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ABSTRACT

Tobacco product waste (TPW), particularly cigarette butts, poses a serious environmental threat as their persistence
and toxicity are harmful towards human health, wildlife and the ecosystem. Nonetheless, trillions of TPW are dis-
carded worldwide, as many are unaware of the detrimental effects they bring to the environment. This systematic
review discovers the knowledge, attitudes, beliefs and perceptions of various populations concerning TPW and
its environmental impacts. A structured search was conducted across multiple databases, including Scopus, Web
of Science and PubMed, by using relevant keywords and adhering to the Preferred Reporting Items for Systematic
Reviews and Meta-analysis (PRISMA) guidelines. Out of the 96 articles initially retrieved, seven met the inclusion
criteria for the final review. Findings indicate that TPW awareness is inconsistent among population groups, espe-
cially between those working in the tobacco field and the general public, as well as between different demographic
groups. Moreover, attitudes, beliefs, and perceptions significantly influence littering behaviours and environmental
responsibility. This review gives important key points into the outlook of diverse individuals about TPW, allowing
for a better understanding of the psychological drivers of one’s littering behaviour. Future studies should expand to
broader geographic regions and examine long-term shifts in public perspectives. Understanding these perspectives
will contribute towards improving public awareness, encouraging positive environmental behaviours, and deploying
effective initiatives to reduce the environmental impact of TPW immensely.
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INTRODUCTION

Tobacco use continues to be one of the most pressing
public health concerns, responsible for more than eight
million deaths annually worldwide [1, 2]. Beyond its
well-documented health burden, tobacco consumption
generates a vast amount of tobacco product waste
(TPW). TPW refers to all discarded materials from the
production and consumption of tobacco products,
including cigarette butts, e-cigarette components,
packaging materials and other tobacco-related litter [3,
4].

Among them, cigarette butts are the most prevalent and
harmful, as they persistin the environment for many years
and continuously release toxic substances, including
nicotine, heavy metals, nitrosamines, polycyclicaromatic
hydrocarbons (PAHs), and BTEX compounds (benzene,
toluene, ethylbenzene, and xylene) [5-7]. Moreover, the
filters of cigarettes are predominantly made of cellulose
acetate, a non-biodegradable plastic, which contributes
significantly to environmental pollution [7-9].

Improper disposal of TPW poses a serious threat to both
ecosystems and human health [5-7, 10] as the associated
pollutants released from discarded cigarette butts can
leach into surrounding soils and water bodies [7, 11]. In
aquatic environments, these toxins are readily absorbed
by aquatic organisms, disrupting essential biological
functions, such as growth, reproduction and feeding
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behaviours [12, 13]. Additionally, these chemicals
may contaminate drinking water and bioaccumulate in
food chains, ultimately endangering top trophic-level
predators, especially humans [12, 14, 15].

Although decades of research have focused on the
adverse health effects of tobacco consumption [16-18],
the environmental impacts of TPW have only recently
begun to receive attention [3, 7]. Addressing these
impacts requires not only technical solutions but also
an understanding of human behaviours that contribute
to waste generation and improper disposal [19-21].
Accordingly, this review aims to highlight the existing
literature regarding the perspectives (knowledge,
attitudes, beliefs, and perceptions) surrounding TPW and
its environmental effects among diverse populations.

METHODOLOGY

A comprehensive search was conducted across several
databases (Scopus, Web of Science and PubMed) that
targeted studies published between 2012 and 2023.
The following terms: ‘tobacco product waste’, ‘cigarette
butts’, ‘cigarette filters’, ‘knowledge’, ‘attitude’,
‘perception’, ‘belief’, ‘environmental effects’, and
‘environmental impacts’ were included in the advanced
search section to retrieve articles that focused on either
the knowledge, attitudes, beliefs and/or perceptions of
multiple stakeholders on TPW and its impact on the
environment. (see Appendix 1 for the full search strategy).
The retrieval process of the articles was documented by
referring to the Preferred Reporting Items for Systematic
Reviews and Meta-analysis (PRISMA) guidelines (Fig. 1).
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B New studies included in review

Initially, 95 articles were obtained across all three
databases. After the removal of duplicates, 93 records
were screened by title and abstract, using the following
exclusion criteria: i) The article was not in English; ii)
The article was not a research paper; iii) The article
was not about TPW. This resulted in the exclusion of a
total of 78 records. The remaining 14 full-text records
were assessed for eligibility, and eight articles were
subsequently excluded for the following reasons: i)
The article focused solely on health-related effects of
smoking; ii) The article did not address cigarette butts or
cigarette filters; iii) The article lacked any perspectives
on TPW. Also, one additional article was retrieved
through citation searching. As a result, seven full articles
were included in the final review.

RESULTS

From the 96 articles identified, a total of seven full
articles were included in this systematic review. Table
I summarises the findings of seven articles included in
the review. Most of the studies involved were conducted
in Western countries, including one in New Zealand
[23], three in the United States [25, 26, 28], and one in
Germany [29]. The remaining two studies represented
several World Health Organisation (WHO) regions
(Americas, Africa, Eastern Mediterranean, Europe,
South-East Asia, Western Pacific) [24, 27]. Each study
utilised online survey tools (Qualtrics, Research Now,
Survey Monkey) [23-28] or computer-assisted face-
to-face household surveys [29] to recruit the target
population and carry out the surveys. The participants
involved in these studies represent various population
groups, including the general public (smokers &

Identification of new studies via other methods

Records identfied from:
Websies (n = 0)
Organisations (n = 0)
Ciation searching (n=1)

Reports sought for retrieval Reports nol retrieved

n=1) " (n=0)
Reporls assessed for digibiity Reports excluded:
nmi) (nw=0)

? n=17

Fig. 1: PRISMA flow diagram depicting the selection of studies for the systematic review [22]
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Table I: Summary of findings from the seven studies included in the review

Population
Type &
Size

No Author

Survey Instru-
ment

Findings

1. Hoek et al. N'=396

(2020) [23]

smokers
and 414
non-smok-
ers in New
Zealand

Online survey
tool (Qualtrics)

Knowledge

NA

Attitude

NA

Belief

NA

Perception

90% = viewed plastic bags, bottles, fast
food packaging, cigaratte butts (CB) and
packs and broken glass as litter

80% = plastic to be a major threat to the
environment (only 36% viewed CB the
same way)

TPW

Non-smokers (75%) > Smokers (60%)
agreed CB toxic to environment
Smokers (20%) > Non-smokers(13%);
agreed CB is biodegradable

ibility for

515

Most respondent agreed smokers mainly
responsible for creating TPW (Non-smokers
(88%) > Smokers (71%))

Non-smokers (55%) > Smokers (40%)
agreed the tobacco companies responsible
for creating TPW

Smokers (30%) > Non-smokers (18%) held
city councils responsible

When knowledge of CB decomposition
rate increased, the proportion holding
tobacco companies responsible for TPW
increased.

Proportions holding smokers responsible
did not change

Change after period for CB to decompose
was informed:

Tobacco companies: Smokers (41% to
59%), Non-smokers (57% to 76%)

Government: Non-smokers (35% to 47%),
City council: Non-smokers (26% to 40%)

Effectiveness of interventions to address
TPW

Non-smokers > Smokers (supported: fines
(75% vs 68%); smoking ban in public places
(73% vs 56%); sale ban of cigarette filter
(57% vs 37%); butt refund (54% vs 37%)

Smokers (55%) > Non-smokers (38%) sup-
ported educational interventions (package
information)

Smokers = Non-smokers: supported laws
mandating biodegradable filters (81%)
Increasing age, decreasing perceived effec-
tiveness of measures

Higher education > lower education:
product changes or greater industry
accountability

2. Sti-
gler-Grana-
dos et al.
(2019) [24]

N =65
Framework
Convention
Alliance
(FCA) mem-
bers from

5 WHO
regions

(Americas,
Europe,
Southeast
Asia, West-
ern Pacific,
Africa)

Online survey
tool (Qualtrics)

Knowledge

100% = identified CB
as TPW

63% = well-informed
on TPW

58% = familiar with
EPR & PS

Most common litter:

82% = correct response
(TPW)

Composition & char-
acteristics of cigarette
filters:

88% = knew filters are
non-biodegradable

98% = knew filters
don’t make cigarettes
less harmful

60% = identified filters
as plastic

71% = agreed cigarette
filters make it easier to
smoke

Harmfulness of TPW:

94% - 98% = correctly
identified TPW is harm-
ful to human health,
natural environment,
drinking water supplies,
animal and aquatic
organisms.

Attitude

Prevention, reduc-
tion and mitigation
(PRM) strategies:

99% agreed =
Extended producer
responsibility (EPR)
& product steward-
ship (PS) should be
applied to manage
TPW

47% = agreed their
organisation did
not engage with
activities for PRM
of TPW.

34% = respondents
ever participated in
TPW cleanup.
Those worked > 10
years in tobacco
control were more
involved in these
efforts (43%).

Belief

NA

Perception
PRM strategies:

L4 100% agreed = adding a litter fee
to fund TPW programs will reduce
tobacco use & environmental
impacts of TPW

o 98% agreed = prevention, reduc-
tion, and mitigation of TPW could
be an important part of internation-
al tobacco control programs

L4 95% agreed = banning smoking in
outdoor venues could reduce TPW

L4 71% disagreed = waste
receptacles and pocket ashtrays
are the most important strategy to
manage TPW

L4 16% = reported effective preven-
tion or clean-up efforts in their
countries.

Organizational responsibility for TPW
(Weighted ranking):

1st: National Government (10.4)

2nd: Tobacco Industry (9.2)

3rd: State Government (8.4)

4rd: Local Government (8.1)

5th: Smokers (7.7)
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Table I: CONTINUE

3.

Rath et al.
(2012) [25]

N = (2,000):

1,000
Smokers
1,000 &
Non-smok-
ers (>18
and older)
in the USA

Online survey
tool (Research
Now)

Knowledge

Most common litter

o 71% = identified
cigarette filters as
the most collect-
ed item during
beach clean-ups

Attitude

NA

Belief

Characteristics
of CB:

® 76% = agreed
CB are toxic

® 849 =
harmful to
dispose in
trash cans

® 929 =
identified CB
as litter

® 82% =dis-
agreed/don’t
know CB are
biodegradable

® >90% =
disagreed/
don’t know CB
are harmless
when eaten
by humans &
wildlife life

Those believing CB
are not litter:

® >3.5times
more likely to
litter CB on
the ground/out
car window (at
least once)

® 4 times more
likely to litter
cigarette butts
on the ground/
drain (past
month)

Perception

NA

4.

Webler &
Jakubowski
(2022) [26]

N'=7532
col-
lege-aged
cigarette
smokers in
the USA

Online survey
tool (Qualtrics)

Knowledge

NA

Attitude

Cigarette butt litter:

® “Seeing CB
on the ground
bothers me” =
71% agreed;
(Men > Women;
White > Black;
Hispanic >
Non-Hispanic;
Smoked less >
Smoked more;
Carry pocket
ashtray > Don’t
carry pocket
ashtray)

®  “Nothing
wrong with
throwing CB on
the ground” =
51% disagreed;
(Women >
Men; White >
Black; Hispanic
> Non-His-
panic; Smoked
less > Smoked
more)

®  Strongest
influence on lit-
tering behaviour
= attitude of
seeing CB on
the ground as
bothersome

Belief

Cigarette butt

littering:

® “Cigarette butts
are litter” =
79% agreed;
(Men (slightly
more) >
Women; White
> Black/African
Americans;
Smoked less >
Smoked more)

® “Cigarette
butts are
biodegradable”
= Correctly
believe (CB are
not biodegrad-
able): (Women
(40%) > Men
(30%); Whites
(36%) > Blacks
(32%])

® “CB are harm-
ful” = Agreed:
(Women (74%)
> Men (69%);
Hispanic
(74%) >
Non-Hispanic
(71%); Native
Hawaiian &
Pacific Islander
(80%) > Black
(69%); Smoked
less > Smoked
more)

® Second-stron-
gest driver of
littering behav-
ior = belief that
CB are litter

Perception

NA
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Table I: CONTINUE

5. Javadian et N'=97 FCA Online survey Knowledge Attitude Belief Perception
al. (2015) members tool (Survey C -
ition &
[27] from 6 Monkey) Most collected items Responsibility for Cﬁ:;&ilr:;?cs of NA
WHO in beach/roadway TPW cleanup: TPW:
regions cleanups: ° 77% = tobac- :
(Africa, ° 44% = identi- co industry ° 99% = be-
America, fied CB as the ° 72% = !leved TEW
Southeast most collected smokers IS an envi-
Asia, item o 77% = ronmental
Europe, ° European & believed that harm
Eastern Western Pacific TPWis a ° 73% =
Mediter- participants = problem that knew that
ranean, Highest propor- needs to be cigarette
Western tion citing TPW addressed by filters are
Pacific) as the most the FCA non-biode-
collected items gradable
(68%, 63%) PRM Strategies: ° N
®  62%-=had ®  48%=-EPR& i Vo = J
heard the PS are needed fA:sagree K
term tobacco to manage ilters make
product waste TPW cigarettes
(TPW) less harmful
° > 54% =
unfamiliar with
EPR & PS
6. Epperson et N'=1429 Questionnaire Knowledge Attitude Belief Perception
azl.8(2021) /g\(dolescems NA NA NA Composition & environmental harms of
(28] 5 dm)t‘;':ﬁ cigarette filters
California, L] 89% = agreed filters are harmful
USA (70% ° 89% = disagreed cigarette filters are
< 21 years) biodegradable
o 43% = knew that filters are made of
plastic; (51% think filters are made of
natural materials)
®  43% = agreed filters make cigarette
easier to smoke
®  71% = disagreed filters are less
harmful to smoke
7. Kotz & N = (2066): Computer-assist- Knowledge Attitude Belief Perception
Kastaun 625 ed, face-to-face
4 NA NA NA
(2021) [29] smokers household survey Composition of ciga-
rette filter:
° .
(>14 years 64% = th not
old popula- l;;\ow ugaretlde
tion of Ger- |fters ar:e made
many who © styn‘t ﬁt(lfgo/
participated materia f t“
in a repre- anslwere{ nj 3
sentative :;’1/ materia S;j
houschold did not know)
survey as o Smokers with
part of the .
German low educational
Study on Igvels were less
Tobacco ILkel}{lto know
Use (DEB- t a:j i tefrs are
RA) made of syn-

thetic material
compared to
those with high-
er educational
level

* Footnote: CB = cigarette butt

non-smokers) [23, 25, 28, 29], smokers [26], and
tobacco control group members under the Framework
Convention Alliance (FCA) [24, 27]. Although the main
focus of this review is on cigarette butts, the terminology
used in each of the included studies varies. Some studies
use “TPW” exclusively instead of cigarette butts, while
others use both terms interchangeably depending on the
context. In this review, we adopted the terminology used
by each respective study to describe its findings. All the
studies assessed one or more perspectives (knowledge,
attitude, belief, perception) of their participants across
six main themes related to TPW: 1) the most common
types of litter; 2) the composition and characteristics of
cigarette filters; 3) the environmental and health impacts
of TPW; 4) littering behaviours; 5) strategies to mitigate
TPW; and 6) parties responsible for TPW.

394

The Most Common Types of Litter

The knowledge of respondents regarding the most littered
item on beaches and roadways was investigated in three
studies [24, 25, 27]. Two of the studies were conducted
among members of the FCA (tobacco control group
members) [24, 27], while the other study consisted of
the general population [25]. Studies by Stigler-Granados
et al. (2019) [24] and Rath et al. (2012) [25] both
reported that many respondents (general population &
FCA members) correctly identified cigarette butts as the
most prevalent waste (82% and 71% respectively). In
contrast, Javadian et al. (2015) [27] found that only 44%
of the FCA members answered correctly, as many others
chose plastic (41%) as the most common litter instead.

The Composition & Characteristics of Cigarette Filters
Three studies delved into the awareness level of their
respondents regarding the composition of cigarette
filters [24, 28, 29]. Over half of the tobacco control

Mal J Med Health Sci 22(SUPP8):390-400, August 2026
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group members (60%) correctly identified plastic as the
main component of cigarette filters [24]. In contrast, less
than half of the general population answered correctly
(36% to 43%) [28, 29]. Many assumed that filters were
made of natural materials (51%), such as cork, cotton or
paper [28] or were uncertain (45%) [29], indicating a
lack of knowledge in this regard.

In terms of biodegradability, most of the tobacco control
members were aware that cigarette filters are non-
biodegradable (73% to 88%) [24, 27]. Many others from
the general public also shared similar views (82% to
89%) [25, 28]. Additionally, two other studies uncovered
differences in awareness between demographic groups
[23, 26]. More women (40%) knew that cigarette butts
are not biodegradable compared to men (30%), and
more white respondents (36%) believed correctly than
Black or African Americans (32%) [26]. Conversely,
more smokers (20%) falsely believed that cigarette butts
are biodegradable than non-smokers (13%) [23].

The Environmental and Health Impacts of TPW

Four studies analysed the perspectives of respondents
regarding the impacts of TPW towards the environment
and human health [24, 25, 27, 28]. The majority of
respondents (ranging from 60% to 99%) shared a
consensus that TPW has the potential to endanger human
health [24, 25], wildlife [24], aquatic organisms [24, 25],
the surrounding environment [24, 27, 28] and drinking
water supplies [28]. Moreover, two other studies further
examined the views of different sociodemographic
groups on this issue [23, 26]. The results showcased
differences in opinions between groups. As such, more
women (74%) than men (69%), more native Hawaiian
and Pacific Islanders (80%) than Black or African
Americans (69%), and more non-smokers (75%) than
smokers (60%) acknowledged the dangers of cigarette
butts towards the environment [23, 26].

Littering Behaviours

Two studies assessed the attitudes and beliefs of
respondents towards cigarette butt littering [25, 26].
Rath et al. (2012) [25] revealed that most respondents
(from the general population) (92%) agreed that cigarette
butts are a form of litter, whereas a lower percentage of
smokers (79%) in Webler & Jakubowski (2022) [26] held
the same belief. The latter study also found that over
half of smokers (71%) were bothered by seeing cigarette
butts on the ground and viewed littering them as an
unacceptable behaviour (51%) [26]. However, these
views differed across demographic groups. Findings
revealed that more White respondents than Blacks or
African Americans, and more light smokers than heavy
smokers, perceive cigarette butts as litter and dislike
seeing or littering them on the ground. On the other
hand, women were less likely than men to consider
cigarette butts as litter, but were more likely to condemn
littering them [26].

Strategies to Mitigate TPW

Three studies evaluated respondents’ outlook on various
prevention, reduction and mitigation strategies to address
TPW [23, 24, 27]. Findings from Stigler-Granados et al.
(2019) [24] indicated that almost all members of the FCA
(98%) agreed that policies such as extended producer
responsibility (EPR) and product stewardship should be
implemented to mitigate TPW. In comparison, Javadian
et al. (2015) [27] found that only 48% of FCA members
supported such measures, as many of them (42%) were
unsure.

On a different note, Hoek et al. (2020) [23] showcased
that non-smokers were much more likely than smokers
to support punitive measures such as imposing fines for
littering (75% versus 68%), prohibiting smoking in public
outdoor spaces (73% versus 56%) and banning the sale
of filtered cigarettes (57% versus 37%). Nonetheless,
these percentages are considerably lower than those
reported in Stigler-Granados et al. (2019) [24], where
the majority of the FCA members showed an overall
stronger support for these measures (Littering fines =
100%; Outdoor smoking bans = 95%; Banning filtered
cigarettes = 88%).

Parties Responsible for TPW

Three studies explored who respondents believed should
be most responsible for TPW and its management [23,
24, 27]. Many FCA members in Javadian et al. (2015)
[27] considered tobacco companies (77%) to be the
most responsible for TPW, followed by smokers (72%).
In Hoek et al. (2020), the positions were switched, as the
public perceived smokers as the most responsible (85%),
followed by cigarette companies (53%). Notably, after
participants were informed about how long cigarette
filters take to decompose, individuals who held tobacco
companies accountable increased significantly (53% to
74%) [23]. Stigler-Granados et al. (2019) [24] used a
linearly-weighted ranking system, where respondents
assigned ranks to each responsible party from Rank 1
(most responsible) to Rank 9 (least responsible). The
rankings were then converted into weighted scores. This
study revealed that FCA members ranked the national
government (weighted ranking = 10.4) as having the
greatest responsibility, followed by tobacco companies
(weighted ranking = 9.2). Smokers were seen as less
responsible (weighted ranking = 7.7), ranking behind
the state (weighted ranking = 8.4) and local government
(weighted ranking = 8.1) [24].

DISCUSSION

A total of seven articles were systematically reviewed to
gather information about the perspectives of individuals
on TPW. Overall, the findings reveal gaps in knowledge
about TPW, differences in attitudes and beliefs towards
littering behaviours, and contrasting perceptions on
mitigation strategies and responsibilities in managing
TPW across different population groups. Given that
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the participants come from diverse backgrounds, this
has inevitably shaped their perspectives on the issue at
hand. The following subsections discuss the knowledge,
attitudes, beliefs and perceptions regarding TPW in
greater detail.

Knowledge

Knowledge of TPW s closely linked to environmental
awareness, which refers to the understanding of how
individual actions affect the environment [30, 31]. This
implies that environmental consciousness reflects an
individual’s knowledge of TPW and its impacts. Findings
from this review highlight notable knowledge gaps
across different population groups. Those involved in
tobacco control demonstrated a better understanding of
TPW, particularly regarding the composition of cigarette
filters. This can be attributed to their direct involvement
in tobacco-related policy and advocacy work [32].
In contrast, many others from the general population,
including young adults and adolescents, lacked such
awareness. This indicates that key information about
TPW has not been effectively communicated to the
wider public. Contributing to this gap is the tobacco
industry's misleading marketing strategies, which
promote misconceptions about the health benefits and
disposability of cigarette filters [33, 34]. Moreover,
different demographic groups display varying levels of
environmental awareness. In this review, differences in
environmental concern between genders are evident,
where more women than men knew that cigarette butts
are non-biodegradable. Also, women were more likely to
condemn the act of littering cigarette butts on the ground
than men [26]. This aligns with Raudsepp et al., (2001)
[36] finding, proposing that women tend to have higher
environmental consciousness, morale and a preference
for clean surroundings than men. This tendency may
stem from an early age, as young girls are encouraged
to practice good hygiene and are responsible for tidying
their surroundings [35, 37]. While greater awareness
may help to reduce littering to some extent, knowledge
alone does not guarantee proper disposal practices, as
other factors, such as personal attitudes and habits, may
ultimately influence one’s decision to litter [38].

Attitude

The attitude an individual has towards TPW may reflect
their littering behaviour and sense of responsibility.
According to the Theory of Planned Behaviour (TPB),
actions are shaped by a person’s attitude towards a
particular conduct [30, 39]. Therefore, one's mindset
towards littering can dictate whether they will engage in
such behaviours [40, 41]. Webler & Jakubowski (2020)
[26] provide evidence of this connection, showing that
individuals who were unbothered by seeing cigarette
butts on the ground were more likely to litter them.
Furthermore, a person’s attitude will motivate them to
take responsibility for TPW issues. Milfont et al. (2007)
[42] found that people with a positive outlook on the
environment are altruistic and concerned about the

well-being of others, including the environment [35,
42]. In Stigler-Granados et al. (2019) [24], FCA members
strongly supported the implementation of policies such
as extended producer responsibility (EPR) and product
stewardship. This demonstrates their concern towards
the environment and commitment to participate in
TPW prevention strategies. By challenging measures
that focus solely on smokers and relocating some of
the responsibility of TPW to tobacco industries and
other responsible organisations, this can help break the
negative stereotype surrounding smokers and ultimately
reduce the source of TPW [23].

Belief

The Value-Belief-Norm (VBN) theory highlights how
values, beliefs and personal norms can influence pro-
environmental behaviours. This theory also states that
beliefs are strongly associated with individual norms
[43, 44]. Therefore, what an individual defines as litter
and what is perceived as socially acceptable can greatly
shape littering behaviours. In this review, while most
respondents acknowledged cigarette butts as a form
of litter, many still discard them improperly [25]. This
disconnection between one’s belief and behaviour
suggest that impulsive littering has become normalised
within the smoking culture [45, 461, causing individuals
to act according to how most other smokers behave
[47, 48]. Different upbringings may also shape one’s
beliefs about smoking norms and the appropriateness
of littering. Young people learn littering behaviours by
observing those around them [49]. Without guidance on
proper cigarette butt disposal, these habits may become
normalised and persist into adulthood [49]. In Webler
& Jakubowski (2022) [26], White individuals were
more likely to view cigarette butts as litter compared to
Blacks or African Americans, showcasing the possible
effects of different cultural upbringings and social
norms. Additionally, racial and ethnic minorities,
including Black or African Americans, often face
greater environmental risks which can influence their
environmental perceptions and behaviours. Despite
facing higher environmental risks, they may have less
access to environmental education and resources,
which can affect their overall environmental knowledge
[50, 51]. Given that social influences may override
individual beliefs due to social pressure, it is important
to normalise positive environmental behaviours such
as anti-littering across all communities, especially
those disproportionately burdened by environmental
risks. This can help support equitable improvements in
environmental awareness and action.

Perception

One’s perception of TPW can be shaped by both
perceived severity and perceived barriers. Perceived
severity referstoan individual’s perception of the intensity
and potential consequences resulting from a specific
behaviour [40, 52]. Those who view environmental
issues as a direct threat to their well-being are more
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likely to adopt pro-environmental behaviours [40, 53].
This explains why, in Hoek et al. (2020) [23], more
non-smokers than smokers considered cigarette butts
as harmful, as they perceive them to give no societal
benefit apart from their detrimental effects on the
environment [13, 53]. On the other hand, the perceived
barriers are the psychological and physical challenges
one encounters when attempting to conduct a positive
behaviour [40, 54]. When perceived barriers are high,
one will more likely believe such obstacles will outweigh
the potential benefits, demotivating them to participate
in anti-littering behaviours [40, 55]. In Hoek et al.
(2020) [23], smokers were less likely than non-smokers
to support littering fines or the ban of filtered cigarettes.
This may be due to them viewing such measures to be
intrusive to their normal smoking and disposal habits.
Proper cigarette disposal demands more effort than
littering, as it involves extinguishing the cigarette on the
ground and grabbing it for disposal [56]. On the other
hand, cigarette filters have been promoted by tobacco
companies as providing protection against the harms
of smoking [57], which may contribute to smokers’
opposition to a filter ban. The differing perspectives
on cigarette filters between smokers and non-smokers
are influenced by their beliefs about health risks and
environmental impacts. Smokers tend to oppose the ban
due to perceived health benefits [57, 58] and improved
smoking experience [59], while non-smokers, driven by
environmental concerns and support for tobacco control
[28, 60], are more likely to support the ban. Therefore,
to foster environmentally responsible behaviours, it is
necessary to raise awareness of the extremity of TPW
environmental impacts and highlight the benefits of
engaging in sustainable disposal practices.

Strengths and Limitations

This systematic review offers a well-rounded analysis
of multiple perspectives as it integrates the knowledge,
attitudes, beliefs, and perceptions about TPW from
diverse population groups, including the public,
smokers and tobacco control advocates. This approach
will provide important findings pertaining to how
different people perceive TPW. In terms of limitations,
most studies have been conducted in Western countries,
which restricts the generalisability of the findings to
other regions, particularly Asian countries, where
smoking is more prevalent [61]. Given this limitation,
future reviews should broaden their geographic scope to
include research from developing nations and countries
with high tobacco consumption. This will allow for
a wider representation of opinions across different
sociodemographic backgrounds.

CONCLUSION

This systematic review showcases the diversity of
perspectives on TPW and its environmental impact,
where demographic traits, environmental awareness,
and social factors play an important role in shaping

them. Understanding the psychological and behavioural
aspects of how TPW issues are perceived is essential
in formulating strategies to reduce TPW pollution and
raise societal awareness. To address TPW as a global
issue, future studies should incorporate a wider range of
viewpoints by including people from diverse cultural and
national backgrounds. Additionally, longitudinal studies
that assess how individuals’ perspectives evolve over
time can provide valuable insights into the effectiveness
of ongoing mitigation programs. By nurturing pro-
environmental attitudes, enhancing public knowledge,
and administering targeted mitigation approaches, it
is possible to minimise the impacts of TPW towards
the environment and promote responsible disposal
behaviours.
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