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1. Introduction

According to the National Cancer Institute Dictionary of Cancer, the terms “drug abuse”
is defined as the use of illegal drugs or the use of prescription or over-the-counter drug use for
which they are meant to be used, or in large amounts. Addiction is something that is out of one’s
control, and it is very dangerous. The lives of addicts will gradually and irrevocably go out of
control and sometimes they lie or steal and behave aggressively (Nora, 2020).

Drug abuse is a situation when it is medically and socially disapproved (Bosli et. al, 2017). The
increasing abuse of methamphetamine and the emergence of new types of psychoactive drugs
are the major threat to current drug addiction problems, which increased by 136% from 2009 to
2017. According to National Anfi-Drug Agency (AADK, 2022) the total number of drug addicts in
Malaysia was 137,176 and the data increased by 11.4% compared to the 2021. Perlis ranked third
in drug abuse which were 760 people for every 100,000 population.

Recently in The Malay Mail (2023), AADK reported that drug abuse in Malaysia has increased by
27% for the first 6 months of 2023 to 118,820 addicts compared with 93,534 addicts reported in the
same period last year. 65% of the total numbers of drug addicts involved were youth and
teenagers. Perlis, Kedah, Kelantan, and Terengganu were among the states that recorded the
highest ratio per 100,000 residents involved in the problem of drug abuse. Meanwhile, Selangor
recorded the highest number of addicts. Specifically, Perlis states administration must take
immediate actions to reduce the number of drug addiction cases. This fact is very worrying
because if action is not taken to curb this problem, it will continue to worsen and has devastating
impact on the people of Malaysia especially the younger generation.

The younger generation is an asset to the nation who will continue its legacy. They will be the
leaders in the future. The advancement of a country lies in the hands of today’s generation as
they are the heirs of the nation’s leadership. Latib (2018) mentioned drugs were the main enemy
that can destroy the lives of the young generation who are the future leaders. Muzaffar (2020)
highlighted in Malaysia, the effects of drug abuse can lead to harmful situation. Drugs can cause
family break-ups, social problems, disruption of community’'s harmony and endanger the locall
people.

Therefore, the factors that contribute to drug abuse will be investigated to help the authorities
prevent the new generation involved with drugs. If the younger generation is free from drugs,
then, the future of Malaysia will be guaranteed with the nation leaders who are good in physical
and mental health. Through this study, it will help government agencies to reduce drug abuse
statistics by focusing more on these key factors.

Since there is no study about drug abuse in Perlis, this study focuses on finding the factors of drug
abuse in Perlis. Therefore, the main objective of this study is to analyse the main factors of drug
abuse in Perlis by using Fuzzy Analytical Hierarchy Process (FAHP). The sub-objectives are to rank
the factors of drug abuse and identify the main factors of drug abuse in Perlis.

2. Literature Review

This section discusses the factors that contributed to drug abuse found by previous
studies and the method used which was the Fuzzy Analytical Hierarchy Process (FAHP). The
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factors that caused the drug abuse have been identified including peer influence, curiosity,
taking drug for fun, depression, pain endurance, accidental consumption, taking drugs for
stimulant and others (including employment, level of education, money problems and more).

2.1 Peer Influence

A study by Shahera and Azizan (2021) showed that the drug addicts among youth in
Selangor agreed that one of the factors of drug abuse was caused by peer influence apart from
family environment and neighbourhood influence. Mohamad and Kamarudin (2015) stated that
the factors of drug abuse were depression, lack of awareness and peer influence. The results of
the study conducted on 200 adolescents also found that most adolescents were influenced by
friends to take drugs for emotional support (lbrahim & Zakaria, 2014).

Furthermore, Badariah et. al. (2015), Baba et. al. (2018) and Mohd Ekhwan et. al. (2018) stated
that environmental factors that led to drug abuse was peer pressure. Almost 80% of the total of
youths arrested by police confessed that peer pressure was the reason they involved with drugs
(Latib, 2018). A problematic peer would be considered as a powerful individual since he or she
serves as a network for drug trafficking (Jasni et. al, 2018). The statistics from 2014 until 2018
showed that peer pressure was the highest reason why youth took drugs (59%) (Md Salleh, 2020).

22 Curiosity

Curiosity encourages individuals to devote more attention to an activity, process
information more deeply, remember information better and fulfil tasks more accurately (Raharja
et. Al., 2018). Curiosity can be included into personal factors category. Based on the study by
Bosli et al. (2017), personal factors include overcoming mental disorder, reducing pain, and
curiosity. Yusoff (2019) showed that curiosity was one of the factors that contributed to drug
abuse as the total of 3,208 new addicts (15.27%) and 1,0315 (20.33%) of repeated addicts who
have tried drugs out of curiosity. Md Salleh (2020) stated other factors which caused the drug
abuse were curiosity, recreational drug use and stress. Mohd Ekhwan et. al. (2018) in their study in
Terengganu also found curiosity was the factor which has influenced the drug abuse.

23 Taking Drugs for Fun

Taking drugs for fun or for pleasure was one of the factors of drug abuse. Junior and older
people took drugs for fun, enjoyment, and socialisation. According to Jennifer (2019), people use
party drugs because it gives them energy to dance and socidlise, reduce inhibition, and
enhance the feeling of connection to others. Health Direct (2019) explained the Party drugs are
highly addictive and if people use them regularly, it can be hardly stopped. Mohd Ekhwan eft. al.
(2018) also indicated that youth took drugs for fun.

24 Depression or Stress

Huntley (2015) found that adolescents have a high possibility of experiencing depression
when they have behavioural problems, genetic problems, problems with their parents, academic
problems, or drug addiction. High expectations from family and society have led the possibility for
adolescents to experience depression and due to this reason, they took drugs as a solution.
According to Degenhardt et al. (2003), there were a significant relationship between depression
and drug abuse among adolescents and this finding was also supported by Huntley Njoko and
Obogo (2017). Espada et al. (2011) found that depression is associated with tobacco and
alcohol use rather than cannabis and adolescents took these drugs to forget their problems.
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2.5 Pain Endurance

Over the years, medication has been shown to reduce chronic pain, manage
posttraumatic stress disorder (PTSD), increate the syndrome, alleviate vomiting, decrease
infraocular pressure associated with glaucoma and reduce symptoms of Crohn's disease
(Lallanilla, 2013). The drugs used in the medical world are confrolled and they help the patients to
manage their pain. Mohd Ekhwan et. al. (2018) mentioned the enduring pain or body defence
has caused adolescents to take drugs. Cough syrup is also one of the drugs that influences
adolescents (Njoku & Obogo, 2017). It is easy to buy because it is available over the counter at
an affordable price. For instance, methadone is used as substitute therapy for drug addiction as it
can reduce drug addiction like heroin which has positive effects. However, addicts continue to
depend on the drug. According to Azimi and Abu Bakar (2019), the effects of taking methadone
will result the addicts to depend on the drug for the rest of their lives.

2.6 Accidental Consumption

Anyone can involve in drug abuse either intentionally or accidental consumption.
Athletes have a higher chance of getting involved with drugs because some athletes use drugs
to increase their sporting capabilities. According to MyHEALTH (2012), an official portal of the
Ministry of Health Malaysia, doping is the use of banned substances or methods to improve sports
performance. Athletes accidentally dope when they take a medicine to treat iliness or injuries
without knowing that it contains a prohibited substance. Yusoff (2019) has written in his article that
0.03% of drug addicts accidentally took drugs. Md Salleh (2020) also stated that one of the
factors of drug abuse was accidental consumption. These show that accidental consumption
can be included as one of the factors of drug abuse.

27 Taking Drugs for Stimulation

According to MyHEALTH (2012), stimulants are mixture of psychoactive substances that
have negative effects on the central nervous system, which consists of the brain and spinal cord.
Maijid (2019) stated that stimulants were a group of drugs that act on the brain to produce
stimulatory effect such as increasing focus on activities and relieving tiredness. The American
Addiction Centers (2019) also noted that people who take stimulants experience heightened
energy levels and enhanced focus. It also increases the speed of mental and physical processes
that can create desirable effects in the short-term by increasing the levels of dopamine in the
brain.

Taking drugs for the stimulating effect is a minor factor that contributes to drug abuse at 0.05%
based on data in 2015 (NADA, 2019). Drugs have also been used by adolescents to work for
longer hours and avoid fatigue. Based on BH Online (2019), a user claimed the long work shifts
and not taking enough rest to 48 hours led the person to seek Shabu-type drugs to get more
strength and alleviate exhaustion to work overtime.

28 Fuzzy Analytical Hierarchy Process (FAHP)
FAHP is one of the mathematical models that uses analytical mathematics to handle an
individual's inescapable subjective and personal interest in making decisions. FAHP is a relative

measurement theory and methodology for relative measurement (Brunelli, 2015). It is one of the
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most widely approaches in multiple criteria of decision making (MCDM), mixing subjective and
personal interest in the risk assessment process (Radionovs & Uzga-Rebrovs, 2016). Putra et al.
(2018) defined FAHP as a decision support method used to complete the problem by solving the
solution, grouping, and rearranging it info a hierarchical structure.

This method could assist decision making problems in real life. For example, Chou and Yu (2013)
proposed a hybrid FAHP model to solve a decision-making problem in an uncertain and multiple-
criteria environment choice of international centres in the global logistics of multinational
corporations. By using this method, it helps the decision maker to make more efficient, flexible,
and redlistic decisions based on the available criteria and alternatives (Kaur, 2014).

Based on the previous studies, FAHP method has been proven to be applicable and effective for
solving many problems in the real life (Putra et al. 2018; Hapsari, & Subiyanto, 2020). All previous
studies relied on the objective of decision-making method to rank the factors of drug abuse and
the finding of the main factors indicate FAHP is highly appropriate to be used in this study.

3. Methodology

This study requires data on the prevalence of drug abuse in Perlis. The data was
collected from the experts who were five (5) professional staffs at the Malaysian National Anti-
Drug Agency, Perlis. The experts were from Treatment, Medicational and Rehabilitation division,
Enforcement and Security division and Policy, Planning and Study division. The primary data was
collected from the experts using Fuzzy Analytic Hierarchy Process (FAHP) method which required
experts’ comments. It was prepared by using a questionnaire. The contents of the data were
divided into eight (8) variables: peer influence, curiosity, taking drugs for fun, stress, pain
endurance, accidental consumption, taking drugs for stimulant and others (including
employment, level of education, money problems).

The data collected were analysed using the Fuzzy Analytical Hierarchy Process (FAHP) method
and assisted by Microsoft Excel software. Briefly, there were three (3) main phases for FAHP. These
phases supported the decision-making which was the selection of the best alternative among
the others, hierarchical structuring, pair-wise comparisons that determine weights. Hierarchical
structure of FAHP consisted of three levels which were Upper-level, Mid-level, and Sub-level. The
Upper-level phase found the goal which the studier infended to achieve in the study. The Mid-
level phase prepared the criteria that would be used to determine the main factors of drug
abuse. These two steps were used in this analysis, but the third phase was an alternative or sub-
criteria which did not involve in this study.

There were six (6) steps involved in solving the decision-making problem with FAHP. The steps are
described as follows.

Step 1: Decision making problem.

The first step was needed to define the problem and determine the desired solution. The number
of decision points was symbolised by m and the number of factors influencing those points was
symbolised by n. In particular, the right estimation of the number of factors affecting the outcome
was necessary for a reliable and rational pairwise comparison.

Step 2: The comparison matrix between factors is formed.
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The matrix of comparison was the nxn dimensional square matrix of all the components in the
dimensions of the hierarchy system. The linguistic ferm was to be assigned to pairwise
comparisons by asking which of the two dimensions was the most relevant. The matrix
components on the diagonal of this matrix were set to one value. The matrix of comparison is
shown in the following formula.

C(arsbisenny  (@sbisen) o (@igsbiscrn)

g _|@uvhaear) (a.bxe) - (a2n:bonsCan)

y . . . .

_(anlﬂbnlaan) (@p2:0p2-¢02) =+ (Qumsbym>Cm) (1)
I 1 (a12,b12,¢12) = (@1p:b105¢10)
1(az1,b31,¢21) 1 =+ (azp,b245¢2p)

Sij = : : : :
_1/(anlabnl>cn2) 1/(an2’bn2’cn2) 1

In this phase, the linguistic variable was determined. The linguistic parameter was described in
terms of collection: it is an array of linguistic terms. Linguistic terms were arbitrary definitions for the
linguistic element. § linguistic variable was a variable which value were words or phrases in a
natural or iatrical word. The computational fechnique was assessed based on the following fuzzy
number described by Gumus (2009).

Table 1
Membership function of linguistic scale
Fuzzy number Linguistic Scale of fuzzy number
9 Perfect (8,9.10)
8 Absolute (7.8.9)
7 Very good (6,7.8)
6 Fairly good (5.6.7)
5 Good (4,5.6)
4 Preferable (3.4.5)
3 Not bad (2,3,4)
2 Week advantage (1,2.3)
1 Equal (1,1.1)

Source: Gumus (2009)

Table 1 displays an example of membership function of linguistic scale. The scale of the fuzzy
number is defined by three (3) parameters of the symmetrical triangular fuzzy number, which is
left, middle and right.

Step 3: Calculation of the Average Fuzzy Number Preference

In this step, the average fuzzy number preference was calculated by dividing the sum of value
with the number of respondents. If the situation involved more than one respondent, m would be
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the number of respondents. The equation (2) and (3) show the calculations of pairwise
comparison matrix G.

m k k k
a,,b ,c,
(a;,b;,c;)= Zkzl( - )for i, j,m=1273 (2)
i i m
(alkl > blkl > clkl ) ce (alkn > blkn > Clkn)
G= : : (3)
(al]:l’br]:l’cr]:l) (al]:m’b:m’cr]t(m)

Step 4: Calculation of the Geometric Mean of Fuzzy Comparison Value

The fuzzy geometric mean and fuzzy weights of each criterion as described in Equation (4) and
(5) is calculated in this step.

= ((ail’bil’cil)®"'®(aij’bij’cl'j)®"'®(ain’bin’cin))l/n (4)

W=r®N®.0K®.. . Qr) (5)

The variable r, refers to geometric mean of fuzzy comparison value of criterion i for each
criterion. w, is referred fo the fuzzy weight of the i-th criterion which can be shown by lower,

middle and upper values of the fuzzy weight. Then, the vector summation for each 7 is

calculated with the (-1) power of summation vector as described in Equation (6). The final value
will be replaced in the form of increasing order.

St (6)
r - ’ ’
2.6 b 2,

Step 5: De-fuzzify the Fuzzy Weight of Criterion

In this step, the value of fuzzy weight needs to be de-fuzzified to obtain the ranking order of the
decision element. P is referred to the de-fuzzify value calculated as shown in Equation (7).

awi + bwi + cwi

P= 7)

n
Step 6: Normalise the De-fuzzified Weight of Criterion

Once P is calculated, the value of non-fuzzy number, O, will be determined. Equation (8) shows

the formula of the normalization. Normalization is importance to change the value of numeric
column in the dataset to a common scale without distorting differences in the range of values.

P
P (8)
S
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By performing the last step, the value of normalised weight will be determined and the criteria
from the highest to the lowest value can be ranked.

4. Results

There were eight (8) criteria used to be ranked in this study which were peer influence,
curiosity, taking drug for fun, stress or depression, pain endurance, accidental consumption,
taking drugs for stimulation and others. All the criteria were ranked based on the weight value.

FAHP was used to find the geometric mean of fuzzy comparison valued for all criteria. Equation
(4) was used to find the value of geometric mean. All calculations for the geometric mean of
fuzzy comparison were manually calculated. Table 2 shows the geometric mean of fuzzy
comparison values where each column represents the fuzzy triangular number denoted as
(Lm,u). The total value for each of the criterion, the reverse value and the values in increasing
order are shown in the Table 2. The value of increasing order is important to find the value of fuzzy
weight. The values are 0.049, 0.056 and 0.065.

Table 2
The geometric mean of fuzzy comparison values.

Geometric Mean

Criteria
| m u

1 1.429 1.594 1.772
2 1.657 1.947 2.3004

3 3.148 3.678 4.197

4 2.917 3.337 3.751

5 1.867 2217 2.56

6 1.432 1.777 2.106

7 2.015 2.279 2.539

8 0.994 1.125 1.283
Total 15.459 17.95 20.509
Reverse(-1) 0.065 0.056 0.049

Increasing Order 0.049 0.056 0.065

Next, the calculation of fuzzy weight of the criterion was applied and the results are shown in
Table 3. After that, non-fuzzy weight was calculated by using Centre of Area method which can
be referred in Equation (5). The value of Pi needed to be normalised by dividing with the total
value of non-fuzzy weight that is shown in Equation (7) and the values of normalised relative
weight for each criterion are tabulated on Table 4.

Table 3 Fuzzy weight of the criterion

Fuzzy Weight
Criteria y 9
m V]
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1 0.07 0.089 0.115

0.081 0.109 0.15
0.154 0.206 0.273
0.143 0.187 0.244
0.091 0.124 0.166
0.07 0.0995 0.137
0.099 0.128 0.165
0.049 0.063 0.083

O N O~ O A WN

Table 4 shows the value of de-fuzzified, Pi and normalized relative weight, Qi for eight criteria
which are peer influence, curiosity, taking drug for fun, stress or depression, pain endurance,
accidental consumption, taking drugs for stimulation and others. For peer influence, the value
obtains 0.0885 while curiosity obtains 0.1098. The values of normalized relative weight for taking
drug for fun, stress or depression, pain endurance, accidental consumption and taking drug for
stimulation are 0.2045, 0.1854, 0.1231, 0.0991 and 0.1267. Lastly, for factor others, the value obtains
0.063.

Table 4
Non-fuzzy and normalized relative weight of criteria
Criteria Pi Qi

1 0.0913 0.0885

2 0.1133 0.1098
3 0.211 0.2045
4 0.1913 0.1854
5 0.127 0.1231
6 0.1022 0.0991
7 0.1307 0.1267
8 0.065 0.063

Table 5 presents the normalised non-fuzzy relative weights for each criterion. Based on
Table 5, it shows the criteria that contribute to drug abuse in Perlis. It is ranked based on the value
of weight from the highest value to the lowest value. The results show that taking drugs for fun is
the main factor that contributes to drug abuse with the highest weight value which is 0.2045.
While stress or depression is at second place with the weight value at 0.1854. Then, taking drugs
for stimulants and taking drugs to endure pain are ranked at third and fourth place with weight
values at 0.1267 and 0.1231. The difference between taking drugs for fun and enduring pain is
0.0036. After that, the values of weight for curiosity and accidental consumption are 0.1098 and
0.0991 respectively which place these two factors at the fifth and sixth rank. Lastly, the least
impactful factors of drug abuse are peer influence and others which are at the seventh and
eighth rank with the values of weight are 0.0885 and 0.063 respectively.
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Table 5
Ranking of criteria based on normalized non-fuzzy relative weight
Criteria Weight Ranking
Peer Influence 0.0885 7
Curiosity 0.1098 5
Taking Drug for Fun 0.2045 1
Depression 0.1854 2
Pain Endurance 0.1231 4
Accidental Consumption 0.0991 6
Taking Drug for Stimulants 0.1267 3
Others 0.063 8

5. Discussion

The results display on Table 5 show the factors that have contributed to drug abuse in
Perlis. The results indicate that taking drugs for fun is the main factor influences adolescents to
take drugs with the highest weight value which is 0.2045. It is followed by stress or depression,
taking drugs for stimulants, taking drugs to endure pain, curiosity, accidental consumption, peer
influence and other factors. Based on these results, it determines the main factor which causes
drugs abuse in Perlis is taking drugs for fun and pleasure.

The result of the study is in line with the director general of AADK statement in his recent speech
reported in the Malay Mail (2023), which stated 67% of drug addicts were young people and
teenagers. Moreover, he also stated that having too much free time without doing any activities
was one of the main contributing factors for the teenagers and youngsters to involve in drugs.
Obviously, taking drugs for fun is something that young people often do without thinking the
consequence of their actions.

The result of this study is a little difference from other states in Malaysia. For example, Badariah et
al. (2015) revealed that peer influence was a significant factor leading to drug abuse among
youth in Kuala Lumpur. A study by Shahera and Azizan (2021) in Selangor found that the main
factor influencing youth to commit drug abuse was neighbourhood influence which was proven
by p-value<0.05. It was followed by family environment and peer influence factors. Another study
done by Mohd Ekhwan et al. (2018) in Terengganu who identified that the most influential factor
was due to peer influence, followed by curiosity, faking drug for fun and enduring pain.

Study in Kedah that was conducted by Badariah et al. (2019) found that there were four factors
of drug abuse among youth including law awareness, lifestyle, and peer influence. Shafi and
Chandrashekar (2021) did a pilot study in Perak Tengah district and their findings revealed that
there was a strong positive correlation between perception of drug abuse with family relationship
and peer influence.
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Muhammad et al. (2020) has conducted an interview with the drug addicts that have been
frequently admitted to the Narcotics Recovery and Addition Centre (PUSPEN) Jeli and Bachok,
Kelantan. Their study identified the factors contributed to the relapse phenomenon which
involved internal factors such as frustration, lack of willpower, anger, resentment, boredom and
lack of religious knowledge and practice. Moreover, the external factors were income factor
(scarce income and surplus income), lack of family support, rejection from the community,
influence from the mass media, influence from old friends, and no place to go after being
released from the rehab centre.

6. Conclusion

This study which was conducted to rank and identify the main factors of drug abuse in
Perlis by using the Fuzzy Analytical Hierarchy Process (FAHP) has achieved its objective with the
help of five (5) ADDK professional staffs. There were eight (8) variables involved in this study which
were peer influence, curiosity, taking drug for fun, depression, or stress, pain endurance,
accidental consumption, taking drug for stimulant and others.

From the results of this study, it was found that the main factor of drug abuse was drug addicts
who took drugs for fun since ifs value of weight is significantly higher than the other criteria. The
reason why youths took drugs because they wanted to have fun and gain new experience. In
addition, they were proud to announce to their friends about the new experience. They forgoft all
their problems when they were under the influenced of drugs. In fact, drugs were often used in
places of entertainment such as nightclubs and parties. Other contributing factors in this study
were depression or stress, taking drug for stimulation, pain endurance, curiosity, accidental
consumption, peer influence and others.

In conclusion, this study was conducted to discover the contributing factors of drug abuse and to
help the relevant authorities to identify the causes that lead to this issue in Malaysia. By identifying
the main factors of drug abuse, it would enable the authorities to seek for the solution. For future

studies, it is recommended to pay attention to drug addicts who relapse after leaving the
rehabilitation centre.
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