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Abstract 

Aims:  Youth are frequently exposed to drugs, and most youth who misuse drugs are reluctant to seek help from ser-
vices due to the worry of others being judgmental, lacking expertise, exposing their personal information, or inform-
ing their parents. Considering these concerns, we propose to evaluate the effectiveness of a medical peer-delivered 
intervention comprising brief motivational interviewing via instant-messaging interaction in reducing drug misuse 
among youth in Hong Kong.

Methods:  A two-group single-blind, randomised controlled trial will be conducted. Multiple approaches, including 
online and face-to-face methods, will be used to recruit the participants. The participants, aged 25 years or younger 
and reporting any drugs that they have taken within the past 30 days, will be recruited and randomised to receive 
either brief motivational interviewing via interactive instant-messaging (the intervention) or general health text-
messages (comparator). The primary outcome will be the change in the participants’ reductions in self-reported 
drug consumption at 12 months compared to that at baseline. The secondary outcomes will be the changes in the 
drug-abusing participants’ reductions in self-reported drug consumption at 6 months, the changes in the drug-
quitting participants’ 6- and 12-month contemplation stages and relapse risk compared to that at baseline, 30 days’ 
self-reported drug abstinence at 6 and 12 months, and the treatment needs and motivation at 6 and 12 months com-
pared to that at baseline. The effectiveness of the proposed intervention will be examined with adjusted regression 
models, with adjustment for baseline characteristics and the use of an intention-to‐treat approach.

Discussion:  This proposed study will be the first randomised controlled trial to assess the effectiveness of a medical 
peer-delivered interactive intervention to reduce drug misuse among youth in Hong Kong. The proposed interven-
tion has the potential to increase the help-seeking behaviour and intention to quit among youth who misuse drugs. 
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Introduction
Drug misuse is a worldwide problem, especially among 
youth. In Hong Kong, there is easy access to a wide range 
of illicit drugs from multiple sources, which has led to an 
increase in drug misuse among youth. According to the 
Central Registry of Drug Abuse Report in Hong Kong, 
87.3 % of people with a drug use disorder reported that 
they first used drugs at 25 years of age or younger [1]. Sta-
tistics from the Central Registry of Drug Abuse show that 
the number of students who claimed to have used drugs 
increased by 23 % between 2014/15 and 2017/18 and that 
81 % of those had begun using drugs before 15 years of 
age [1, 2]. In addition, official figures revealed that 58 % 
of students who misuse drugs only at their own home or 
a friend’s home, which was a substantial increase from 
the 43 % recorded in 2008 [2]. These statistics show the 
alarming amount and nature of drug misuse and hidden 
drug-taking among youth in Hong Kong.

An early age at first drug use is strongly associated with 
the risk of developing a substance-use disorder later in 
life [3]. Youth who persistently misuse substances often 
have an array of problems, such as academic difficulties, 
physical and/or mental health-related problems, poor 
peer relationships, a tendency to exhibit risky sexual 
behaviour, an increased incidence of blood-borne dis-
eases, and involvement with the juvenile justice system 
[3–5]. In addition, there are harmful consequences for 
family members of those who misuse drugs and for their 
communities and wider society [6]. As a result, youth 
drug misuse in Hong Kong has become a major problem 
that cannot be overlooked.

A combination of medical treatment and counselling is 
the most common treatment for people with drug mis-
use [7]. However, of the drug-misusing youth surveyed, 
more than half reported that they had never attempted 
to abstain from using drugs, only 12.2 % had attempted to 
seek help, and more than 75 % reported they would not 
accept medical treatment because they did not believe 
that they were addicted [2]. Many non-pharmaceutical 
interventions have previously been applied, but a meta-
analysis found that these interventions were ineffective at 
helping youth stop misusing drugs [7, 8]. A primary rea-
son for this failure was that the patient education meth-
ods used may have made drug-misusing youth resistant 
to accepting interventions [8]. Previous studies have con-
firmed that recovery from drug misuse is influenced by 
users’ intentions to change, which are directly determined 
by their perceptions of anti-drug education and their 

perceived self-efficacy to change [3]. However, their atti-
tudes, social influences, and demographic characteristics 
have more indirect effects on recovery from drug misuse 
[9]. Another reason for the failure of non-pharmaceutical 
interventions may be that standard interventional con-
tent may fail to meet the personal needs of people who 
misuse drugs. In addition, the meta-analysis also showed 
that individual interventions comprising more than one 
session had a stronger effect, whereas brief interven-
tions provided an insufficient number of sessions to sup-
port behaviour changes among youth who misuse drugs 
[8]. Furthermore, qualitative interviews with youth drug 
misusers have shown that adolescents were reluctant to 
seek help from sources who they believed would be judg-
mental, lacked expertise, would reveal their personal 
information to others, or would inform their parents [10]. 
These findings demonstrate that feasible, individualised, 
and effective non-pharmaceutical interventions must be 
developed to assist Hong Kong’s drug-misusing youth to 
change their unhealthy behaviour.

Conceptual framework
Our proposed intervention will be developed with the 
use and guidance of (1) medical peer-delivered counsel-
ling, (2) instant messaging, and (3) brief motivational 
interviewing.

Medical peer‑delivered counselling
The use of peer counsellors rather than general counsel-
lors increases the appeal of addiction services to youth 
and young adult drug users [11]. Because most young 
people are not eligible to hold positions of power in 
society, they are subject to authority. This power differ-
ential means that communication between adults and 
youth can be difficult, which manifests as a knowledge 
gap when attempts are made to engage youth in drug-
misuse reduction initiatives. In contrast, the equality in 
power status between youths means that peer-delivered 
risk communication is more likely to be successful [11]. 
In addition, the psychological and social factors associ-
ated with the initiation and continuation of drug misuse 
differ between young people and older adults. Worries 
about the stigma of drug use, being judged, the exposure 
of personal information, their parents being informed, 
not knowing what to expect from the treatment, and 
major lifestyle changes are the main barriers that pre-
vent youth and young adults from seeking substance 
use treatment [10, 12]. Youth who misuse substances 

As a result, more youth misusing drugs may be helped to abstain from drugs. This proposed study will inform deci-
sions on whether it is worthwhile to invest resources in large-scale implementation of such an intervention.
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often experience an array of problems, including aca-
demic difficulties, health-related problems (including 
mental health problems), poor peer relationships, and 
risky sexual behaviour. Due to their similar age, peers 
can address the concerns of youths by drawing on their 
own experiences [13]. Knowledge-sharing and empa-
thetic listening from peers may be more effective at help-
ing drug-misusing youth to overcome or reduce their 
fear of the unknown regarding the treatment programme 
[14]. However, addiction counselling on substance use is 
more complex than counselling for smoking cessation or 
alcohol and requires more professionalism. Peers with a 
medical background can therefore best address youths’ 
concerns, as they have the combined advantages of a sim-
ilar age and a better ability to master related knowledge 
and counselling skills than non-medical peers.

Instant messaging
Given the ubiquity of mobile technology among youth 
and the considerable logistical barriers to face-to-face-
based care, instant messaging (IM) via mobile applica-
tions (apps) such as WhatsApp or WeChat is increasingly 
being used as a new strategy for health promotion and 
for enhancement of treatment compliance [13]. A previ-
ous study reported that drug-abusing clients preferred to 
use online counselling because it provided a private and 
emotionally safe environment that was less confronta-
tional than traditional forms of counselling [15]. There-
fore, interaction via smartphone apps encourages those 
who are reluctant to seek face-to-face help to obtain 
direct anti-drug misuse advice. IM also enables rapid, 
real-time interactions, thus delivering continual profes-
sional advice and personalised support to help drug mis-
users overcome drug-withdrawal symptoms.

Brief motivational interviewing
Motivational interviewing (MI) was originally developed 
in the field of alcohol misuse and has been successfully 
used to treat other health-related behaviours [14, 16]. 
In contrast to most patient education methods, MI is a 
direct, client-centred counselling strategy that encour-
ages clients to explore and resolve their ambivalence 
and promotes their confidence in their ability to change 
their behaviour. Brief MI has the advantage of saving 
manpower and, like MI, treats individuals as advocates 
to initiate and continue their own behavioural change. 
However, individuals may experience fluctuating moti-
vations before changing their behaviour and thus may 
do so in a state of ambivalence [17]. Brief MI therefore 
emphasises the use of shorter and simpler strategies, 
which include an opening strategy, asking a subject to 
describe a typical day, exploring the good things and the 
less good things about exhibiting the targeted behaviour, 

providing information, comparing the future and the pre-
sent, exploring concerns, and helping with decision-mak-
ing. Brief MI uses these strategies as part of a dynamic 
and interactive process to explore and resolve individuals’ 
ambivalence and to develop discrepancies between indi-
viduals’ core beliefs and the behaviour of not engaging in 
a desirable health-related lifestyle practice. This process 
enhances the confidence of individuals and their motiva-
tion to change their behaviour.

Incorporating medical peer counselling, IM, and brief MI 
into the promotion of drug misuse reduction among youth
A medical peer-delivered intervention via IM interaction 
may be more effective in helping to eliminate or reduce 
drug-abusing youths’ fear of personal-information expo-
sure, in increasing their knowledge of what to expect 
from treatment and their ability to change their entire 
lifestyle, and in reducing their worries about withdrawal 
symptoms. This type of intervention therefore has the 
potential to increase help-seeking behaviour and the 
intention to quit among youth who misuse drugs, who 
are typically reluctant to seek help from services that 
require real-name registration. Brief MI strategies may be 
used to guide youth who misuse drugs to attempt a step-
by-step process of behaviour change, which may enable 
them, with assistance, to abstain from drugs.

As stated above, the proposed intervention may be fea-
sible and effective in reducing drug misuse among youth. 
However, our literature search revealed a paucity of stud-
ies that explored the effectiveness of such interventions. 
This proposed study will therefore involve a randomised 
controlled trial to determine the effectiveness of a medi-
cal peer-delivered intervention that comprises brief MI 
via IM in reducing drug misuse among youth in Hong 
Kong.

Methods
Study design
This proposed study will be a two-arm, parallel-group, 
pragmatic randomised controlled trial (RCT) with a 1:1 
allocation ratio. It will compare the reduction in drug 
misuse at 12 months in two groups of youths: those who 
are individually randomised to participate in the inter-
vention group, who will receive medical peer-delivered, 
interactive brief MI via IM; and those in the control 
group, who will receive general health information via 
text messaging (Fig. 1).

Resource and setting
This proposed study will be conducted in association 
with the Medical Peer Addiction Counselling Quitline 
Service (MedPAC Quitline), supported by the Beat Drugs 
Fund, Narcotics Division, Security Bureau of Hong Kong. 
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The team of the School of Nursing at the University of 
Hong Kong established this first peer-oriented drug 
misuse quitline in 2020. Trained youth and young adult 
counsellors with a medical background provide peer-ori-
ented drug-misuse counselling via MedPAC Quitline to 
drug-abusing youth and young adults and actively refer 
those in need to further treatment and rehabilitation 
services.

Participants and sampling
Callers to the MedPAC Quitline and those who are 
actively recruited from schools and communities will 

be eligible service targets for the MedPAC Quitline. 
Youth who misuse drugs and have contacted the Med-
PAC Quitline will be eligible for inclusion in this pro-
posed study if they (1) are 25 years of age or younger, 
(2) report having taken drugs within the past 30 days, 
(3) are able to communicate in Chinese, (4) agree to 
receive counselling via a messaging app (such as What-
sApp or WeChat), and (5) verbally consent to join the 
follow-up intervention. We will exclude potential sub-
jects who have communication barriers and those who 
are undergoing other drug-misuse recovery treatments.

Assessed for eligibility

Excluded
Not meeting inclusion criteria (aged 

26 or above, have not used any 
drugs for the past 30 days, unable 
to communicate in Chinese, no 
mobile phone)

Declined to participate
Other reasons (n=  )

Intention-to-treat analysis (n=67)

1 week, 1 week, 1, 3, 6, 9, and 12 months 
follow-up

Allocated to intervention (n= 67)
 Receive telephone counselling 

Receive brief MI via the chatting function of 
instant messaging apps (e.g., WhatsApp, 
WeChat) for 6 months

1 week, 1 week, 1, 3, 6, 9, and 12 months 
follow-up

Allocated to intervention (n= 67)
Receive telephone counselling 
Receive general health information via SMS

for 6 months

Intention-to-treat analysis (n=67)

Allocation

Analysis

Follow-Up

Randomized

Enrollment












Fig. 1  CONSROT Flow diagram
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Because no previous study has conducted a brief tel-
ephone-based MI intervention, the sample size for the 
proposed RCT has been calculated according to a pre-
vious RCT that involved a computer-based MI inter-
vention [18]. In this previous RCT, the mean number 
of drug-misuse consumptions per day decreased from 
11.94 at baseline to 5.52 at 12 months for participants 
in the intervention group, and 9.22 at baseline to 8.61 at 
12 months for those in the control group. The effect size 
was 0.64 for the MI intervention on drug-misuse reduc-
tion, with reference to the control group [18]. Based on 
these results, to detect a two-sided significant difference 
between groups with a power of 80 % and a significance 
level of 5 %, which are commonly accepted metrics for 
behavioural studies, the required sample size for this pro-
posed RCT has been estimated to be 40 participants in 
each group. Given an expected retention rate of approxi-
mately 60 % at the 12-month follow-up, the target num-
ber of participants will be at least 134 (67 per group).

Recruitment
Recruitment will begin in March 2021. The MedPAC 
Quitline Service is promoted to Hong Kong residents 
through a variety of platforms, such as publicity and 
exhibitions in secondary schools and tertiary educational 
institutions, non-governmental organisations, and indus-
tries; community outreach activities; advertisements in 
newspapers, magazines, and on the Internet; the Med-
PAC Quitline website and social media platforms; post-
ers; and snowball approaches. At least 20,000 pamphlets, 
booklets, and other publicity materials as well as invita-
tion letters for this study will be delivered to secondary 
schools and tertiary educational institutions, including 
middle schools, vocational training schools, colleges, and 
universities. Exhibitions, carnivals, and anti-drug games 
and competitions will be held in secondary schools and 
tertiary educational institutions that agree to partici-
pate in this project. Our research assistant will screen 
all potential subjects and will invite those who meet the 
inclusion criteria to participate in the study.

Randomisation and blinding
A simple complete randomisation method will be 
adopted. The subjects will be randomly allocated to 
either the intervention or the control group. The random 
numbers used for group assignment will be generated 
using a personal computer by another research assistant, 
who will not be involved in the subject recruitment. The 
randomisation will be performed by a research assistant 
who will open a serially numbered, opaque, sealed enve-
lope that contains a card indicating the randomly allo-
cated group. Because the subjects will be aware of their 
allocation according to the content received, we will be 

unable to completely blind them. However, a single-blind 
approach will be adopted, in which all outcome assessors 
and data analysts will be blinded to the group assignment.

Intervention
In addition to receiving the basic service provided by the 
MedPAC Quitline, the subjects in the intervention and 
control groups will receive brief MI via IM interaction 
and general health text-messages, respectively.

Intervention group
The interaction communication using brief MI will be 
applied via the chat function of IM apps (e.g., WhatsApp 
or WeChat). The intervention will be performed for 6 
months at a frequency of at least twice a week. To begin 
the conversation, trained peer counsellors will actively 
contact the participants and explore their lifestyles and 
their current barriers to and facilitators of change. The 
counsellors will do this by asking participants about their 
current lifestyles, drug-misuse habits, and levels of stress 
to establish a collaborative relationship with and obtain 
a general understanding of each participant (opening 
strategy). To further understand why a participant does 
not intend to reduce his/her drug misuse, the counsellor 
(interventionist) will review a typical day of the subject 
(a typical day) and ask about the advantages and disad-
vantages of not reducing drug misuse. Each participant 
will receive further information about the health benefits 
of reducing or quitting drug use, if he/she is interested in 
doing so (providing information). To elicit information 
on discrepancies, each participant will be encouraged to 
talk about his/her ideal future and to compare the past 
and the present (the future and the present). The inter-
ventionist will also listen to, explore, and summarise the 
concerns of the participant (exploring concerns). The 
interventionist will resolve the ambivalence of the par-
ticipant by describing what others have done in a simi-
lar situation and presenting options, while not urging a 
participant to make a decision (helping with decision-
making). Importantly, the participant’s confidence about 
reducing or quitting his/her drug use will be enhanced 
throughout the process of receiving personalised health 
advice, as this advice will emphasise the health benefits of 
reducing or quitting and encourage the participant to be 
aware of resources that enable and facilitate such behav-
ioural change. At the request of the participant, the inter-
ventionist will provide more comprehensive information 
and suggestions on how to reduce drug use, including the 
skills to overcome withdrawal symptoms.

Control group
The subjects will receive general health information via 
text message, such as ‘do physical exercise for at least 30 
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minutes per week to keep yourself healthy’, for 6 months 
at a frequency of twice a week.

Measures
The demographics and baseline characteristics of partici-
pants will be collected during the baseline phone coun-
selling. A structured questionnaire will be developed for 
this purpose by adopting or modifying international and/
or locally validated instruments. The questionnaire will 
gather information on a participant’s (a) drug misuse 
profile, including the types of drugs used, his/her num-
ber of days of use, his/her daily drug consumption, and 
his/her history of quitting; (b) beliefs and values relating 
to drug use, using the Chinese Drug Involvement Scale 
[19]; (c) drug misuse-related knowledge [20]; (d) attitudes 
towards their drug abuse [20]; (e) contemplation stage of 
drug-misuse abstinence, using the Contemplation Ladder 
Tool [21]; (f ) treatment needs and motivation, using the 
Texas Christian University Motivation and Readiness For 
Treatment form [22]; (g) self-efficacy to avoid drug use, 
using the Adolescent Relapse Coping Questionnaire [23]; 
(h) quality of life, using the EuroQol 5-Dimension 5-Level 
Questionnaire [24]; (i) depression level, using the Center 
for Epidemiologic Studies Depression Scale [25]; and (j) 
self-esteem, using the Rosenberg Self-Esteem Scale [26]. 
The Chinese versions of the above scales have been eval-
uated to show acceptable validity and reliability [19–26].

All participants will receive follow-up telephone calls 
from our trained research assistant at 1 week, 1 month, 
and 3, 6, 9, and 12 months. During each follow-up tele-
phone call, the participants will be asked to complete the 
structured questionnaire (Table 1). Participants who are 
lost to one follow-up will be contacted again in the next 
follow-up.

Outcomes
The primary outcome will be changes in the partici-
pants’ reductions in self-reported drug consumption at 
12 months compared to that at baseline. Secondary out-
comes will be (1) changes in the participants’ reductions 
in self-reported drug consumption at 6 months com-
pared to that at baseline; (2) 30 days self-reported drug 
abstinence at 6 and 12 months; (3) changes in relapse risk 
among the quitters at 6 and 12 months compared to that 
at baseline; (4) changes in the participants’ contemplation 
stages at 6 and 12 months compared to those at base-
line; and (5) treatment needs and motivation at 6 and 12 
months compared to those at baseline.

Data analysis
Data analysis will be performed using the Statistics Pack-
age for the Social Sciences (SPSS) version 25.0 for Win-
dows (SPSS Inc., Chicago, IL, USA). Analyses will be 
conducted on an intention-to-treat basis, with missing-
value substitutions based on the last observation carried 

Table 1  Schedule of enrollment and follow-up assessments

Assessment Time-point

Baseline 1 week 1 Month 3 Months 6 Months 9 months 12 Months

Informed consent for participants × 

Eligibility screen for participants × 

Telephone counselling × 

Sociodemographic characteristics × 

Randomization × 

Intervention × (twice per week) 

Self-reported drug misuse × × × × × × × 

Attempt to quit × × × × × × × 

Chinese drug involvement scale × × × 

Drug misuse-related knowledge × × × 

Attitudes towards the drug misuse × × × 

Contemplation ladder × × × × × × × 

TCU MOTForm × × × × × 

Adolescent relapse coping questionnaire × × × × × 

EQ-5D-5 L level × × × 

Center for Epidemiologic Studies Depression Scale × × × 

Rosenberg self-esteem scale × × × 

Referral need and results × × × × × × × 
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forward. A two-sided statistical significance level of 0.05 
will be adopted for all analyses.

Descriptive statistics will be used to detail participants’ 
demographic characteristics and drug misuse profiles. 
Frequencies and percentages or means and standard 
deviations will be used to present categorical data and 
continuous data, respectively. The differences between 
intervention and control groups, in terms of sociodemo-
graphic factors and outcomes, will be compared using a 
chi-square test for categorical variables and by an analy-
sis of variance for continuous variables.

Main analysis
Odds ratios, risk differences, and 95 % confidence inter-
vals will be used to compare the primary and secondary 
outcomes between the two trial groups. A generalised 
estimating equation model-based analysis will be used 
to summarise the intervention effect on the primary and 
secondary outcomes with and without adjustment char-
acteristics, referral to a treatment institution, and the 
interaction times.

Exploratory analysis
A subgroup analysis of the participants in the interven-
tion group will be conducted using different IM apps and 
data on referrals to treatment institutions to determine 
whether the relative effects of study treatments vary sig-
nificantly among subgroups of IM app users. Propensity 
score matching, including demographics and types of 
abused drugs, will be used to further determine the true 
cause-and-effect relationship between the intervention 
and control groups, with restrictions of these subgroups. 
Missing outcomes will be assumed to be dependent on 
observed data (missing at random), and the observed 
data will be analysed with a multiple imputation pro-
cedure to impute the missing values, as a sensitivity 
analysis.

Text mining of IM app group conversations
All interaction content will be archived and anonymised 
to remove identifying personal information. Due to the 
large number of messages that will be collected from 
the IM apps, we will use automatic, computational text-
mining and visualisation of the dataset for the content 
analysis. First, using a lexicon of keywords derived from 
our qualitative analysis of the pilot RCT (unpublished), 
we will develop a heat-map visualisation to illustrate the 
prevalence of the discussion topics. Second, we will apply 
topic modelling to investigate emerging themes in our 
content dataset, using the Mallet [27] implementation of 
the Latent Dirichlet Allocation topic modelling algorithm 
[28]. Topic modelling algorithms use a text dataset (in 
this case, the content dataset) as input and then output a 

set of topics (and their associated keywords) in addition 
to estimates of the proportion of each topic [29].

Discussion
Four caveats should be considered when the findings 
of this proposed study are interpreted. First, this prag-
matic RCT will not guarantee ‘full’ intervention compli-
ance by all participants. For instance, the participants 
in the intervention group will be encouraged to interact 
with the interventionists, but they will have the right 
to ignore the IMs. Thus, they will be able to choose to 
either respond to an interventionist or to remain silent 
throughout the intervention period. As a result, although 
the RCT will show the effectiveness of delivering such 
an interaction for drug-misuse cessation, we expect that 
there will be a variety of levels of participation in the 
interaction. Nevertheless, all IM conversations will be 
archived for further content analysis and compliance 
analysis. The actual effect of participating in an interac-
tion will be investigated by filtering out participants who 
exhibit low participation. Second, we will only recruit 
drug-misusing youths in this RCT who have also enrolled 
in the MedPAC Quitline service, and thus the findings 
will not be generalisable to unassisted youths who mis-
use drugs. Future trials that customise the intervention 
for drug-misusing youths recruited from outside the 
service will be warranted. Third, recreational users, who 
are common among young people with substance use, 
will be also included in this trial. This could potentially 
limit the room for significant improvement. Consider-
ing recreational drug use is a common situation among 
the youth population, this group should not be ignored. 
To explore the effect of the intervention in the different 
participants with such use patterns, we will conduct post 
hoc analysis for subgroups of the pattern of use, depend-
ence level, readiness to quit in the next 30 days, and pre-
vious quit history at baseline. Fourth, all measures will 
be self-reported. However, the validity of self-reported 
versus biochemical assessment of substance use may vary 
according to a variety of contextual factors. Evidence 
of the ability of existing biochemical methods to detect 
reductions in drug misuse remains scarce. Nevertheless, 
a previous study indicated that self‐report may outper-
form biological assessment for the assessment of pat-
terns of drug use over the past month, because biological 
assessment typically only captures substance use that has 
occurred in the past 5 days [30].

The findings from this study will be disseminated 
locally and internationally through manuscript publi-
cations in peer-reviewed journals and conference pres-
entations at national and international platforms. The 
proposed intervention has the potential to increase the 
help-seeking behaviour and intention to quit of youth 
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who misuse drugs and are reluctant to seek help from 
services that require real-name registration. With such 
assistance, more youth may abstain from drug misuse. 
This proposed study will be the first RCT to assess the 
effectiveness of a medical peer-delivered, IM-based, 
interactive intervention in reducing drug misuse among 
youth in Hong Kong. Thus, this study will inform deci-
sions on whether it is worthwhile to invest resources in 
large-scale implementation of such an intervention to 
reduce drug misuse in Hong Kong’s youth.
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