plastic use and its hazards among the Egyptian
community. Despite the observed low level of
knowledge and practice, there was a higher
percentage of positive attitudes. Participants’
knowledge was influenced by their education. These
findings point out a gap of knowledge among
residents in Assiut city. Therefore, introducing
different aspects of plastics, including; types, quality,
uses, and health hazards, to the school curriculum is
essential. Furthermore, to plan for conducting a
public education program focusing on various
single-use plastics to minimize the hazardous effects
on health and the environment.
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