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Abstract

This study explored the pressing issue of drug and substance abuse (DSA) among adoles-
cents in drug hotspots in Malaysia. The Malaysian Anti-drug Agency (AADK) has identified
155 hotspot areas across Malaysia, of which 78 were randomly selected as the study sites.
These areas were identified as having extreme drug-related activities such as drug traffick-
ing and drug-related crimes. According to the literature, several factors influence adoles-
cents to be involved in DSA. Therefore, understanding the risk factors in the context of
Malaysian school-going adolescents is of utmost importance. The study examined, in partic-
ular, a wide range of potential predictors, including socioeconomic factors, peer influence,
family dynamics, educational experiences, drug access, and community characteristics.
Adolescents in the hotspot areas were selected by means of a cross-sectional survey
design with a cluster sampling method. The sample comprised 3382 school-going adoles-
cents, and the data were collected through face-to-face interviews. The logit model method
with STATA software was used to analyse the data. The findings of the study revealed that
school-going adolescents with disciplinary issues face a two-fold increase in the risk of
becoming current drug users compared to their peers. Further, those exhibiting externalising
behaviours, such as aggression and rule-breaking, also face greater odds of becoming
involved in DSA. Drug pushers were identified as the most significant risk factor, with ado-
lescents exposed to them being 46 times more likely to become current drug users. The fac-
tors of friends and family also contribute significantly to adolescent drug involvement.
However, adolescents with academic-related issues may be less involved if they have the
protective factor of better coping skills. These findings will contribute to efforts to mitigate
drug addiction and drug-related activities, particularly in high-risk communities, as well as
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help policymakers and healthcare professionals develop targeted interventions and gener-
ally promote the well-being of adolescents.

Introduction

Drug and substance abuse (DSA) among adolescents is a pervasive and complex public health
issue [1] with significant implications for the well-being of individuals and society as a whole.
In the Malaysian context, this challenge is further compounded by the existence of localised
areas known as drug-based hotspots. These hotspots are characterised by alarmingly high rates
of occurrence of drug-related problems among school-going adolescents, thus necessitating an
in-depth exploration of the factors that contribute to this worrying phenomenon.

Past studies uncovered various elements that elevate the risk of drug involvement [2, 3]
within different fields such as demographics, environmental stressors, peer pressure, family
dynamics, and individual traits or characteristics [2]. Within the demographic factors, gender,
age, and ethnicity have been found to be predictors of DSA. Globally, males, older adolescents,
and those of Western ethnicity tend to report higher instances of DSA than other demographic
groups. Similarly, in Malaysia, older age groups [4] and male adolescents have been found to
be more at risk [5, 6] than their counterparts. In terms of race, bumiputeras (Malays, Sabahans,
and Sarawakians) are more likely to engage in DSA, followed by Indians and Chinese [6, 7]. In
addition, peer influence is a prominent and firmly established predictor of DSA among adoles-
cents [8]. There is compelling evidence to indicate that unconventional attitudes and behav-
iours, such as tolerance of deviance, engagement in delinquent behaviour [9], and lack of
knowledge of the dangers of drugs [10], correlate with DSA among adolescents. Living in
high-risk areas also significantly increases the likelihood of adolescents participating in drug-
related activities [8, 11].

Although the problem of adolescent DSA has been widely studied, research into creating
diagnostic methods for recognising the psychological indicators of initial DSA is still inade-
quate [12]. The assessment of risk prediction has become crucial in the prevention of individ-
ual involvement in DSA. Understanding the factors that contribute to DSA and which are
predictive of its occurrence is essential for the effective prioritization of intervention targets
[9], especially in developing culture-based ones.

The investigation into the predictors of current DSA among school-going adolescents in
the drug hotspots of Malaysia was underpinned by a synthesis of the pertinent theoretical
frameworks in social sciences and public health. Grounded in the social learning theory [13],
the study endeavoured to elucidate the mechanisms through which adolescents acquire atti-
tudes and behaviours towards DSA by observing and imitating their social group [14, 15],
encompassing peers [16-18] and familial influences [19].

Concurrently, the risk and protective factors framework served as an analytical scaffold to
delineate the multifaceted interplay of individual, familial, peer, educational, and community-
level determinants impinging upon the vulnerability or resilience of adolescents vis-a-vis DSA.
Augmenting this inquiry, the ecological systems theory [20] was invoked to explore the nested
ecological contexts encompassing microsystemic, mesosystemic, exosystemic, and macrosyste-
mic influences, which collectively mould the drug-related behaviours of adolescents.

This study aimed to investigate the factors that can predict the occurrence of DSA among
Malaysian school-going adolescents residing in drug-based hotspot areas. It is crucial to focus
studies on hotspots to better understand their unique characteristics, the course of action, and
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the right measures for effective preventive treatment. The efficacy of crime prevention strate-
gies is augmented when directed towards identified hotspots and areas exhibiting heightened
criminal activities [21]. A crime prevention study focusing on 110 identified hotspots led to a
significant reduction in crime within eight months [22].

In Malaysia, a total of 155 drug-related hotspots were identified by the AADK in 2020. This
overall number of hotspots was found to have decreased from the total of 178 hotspots
reported in 2018. All 155 of these areas were located throughout Peninsular Malaysia, includ-
ing Sabah and Sarawak. The breakdown of the hotspots was as follows: Perlis (six hotspots),
Kedah (13), Pulau Pinang (seven), Perak (14), Selangor (13), Federal Territory of Kuala Lum-
pur (eight), Kelantan (15), Terengganu (15), Pahang (12), Melaka (10), Negeri Sembilan (six),
Johor (17), Sarawak (seven), Sabah (nine), and the Federal Territory of Labuan (three). These
hotspots were focal points that had been identified as grappling with drug addiction issues,
with 60% of the entire nation’s population under surveillance, while also serving as regions
contributing to social issues such as social tourism and drug-related crimes such as robbery
and drug trafficking. The designation of a hotspot is based on four primary indicators: the
total number of individuals under surveillance, the total number of suspected individuals, the
total number of new addicts, and the community readiness level. One of the strategies to mini-
mise drug-related activities by 2025 is the "Hotspots Greening Programme" involving 155 hot-
spots in Malaysia, implemented collaboratively with government agencies and non-
governmental organisations. The strategies of the programme are: a) preventing new drug
addicts, b) maintaining recovery rates, c) increasing the detection of drug addicts, d) enhanc-
ing the cooperation and involvement of agencies or communities, and e) restricting drug
entry.

The research elucidated several potential predictors comprising socio-economic factors,
peer influence, family dynamics, educational experiences, drug access, and community charac-
teristics. The purpose of considering this broad spectrum of variables was to construct a com-
prehensive and holistic picture of the factors that contribute to DSA among Malaysian school-
going adolescents in hotspot areas. Through an in-depth understanding of these predictors,
targeted and context-specific strategies can be developed to prevent and address DSA in these
high-risk communities [23].

The significance of this research lies in its potential to address several critical issues. Firstly,
it enables a nuanced understanding of the challenges faced by adolescents in drug-based hot-
spot areas, recognising that their experiences may differ subtly or significantly from those in
other regions. Secondly, it provides a foundation for evidence-based policymaking and inter-
vention design, ensuring that resources are allocated efficiently and effectively to combat DSA
in the areas where it is most prevalent and crucial. Ultimately, the findings from this study
hold the promise of making a substantial contribution to ongoing efforts to address DSA in
Malaysia. By understanding the complex interplay of factors in these high-risk communities,
this study aspires to empower policymakers, educators, and healthcare professionals with the
knowledge needed to develop targeted interventions, reduce DSA rates, and promote the well-
being and prospects of adolescents in these vulnerable areas.

Methodology
Research design, study area, and data collection

The current study was conducted between 1 December 2021 to 31 December 2022 using a
cross-sectional survey design involving adolescents randomly selected from hotspot areas in
Malaysia. These areas, characterised by alarmingly high rates of drug dealing and drug-related
problems, have been gazetted by the National Anti-Drugs Agency (NADA). Face-to-face

PLOS ONE | https://doi.org/10.1371/journal.pone.0305460 June 14, 2024 3/18


https://doi.org/10.1371/journal.pone.0305460

PLOS ONE

Predictors of drug and substance abuse among school-going adolescents living in drug hotspot in Malaysia

interviews and questionnaires were administered by the trained researcher. Training was pro-
vided intensively to the research assistants by the project leader to ensure a good understand-
ing of interview protocols, and interview simulations were also conducted. The students
participating in the study ranged in age from 13-19 and came from 85 different schools under
the Ministry of Education, representing five zones in Malaysia: North, East, Central, South and
Malaysian Borneo (Sabah and Sarawak). The schools for the study were selected from the five
zones covering eight states in total, namely Kedah, Penang, Kelantan, Terengganu, Selangor,
Johor, Sabah, and Sarawak.

A total of 3382 school-going adolescents voluntarily participated in the study with the writ-
ten consent of their parents or guardians. The inclusive criteria were Malaysian, school-goer,
aged 13-19, parental consent given for those >18 years, no major physical or mental illness,
and a good ability to write and read in Malay.

Study instruments

The study consisted of sociodemographic, DSA, predictor, and other variables. The socio-
demographic variables measured were state or place of origin, age, gender, ethnicity, years of
residence, school environment, parents’ relationship status, parent’s occupation, and parent’s
income.

The study utilised a few instruments to measure DSA and its predictors. Drug and sub-
stance abuse (DSA) was measured using the Alcohol, Smoking, and Substance Involvement
Screening Test (ASSIST) version 3.0 of the World Health Organization (WHO) 2010 [24]. The
instrument measures lifetime and current DSA. Lifetime use is assessed using the question
"Have you used a drug in the past 30 days?" with 10 categories of substances and drugs (canna-
bis, cocaine, amphetamine-type stimulants, inhalants, sedatives or sleeping pills, hallucino-
gens, opioids, and other drugs). Respondents have to answer "Yes" against the substance and
drug categories to indicate if they have ever used any of the substances or drugs. Use over
three months is considered as current DSA and is measured against the same 10 categories of
substances and drugs using a 5-point Likert scale ranging from never (0), once or twice (2),
monthly (3), weekly (4), daily or almost daily (6).

The predictor variables were measured using the Youth Self-Report (YSR) by Achenbach
[25], while the independent variables were measured using Mooney and Gordon’s problem
checklist [26]. The YSR has 53 items, covering two domains, namely internal and external
symptoms, along with four subdomains, namely withdrawn, anxious/depressed, aggressive,
and rule-breaking behaviour, with a 5-point response scale ranging from strongly disagree (1)
to strongly agree (5). The instrument was translated into Malay by Nik et al. [27]. Higher
scores indicate adolescent emotional issues [28]. Mooney and Gordon’s [26] problem check-
list, validated by Ismail et al. [11], was used to examine problem areas, namely, financial, self-
esteem, family, spiritual, educational, and future employment, with 10 items for each area. The
questionnaire has 60 questions, and higher scores signify greater problems faced by adoles-
cents in their respective aspects [29].

In addition, a Self-Report Coping Scale (SRCS) was used as a protective factor and identi-
fied as the independent variable. It was measured using problem-solving ability as one of the
five scale ideas included in the SRCS to measure adolescent coping techniques. This study only
examined the ability of adolescents to cope with academic- and peer-related issues using prob-
lem-solving, with eight items in each domain. Higher scores would indicate more regular
usage of a coping mechanism [30].

The knowledge and attitudes (K&As) of adolescents toward DSA and sourcing of the drug,
as independent variables, were also measured as predictors. To measure K&As, drug-related
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knowledge, attitude, and belief scales [31] were used. The Malay version of the survey was used
and adapted from Mahdi et al. [32]. This instrument is comprised of 35 items that exclusively
assess drug-related K&As. Of these, the knowledge subscale has 16 items and the attitude sub-
scale has 11 items, with the items being measured with a 7-point response scale ranging from
strongly disagree (1) to strongly agree (7). Higher scores would indicate greater awareness of
consequences, prevalence, treatment, prevention, and policy related to DSA. Thus, the respon-
dents showed a greater appreciation and motivation to prevent community DSA and avoid
being involved in drug-related activities. Lastly, this study also elucidated the sourcing of
drugs, namely how drug and substance supplies were obtained. This part had three items
related to the source of drugs; i.e., from friends, family, or pushers [3].

Statistical analyses. Selected variables were extracted from the raw data and displayed as
frequencies and percentages for the categorical variables and as the mean (M) and standard
deviation (SD) for the continuous variables. Pearson’s )2 test was then conducted for the cate-
gorical and continuous variables to compare differences in current DSA and non-user abuse
in relation to the independent variables. A bivariate analysis was conducted using IBM®) Sta-
tistical Package for the Social Sciences (SPSS®) version 27.

A logistic regression analysis was performed using Stata version 15 to predict current DSA.
The logit model analysis involved three stages. First, a simple logistic regression (SLR) was per-
formed to assess the association between current DSA and sociodemographic factors, YSR
measure, self-reported problems (SRP) measure, SRCS measure, K&As towards DSA, and
source of drugs. Second, a multiple logistic regression (MLR) was used to assess the predictors
of DSA, which was the significant variable of the SLR that was included in the analysis. Third,
a stepwise logistic regression (SWLR) was used to assess the predictors of DSA after entering
all the variables in the model. Only those variables with p<0.05 were retained in the final
model. The adjusted odds ratios (ORs) and their 95% confidence intervals (CIs) were then esti-
mated and associations with p<0.05 were considered statistically significant. All the variables
in the study were adjusted by the dependent variable (current DSA) using the appropriate vari-
ance inflation factor (VIF) between the variables, and a VIF of <5 was used to detect multicol-
linearity. A Hosmer-Lemeshow test was used to measure the effectiveness of the model in
describing the outcome variable. MLR and SWLR analyses were used. The pseudo-R* was
used to measure the fitness of the model with the data. Correctly Classified was used to deter-
mine the extent to which the model could correctly classify or predict data; in other words,
how well the model could accurately identify the correct data set. The B coefficients were esti-
mated using the method of maximum likelihood.

Ethics approval and informed consent. The study was approved by the Ethics Commit-
tee of the Secretariat of Research Ethics, University Kebangsaan Malaysia, Cheras, Kuala Lum-
pur, with the reference number UKM PPI/111/8/JEP-2020-174(2). Written consent for the
questionnaire survey was provided by each eligible participant, and the corresponding parental
permission was obtained for those aged <18. Approval from the Education Planning and
Research Division, Ministry of Education Malaysia, and state and district education offices
was obtained before the data collection.

Results

Demographics characteristics and involvement in Drug and Substance
Abuse (DSA)

A total of 3382 school-going adolescents aged 13-19 were sampled in the study. The character-
istics of their involvement in DSA are shown in Table 1. Overall, 3.9% (n = 133) of the adoles-
cents had never used drugs. In terms of locality, 4.3% (n = 70) of the 1625 adolescents in the
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Table 1. The general characteristics and extent of drug involvement of school-going adolescents in Malaysia (n = 3382).

Variable DSA Status p*
Yes No
Frequency | Percentage (%) Frequency | Percentage (%) Frequency | Percentage (%)

Locality: 0.313
Rural 1635 48.3 70 4.3 1565 95.7
Urban 1747 51.7 63 3.6 1684 96.4

Age: 0.056
M 15.35 15.83 15.32
SD 2.279 1.340 2.322

Gender: <0.001
Male 2425 71.7 121 5.0 2304 95.0
Female 957 28.3 12 1.3 945 98.7

Ethnicity: <0.001
Malay 2519 74.5 83 3.3 2436 96.7
Chinese 261 7.7 12 4.6 249 95.4
Indian 176 52 4 2.3 172 97.7
Bumiputera Sabahan or Sarawakian 426 12.6 34 8.0 392 92.0

Type of House: 0.391
Landed property 630 18.6 21 3.3 609 96.7
Shared property 2752 81.4 112 4.1 2640 95.9

Duration of Living in the Community: 0.046
<9 years 1027 30.4 30 2.9 997 97.1
>10 years 2355 69.6 103 4.4 2252 95.6

Positive Attitude towards School: 0.443
Yes 3180 94.0 123 39 3057 96.1
No 202 6.0 10 5.0 192 95.0

Changed Schools Due to Disciplinary Issues: <0.001
Yes 159 4.7 22 13.8 137 86.2
No 3223 95.3 111 3.4 3112 96.6

Parents’ Relationship Status: 0.434
Living together 2709 80.1 103 3.8 2606 96.2
Separated 673 19.9 30 4.5 643 95.5

Father’s Job Status: 0.098
Employed 2709 80.1 114 4.2 2595 95.8
Unemployed 673 19.9 19 2.8 654 97.2

Mother’s Job Status: 0.805
Employed 1612 47.7 62 3.8 1550 96.2
Unemployed 1770 52.3 71 4.0 1699 96.0

Income Classification: 0.652
B40 2909 86.0 118 4.1 2791 95.9
M40 384 11.4 12 3.1 372 96.9
T20 89 2.6 3 3.4 86 96.6

Abbreviations: SD = standard deviation, B40 (<MYR4850/USD1155), M40 (MYR4850/ USD1155-MYR10970/USD2612, and T20 (>MYR10970/USD2612).
*Statistically significant if p<0.05.

https://doi.org/10.1371/journal.pone.0305460.t001

rural areas admitted to DSA in the last 30 days prior to the survey. In comparison, only 3.6%
(n = 63) of the 1747 urban adolescents admitted to the same. Males were more likely than
females to be drug users (5.0%, n = 121) (n = 12: Female 1.3%). In terms of race, the largest
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proportion of drug users were Bumiputeras from Sabah and Sarawak (8.0%), followed by Chi-
nese (4.6%), Malay (3.3%), and Indians (3.2%). Most of the drug users were living in shared
properties (4.1%, n = 112) and landed properties (n = 21:3.3%). Drug users tended to reside
longer in their current community (4.4%, n = 103; with residence >10 years) compared to
short-stayers (2.9%, n = 30). They also exhibited negative attitudes, i.e. disliked going to school
compared to those who enjoyed doing so (5.0% and 3.9%, respectively). Most drug users had
disciplinary issues (13.8%). In terms of parents’ relationship status, most of their parents were
separated (4.5%). Only 4.2% of their fathers and 3.8% of the mothers were employed. Most of
the parents were classified as B40 (4.1%, n = 118). The bivariate analysis showed significant
results (p<0.05) for the following variables; gender, race, duration of living in the community,
and changing schools due to disciplinary issues.

Social and behavioural characteristics. The YSR scores indicated that most of the adoles-
cents grappled with internal issues (M = 13.496; SD = 7.466), and external issues (M = 18.910;
SD =9.765) (Table 2). Therefore, most of them struggled with a range of emotional and beha-
vioural challenges, both internally and externally.

The SRP scores indicated that the adolescents tended to prioritise their career goals
(M = 35.128; SD = 8.539) (Table 2), followed by financial concerns (M = 34.346; SD = 5.739)
and self-esteem-related issues (M = 33.226; SD = 6.940). Therefore, the adolescents faced stress
and anxiety in their lives, particularly when confronted with concerns regarding career aspira-
tions, financial stability, and self-esteem.

The SRCS scores indicated that most of the adolescents coped significantly better with
peer-related issues (M = 26.707; SD = 7.341) than academic-related issues (M = 26.113;

SD = 7.052) (Table 2). Therefore, they were more confident in managing social interactions
and peer dynamics than academic issues.

Table 2. The social and behavioural characteristics of school-going adolescents in Malaysia (n = 3382).

Variable

YSR:
Internal
External
SRP:
Financial
Self-esteem
Family
Religious/moral issues
Job goals
Academics
SRCS:
Ability to cope with academic-related issues
Ability to cope with peer-related issues
K&As towards DSA:
Knowledge
Attitudes

*Statistically significant if p<0.05.

https://doi.org/10.1371/journal.pone.0305460.t002

Drug Involvement Status pP*
Yes No
M SD M SD M SD
12.276 6.861 13.496 7.466 12.226 6.832 0.008
11.836 8.307 18.910 9.765 11.546 8.113 <0.001
34.657 5.544 34.346 5.739 34.670 5.537 0.368
33.201 6.446 33.226 6.940 33.200 6.426 0.192
28.444 4.937 28.722 5.419 28.432 4916 0.001
33.974 7.290 32.842 8.286 34.021 7.243 <0.001
35.980 7.550 35.128 8.539 36.014 7.506 0.074
33.016 7.389 30.662 8.102 33.112 7.343 <0.001
27.655 7.011 26.113 7.052 27.718 7.003 0.576
28.415 7.397 26.707 7.341 28.485 7.392 0.245
63.690 15.062 64.421 14.756 63.660 15.076 0.453
90.295 22.310 89.549 21.128 90.326 22.360 0.290
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In assessing their K&As toward DSA, the adolescents’ attitudes were more significant
(M = 86.549; SD = 21.129) than their knowledge (M = 64.421; SD = 14.756) (Table 2). There-
fore, although they may have possessed relatively positive attitudes toward the issue of DSA,
there was room for them to improve their knowledge and awareness of the subject.

In the bivariate analysis, several significant factors, such as the YSR, family problems, reli-
gious/moral issues, and academic-related concerns, were identified as significant (p<0.05).
Thus, these factors are important in the various aspects of adolescent well-being and should be
investigated further, and targeted interventions should be developed to mitigate the specific
challenges.

Source of drugs

There are three primary sources of drugs among school-going adolescents, as indicated in
Table 3, namely friends, family members, and pushers (or dealers). The respondents largely
obtained their current and lifetime drugs from friends and, to a lesser extent, from pushers/
dealers and family members.

The notably greater importance of friends in drug sourcing signified the substantial influ-
ence of peer pressure and networking on the drug-related behaviours of adolescents. The role
of friends as a source of drugs was particularly influential in this context. Additionally, the
results underscored the importance of understanding and addressing peer dynamics when
devising strategies to prevent and combat DSA among school-going adolescents.

Predictors of Drug and Substance Abuse (DSA) among Malaysian school-going adoles-
cents. The SLR revealed that 12 predictor variables had an impact on DSA, either as risk fac-
tors or protective factors (Table 4). Of these 12 predictors, nine were associated with
adolescents becoming current drug users. The risk factors included age, gender (male), those
living in their communities for >10 years, those forced to change schools due to disciplinary
issues, drug sourcing through friends, family, and pushers, and YSR from both internal and
external sources. Additionally, the analysis identified three protective factors from the 12 pre-
dictors. These were excellence in academic performance, and a significant ability to cope with
academic- and peer-related issues. These findings provided valuable insights into the factors
influencing DSA among adolescents and emphasised the importance of addressing these risk
and protective factors in univariate prevention and intervention efforts.

The multivariable analysis, as with the bivariate analysis, highlighted that an adolescent’s
engagement in other risky behaviours was strongly associated with current DSA (Tables 2 and
3). Table 5 The results of the MLR analysis indicate 11 predictors, 9 were associated with ado-
lescents becoming current drug users. Meanwhile, the analysis identified three protective fac-
tors from current drug users

Table 6 indicates the results of the SWLR analysis that adolescents with disciplinary issues
were twice as likely to become drug users (OR = 2.007; 95% CI: 0.379-0.911; p<0.05). Addi-
tionally, adolescents exhibiting externalising behaviours, such as aggression and rule-breaking,
were more likely to become drug users (OR = 1.053; 95% CI: 1.031-1.075; p<0.01),

Table 3. The sources from which school-going adolescents in Malaysia (n = 3382) obtained drugs.

Source Drug Users (n = 133)

Frequency Percentage (%)
Friends 112 84.21
Family 6 4.51
Pushers 11 8.27

https://doi.org/10.1371/journal.pone.0305460.t003
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Table 4. The results of the SLR analysis of the factors associated with DSA (n = 3382).

DSA Status (1 = Drug; 0 = Non-drug) Coefficient | Unadjusted OR | Standard Error | Z-Score | Significance 95% CI
(OR)
Locality: (Reference: Rural)

Urban -0.179 0.836 0.148 -1.010 0.313 0.591 1.184
Age (Years) 0.190 1.209 0.101 2.280 0.023 1.027 1.423
Gender: (Reference: Female)

Male 1.420 4.136 1.262 4.650 <0.010 2.274 7.521
Type of House: (Reference: Landed property)

Shared property 0.207 1.230 0.298 0.860 0.392 0.766 1.977
Duration of Living in the Community: (Reference: <9 years)

>10 years 0.419 1.520 0.321 1.990 0.047 1.005 2.298
Positive Attitude towards School: (Reference: Yes)

No 0.258 1.294 0.436 0.770 0.444 0.669 2.506
Changed Schools Due to Disciplinary Issues: (Reference: No)

Yes 1.505 4.502 1.122 6.040 <0.010 2.763 7.337
Parents’ Relationship Status: (Reference: Living Together)

Separated 0.166 1.180 0.250 0.780 0.434 0.779 1.789
Father’s Job Status: (Reference: Unemployed)

Employed 0.414 1.512 0.381 1.640 0.100 0.923 2.476
Mother’s Job Status: (Reference: Unemployed)

Employed -0.044 0.957 0.170 -0.250 0.805 0.676 1.355
Income Classification: (Reference: T20)

Income B40 0.255 1.291 0.360 0.920 0.360 0.748 2.229

Income M40 -0.265 0.767 0.236 -0.860 0.389 0.420 1.402
YSR:

Internal 0.026 1.026 0.013 2.090 0.037 1.002 1.051

External 0.079 1.082 0.009 9.390 <0.010 1.064 1.100
SRP:

Financial -0.010 0.990 0.015 -0.660 0.509 0.960 1.020

Self-esteem 0.001 1.001 0.014 0.050 0.964 0.974 1.028

Family 0.012 1.012 0.018 0.660 0.507 0.977 1.049

Religious/moral issues -0.022 0.978 0.012 -1.830 0.068 0.956 1.002

Job goals -0.015 0.985 0.011 -1.330 0.185 0.964 1.007

Academic -0.040 0.961 0.010 -3.740 <0.010 0.941 0.981
SRCS:

Ability to cope with academic-related issues -0.031 0.970 0.012 -2.580 0.010 0.947 | 0.993

Ability to cope with peer-related issues -0.030 0.970 0.011 -2.710 0.007 0.949 0.992
K&As towards DSA:

Knowledge 0.003 1.003 0.006 0.570 0.568 0.992 1.015

Attitudes -0.002 0.998 0.004 -0.390 0.694 0.991 1.006
Source of Drugs:

Friends 3.615 37.144 7.580 17.710 <0.010 24.900 | 55.411

Family 2.390 10.917 5.418 4.820 <0.010 4.127 | 28.875

Pushers 3.111 22.444 9.425 7.410 <0.010 9.855 51.114

https://doi.org/10.1371/journal.pone.0305460.t004

The most significant risk factor for adolescents becoming involved in drugs stemmed from
their interactions with pushers (OR = 46.894; 95% CI: 18.748-117.295; p<0.01). Those
exposed to their influence were 46 times more likely to become drug users, followed by friends
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Table 5. The results of the MLR analysis of the factors associated with DSA (n = 3382).

DSA Status (1 = Drug; 0 = Non-drug) Coefficient | Adjusted OR | Standard Error | Z-Score | Significance 95% CI VIF
(OR)
Age (years) -0.022 0.978 0.104 -0.210 0.834 0.795 1.204 | 1.03
Gender: (Reference: Female)
Male 0.446 1.563 0.542 1.290 0.198 0.792 3.084 | 1.03
Duration of Living in the Community: (Reference: <9 years)
>10 years 0.357 1.429 0.363 1.410 0.159 0.869 2.350 1.02
Changed Schools Due to Disciplinary Issues: (Reference: No)
Yes 0.735 2.086 0.713 2.150 0.031 1.068 4.076 1.03
YSR:
Internal 0.030 1.031 0.019 1.690 0.092 0.995 1.068 1.46
External 0.039 1.040 0.013 3.160 0.002 1.015 1.066 1.42
SRP:
Academic -0.009 0.991 0.015 -0.590 0.558 0.962 1.021 1.23
SRCS:
Ability to cope with academic-related issues -0.027 0.974 0.025 -1.060 0.290 0.927 1.023 | 2.79
Ability to cope with peer-related issues -0.015 0.985 0.022 -0.670 0.502 0.942 1.030 | 2.67
Source of Drugs:
Friends 3.619 37.306 9.111 14.820 <0.010 23.116 | 60.209 | 1.06
Family 3.113 22.496 12.018 5.830 <0.010 7.895 64.099 | 1.01
Pushers 3.871 47.999 23.347 7.960 <0.010 18.501 | 124.528 | 1.02
Constant/Mean VIF -3.632 0.026 0.047 -2.060 0.040 0.001 0.844 1.38
Likelihood chi square (12) 396.66
Significance <0.010
Log likelihood -359.6877
Pseudo R 0.3537
Hosmer-Lemeshow test-sig 1.0000
Correctly Classified 96.16%
McFadden’s R* 0.354
Cox-Snell R* 0.111
Nagelkerke R* 0.392

https://doi.org/10.1371/journal.pone.0305460.t005

(OR = 38.069; 95% CI: 24.342-59.539; p<0.01), and family (OR = 23.800; 95% CI: 8.423-
67.252; p<0.01).

Conversely, the SRCS identified a protective factor in that adolescents who exhibited coping
skills related to academic issues were less likely to become drug users.

The pseudo R of the model fit and performance was 0.3527, indicating that the variables in
the study could explain 35.27% of the factors associated with DSA. The Hosmer-Lemeshow
test (sig = 0.0314<0.010) suggested that the data fit the model, although a smaller p would
have indicated a better fit. The Correctly Classified was 96.19%, thus, signifying that the model
would be able to accurately predict whether a case belonged to the positive or negative class in
approximately 96.19% of instances. McFadden’s R* was 0.353, indicating that the model
accounted for about 35.3% of the variation in the outcome variable. Meanwhile, the Cox-Snell
R” was 0.110, suggesting that the model explained approximately 11.0% of the variation in the
outcome variable. Lastly, the Nagelkerke R* was 0.391, indicating that the model accounted for
around 39.1% of the variation in the outcome variable.
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Table 6. The results of the SWLR analysis of the factors associated with DSA (n = 3382).

DSA Status (1 = Drug; 0 = Non-drug)

Changed Schools Due to Disciplinary Issues: (Reference: No)

Yes
YSR:

External
SRCS:

Ability to cope with academic-related issues
Source of Drugs:

Friends

Family

Pushers
Constant/Mean VIF
Likelihood chi-square (6)
Significance
Log-likelihood
Pseudo R?
Hosmer-Lemeshow test-sig
Correctly Classified
McFadden’s R?
Cox-Snell R?
Nagelkerke R

https://doi.org/10.1371/journal.pone.0305460.t006

Coefficient | Adjusted OR | Standard Error | Z-Score | Significance 95% CI (OR) VIF
0.697 2.007 0.685 2.040 0.041 1.028 3.918 1.02
0.051 1.053 0.011 4.790 0.000 1.031 1.075 1.04
-0.042 0.959 0.015 -2.740 0.006 0.931 0.988 1.01
3.639 38.069 8.687 15.950 0.000 24.342 | 59.539 | 1.04
3.170 23.800 12.614 5.980 0.000 8.423 | 67.252 | 1.00
3.848 46.894 21.935 8.230 0.000 18.748 | 117.295 | 1.01
-2.738 0.065 0.035 -5.100 0.000 0.023 0.185 1.02

389.97
<0.010
-365.73437
0.3477
0.0377
96.16%
0.348
0.109
0.386
Discussion

The findings of this study highlighted that adolescents frequently encounter disciplinary issues
that increase their likelihood of becoming current drug users. This phenomenon can be attrib-
uted to several factors. Firstly, adolescents are in a developmental stage, characterised by
impulsiveness and a propensity for risk-taking behaviour [33]. Consequently, they may strug-
gle with the self-control and discipline required to resist the allure of drug experimentation,
particularly if driven by curiosity or the desire for novelty [34-36].

The study also revealed that male adolescents often exhibit externalising behaviours such as
aggression and rule-breaking, which are strongly associated with an elevated risk of engaging
in drug use [37-39]. These behaviours are interconnected with several risk factors. Adoles-
cents, for example, may demonstrate aggressive or rule-breaking behaviours that gravitate
them towards peers who share similar tendencies. Such peer networks may expose them to
drug use that could rapidly undermine their decision-making and actions [8, 40]. Adolescents
who display externalising behaviours may be more susceptible to peer pressure, feeling com-
pelled to conform to the expectations and behaviours of their friends that revolve around drug
use. Such naive youngsters are prone to a heightened sensation-seeking personality trait that
draws them to the excitement and risks inherent in drug use for the sheer novelty and stimula-
tion effect [41].

The various sources of drug influence, namely, encompassing friends, family, and pushers,
may play pivotal roles in shaping the drug-use patterns of adolescents. Friends, for example,
can exert substantial peer pressure on adolescents, compelling them to conform to certain
group behaviours, including drug use [42]. They may experience a strong desire to fit in with
their peer group and be more inclined to experiment with substances if drug use happens to be
at the core of their subculture. Additionally, immature adolescents frequently regard their
new-found friends as role models and may quickly adopt their behaviours and attitudes,
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including drug use, to gain peer acceptance [43]. Friends may also function as a direct source
of drugs, introducing adolescents to substance abuse, since most of them are already hardened
drug users or have connections with pushers [44].

Furthermore, social gatherings and recreational activities with such friends often provide a
conducive environment for the normalisation and acceptance of drug use [45], thereby
increasing the likelihood of experimentation by youngsters.

The family environment may also significantly influence the susceptibility of adolescents to
drug use. Growing up, they often emulate the behaviour of family members, especially parents
or older siblings [46]. If their family members happen to engage in drug use, this activity may
naturally be perceived as the norm or as being acceptable within the household. Moreover,
there may also be genetic predispositions to DSA within families, thus heightening the risk of
adolescents developing drug-related addictions, especially if the family has a history of DSA
[47].

Pushers also play an influential role in providing direct and easy access to drugs, thus pos-
ing a potent facility for impressionable adolescents to experiment with drugs. Pushers habitu-
ally operate within specific social networks or neighbourhoods, exposing adolescents to
frequent drug-related activities and enticing them to participate. Youngsters from disadvan-
taged backgrounds, particularly those from low-income households, may be particularly sus-
ceptible to their influence. They are easily led to perceive drug distribution as an easy means to
earn quick money or escape the challenges of poverty [48].

Adolescents with sufficient coping skills, however, are better protected from the attraction
of drug use. As mentioned earlier, coping skills are related to academic problems and can
reduce the likelihood of adolescents becoming current drug users. The relationship with drug
use is, however, complex and may be influenced by various factors. Coping skills play a crucial
role in enabling adolescents to manage stress, academic challenges, and other difficulties in life
[49, 50]. Here are some insights into how effective coping skills may reduce the likelihood of
adolescents turning to drugs.

Adolescents with strong coping skills may have healthier alternatives for dealing with aca-
demic study stress and challenges [51]. They may engage in activities like sports, arts, and vari-
ous hobbies, or seek support from peers, mentors, or counsellors, rather than resort to drugs
as a means of escape or stress relief. Effective coping skills can enhance resilience, thereby
enabling adolescents to bounce back more effectively from school setbacks or various stresses
[52]. Resilient individuals are less likely to turn to drugs as a way to escape or numb the emo-
tional pain associated with study difficulties [53].

Additionally, adolescents with good coping skills, which often include emotional regulation
techniques [54], tend to have better problem-solving abilities [55]. They are more likely to
address academic challenges proactively, seeking help from teachers, tutors, or parents, rather
than resorting to the use of drugs as a way to avoid or evade study issues. Conversely, they are
less likely to turn to drugs to cope with negative feelings like anxiety, depression, or frustration
resulting from academic problems.

Adolescents who have strong coping skills may also have better peer support networks [56].
Positive peer relationships can act as a protective factor against drug use as supportive friends
may discourage or intervene when it comes to harmful behaviours that may be detrimental to
the well-being of their members [8]. Likewise, adolescents with effective coping skills may
have parents who are more engaged, caring, and supportive. Such parents are often better
equipped to recognise signs of distress in their children and offer guidance and assistance,
thereby reducing the likelihood of DSA [57].

Furthermore, adolescents who possess coping skills related to academic study problems
may also be better informed about the risks associated with drug use. This special knowledge

PLOS ONE | https://doi.org/10.1371/journal.pone.0305460 June 14, 2024 12/18


https://doi.org/10.1371/journal.pone.0305460

PLOS ONE

Predictors of drug and substance abuse among school-going adolescents living in drug hotspot in Malaysia

can act as a deterrent since they understand the potential negative consequences of DSA [58].
Effective coping skills can lead to better academic performance, which in turn, can boost self-
esteem and self-efficacy. Adolescents who excel academically are less likely to engage in drug
use as they value their achievements and are motivated to maintain their success.

Policy implications and study limitations

The policy implications of the coping skills of adolescents in relation to their academic perfor-
mance should be emphasised.

Firstly, educational institutions and the relevant stakeholders must prioritise the integration
of coping skills training programmes into the school curriculum. These programmes can assist
adolescents in developing effective coping mechanisms to manage stress and challenges related
to their schooling. The relevant initiatives that can be taken may encompass stress manage-
ment workshops, emotional regulation training, and the development of problem-solving
skills.

Secondly, it is crucial to encourage the formation of positive and supportive peer networks
within schools. Teachers can implement peer mentoring programmes or establish peer sup-
port groups to facilitate interactions among students. These supportive relationships can serve
as a protective barrier against drug use by promoting healthier ways of dealing with stress and
fostering a sense of belonging and understanding.

Thirdly, parents play a vital role in nurturing coping skills and motivation for academic
success in their children [59]. Policymakers and schools should collaborate to provide
resources and workshops for parents to enhance their understanding of adolescent develop-
ment and effective parenting strategies. Such support can empower parents to recognise the
signs of distress in their children and provide appropriate assistance to mitigate their
predicaments.

Fourthly, public health campaigns should be designed to educate adolescents on the risks
associated with drug use. These campaigns should target both adolescents and their parents in
order to emphasise the importance of maintaining good academic performance and highlight
the potential negative consequences of DSA on academic success and future prospects.

Fifthly, schools should implement timely interventions for at-risk students, who character-
istically exhibit poor coping skills or declining academic performance. These initiatives may
include the provision of counselling services, academic support programmes, and referrals to
external resources. Identifying and addressing the early onset of academic and emotional chal-
lenges may prevent students from resorting to drugs as a coping mechanism.

Lastly, policymakers need to establish mechanisms for monitoring and evaluating the effec-
tiveness of coping skills programmes and interventions implemented in schools. Regular
assessments can help identify areas for improvement and ensure that resources are allocated
efficiently to programmes that yield positive results.

Emphasising these policy implications can effectively contribute to the prevention of DSA
among adolescents. Such interventions will strengthen the coping skills and academic perfor-
mance of susceptible youngsters and ultimately, foster a healthier and more promising future
for them.

The main strength of the study is that it is a nationwide study based on hotpots. It also pro-
vides an insightful understanding of drug-using adolescents in high-risk areas. However, in
interpreting the results of the study some limitations need to be taken into account. The survey
was targeted at adolescents aged 13-18. Since DSA is considered a taboo and sensitive issue
among them as well as the larger community, some of the respondents may have been hesitant
to provide accurate information in order not to reveal their past experiences. These individuals
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may have encountered difficulties in truthfully communicating their responses, particularly on
past drug-related events and activities. Moreover, some of these respondents may, unsurpris-
ingly, have continued to harbour feelings of fear and suspicion, since any truthful disclosure of
information might be detrimental to their future. Hence, the SRP data may have been subject
to respondent bias. Perhaps a more reliable and precise source of information on DSA could
have been obtained by employing an approach that could effectively reach out and engage
with segments of the adolescent population. These potentially more suitable sources, such as
school dropouts, are typically well-concealed and challenging to access and are not necessarily
found in the hotspot areas alone.

Conclusion

In conclusion, by prioritising the integration of coping skills training programmes in educa-
tional institutions and other initiatives, as suggested, such as fostering positive peer networks,
empowering parents with knowledge and support, conducting effective public health cam-
paigns, implementing targeted interventions, and establishing mechanisms for programme
evaluation, policymakers and stakeholders may work together to prevent DSA among adoles-
cents. These findings can be utilised to strengthen the existing policy measures for adolescents
to initiate a drug-free community. These main implications of the study include strengthening
awareness, early identification, and intervention for adolescents and parents through universal
school-based programs and targeted programs. A universal program such as social emotional
learning programs can be introduced into school curriculum and extracurricular activities
from early adolescence onwards which involves learning emotion management, healthy cop-
ing skills, and interspersal skills.

Drugs and substance harm awareness programs can be aimed for middle adolescents and
parents. Additionally, strengthening the current ongoing random screening system that is
only limited to urine tests can be supplemented with adding a layer to school-based screening
for identifying students with emotion management difficulty and interpersonal skill deficit.
Furthermore, implementing targeted programs such as skills groups and individual sessions
for at risk adolescents through school counsellors and a referral process along with targeted
interventions for adolescents involved in substance with the help of out-patient experts can be
implemented.

Additionally, engaging adolescents in school to enhance academic and vocational training
can be beneficial. These interventions will help in building individual psychological capital, to
equip adolescents with skills to deal with social environmental influences, and early identifica-
tion of at-risk individual to provide support with and a layer of support for individuals involv-
ing in substance use. Therefore, these can ultimately pave way for healthier and a more
promising future for our youth. The strengths of the study include nationwide data and dis-
covery of useful knowledge on the current situation. Nevertheless, the data were self-reported
and focusing on school-going adolescent may potentially leave out the high-risk adolescents
who have dropped out of schools.

Author Contributions

Conceptualization: Rozmi Ismail, Nurul Shafini Shafurdin, Md Shafiin Shukor, Azmawati
Mohammed Nawi, Mohd Rizal Abdul Manaf, Norhayati Ibrahim, Roziah Mohd Rasdi.

Data curation: Nurul Shafini Shafurdin, Md Shafiin Shukor, Mohd Rizal Abdul Manaf, Fathi-
math Nahla.

Formal analysis: Md Shafiin Shukor.

PLOS ONE | https://doi.org/10.1371/journal.pone.0305460 June 14, 2024 14/18


https://doi.org/10.1371/journal.pone.0305460

PLOS ONE

Predictors of drug and substance abuse among school-going adolescents living in drug hotspot in Malaysia

Funding acquisition: Rozmi Ismail.

Methodology: Rozmi Ismail, Nurul Shafini Shafurdin, Md Shafiin Shukor, Azmawati Moham-
med Nawi, Mohd Rizal Abdul Manaf, Norhayati Ibrahim.

Project administration: Rozmi Ismail, Norhayati Ibrahim.
Supervision: Rozmi Ismail, Suzaily Wahab.
Writing - original draft: Md Shafiin Shukor.

Writing - review & editing: Nurul Shafini Shafurdin, Md Shafiin Shukor, Azmawati Moham-
med Nawi, Mohd Rizal Abdul Manaf, Norhayati Ibrahim, Roziah Mohd Rasdi, Novel Anak
Lyndon, Noh Amit, Siti Aishah Hassan, Norshafizah Hanafi, Fauziah Ibrahim, Fathimath
Nahla.

References

1. Nath A, Choudhari SG, Dakhode SU, Rannaware A, & Gaidhane AM. Substance Abuse Amongst Ado-
lescents: An Issue of Public Health Significance. Cureus. 2022. https://doi.org/10.7759/cureus.31193
PMID: 36505140

2. Brook JS, Brook DW, Richter L, & Whiteman M. Handbook of drug abuse prevention: Theory, science,
and practice. 2003.

3. Ismail R, Azmawati MN, Mohd Rizal AM, Mohd Rohaizat H, Hilwa A, Norhayati Ibrahim, et al. Risk And
Protective Factors In Predicting Drug And Substance Abuse Among Malaysian Youths. Addicta: The
Turkish Journal on Addictions. 2023; 10(1), 23-33.

4. Ismail R, Abdul Manaf MR, Hassan MR, Mohammed Nawi A, Ibrahim N, Lyndon N, et al. Prevalence of
Drug and Substance Use among Malaysian Youth: A Nationwide Survey. Int. J. Environ.Res. Public
Health. 2022; 19, 4684. https://doi.org/10.3390/ijerph19084684 PMID: 35457562

5. Hong SA, Peltzer K. Early Adolescent Patterns of Alcohol and Tobacco Use in Eight Association
ofSouth-East Asian Nations (ASEAN) Member States. Subst Use Misuse 2019; 54:288-96. https://doi.
org/10.1080/10826084.2018.1517797 PMID: 30463459

6. Institute for Public Health (IPH). National Health and Morbidity Survey (NHMS) 2017: Adolescent Health
Survey. 2017. Malaysia.

7. Rodzlan Hasani WS, Saminathan TA, Ab Majid NL, Miaw Yn JL, Mat Rifin H, et al. Polysubstance use
among adolescents in Malaysia: Findings from the National Health and Morbidity Survey 2017. PLOS
ONE. 2021; 16(1): €0245593. https://doi.org/10.1371/journal.pone.0245593 PMID: 33476329

8. Nawi AM, Ismail R, Ibrahim F, Hassan MR, Manaf MRA, Amit N, et al. Risk and protective factors of
drug abuse among adolescents: a systematic review. BMC Public Health, 2021, Nov 13; 21(1). https:/
doi.org/10.1186/512889-021-11906-2 PMID: 34774013

9. Brook JS, Morojele NK, Pahl K, & Brook DW. Predictors of drug use among South African adolescents.
The Journal of adolescent health: official publication of the Society for Adolescent Medicine, 2006; 38
(1), 26-34. https://doi.org/10.1016/j.jadohealth.2004.08.004 PMID: 16387245

10.  Shafurdin Nurul Shafini, Lyndon Novel Anak & Ismail Rozmi. Pengetahuan dan sikap terhadap dadah
dalam kalangan remaja di Malaysia. Prosiding Seminar Kaunseling, Sains Sosial & Pendidikan
(SKSSP). 2022; (2), 164-178

11.  Ismail R, Ahmad Nor Azri, Ibrahim Fauziah & Nen Salina. Pengaruh Faktor Individu, Keluarga dan Per-
sekitaran Sosial Terhadap Tingkah Laku Penyalahgunaan Bahan dalam Kalangan Remaja. Akade-
mika. 2017; 87(01), 7-16. https://doi.org/10.17576/akad-2017-8701-01

12. Islamova SN & Islamov RS. Prediction of Risk for Boys’ Involvement in Drug Use Based on Levels of
Self-evaluations in Russia. Indian J Psychol Med. 2017 May-Jun; 39(3); 281-286. https://doi.org/10.
41083/0253-7176.207322 PMID: 28615761; PMCID: PMC5461837.

13. Bandura A. Social learning theory. Prentice-Hall; 1977.

14. Miller WR, & Carroll KM. (Eds.). Rethinking Substance Abuse: What Science Shows,and What We
Should Do About It. New York: Guilford Press. 320 pp; 2006.

15. Shanmugam P. The Influence of Social Factors inDrug Addiction—A Mini Review of Work by Miller
&Carroll (2006). Journal of Alcoholism & DrugDependence. 2017; 5(04), 2-3. https://doi.org/10.4172/
2329-6488.1000272

PLOS ONE | https://doi.org/10.1371/journal.pone.0305460 June 14, 2024 15/18


https://doi.org/10.7759/cureus.31193
http://www.ncbi.nlm.nih.gov/pubmed/36505140
https://doi.org/10.3390/ijerph19084684
http://www.ncbi.nlm.nih.gov/pubmed/35457562
https://doi.org/10.1080/10826084.2018.1517797
https://doi.org/10.1080/10826084.2018.1517797
http://www.ncbi.nlm.nih.gov/pubmed/30463459
https://doi.org/10.1371/journal.pone.0245593
http://www.ncbi.nlm.nih.gov/pubmed/33476329
https://doi.org/10.1186/s12889-021-11906-2
https://doi.org/10.1186/s12889-021-11906-2
http://www.ncbi.nlm.nih.gov/pubmed/34774013
https://doi.org/10.1016/j.jadohealth.2004.08.004
http://www.ncbi.nlm.nih.gov/pubmed/16387245
https://doi.org/10.17576/akad-2017-8701-01
https://doi.org/10.4103/0253-7176.207322
https://doi.org/10.4103/0253-7176.207322
http://www.ncbi.nlm.nih.gov/pubmed/28615761
https://doi.org/10.4172/2329-6488.1000272
https://doi.org/10.4172/2329-6488.1000272
https://doi.org/10.1371/journal.pone.0305460

PLOS ONE

Predictors of drug and substance abuse among school-going adolescents living in drug hotspot in Malaysia

16.

17.

18.

19.

20.
21.

22,

23.

24,

25.

26.
27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

Simons-Morton B, & Chen RS. Over time relationships between early adolescent and peer substance
use. Addictive Behaviors. 2006; 31(7), 1211-1223. https://doi.org/10.1016/j.addbeh.2005.09.006
PMID: 16229958

Li SD, Zhang X, Tang W, Xia Y. Predictors and implications of synthetic drug use among adolescents in
the gambling Capital of China. SAGE Open. 2017; 7(4):2158244017733083. https://doi.org/10.1177/
2158244017733031.

Osborne V, Serdarevic M, Striley CW, Nixon SJ, Winterstein AG, Cottler LB. Age of first use of prescrip-
tion opioids and prescription opioid non-medical use among older adolescents. Substance Use Misuse.
2020; 55(14):2420—7. https://doi.org/10.1080/10826084.2020.1823420 PMID: 33059498

Mustafa A, Rajeh A, Mohammed A, Nawaf A, Mohammed A, Ali A., et al. Family, individual, and other
risk factors contributing to risk of substance abuse in young adults: A narrative review. Cureus. 2022;
14(12) https://doi.org/10.7759/cureus.32316

Bronfenbrenner U. The ecology of human development. Harvard University Press; 1979

Weisburd D, Petersen K, Zastrow T, Davis RB, Mazerolle L, & Eggins E. PROTOCOL.: Police stops to
reduce crime: A systematic review. Campbell Systematic Reviews. 2021; 17. https://doi.org/10.1002/
cl2.1166 PMID: 37051172

Koper CS. Assessing the practice of hot spots policing: survey results from a national convenience sam-
ple of local police agencies. Journal of Contemporary Criminal Justice. 2014; 30(2), 123—146.

Substance Abuse and Mental Health Services Administration (US); Office of the Surgeon General (US).
Facing Addiction in America: The Surgeon General’s Report on Alcohol, Drugs, and Health [Internet].
Washington (DC): US Department of Health and Human Services. CHAPTER 3, PREVENTION PRO-
GRAMS AND POLICIES; 2016. Available from: https://www.ncbi.nim.nih.gov/books/NBK424850/

Rachel Humeniuk, Henry-Edwards S Ali Robert, Poznyak Vladimir, Monteiro et al. The Alcohol, Smok-
ing and Substance involvement Screening Test (ASSIST): manual for use in primary care. World
Health Organization; 2010

Achenbach TM. Bibliography of published studies using the child behavior checklist and related materi-
als. Burhington: University of Vermont; 1991

Mooney RL, & Gordon LV. Mooney Problem Check Lists. [Manual]. Psychological Corp; 1950

Nik Jaafar NR, Tuti Iryani MD, Wan Salwina WI, Fairuz Nazri AR, Kamal NA, Prakash RJ, et al. Exter-
nalizing and internalizing syndromes in relation to school truancy among adolescents in high-risk urban
schools. Asia Pac Psychiatry. 2013. https://doi.org/10.1111/appy.12072 PMID: 23857834

Jodi Buehnerkemper. "Convergent and Discriminant Validity of the Self-Report of Personality (SRP)
and the Youth Self-Report (YSR)". 2002. Masters Theses. 1552.

Marella B & Prasetyawati W. Adjustment To College Work and Its Relationship With Psychological Dis-
tress Ininternational students At The University of Indonesia. JurnalPsikologi. 2021; 19(3), 285-295

Ho TTQ & Gu C. Cyberbullying victimization and depression: self-esteem as a mediator and approach
coping strategies as moderators. Journal of American College Health. 2021; 71 (1), 94-101 https:/doi.
0rg/10.1080/07448481.2021.1877718 PMID: 33650940

Bryan A, Moran R, Farrell E, & O’Brien M. Drug-Related Knowledge, Attitudes and Beliefs in Ireland:
Report of a Nation-Wide Survey. Dublin: The Health Research Board; 2020

Mahdi B, Al-Zurfi N, Fuad MD, Ghazi HF, Abdalgader MA, Elnajeh M, et al. knowledge, attitudes and
beliefs related to drugs among pahang matriculation students in Malaysia. International Journal of Pub-
lic Health Research. 2016; 6(2), 750-756. http://journalarticle.ukm.my/11567

Soni U, Sharma R, Sharma M, Khurana E, Chopra J, Julka D, et al. Impulsivity and Risk-Taking Behav-
ior in School-Going Adolescents. Cureus. (2023, June 21). https://doi.org/10.7759/cureus.40728 PMID:
37485185

Wingo T, Nesil T, Choi JS, & Li MD. Novelty Seeking and Drug Addiction in Humans and Animals: From
Behavior to Molecules. Journal of Neuroimmune Pharmacology. 2015, October 19; 11(3), 456—470.
https://doi.org/10.1007/s11481-015-9636-7 PMID: 26481371

Mahoney JJ, Thompson-Lake DG, Cooper K, Verrico CD, Newton TF, & De La Garza R. A comparison
of impulsivity, depressive symptoms, lifetime stress and sensation seeking in healthy controls versus
participants with cocaine or methamphetamine use disorders. Journal of Psychopharmacology. 2014,
November 25; 29(1), 50-56. https://doi.org/10.1177/0269881114560182 PMID: 25424624

Belin D, & Deroche-Gamonet V. Responses to Novelty and Vulnerability to Cocaine Addiction: Contri-
bution of a Multi-Symptomatic Animal Model. Cold Spring Harbor Perspectives in Medicine. 2012,
November 1; 2(11), a011940-a011940. https://doi.org/10.1101/cshperspect.a011940 PMID:
23125204

PLOS ONE | https://doi.org/10.1371/journal.pone.0305460 June 14, 2024 16/18


https://doi.org/10.1016/j.addbeh.2005.09.006
http://www.ncbi.nlm.nih.gov/pubmed/16229958
https://doi.org/10.1177/2158244017733031
https://doi.org/10.1177/2158244017733031
https://doi.org/10.1080/10826084.2020.1823420
http://www.ncbi.nlm.nih.gov/pubmed/33059498
https://doi.org/10.7759/cureus.32316
https://doi.org/10.1002/cl2.1166
https://doi.org/10.1002/cl2.1166
http://www.ncbi.nlm.nih.gov/pubmed/37051172
https://www.ncbi.nlm.nih.gov/books/NBK424850/
https://doi.org/10.1111/appy.12072
http://www.ncbi.nlm.nih.gov/pubmed/23857834
https://doi.org/10.1080/07448481.2021.1877718
https://doi.org/10.1080/07448481.2021.1877718
http://www.ncbi.nlm.nih.gov/pubmed/33650940
http://journalarticle.ukm.my/11567
https://doi.org/10.7759/cureus.40728
http://www.ncbi.nlm.nih.gov/pubmed/37485185
https://doi.org/10.1007/s11481-015-9636-7
http://www.ncbi.nlm.nih.gov/pubmed/26481371
https://doi.org/10.1177/0269881114560182
http://www.ncbi.nlm.nih.gov/pubmed/25424624
https://doi.org/10.1101/cshperspect.a011940
http://www.ncbi.nlm.nih.gov/pubmed/23125204
https://doi.org/10.1371/journal.pone.0305460

PLOS ONE

Predictors of drug and substance abuse among school-going adolescents living in drug hotspot in Malaysia

37.

38.

39.

40.

41.

42,

43.

44.

45.

46.

47.

48.
49.

50.

51.

52.

53.

54.

55.

Fite PJ, Griffith RL, Robertson S, & ODell C. Proactive and reactive aggression and substance use
among detained youth. Journal of Substance Use. 2021, June 23; 27(3), 328-334. https://doi.org/10.
1080/14659891.2021.1941353

Mathias CW, Duffing TM, Acheson A, Charles NE, Lake SL, Ryan SR, et al. Aggression as a Predictor
of Early Substance Use Initiation Among Youth With Family Histories of Substance Use Disorders.
Addictive Disorders & Their Treatment. 2015, December; 14(4), 230—240. https://doi.org/10.1097/ADT.
0000000000000068 PMID: 26752980

Niv S, Tuvblad C, Raine A, & Baker LA. Aggression and rule-breaking: Heritability and stability of antiso-
cial behavior problems in childhood and adolescence. Journal of Criminal Justice. 2013, September;
41(5), 285—291. https://doi.org/10.1016/j.jcrimjus.2013.06.014 PMID: 24347737

Norbayusri Baharudin M, Mohamad M, & Karim F. DRUG-ABUSE INMATES MAQASID SHARIAH
QUALITY OF LIFE: A CONCEPTUAL PAPER. Humanities & Social Sciences Reviews. 2020, June 29;
8(3), 1285-1294. https://doi.org/10.18510/hssr.2020.83131

LaSpada N, Delker E, East P, Blanco E, Delva J, Burrows R, et al. Risk taking, sensation seeking and
personality as related to changes in substance use from adolescence to young adulthood. Journal of
Adolescence. 2020, June 5; 82(1), 23-31. https://doi.org/10.1016/j.adolescence.2020.04.011 PMID:
32512252

Shafie AAH, Othman K, Baharudin DF, Mohamad Yasin N, Amat S, Mohd Jaladin RA, et al. An Analysis
on Youth Drug Abuse: Protective and Risk Factors in High-Risk Area. Pertanika Journal of Social Sci-
ences and Humanities. 2023, May 5; 31(2), 561-584. https://doi.org/10.47836/pjssh.31.2.07

Strickland JC, & Smith MA. The effects of social contact on drug use: Behavioral mechanisms control-
ling drug intake. Experimental and Clinical Psychopharmacology. 2023, May 5; 22(1), 23-34. https:/
doi.org/10.1037/a0034669

Crawford D. Inconvenient friendship: How successful cocaine dealers manage social obligations. Eco-
nomic Anthropology. 2021, May 12; 8(2), 259-272. https://doi.org/10.1002/sea2.12212

Van Hout MC. Differentiated normalization and drug transitions among rural youth in Ireland. Drugs:
Education, Prevention and Policy. 2010, September 7; 18(2), 124—131. https://doi.org/10.3109/
09687631003649371

Atif H, Peck L, Connolly M, Endres K, Musser L, Shalaby M, et al. The Impact of Role Models, Mentors,
and Heroes on Academic and Social Outcomes in Adolescents. Cureus. 2022, July 27. https://doi.org/
10.7759/cureus.27349 PMID: 36060382

Lander L, Howsare J, & Byrne M. The Impact of Substance Use Disorders on Families and Children:
From Theory to Practice. Social Work in Public Health. 2013, May; 28(3—4), 194-205. https://doi.org/
10.1080/19371918.2013.759005 PMID: 23731414

The United Office on Drugs and Crimes. World Drug Report 2018; 2018.

Ronen T. The Role of Coping Skills for Developing Resilience Among Children and Adolescents. In:
Kern M.L., Wehmeyer M.L. (eds) The Palgrave Handbook of Positive Education. Palgrave Macmillan,
Cham. 2021. https://doi.org/10.1007/978-3-030-64537-3_14

Markova S, & Nikitskaya E. Coping strategies of adolescents with deviant behaviour. International Jour-
nal of Adolescence and Youth. 2014, January 31; 22(1), 36—46. https://doi.org/10.1080/02673843.
2013.868363

Park SH, & Kim Y. Ways of coping with excessive academic stress among Korean adolescents during
leisure time. International Journal of Qualitative Studies on Health and Well-Being. 2018, January 1; 13
(1), 1505397. https://doi.org/10.1080/17482631.2018.1505397 PMID: 30099931

WuY, YuW, Wu X, Wan H, Wang Y, & Lu G. Psychological resilience and positive coping styles among
Chinese undergraduate students: a cross-sectional study. BMC Psychology. 2020, August 6; 8(1).
https://doi.org/10.1186/s40359-020-00444-y PMID: 32762769

Rudzinski K, McDonough P, Gartner R, & Strike C. Is there room for resilience? A scoping review and
critique of substance use literature and its utilization of the concept of resilience. Substance Abuse
Treatment, Prevention, and Policy. 2017, September 15; 12(1). https://doi.org/10.1186/s13011-017-
0125-2 PMID: 28915841

Compas BE, Jaser SS, Dunbar JP, Watson KH, Bettis AH, Gruhn MA, et al. Coping and emotion regula-
tion from childhood to early adulthood: Points of convergence and divergence. Australian Journal of
Psychology. 2014, June 1; 66(2), 71-81. https://doi.org/10.1111/ajpy.12043 PMID: 24895462

de Almeida Santos Z, & Benevides Soares A. Social skills, coping, resilience and problem-solving in
psychology university students. Liberabit. Revista Peruana De Psicologia. 2018, December 30; 24(2),
265-276. https://doi.org/10.24265/liberabit.2018.v24n2.07

PLOS ONE | https://doi.org/10.1371/journal.pone.0305460 June 14, 2024 17/18


https://doi.org/10.1080/14659891.2021.1941353
https://doi.org/10.1080/14659891.2021.1941353
https://doi.org/10.1097/ADT.0000000000000068
https://doi.org/10.1097/ADT.0000000000000068
http://www.ncbi.nlm.nih.gov/pubmed/26752980
https://doi.org/10.1016/j.jcrimjus.2013.06.014
http://www.ncbi.nlm.nih.gov/pubmed/24347737
https://doi.org/10.18510/hssr.2020.83131
https://doi.org/10.1016/j.adolescence.2020.04.011
http://www.ncbi.nlm.nih.gov/pubmed/32512252
https://doi.org/10.47836/pjssh.31.2.07
https://doi.org/10.1037/a0034669
https://doi.org/10.1037/a0034669
https://doi.org/10.1002/sea2.12212
https://doi.org/10.3109/09687631003649371
https://doi.org/10.3109/09687631003649371
https://doi.org/10.7759/cureus.27349
https://doi.org/10.7759/cureus.27349
http://www.ncbi.nlm.nih.gov/pubmed/36060382
https://doi.org/10.1080/19371918.2013.759005
https://doi.org/10.1080/19371918.2013.759005
http://www.ncbi.nlm.nih.gov/pubmed/23731414
https://doi.org/10.1007/978-3-030-64537-3_14
https://doi.org/10.1080/02673843.2013.868363
https://doi.org/10.1080/02673843.2013.868363
https://doi.org/10.1080/17482631.2018.1505397
http://www.ncbi.nlm.nih.gov/pubmed/30099931
https://doi.org/10.1186/s40359-020-00444-y
http://www.ncbi.nlm.nih.gov/pubmed/32762769
https://doi.org/10.1186/s13011-017-0125-2
https://doi.org/10.1186/s13011-017-0125-2
http://www.ncbi.nlm.nih.gov/pubmed/28915841
https://doi.org/10.1111/ajpy.12043
http://www.ncbi.nlm.nih.gov/pubmed/24895462
https://doi.org/10.24265/liberabit.2018.v24n2.07
https://doi.org/10.1371/journal.pone.0305460

PLOS ONE

Predictors of drug and substance abuse among school-going adolescents living in drug hotspot in Malaysia

56.

57.

58.

59.

Perry JC, Fisher AL, Caemmerer JM, Keith TZ, & Poklar AE. The Role of Social Support and Coping
Skills in Promoting Self-Regulated Learning Among Urban Youth. Youth & Society. 2015, December 7;
50(4), 551-570. https://doi.org/10.1177/0044118x15618313

El Kazdouh H, EI-Ammari A Bouftini S, El Fakir S, El Achhab Y. Adolescents, parents and teachers’ per-
ceptions of risk and protective factors of substance use in Moroccan adolescents: a qualitative study.
Substance abuse treatment, prevention, and policy. 2018, 13(1): 31. https://doi.org/10.1186/s13011-
018-0169-y PMID: 30200998

Luk JW, King KM, McCarty CA, McCauley E, Stoep A Vander. Prospective effects of parenting on sub-
stance use and problems across Asian/Pacific islander and European American youth: Tests of moder-
ated mediation. Journal of Studies on Alcohol and Drugs. 2017, 78(4): 521-530. https://doi.org/10.
15288/jsad.2017.78.521 PMID: 28728634

Roy M & Giraldo-Gracia R. The Role of Parental Involvement and Social/ Emotional Skills in Academic
Achievement: Global Perspectives. School Community Journal. 2018; 28(2), 29-46.

PLOS ONE | https://doi.org/10.1371/journal.pone.0305460 June 14, 2024 18/18


https://doi.org/10.1177/0044118x15618313
https://doi.org/10.1186/s13011-018-0169-y
https://doi.org/10.1186/s13011-018-0169-y
http://www.ncbi.nlm.nih.gov/pubmed/30200998
https://doi.org/10.15288/jsad.2017.78.521
https://doi.org/10.15288/jsad.2017.78.521
http://www.ncbi.nlm.nih.gov/pubmed/28728634
https://doi.org/10.1371/journal.pone.0305460

