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ABSTRACT

Background: As plastics are now an essential part of daily life, their manufacturing has increased dramatical-
ly and is still growing. The aim of this study was to assess the level of knowledge and attitude towards plastic
consumption and to determine the factors related to it amongst the general population in Ajman, UAE.

Methods: A cross-sectional study was conducted using a validated self-administered questionnaire amongst
367 adults in Ajman, UAE. Ethical approval obtained from the IRB and informed consent was obtained from
the participants before collecting the data. Data analysis was done using SPSS version 28. Chi-square test and
binomial logistic regression analysis were used for assessing the association and factors.

Results: Approximately half (49.9%) of participants demonstrated adequate knowledge about plastic pollu-
tion, while 50.1% had inadequate knowledge. Attitudes were nearly evenly split, with 50.1% showing a posi-
tive attitude and 49.9% a negative attitude toward plastic consumption. Males were 2.219 times more likely
to have inadequate knowledge compared to females (O.R.=2.219, p = 0.001).

Conclusion: The public was not biased toward high awareness or strongly negative opinions regarding plas-
tic consumption; rather, their knowledge and attitudes were evenly distributed. A negative attitude was de-
scribed as a preference for convenience and a lack of concern for the environmental impact of plastic, whereas
a positive attitude was defined as pro-environmental activity, such as recycling and support for plastic alter-
natives. Local governments can help increase awareness through a variety of programs and campaigns and
through the use of interactive programs and some informational tools like social media may also be effective.
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INTRODUCTION

Plastics were initially commercially produced in the
1950s, and they have since evolved into an essential
aspect of modern life. Every year, millions of tons of
plastics are produced around the world, with Europe
being one of the main users which highlights the im-
portance of having an adequate level of knowledge
about the impact plastic consumption has on the en-
vironment.!

It is reported that America generates the largest
amount of plastic waste of any country in the world
(42.0 Mt).2 A study conducted among European citi-
zens revealed that general awareness of the direct
impact of plastic consumption and contamination on
human health is high in Europe. A similar study con-
ducted in Malaysia found that there was a high level
of knowledge regarding the trend of utilization of
plastic bags and the effect that plastic waste might
have on the environment. However, it also revealed
that there is a lower level of knowledge regarding
the contribution of industries and supermarkets to
plastic pollution and the inadequacy of landfill sites
which further worsens the problems posed by plastic
bags. The studies also revealed that having a higher
level of knowledge of the detrimental impact that
plastics have on the environment was associated
with a more positive attitude towards recycling.3

In the UAE, the plastics recycling market was esti-
mated at 0.84 million tonnes in 2020 and is projected
to grow to 1.44 million tonnes by 2030, at a com-
pound annual growth rate (CAGR) of 5.34%. Despite
this growth, only 5-7% of plastics are currently re-
cycled, while approximately 90% of plastic waste is
sent to landfill, according to the Gulf Petrochemicals
& Chemicals Association.* Recognizing this, the UAE
government implemented a nationwide ban on sin-
gle-use plastic bags in 2024, a landmark policy aimed
at curbing plastic pollution and promoting sustaina-
ble alternatives.> Ajman’s proximity to the Arabian
Gulf heightens the urgency of addressing marine
plastic pollution, as coastal cities are particularly
vulnerable to the accumulation and environmental
hazards of plastic waste. Despite these initiatives,
there is still a lack of knowledge about how people
use plastic and how it affects the environment, par-
ticularly at the community level.

No studies have assessed knowledge and attitudes
toward plastic consumption among Ajman’s general
population, highlighting a critical research gap. Fur-
thermore, no articles were available regarding the
knowledge and awareness regarding the environ-
mental impact of plastic consumption amongst the
general population in the United Arab Emirates.
However, in 2017, a survey was conducted on the
awareness and attitudes of secondary school stu-
dents regarding plastic pollution in Sharjah, United
Arab Emirates. It revealed that 85.5% of the students
think plastic wastes are harmful to the environment.
On the contrary, less than 52.11% had knowledge on
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the multiple aspects of plastic pollution. This indi-
cates a poor environmental background among Shar-
jah students regarding pollution and the harmful ef-
fects of plastic wastes on nature.®

Plastics have become an integral part of everyday
life, resulting in the massive increase in its produc-
tion which has shown no signs of slowing down.
There is an awareness of plastic pollution and that it
takes a significant amount of time for plastics to de-
grade, however, there is a lack of knowledge about
the harmful consequences of plastic degradation and
its impact on the environment.” This stresses the im-
portance of gauging the level of knowledge that the
public has on the effects that plastics have on the en-
vironment.

The aim of this study was to assess the level of
knowledge and attitude towards plastic consumption
and to examine the association between the level of
knowledge, attitude and sociodemographic factors
such as age, gender, nationality, marital status, edu-
cation level, and occupation amongst the general
population in Ajman, United Arab Emirates.

METHODOLOGY

The study was conducted in Thumbay Medicity, be-
tween August 2022 and November 2022. This study
followed a cross-sectional study design amongst the
general public in Ajman, United Arab Emirates. The
study population included those who are residing in
Ajman, United Arab Emirates.

Both genders and people who are above 18 years of
age were included in the study. Those who did not
give informed consent to the study and those who
were unable to comprehend the questionnaire were
excluded.

Sample size calculation: From a thorough literature
review, a 50% prevalence was assumed based on Af-
roz et al. (2017) in Malaysia, as no UAE-specific data
were available. The sample size was calculated using
formula n = Z?pq/L? where p is 0.5, q is 1-p, z is
1.96 for 95% confidence limit and L is 5%. The calcu-
lated sample size was 384.

Study instrument and validation procedure: A
questionnaire was developed which answers the ob-
jectives of the research and it was divided into dif-
ferent sections namely, sociodemographic character-
istics, level of knowledge of plastic consumption and
attitude towards plastic consumption. A pilot study
was conducted among 5 participants. The question-
naire comprised 19 knowledge questions (scored 0-
19) and 18 attitude questions (scored 0-72, Likert
scale). The content validation of this questionnaire
was done by the three experts in the field and the
comments were incorporated.

Ethical issues: This proposed study was sent to the
institutional review board (IRB) of Gulf Medical Uni-
versity for approval which was subsequently ap-
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proved on April 15, 2022, by the Gulf Medical Uni-
versity IRB (Ref: IRB/COM/STD/73) and informed
consent was obtained from the participants before
collecting the data. The confidentiality and anonymi-
ty of the data were maintained as the identities of the
participants were not revealed in the questionnaire.
Access to the data was only for the IRB members, re-
search investigators and statisticians. The data was
not shared or submitted anywhere and this was only
used for research purposes. No drugs or placebos
were used in this research.

Pilot study: A pilot study with 5 participants tested
questionnaire clarity and feasibility, leading to minor
wording adjustments. Following this, the question-
naire was given out as printed forms as well as dis-
tributed as an online form.

Data Collection Method: The questionnaire was dis-
tributed on paper as well as in the form of an online
form. Participants were chosen via convenience
sampling due to resource constraints, potentially in-
troducing selection bias. 240 forms were printed, of
which all 240 were filled and valid. 127 online re-
sponses were received, of which all 127 were valid. A
total of 367 valid responses were thus collected for
data analysis.

Statistical Analysis: The data was entered into excel
sheet and further analysis was done using SPSS ver-
sion 28 and was presented as tables and charts. De-
scriptive statistics was used wherever needed. Chi-
square test and binomial logistic regression were
used to determine the association between level of
knowledge and attitude regarding plastic consump-
tion as well as for the association between the socio-
demographic factors and the level of knowledge and
attitude. P value less than 0.05 was considered as
statistically significant. A knowledge score was ac-
quired by grading the participants out of 19 and the
median score (16 out of 19) was used as the cut-off
point to determine whether the participant had ade-
quate or inadequate knowledge.

Similarly for attitude, an attitude score was acquired
by grading the participants out of 72 and the median
score (46 out of 72) was used as the cut-off point to
differentiate between a positive or negative attitude.

RESULTS

This study was conducted about the level of
knowledge and attitude regarding the environmental
impact of plastic consumption amongst the general
population in Ajman, United Arab Emirates. We ac-
quired a total of 367 responses with a response rate
of 87%. Table 1 shows the sociodemographic charac-
teristics of the participants. It revealed that 255
(69.7%) participants were 30 years old or younger
and 111 (30.3%) participants were greater than 30
years of age. The results also revealed that 205
(55.9%) students took part in the study and 162
(44.1%) participants were not students.
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Table 1: Sociodemographic characteristics of the
participants

Sociodemographic Participants (%)
Age* (n=366)

<= 30 years 255 (69.7)

>30 years 111 (30.3)
Gender* (n=362)

Male 133 (36.7)

Female 229 (63.3)
Nationality* (n=363)

African region 17 (4.7)

South-east Asian region 146 (40.2)

Eastern Mediterranean region 150 (41.3)

European region 13 (3.6)

Western pacific region 23 (6.3)

American region 14 (3.9)
Marital status* (n=365)

Single 238 (65.2)

Married 127 (34.8)
Student (n=367)

No 162 (44.1)

Yes 205 (55.9)
Level of knowledge*(n=361)

High school 234 (64.8)

Undergraduate 90 (24.9)

Post graduate 37 (10.2)
Occupation (n=367)

Employed 151 (41.1)

Unemployed 216 (58.9)

*Missing responses were excluded from respective analyses.

Additionally, 151 (41.1%) of the participants were
employed while 216 (58.9%) of them were unem-
ployed. Moreover, 133 (36.7%) of the respondents
were males, whereas 229 were females (63.3%). Fur-
thermore, results showed that 150 (41.3%) of the
participants were from the Eastern Mediterranean
region, 146 (40.2%) were from the South-east Medi-
terranean region, 23 (6.3%) were from the Western
pacific region, 17 (4.7%) were from the African re-
gion, 14 (3.9%) were from the American region and
lastly 13 (3.6%) were from the European region. Re-
garding marital status, 238 (65.2%) were single and
127 (34.8%) were married. The results for the level
of education amongst the participants showed that
234 (64.8%) had completed high school and 90
(24.9%) had finished their undergraduate degree
and 37 (10.2%) had acquired a postgraduate degree.

Table 2 shows the level of knowledge of the partici-
pants about the environmental impacts of plastic
consumption. Out of 367 participants, 308 (83.9%)
of them believed that there is an increasing trend in
the utilization of plastic bags. Furthermore, 352
(95.5%) believed that plastic consumption negative-
ly affects the environment. 330 (89.9%) understood
that it takes years for the degradation of plastic and
329 (89.6%) believed that microplastics pose a prob-
lem to the environment. Moreover, 349 (95.1%)
agreed that plastics have a harmful impact on marine
ecosystems and 308 (83.9%) disagreed that oceans
are suitable sites for disposing of plastics. 235 (64%)
approved of the deposition of plastics in landfill sites
and incinerators even though 339 (92.4%) agreed
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that burning plastics releases poisonous fumes and groundwater. In addition, 333 (90.7%) believed that
325 (88.6%) believed that plastics buried deep in  plastic production contributes to climate change.
landfills can leach harmful chemicals that spread into

Table 2: Level of knowledge of the participants about the environmental impacts of plastic consump-
tion

Statements for assessment of knowledge Knowledge
Yes (%) No (%)

There is an increasing trend in the utilization of plastic bags. 308(83.9) 59(16.1)

Plastic consumption negatively affects the environment. 352(959) 15(4.1)

Plastics help protect the environment by reducing fuel usage, thus decreasing Greenhouse gas 97 (26.4) 270 (73.6)
emissions.

It takes years for the degradation of plastic. 330(89.9) 37(10.1)
Microplastics result from plastics being broken down into smaller fragments. 312 (85) 55 (15)
Microplastics poses a problem to the environment. 329(89.6) 38(10.4)
Microplastics are used in some cosmetic products. 322 (87.7) 45 (12.3)
Biodegradable plastics are eco-friendly. 293(79.8) 74(20.2)
There are many alternatives to single-use plastic products. 344 (93.7) 23 (6.3)

Biodegradable plastics take significantly less time to fully break down compared to tradition- 307 (83.7) 60 (16.3)
al plastics.

Plastics have a harmful impact on marine ecosystems. 349 (95.1) 18(4.9)
Plastic may be mistaken for food by marine animals. 343 (93.5) 24 (6.5)
Plastic pollution only affects marine life. 86 (23.4) 281 (76.6)
Oceans are suitable sites for disposing plastics. 59 (16.1) 308 (83.9)
Plastics should be disposed of in landfill sites and incinerators. 235 (64) 132 (36)
Plastic buried deep in landfills can leach harmful chemicals that spread into groundwater. 325(88.6) 42(11.4)
Burning plastics releases poisonous fumes. 339(92.4) 28(7.6)
Plastic production contributes to climate change. 333(90.7) 34(9.3)
What happens to a plastic bottle if you bury it in the ground?* (n=365)

a. It biodegrades and disappears. 50 (13.7)

c. It turns into rock.

b. It breaks up into tiny pieces but does not disappear. 315 (86.3)

*Missing responses were excluded from respective analyses.

Table 3: Association between the level of knowledge and sociodemographic factors

Factor Inadequate knowledge (<16)** Adequate knowledge (>16)** P - value
Age* (n=366)
<=30years 120 (47.1) 135 (52.9) 0.062
>30 years 64 (57.7) 47 (42.3)
Gender* (n=362)
Male 84 (63.2) 49 (36.8) 0.001
Female 97 (42.4) 132 (57.6)
Nationality* (n=363)
African region 12 (70.6) 5(29.4) 0.212
South-east Asian region 74 (50.7) 72 (49.3)
Eastern Mediterranean region 73 (48.7) 77 (51.3)
European region 3(23.1) 10 (76.9)
Western pacific region 11 (47.8) 12 (52.2)
American region 8(57.1) 6 (42.9)
Marital status* (n=365)
Single 109 (45.8) 129 (54.2) 0.033
Married 73 (57.5) 54 (42.5)
Student (n=367)
No 88 (42.9) 117 (57.1) 0.002
Yes 96 (59.3) 66 (40.7)
Level of knowledge*(n=361)
High school 110 (47) 124 (53) 0.377
Undergraduate 50 (55.6) 40 (44.4)
Post graduate 19 (51.4) 18 (48.6)
Occupation (n=367)
Employed 87 (57.6) 64 (42.4) 0.017
Unemployed 97 (44.9) 119 (55.1)

**Median score for level of knowledge 16 out of 19.; *Missing responses were excluded from respective analyses.
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Attitude statements Attitude
Neutral Strongly Disagree Agree Strongly
N (%) Disagree N (%) N (%) agree
N (%) N (%)

These days too many items are made from plastics. 33(9) 20(5.4) 7(1.9) 156(42.5) 151(41.1)

The benefits of plastic outweigh its disadvantages. 99(27) 68(18.5) 86(23.4) 77(21) 37(10.1)

Reusing plastic waste helps to reduce its hazard. 64(17.4) 23(6.3) 32(8.7) 156(42.5) 92(25.1)

Recycling of plastic waste helps to reduce its hazard. 49(13.4) 21(5.7) 13(3.5) 172(46.9) 112(30.5)

Plastic alternatives are easily available. 73(19.9) 15(4.1) 58(15.8) 138(37.6) 83(22.6)

I believe plastic products used in the food industry such as 47(12.8) 19(5.2) 20(5.4) 141(38.4) 140(38.1)
cups, straws, containers, etc. can be replaced.

I prefer to buy plastic alternatives if the choice presents itself. 71(19.3) 27(7.4) 34(9.3) 137(37.3) 98(26.7)

Plastics are used a lot due to its cost (cheap), affordability, re- 39(10.6) 18(4.9) 22(6) 154(42) 134(36.5)
cyclability, and usefulness.

Alternative materials (such as paper and glass) are more envi- 43(11.7) 17(4.6) 17(4.6) 144(39.2) 146(39.8)
ronmentally friendly food packaging materials as compared
to plastics.

I avoid single-use plastics, such as drinking straws to reduce ~ 108(29.4) 26(7.1) 44(12) 108(29.4) 81(22)
plastic waste.

I buy more bulk food and fewer packaged product. 118(32.2) 17(4.6) 45(12.3) 123(33.5) 64(17.4)

I choose to reuse and give some of the packaging a new pur- 73(19.9) 19(5.2) 29(7.9) 163(44.4) 83(22.6)
pose.

[ would like to reduce my use of plastics used in long term ap- 37(10.1) 14(3.8) 8(2.2) 187(51) 121(33)
plications.

If all plastic packaging reduces food waste, that justifies its in- 126(34.3) 42(11.4) 97(26.4) 64(17.4) 38(10.4)
creased use.

If all plastic recycles, there is no need to reduce my use of it. 81(22.1) 36(9.8) 86(23.4) 107(29.2) 57(15.5)

[ am aware of the difference between biobased and biode- 85(23.2) 29(7.9) 54(14.7) 144(39.2) 55(15)
gradable plastic.

I think about the negative impact of plastic when I buy a plastic 105(28.6) 16(4.4) 49(13.4) 126(34.3) 71(19.3)
product.

I am willing to spread awareness about plastic pollution to 43(11.7) 15(4.1) 15(4.1) 143(39) 151(41.1)

friends and family members.

Table 3 shows the association between level of
knowledge and the following sociodemographic fac-
tors: age, gender, nationality, marital status, student,
level of education and occupation. Of those factors,
gender, marital status, student, level of education,
and occupation were statistically significant. Each
correct answer was scored 1 point, with a maximum
of 19 points; a score =216 indicated adequate
knowledge. The results revealed that only 84
(63.2%) males had inadequate knowledge whereas
only 97 (42.4%) females had inadequate knowledge.
It was also found that 73 (57.5%) married and 109
(45.8%) single respondents had insufficient
knowledge. Moreover, there were 88 (42.9%) stu-
dents and 96 (59.3%) respondents who were not
students with inadequate knowledge. Lastly, the in-
adequacy in the level of knowledge was found among
87 (57.6%) employed and 97 (44.9%) unemployed
participants.

Table 4 shows the attitude of the participants to-
wards plastic consumption. It revealed that 307
(83.6%) agreed/strongly agreed that these days too
many items are made from plastics. Moreover, 114
(31.1%) respondents agreed/strongly agreed that
the benefits of the plastics outweigh its disad-
vantages, with 154 (41.9%) who disagreed/strongly
disagreed. Furthermore, 284 (77.4%)
agreed/strongly agreed that recycling plastic waste
helps reduce its hazards. The study also revealed
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that 221 participants (60.2%) agreed/strongly
agreed that plastic alternatives are easily available
with 235 (64%) people who preferred to buy plastic
alternatives if the choice presented itself. Additional-
ly, 288 participants agreed/strongly agreed that
plastics are used a lot due to their cost, affordability,
recyclability, and usefulness. Only 22 people disa-
greed/strongly disagreed to reduce their use of plas-
tics in long term applications. The results also re-
vealed that 294 (80.1%) of the respondents were
willing to spread awareness about plastic pollution
to friends and family members.

Table 5 shows the results regarding the association
between attitude and sociodemographic factors. Age,
nationality, student, level of education, and occupa-
tional status were statistically significant among
those factors. In terms of age, 140 (54.9%) partici-
pants who were 30 years old or younger and 43
(38.7%) participants over the age of 30 showed a
negative attitude. Regarding nationality, it was nota-
ble that 12 (70.6%) respondents from the African re-
gion and 58 (39.7%) from the South-east Asian re-
gion showed a negative attitude. Moreover, the re-
sults revealed that there were more students (n=112,
54.6%) who showed a negative attitude as compared
to those who were not students (n=71, 43.8%). The
results also showed that there was a more negative
attitude amongst those who had completed their
high school degree (n=126, 53.8%) as compared to
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those participants who had finished their post-
graduate degree (n=12, 32.4%). Lastly, it was shown
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that 65 (43%) employed and 118 (54.6%) unem-
ployed participants expressed a negative attitude.

Table 5: Association between the attitude and sociodemographic factors

Factors Negative attitude (<46)# Positive attitude(>46)# P - value
Age* (n=366)
<= 30 years 140 (54.9) 115 (45.1) 0.004
>30 years 43 (38.7) 68 (61.3)
Gender* (n=362)
Male 70 (52.6) 63 (47.4) 0.399
Female 110 (48) 119 (52)
Nationality* (n=363)
African region 12 (70.6) 5(29.4) 0.001
South-east Asian region 58 (39.7) 88 (60.3)
Eastern Mediterranean region 89 (59.3) 61 (40.7)
European region 9 (69.2) 4 (30.8)
Western pacific region 7 (30.4) 16 (69.6)
American region 5(35.7) 9 (64.3)
Marital status* (n=365)
Single 124 (52.1) 114 (47.9) 0.189
Married 57 (44.9) 70 (55.1)
Student (n=367)
No 112 (54.6) 93 (45.4) 0.04
Yes 71 (43.8) 91 (56.2)
Level of knowledge*(n=361)
High school 126 (53.8) 108 (46.2) 0.03
Undergraduate 40 (44.4) 50 (55.6)
Post graduate 12 (32.4) 25 (67.6)
Occupation (n=367)
Employed 65 (43) 86 (57) 0.029
Unemployed 118 (54.6) 98 (45.4)
#Median score for attitude was 46 out of 72; *Missing responses were excluded from respective analyses.
Table 6: Association between the level of knowledge and attitude
Knowledge Attitude P - value
Negative attitude Positive attitude
Inadequate Knowledge 105 (57.1) 79 (42.9) 0.006
Adequate knowledge 78 (42.6) 105 (57.4)

Table 7: Adjusted odds ratio for the level of knowledge and sociodemographic variables

Factor Inadequate knowledge (<16) Adequate knowledge (>16) Adjusted OR (95% CI) P -value
Gender
Male (63.2) (36.8) 2.219 (1.419 - 3.468) 0.001
Female (R) (42.4) (57.6) 1
Marital status
Single (45.8) (54.2) 1 0.737
Married (57.5) (42.5) 0.887 (0.439 - 1.789)
Student
Yes (42.9) (57.1) 1 0.082
No (59.3) (40.7) 1.858 (0.924 - 3.737)
Occupation
Employed (57.6) (42.4) 0.766 (0.480 - 1.221) 0.262
Unemployed  (44.9) (55.1) 1

Table 6 shows the association between the level of
knowledge and attitude. Analysis revealed that this
association was statistically significant, and the re-
sults revealed that amongst those with a negative at-
titude, 105 (57.1%) had inadequate knowledge
whereas 78 (42.6%) had adequate knowledge.
Moreover, amongst those with a positive attitude, 79
(42.9%) respondents had inadequate knowledge and
105 (57.4%) were seen to have adequate knowledge.
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Table 7 shows the adjusted odds ratio in which only
the variables that were statistically significant after
simple binary logistic regression analysis were taken
for multiple logistic regression analysis. It revealed
that only gender was statistically significant, with
males 2.219 more likely to have inadequate
knowledge as compared to females. Age, nationality
and level of education were not significantly associ-
ated with knowledge levels (p>0.05).
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DISCUSSION

Our study aimed to assess knowledge and attitudes
related to plastic consumption and identify associat-
ed sociodemographic factors. Conducted on 367 par-
ticipants, our study found that 49.9% demonstrated
adequate knowledge, while 50.1% had insufficient
knowledge. Key findings revealed a significant asso-
ciation between knowledge levels and being female,
single, a student, or unemployed. Women were 2.2
times more likely to have adequate knowledge com-
pared to men. Students also displayed higher
knowledge levels compared to non-students.

Attitude assessment showed a near-equal split, with
50.1% having a positive attitude and 49.9% a nega-
tive one. Younger participants (under 30), individu-
als from the Western Pacific region, non-students,
postgraduates, and employed individuals were more
likely to have a positive attitude. Notably, younger
participants exhibited more favorable attitudes com-
pared to older ones.

A significant relationship was identified between
knowledge and attitude; participants with adequate
knowledge were 57.4% more likely to exhibit a posi-
tive attitude towards reducing plastic consumption.

A further breakdown of the individual components of
our research is discussed below.

A. Sociodemographic: Prior studies have shown
that socio-demographic factors are closely linked to
pro-environmental attitudes and behaviors. While
younger individuals often express greater environ-
mental concern, older generations are more likely to
adopt sustainable practices such as waste reduction.
Additionally, research suggests that women are gen-
erally more inclined than men to engage in environ-
mentally friendly behaviors, such as opting for reus-
able shopping bags.36811 Given these established
trends, our study sought to examine the demograph-
ic composition of participants and how these factors
may influence environmental attitudes and behav-
iors.12

Our research sample reflected some of these demo-
graphic patterns, with women comprising 63.3% of
participants, nearly twice the male population
(36.8%). The majority of responses came from indi-
viduals under the age of 30 (69.7%), with a signifi-
cant proportion of students (55.9%) taking part in
the study. This was largely due to the study being
conducted in Thumbay Medicity, a hub for educa-
tional institutions and teaching hospitals, where stu-
dents were both easily accessible and more eager to
participate. The study also captured a diverse range
of nationalities, with participants from South-East
Asian regions such as Pakistan, India, and Bangla-
desh (40.2%) and the Eastern Mediterranean region
(41.3%) contributing nearly equal responses. Indi-
viduals from Europe, the Western Pacific, the Ameri-
cas, and Africa were also represented, reflecting the
multicultural demographic of the UAE. Additionally,
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a large proportion of respondents were single
(69.7%), unemployed (58.9%), and held a high
school diploma as their highest level of education
(64.8%). This is consistent with the significant stu-
dent representation in our study, as many were in
the process of completing their undergraduate de-
grees. By analyzing this diverse sample, our research
provides valuable insight into how demographic fac-
tors shape environmental awareness and behaviors.

B. Knowledge: The escalating use of plastic bags has
become a significant environmental concern.1314 An-
nually, approximately 500 billion plastic bags are
consumed worldwide, equating to over one million
bags per minute.!5 In the United States alone, over
100 billion plastic bags are used each year, averaging
more than 300 bags per person.l6 This widespread
usage contributes to substantial environmental pol-
lution, as plastic bags are used for an average of 12
minutes but can persist in the environment for over
1,000 years, releasing toxic substances into soil and
water as they degrade.l”

Plastic, extensively utilized for packaging and bags, is
widely regarded as an environmental concern due to
its substantial contribution to pollution and
waste.131418-20 [ts durability and convenience have
fueled its pervasive use, yet these very attributes
render it persistently resilient in the environment,
accumulating in landfills, waterways, and oceans.1321
The ecological repercussions are profound, with ma-
rine life suffering from ingestion and entanglement,
ecosystems facing disruption, and microplastics infil-
trating the food chain.”.81321-23 Additionally, the pro-
duction and disposal of plastic significantly contrib-
ute to greenhouse gas emissions, intensifying the
global climate crisis and underscoring the urgency
for sustainable alternatives and waste management
solutions.

Due to the severe environmental impact of persistent
plastic pollution, many regions have implemented
bans or restrictions on single-use plastic bags, while
others have opted for economic policy instruments
such as fees, levies, or taxes imposed on either the

retail industry or consumers to mitigate the dam-
age.3131624

Denmark became the first country to implement
mandatory levies on plastic bag manufacturers in
1994. This policy has been widely regarded as a ma-
jor success, as it led to a 66% reduction in plastic bag
usage.zs

The harmful environmental impact of plastic use has
been recognized globally, prompting several coun-
tries to take action. In 2006, South Australia imple-
mented a ban on single-use polyethylene plastic bags
with handles that are less than 35 microns thick, ef-
fectively removing them from the retail sector.!!

In North America, cities such as San Francisco
(2007), Oakland (2010), and Mexico City (2010)
have enforced plastic bag bans, while New York and
Toronto introduced tariffs on plastic bags in 2008
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and 2009, respectively.3

In Asia, Taiwan, Japan and China have mandated re-
tailers to charge for plastic bags, leading to signifi-
cant results. China experienced a 49% reduction in
new plastic bag use and increased reuse of old bags,
while Taiwan and Japan observed a decline in overall
household waste.2627 Bangladesh and Bhutan also in-
troduced bans, but their initial success faltered due
to weak enforcement. Nepal’s Pokhara city banned
plastic bags in 2010, and Indian states such as Chan-
digarh, Delhi, and Rajasthan implemented similar
policies between 2008 and 2010. However, these
measures often fell short due to insufficient legal
backing and lack of consumer support.24

The effectiveness of plastic bag bans depends on
strong legislation, public awareness, and consumer
participation, emphasizing the need for well-
structured policies and proactive community en-
gagement to achieve lasting environmental benefits.
This importance is further underscored by the high
level of awareness demonstrated by our study partic-
ipants regarding plastic consumption and its envi-
ronmental impact. A significant 83.9% recognized
the rising use of plastic bags, while 95.9% acknowl-
edged the detrimental effects of plastic on the envi-
ronment. Participants were particularly knowledge-
able about the impact of plastic on marine ecosys-
tems, with 95.1% agreeing that plastic pollution
harms these ecosystems and 93.5% recognizing that
marine animals often mistake plastic for food. More-
over, most participants disagreed with the notion
that oceans are suitable sites for plastic disposal, re-
flecting their understanding of the severe conse-
quences of plastic pollution on marine life, including
entanglement, ingestion, intestinal blockage, stran-
gulation, and other fatal effects.6-813.17,21-2328:30 Thjg
heightened awareness can be attributed to wide-
spread coverage by news media, academic research,
and social media, all of which continually highlight
the devastating impact of plastic on marine ecosys-
tems. Consequently, many individuals view plastic
pollution in marine environments as a pressing issue

that demands immediate attention and ac-
tion.36:17.21,23,29,31-35

However, despite this overall awareness, variations
in environmental knowledge were observed based
on demographic factors such as gender, marital sta-
tus, and regional background. Our study found that
women demonstrated higher knowledge scores than
men, a finding consistent with previous research
suggesting that women are generally more environ-
mentally aware and more likely to adopt pro-
environmental behaviors.368-11 Similarly, single par-
ticipants exhibited higher knowledge levels than
their married counterparts, likely due to the fact that
many were students, a trend also observed in a Ken-
yan study where the most knowledgeable respond-
ents were single and held a high school diploma.z8
Regional differences further highlighted disparities
in environmental awareness, with participants from
African regions scoring lower (70.6% below the
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standard) compared to their European counterparts,
where 76.9% demonstrated satisfactory knowledge.

Lower knowledge among African participants may
reflect limited exposure to environmental education
in their home countries, language barriers, or differ-
ing national priorities concerning plastic waste man-
agement. It may even be due to governmental poli-
cies in their home countries. As stated in the study in
Kenya, the onus of action is on the government to re-
duce single-use plastic wastes through an appropri-
ate incentive framework.28 Such governmental ac-
tions have been implemented in some European
countries leading to an increased public knowledge
about the topic.

It is interesting to note that our study affirms infor-
mation other studies have put forward. Especially
those pertaining to knowledge. The aforementioned
studies conducted in Kenya and Malaysia both high-
light the importance of knowledge with regards to
awareness and behaviour of individuals. ie., individ-
uals with higher knowledge tend to have a positive
awareness about plastic and its environmental con-
sequences.328 Qur study further solidifies this state-
ment by finding a statistically significant (P = 0.006)
relationship between knowledge and attitude similar
to the findings in the Malaysian and Kenyan stud-
ies.328 Moreover, in the study conducted in Malaysia,
it is found that positive attitudes toward activities
that are pro-environmental often translate to pro-
environmental behaviours.3

Unlike the Sharjah study, where only 52.11% of stu-
dents had multifaceted knowledge, Ajman’s general
population showed broader awareness (49.9% ade-
quate). This suggests a relative parity in general en-
vironmental awareness in Ajman compared to other
emirates, although the source and depth of this
knowledge may vary.6 Globally, studies in Western
Europe report significantly higher levels of plastic
knowledge, often exceeding 70%, highlighting poten-
tial gaps in local education efforts.8 It is interesting to
note that individuals with higher levels of education
consistently demonstrate greater knowledge on en-
vironmental issues.3682833 This suggests that en-
hancing general education may also lead to improved
understanding of specific topics, such as plastic use
and recycling. Therefore, efforts to raise overall edu-
cational standards, alongside targeted awareness
campaigns on plastic pollution, could be an effective
strategy to promote more informed and responsible
environmental behavior.

However, it is important to acknowledge that the
sample sizes for both European and African partici-
pants in our study were relatively small, which may
limit the generalizability of these findings. These dis-
parities in environmental knowledge emphasize the
need for targeted educational initiatives that address
demographic and regional gaps, ensuring that
awareness translates into meaningful action across
diverse populations.

Furthermore, participants were also aware of the
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term ‘Microplastics’ and answered affirmatively to
questions regarding them. These questions included
whether degradation of plastic products resulted in
the formation of microplastics (85%), and if they
were used in cosmetic products (87.7%). A high level
of knowledge towards plastic and their products
such as microplastics is integral to stopping plastic
consumption and is correlated with the willingness
of the individual to engage in plastic-avoiding behav-
iour.7912,13,22,23,28,29,31-34 On the topic of plastic dispos-
al, it should be noted that the majority of our popula-
tion were unaware of the best method to dispose of
plastic materials with 64% answering incorrectly.

This study demonstrated that participants possess
substantial awareness of marine litter, plastic pollu-
tion, and its environmental impacts. Respondents
exhibited a high level of general knowledge about
pollution, particularly regarding the environmental
threat posed by plastics. Specific knowledge of plas-
tic pollution was also notable, with many partici-
pants aware of the prolonged degradation process of
plastics and their breakdown into microplastics. Ad-
ditionally, participants recognized the environmental
hazards associated with plastics, including their per-
sistence and fragmentation into microplastics. How-
ever, while awareness of microplastics was high,
knowledge of their size range remained limited, indi-
cating that the full spectrum of microplastic pollution
is not yet fully understood by the public. This high-
lights the need for further educational efforts to en-
hance understanding of the various dimensions of
plastic pollution and its long-term environmental
consequences.

C. Attitude: Attitudes toward plastic consumption
and waste management are shaped by various fac-
tors, including education, environmental awareness,
and public perception. As a psychological construct,
attitude is a latent socio-psychological process that
represents a valanced response toward performing a
behavior, influenced by personal experiences, exter-
nal factors, and social norms and when individuals
encounter specific objects, situations, or
worldviews.228 However, while education and
awareness campaigns can influence attitudes, they
are often insufficient in driving behavioral change.
Studies indicate that although many individuals
claim to be environmentally conscious, only a frac-
tion actively take steps to reduce plastic waste in
their daily lives. Similarly, while most people
acknowledge that plastic pollution is a major envi-
ronmental issue, only a minority consistently refuse
single-use plastics when offered. To bridge this gap,
government intervention is necessary, particularly
through well-structured incentives that encourage
individuals to adopt sustainable practices.28 Without
systemic support, even those with strong environ-
mental attitudes may struggle to implement mean-
ingful behavioral changes, reinforcing the need for
policies that facilitate and reward responsible plastic
consumption.

Research suggests that individuals, particularly
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women, with stronger environmental attitudes and
higher education levels, are more likely to avoid dis-
posable plastic packaging and adopt pro-
environmental initiatives. Studies show that women,
compared to men, make a conscious effort to avoid
plastic packaging.368-1136 However, awareness alone
does not necessarily translate into action. A study
found that although many students believed aware-
ness influences behavior, no significant relationship
existed between knowledge levels and daily plastic
consumption. However, students with higher envi-
ronmental knowledge demonstrated a greater will-
ingness to reuse plastic bags, spread awareness, and
take personal responsibility rather than rely on gov-
ernment action. Moreover, only a small proportion
of respondents actively participated in plastic reduc-
tion programs despite widespread concern over
plastic waste.

This disconnect between awareness and behavior
has been widely recognized in environmental re-
search. While attitudes serve as key indicators of en-
gagement, they do not always translate into behav-
ioral change and are subject to change due to various

factors such as the behaviour of their peers and fami-
ly.3/6-13,17,23,26,29,31-33,35,37-39

A prime example of this attitude-behavior gap is re-
cycling. Although many participants expressed posi-
tive attitudes towards reusing (67%), recycling
(77.4%), and reducing (84%) plastic use, these atti-
tudes often did not translate into consistent actions.
Despite widespread awareness such as in Malaysia,
where survey respondents acknowledged the signifi-
cance of recycling many individuals fail to engage in
consistent recycling practices.? This is often due to
an inability to connect the benefits of recycling with
its environmental consequences. Similarly, our study
found that while participants expressed positive atti-
tudes towards reusing, recycling, and reducing plas-
tic use, many still disposed of plastic items in regular
trash bins rather than utilizing recycling facili-
ties.1022 This suggests that while attitudes toward
plastic consumption have likely evolved over time,
behavioral change remains a challenge.

Participants’ attitudes towards plastic consumption
closely mirrored their knowledge levels, with 49.9%
exhibiting negative attitudes and 50.1% positive atti-
tudes, based on a median cut-off score of 46 out of
72. The absence of a more dominant positive attitude
could be attributed to limited knowledge and insuffi-
cient awareness of the environmental hazards asso-
ciated with plastic use. Age and employment status
also influence pro-environmental behavior. Our
study found that individuals over 30 demonstrated
more favorable attitudes toward sustainable practic-
es, actively reducing plastic waste compared to those
under 30 which is similar to findings in other stud-
ies.3738 This may be due to their direct experiences
with environmental decline and greater financial re-
sources to support sustainable choices.3138 Mean-
while, younger participants, primarily students un-
der 30 and often unemployed, displayed less com-
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mitment to reducing plastic consumption. Employed
individuals exhibited stronger support for minimiz-
ing plastic use, aligning with research showing that
older, educated, and higher-income groups are more
inclined toward eco-friendly initiatives, such as no-
plastic-bag campaigns.?!

However, even among employed individuals, only a
fraction consistently use reusable alternatives, sug-
gesting that financial stability alone does not ensure
sustainable behavior.

Another key issue is public understanding of plastic
alternatives. Participants were evenly split in their
awareness of the difference between biobased and
biodegradable plastics. Those with negative attitudes
toward these alternatives lacked knowledge of the
terms, reflecting poor understanding of the subject. A
similar trend was observed in an Australian study,
which found that while the public generally per-
ceived bioplastics and biodegradable plastics favora-
bly, only a portion could correctly distinguish be-
tween the two.28 However, ]. Soares et al. (2021)7
noted that within specific knowledge on plastic pol-
lution, understanding alternatives to conventional
plastics, such as biodegradable plastics, was nega-
tively related to pro-environmental behaviors 3. This
suggests that simply promoting bioplastics as a solu-
tion is not enough; raising awareness, ensuring cost-
effective  availability, and reinforcing pro-
environmental behavior are vital steps toward a
greener future. Furthermore, many respondents
stated they would switch to biodegradable plastics if
they were the same price as conventional plastic,
while only a small percentage were willing to pay a
premium for eco-friendly alternatives.

Despite the persistence of the attitude-behavior gap,
there is clear evidence that increased knowledge can
foster pro-environmental attitudes. Our study found
that participants were highly aware of the environ-
mental impact of plastic, particularly when purchas-
ing plastic products, and that a majority were willing
to spread awareness among friends and family. Addi-
tionally, many respondents expressed willingness to
pay more for plastic alternatives if they were easily
accessible, while others believed stricter policies on
plastic use should be enforced. However, only a small
proportion actively participated in environmental
advocacy groups or initiatives. This willingness to
engage in environmental advocacy suggests that cul-
tivating a pro-environmental culture in the commu-
nity is possible with the right interventions. Fur-
thermore, our research concluded that the relation-
ship between knowledge and attitude was
statistically significant, reinforcing the need to en-
hance public education on plastic pollution and sus-
tainable practices. Increasing overall knowledge
within the population is not just an academic en-
deavor but a necessary step toward fostering lasting,
meaningful change in environmental behavior.

It is worth noting that the Ajman Municipality and
Planning Department (AMPD) has introduced meth-
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ods for recycling of waste. However, a lack of aware-
ness of these facilities still exists as highlighted by
our study.

Introducing incentivized recycling programs, such as
deposit-return schemes for plastic bottles and con-
tainers, can motivate residents by offering financial
rewards. A similar project was implemented as ex-
plained in the study in Malaysia.3 Mobile apps or
smart recycling bins that track usage and offer dis-
counts or vouchers may further encourage con-
sistent participation. Community engagement is cru-
cial, and organizing neighborhood clean-up drives,
recycling competitions, and awareness events can
foster collective responsibility. Public-private part-
nerships could fund and support these initiatives
while promoting sustainability in local businesses.
Moreover, integrating environmental education into
school curricula can instill long-term habits in
younger generations. Enhancing access to recycling
infrastructure, such as placing clearly labeled bins in
public spaces and residential areas, is equally im-
portant. Ajman could also adopt a plastic bag levy,
similar to Denmark’s successful 1994 policy, which
led to a significant reduction in single-use plastic
consumption.2’ Educational campaigns, school cur-
ricula reforms, and improved access to recycling in-
frastructure are also recommended.

Lastly, sustained government-led media campaigns
in multiple languages can raise awareness about re-
cycling options and reinforce the importance of envi-
ronmentally responsible behavior.

LIMITATIONS

The results of this research cannot be generalised as
the sample size was obtained from the general popu-
lation in Thumbay Medicity, Ajman, which doesn’t re-
flect the United Arab Emirates' entire population.
Moreover, the study population is prone to sampling
bias as it was chosen by convenience sampling. Addi-
tionally, the use of self-reported questionnaires may
be subject to bias due to social desirability, with par-
ticipants potentially overstating their knowledge or
environmentally friendly behaviors. Due to social de-
sirability bias, self-reported data may therefore
overestimate actual knowledge levels, potentially in-
flating positive responses.

Furthermore, the questionnaire design may have
presented additional limitations. The complexity of
some questions or the phrasing used might not have
been easily understood by all participants, potential-
ly affecting response accuracy. Moreover, the ques-
tionnaire may not have fully captured the cultural
nuances in plastic use perceptions among Ajman’s
diverse population.

The study also relied solely on quantitative data,
which limits the ability to explore the underlying
reasons for the observed knowledge gaps and nega-
tive attitudes. Qualitative methods, such as inter-
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views or focus groups, could provide richer insights
into the behavioral and social drivers of plastic con-
sumption.

Finally, as the primary objective was to assess
knowledge and attitudes, actual behaviors were not
evaluated. This limits the ability to determine
whether increased awareness translates into tangi-
ble behavioral changes. As such, the findings may not
fully reflect how participants apply their knowledge
or attitudes in real-life situations.

CONCLUSION

The study revealed that knowledge regarding plastic
consumption was nearly evenly distributed among
participants, with 49.9% demonstrating adequate
knowledge and 50.1% displaying insufficient
knowledge. Similarly, attitudes towards plastic con-
sumption were also assessed, and the responses
were divided, with 50.1 % exhibiting a positive atti-
tude and 49.9% holding a negative stance. The re-
sults demonstrated that knowledge and attitudes are
evenly distributed, indicating a need for enhanced
public education. These findings underscore the ne-
cessity of targeted educational initiatives to enhance
awareness and encourage sustainable plastic con-
sumption behaviors across diverse demographic
groups.

A statistically significant association was observed
between knowledge levels and demographic factors
such as gender, marital status, student status, and
employment status. Specifically, higher knowledge
levels regarding plastic consumption were found
among female participants, those who were single,
students, and individuals who were unemployed.
Multiple logistic regression analysis revealed that
only gender was statistically significant, with males
being 2.219 times more likely to have inadequate
knowledge as compared to females. These findings
highlight the need for gender-targeted environmen-
tal education to address knowledge gaps and foster
sustainable behaviors in Ajman.

Recommendations

To address the identified knowledge gaps and pro-
mote sustainable plastic consumption, it is recom-
mended to establish structured environmental edu-
cation initiatives within the community, with a par-
ticular emphasis on middle-aged adults and the male
population, who were found to have lower levels of
awareness. For example, conducting workshops in
male-dominated workplaces can help improve envi-
ronmental knowledge among men.

Public awareness should also be increased through
interactive and accessible platforms. For example,
developing mobile applications or launching social
media campaigns, such as adapting Dubai’s #Plas-
ticFreeUAE for Ajman, can effectively engage young
adults in Ajman and promote positive attitudes to-
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wards reducing plastic use.

In addition to general awareness efforts, a 6-month
environmental education campaign in Ajman schools
is proposed, with effectiveness evaluated through
pre- and post-intervention surveys to test knowledge
improvement. This approach would provide measur-
able outcomes and inform the development of
broader, evidence-based strategies.

Local governments should implement and promote
effective ways to dispose of plastic waste and pro-
mote recycling. This could include community recy-
cling initiatives, educational campaigns on proper
plastic disposal, and the introduction of stricter regu-
lations, including fines for landfilling and incinera-
tion.

Recommendations for Future Research

This research relied solely on quantitative data,
which limited the understanding of underlying rea-
sons behind the observed knowledge gaps and nega-
tive attitudes. Future research should incorporate
qualitative methods such as semi-structured inter-
views or focus group discussions. These approaches
can provide greater insights into cultural percep-
tions, and barriers that could influence public atti-
tudes, thereby adding to the quantitative findings.

While this study effectively measures knowledge and
attitudes, it does not assess actual behaviors related
to the topic, such as the frequency or patterns of
plastic use. Future studies should include behavioral
outcome measures in order to establish clear links
between attitudes and real-world actions. Adding
survery items on behavior will allow researchers to
better understand how knowledge and attitudes can
translate into practice.

Acknowledgement: We thank all the participants
who had given consent for collecting information
needed for our research.

Individual Authors’ Contributions: HMA, KM, JQB,
JAM were involved in the conceptualization of the
study, data collection, data analysis and writing. AS
supervised the research and corrected final version;
All authors have reviewed and approved the final
manuscript.

Availability of Data: The data are available and will
be accessed upon request.

No use of generative Al tools: This article was pre-
pared without the use of generative Al tools for con-
tent creation, analysis, or data generation. All find-
ings and interpretations are based solely on the au-
thors' independent work and expertise.

REFERENCES

1. European Environment Agency. Cross-cutting story 1: Path-
ways towards zero pollution from plastics. Copenhagen: EEA;

Page 856



10.

11.

12.

13

14.

15.

National Journal of Community Medicine | Volume 16 | Issue 09 | September 2025

2022. Available from: https://www.eea.europa.eu/en/ analy-
sis/publications/zero-pollution/cross-cutting-stories/cross-
cutting-story-1-pathways-towards-zero-pollution-from-
plastics [Accessed on Aug 17, 2025]

Law KL, Starr N, Siegler TR, Jambeck JR, Mallos NJ, Leonard
GH. The United States' contribution of plastic waste to land
and ocean. Sci Adv. 2020 Oct;6(44):eabd0288. DOLI:
https://doi.org/10.1126/sciadv.abd0288 PMid:33127684
PMCid:PMC7608798

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. 2017 Nov;24(3):2304-15. DOI: https://doi.org/10.1007/
s11356-016-7942-0 PMid:27812970

Bureau of International Recycling (BIR). Middle East - Plastics.
Brussels: Bureau of International Recycling; 2023. Available
from: https://www.bir.org/en/members-area/world-mirrors
/plastics/1000022656-middle-east-7

Gulf News. Ditch the plastic: Dubai to ban all single-use bags
by June 2024 [Internet]. Dubai: Gulf News; 2024 Apr. Available
from: https://gulfnews.com/living-in-uae/ask-us/ditch-the-
plastic-dubai-to-ban-all-single-use-bags-by-june-2024-
1.1712149644988

Hammami MBA, Mohammed EQ, Hashem AM, Al-Khafaji MA,
Algahtani F, Alzaabi S, et al. Survey on awareness and attitudes
of secondary school students regarding plastic pollution: im-
plications for environmental education and public health in
Sharjah city, UAE. Environ Sci Pollut Res Int. 2017 Jul; 24(25):
20626-33. DOI: https://doi.org/10.1007/s11356-017-9625-x
PMid:28712081

Soares ], Miguel I, Venancio C, Lopes I, Oliveira M. Public views
on plastic pollution: Knowledge, perceived impacts, and pro-
environmental behaviours. ] Hazard Mater. 2021;412:125227.
DOI: https://doi.org/10.1016/j.jhazmat.2021.125227

Barbir ], Leal Filho W, Salvia AL, Fendt MTC, Babaganov R, Al-
bertini MC, Bonoli A, Lackner M, Miiller de Quevedo D. As-
sessing the Levels of Awareness among European Citizens
about the Direct and Indirect Impacts of Plastics on Human
Health. Int ] Environ Res Public Health. 2021 Mar;18(6):3116.
DOLI: https://doi.org/10.3390/ijerph18063116

Adam I, Walker TR, Clayton A, Bezerra JC. Attitudinal and be-
havioural segments on single-use plastics in Ghana: implica-
tions for reducing marine plastic pollution. Environ Chall.
2021 Aug; 4:100185. DOI: https://doi.org/10.1016/j.envc.
2021.100185

Winton D], Anderson LG, Rocliffe S, Loiselle S. Macroplastic
pollution in freshwater environments: Focusing public and
policy action. Sci Total Environ. 2020 Feb;704:135242. DOI:
https://doi.org/10.1016/j.scitotenv.2019.135242

Sharp A, Hgj S, Wheeler M. Proscription and its impact on anti-
consumption behaviour and attitudes: the case of plastic bags.
Journal of Consumer Behaviour 2010;9(6):470-484. DOI:
https://doi.org/10.1002/cb.335

Borg K, Curtis ], Lindsay J. Social norms and plastic avoidance:
Testing the theory of normative social behaviour on an envi-
ronmental behaviour. ] consum behav. 2020 Jun;19(6):594-
607. DOI: https://doi.org/10.1002/cb.1842

. Heidbreder LM, Bablok I, Drews S, Menzel C. Tackling the plas-

tic problem: A review on perceptions, behaviors, and interven-
tions. Sci Total Environ. 2019 Jun;668:1077-1093. DOI:
https://doi.org/10.1016/j.scitotenv.2019.02.437

Heidbreder LM, Steinhorst J, Schmitt M. Plastic-free July: An
experimental study of limiting and promoting factors in reduc-
ing single-use plastic consumption. Sustainability. 2020
Jun;12(11):4698. DOI: https://doi.org/10.3390/su12114698

Jambeck JR, Geyer R, Wilcox C, et al. Plastic waste inputs from
land into the ocean. Science. 2015 Feb;347(6223):768-771.
DOI: https://doi.org/10.1126/science.1260352

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

Musthafa HA et al.

Xanthos D, Walker TR. International policies to reduce plastic
marine pollution from single-use plastics (plastic bags and mi-
crobeads): A review. Mar Pollut Bull. 2017 May;118(1-2):17-
26. DOI: https://doi.org/10.1016/j.marpolbul.2017.02.048

Henderson L, Green C. Making sense of microplastics? Public
understandings of plastic pollution. Mar Pollut Bull. 2020
Mar;152:110908. DOI: https://doi.org/10.1016/j.marpolbul.
2020.110908 PMid:32479284

Li B, Liu ], Yu B, Zheng X. The Environmental Impact of Plastic
Grocery Bags and Their Alternatives. IOP Conference Series:
Earth and Environmental Science. 2022 Apr 1;1011(1):
012050. DOI: https://doi.org/10.1088/1755-1315/1011/1/
012050

Pahl S, Wyles K], Thompson RC. Channelling passion for the
ocean towards plastic pollution. Nat Hum Behav. 2017
Sep;1(10):697-699. DOI: https://doi.org/10.1038/s41562-
017-0204-4 PMid:31024098

Gall SC, Thompson RC. The impact of debris on marine life.
Mar Pollut Bull. 2015 Mar;92(1-2):170-179. DOI: https://
doi.org/10.1016/j.marpolbul.2014.12.041 PMid:25680883

Sigler M. The effects of plastic pollution on aquatic wildlife:
Current situations and future solutions. Water Air Soil Pollut.
2014 Oct;225:2184 . DOI: https://doi.org/10.1007/s11270-
014-2184-6

Borrelle SB, Ringma ], Law KL, et al. Predicted growth in plas-
tic waste exceeds efforts to mitigate plastic pollution. Science.
2020 Sep;369(6510):1515-1518. DOI: https://doi.org/10.
1126/science.aba3656 PMid:32943526

Garcia-Vazquez E, Garcia-Ael C. The invisible enemy. Public
knowledge of microplastics is needed to face the current mi-
croplastics crisis. Sustain Prod Consum. 2021 Oct;28:1076-
1089. DOI: https://doi.org/10.1016/j.spc.2021.07.032

Gupta K, Somanathan E. Policy lessons from implementing the
plastic bag ban in India. Kathmandu: SANDEE; 2011. Working
Paper No. 65-11. Available from: http://www.sandeeonline.
org/uploads/documents/publication/954_PUB_WP_65_Kanup
riya_Gupta.pdf. Accessed July 1st, 2025.

Akullian A, Karp C, Austin KG, Durbin D. Plastic bag externali-
ties and policy in Rhode Island. Unpublished manuscript;
2006. Available from: http://seattlebagtax.org/ refer-
encedpdfs/en-akullianetal.pdf. Accessed July 1st, 2025.

Li Y, Wang B. Go green and recycle: analyzing the usage of
plastic bags for shopping in China. Int ] Environ Res Public
Health. 2021 Nov;18(23):12537. DOI: https://doi.org/10.3390
/ijerph182312537 PMid:34886262 PMCid:PMC8656709

Kuo YL, Perrings C. Wasting Time? Recycling Incentives in Ur-
ban Taiwan and Japan. Environ Resource Econ 2010;47:423-
437.DOI: https://doi.org/10.1007/s10640-010-9386-1

Oguge N, Oremo F, Adhiambo S. Investigating the knowledge
and attitudes towards plastic pollution among the youth in
Nairobi, Kenya. Soc Sci (Basel). 2021 Aug;10(11):408. DOI:
https://doi.org/10.3390/socsci10110408

Van Rensburg M, Nkomo S, Dube T. The 'plastic waste era’; so-
cial perceptions towards single-use plastic consumption and
impacts on the marine environment in Durban, South Africa.
Appl Geogr. 2020 Jan;114:102132. DOI: https://doi.org/10.
1016/j.apgeog.2019.102132

Eriksen M, Mason S, Wilson S, Box C, Zellers A, Edwards W,
Amato S. Microplastic pollution in the surface waters of the
Laurentian Great Lakes. Marine Pollution Bulletin. 2013;77(1-
2):177-182. DOI:
https://doi.org/10.1016/j.marpolbul.2013.10.007
PMid:24449922

Dilkes-Hoffman L, Ashworth P, Laycock B, Pratt S, Lant P. Pub-
lic attitudes towards bioplastics - knowledge, perception and
end-of-life management. Resour Conserv Recycl. 2019
Dec;151:104479. DOI: https://doi.org/10.1016/j.resconrec.
2019.104479

Page 857



32.

33.

34.

35.

National Journal of Community Medicine | Volume 16 | Issue 09 | September 2025

Dilkes-Hoffman LS, Pratt S, Laycock B, Ashworth P, Lant PA.
Public attitudes towards plastics. Resour Conserv Recycl. 2019
Aug; 147:227-35. DOI: https://doi.org/10.1016/j.resconrec.
2019.05.005

Leal Filho W, Salvia AL, Bonoli A, Saari U, Voronova V, Kloga M,
et al. An assessment of attitudes towards plastics and bioplas-
tics in Europe. Sci Total Environ. 2021 Feb;755:142732. DOI:
https://doi.org/10.1016/j.scitotenv.2020.142732
PMid:33092843

Geyer R, Jambeck JR, Law KL. Production, use, and fate of all
plastics ever made. Sci Adv. 2017 Jul;3(7):e1700782. DOLI:
https://doi.org/10.1126/sciadv.1700782 PMid:28776036

Madigele PK, Mogomotsi GE], Kolobe M. Consumer willingness
to pay for plastic bags levy and willingness to accept eco-
friendly alternatives in Botswana. Chinese Journal of Popula-
tion Resources and Environment. 2017;15(3):255-261. DOL:
https://doi.org/10.1080/10042857.2017.1369243

36.

37.

38.

39.

Musthafa HA et al.

Fischbach E, Sparks B, Lappeman ], Mulcahy R. Consumer con-
cern and willingness to pay for plastic alternatives in food ser-
vice. Sustainability. 2022 May;14(10):5992. DOI: https://doi.
org/10.3390/su14105992

Otto S, Evans GW, Moon M], Kaiser FG. The development of
children's environmental attitude and behavior. Glob Environ
Change. 2019 Sep;58:101947. DOI: https://doi.org/10.
1016/j.gloenvcha.2019.101947

Otto S, Kaiser FG. Ecological behavior across the lifespan: why
environmentalism increases as people grow older. ] Environ
Psychol. 2014 Dec;40:331-338. DOI: https://doi.org/10.1016/
j.jenvp.2014.08.004

Doyle C. Investigating the attitude-behavior gap in adolescent
plastic consumption. The Young Researcher. 2023;7(1):64-79.
Available from: http://www.theyoungresearcher.com/ pa-
pers/doyle.pdf. Accessed July 1st, 2025.

Page 858



