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Introduction
Adolescent drug use

The significant physical and psychological harms caused by psychoactive substance abuse
have been well documented by researchers (Kraner et al., 2001; Shafi et al., 2020). In
particular, drug use among adolescents was positively associated with depression and
anxiety (Patton et al., 2002; Richert et al., 2020), psychosis (Barkus & Murray, 2010; Bechtold
et al., 2016; Marconi et al., 2016), altered bladder function (Mak et al., 2011), impaired
neuro-cognitive functioning (Hamidullah et al., 2020; Hanson et al., 2011), and obesity
(Huang et in young adulthood (Huang et al., 2013). Among substance users, adolescent
onset was positively associated with drug dependence (Chen et al., 2005; Chen et al., 2009;
Jordan & Andersen, 2017). In China, the lifetime prevalence of club drug use among
secondary vocational students was 2.7% (Yu et al., 2021) and 1.70% among people aged 10-
24 years (Wang et al., 2017). In Hong Kong, the prevalence of ever use of drugs (mainly
psychoactive substances) among secondary school student was 2.5% in 2020/21 (Narcotics
Division, 2022).

A vulnerable group

Some special groups of adolescents have higher prevalence of substance use than their
counterparts. They are often characterized by aggravated emotional, behavioral, and family
problems starting at early childhood. Social workers’ case-work clients form a potential
vulnerable group. One study conducted among 164 Dutch adolescents under secure
residential care found prevalence of substance abuse of 54.9% (Harder et al., 2015). Another
Swiss study reported prevalence of life-time substance use disorder of 38% among those
served by the juvenile justice system (Seker et al., 2021). A study conducted among non-
engaged youths in Hong Kong found that the prevalence of adolescent psychoactive
substance use was significantly higher among clients of social workers (37.5%) than those
recruited through a population-based telephone survey (13.7%) (Lau, 2013). To design
effective interventions, it is important to understand such adolescents’ perceptions,
problems, and needs.

Behavioural theories

Substance use interventions based on behavioral health theories are more effective than
non-theory-based ones (Glanz & Bishop, 2010; Jhanjee, 2014; Lin et al., 2021). The Theory of
Planned Behavior (TPB) is a behavioral theory developed by Icek Ajzen in 1985 (Ajzen, 1985).
It was modified from the Theory of Reasoned Action (Fishbein & Ajzen, 1975). It proposes
that attitudes (positive and negative ones), subjective norm (i.e. how significant others think
about their behavior), and perceived behavioral control (i.e. the degree of control over the
behavior) determine behavioral intention (i.e. whether thinking about performing the
behavior), which in turn determines the actual behavioral practice (Ajzen, 1991) (see
Appendix 1). It has been extensively used as a framework to understand substance use
research and interventions (Armitage et al., 1999; Arnaud et al., 2012; Bashirian et al., 2012;
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Cutrin et al., 2020; Lawental et al., 2018; Lin et al., 2021; McMillan & Conner, 2003).
Interventions based on the TPB were highly effective in changing the attitudes, subjective
norm, perceived behavioral control, and intention to use drugs (Arnaud et al., 2012;
Steinmetz et al., 2016).

Some components of the Social Cognitive Theory (SCT) were also used to design the survey
and the intervention of this study. The SCT is a popular behavioral health theory developed
in 1986 which evolved from the Social Learning Theory (Bandura, 1986). It postulates that
the significance of the environment on shaping health-related behaviors. Thus, individuals
acquire and keep performing a behavior in the context of the social environment and
previous experiences. Individuals are then expected to regulate their behavior via control
and reinforcement. It has six constructs: (1) Reciprocal determination refers to the
interactions environmental characteristics, personal characteristics and the behavior. (2)
Observational learning refers to modeling of behaviors after observing a behavior performed
by others, even without trial and error. (3) Outcome expectation means the anticipated
consequences (positive and negative) caused by performance of the behavior. (4) Self-
efficacy refers to the level of confidence to perform or not to perform the behavior. The
construct was also present in other theories such as the Health Belief Model (Rosenstock et
al., 1988). (5) Behavioral capacity refers to the ability to perform the behavior (e.g.
knowledge and skills). (6) Reinforcement refers to positive and negative responses to the
behavior which can be self-initiated or provided by the environment. In the theory, the
constructs were directly related to the behavior, without formation of inter-relationships.
The literature has shown that most of the studies using SCT to guide interventions used part

but not all of the studies (Huang et al., 2022; Sheeran et al., 2016). In the intervention of the
present study, we used some role models that were ex-substance users leading positive living
to present narrative video-taped stories that may be appealing to adolescents. We also
included the component of outcome expectations (both positive and negative outcomes) as

components of the survey and the intervention.
Application of evidence-based intervention methods and approaches

Apart from application of theories, the intervention of the present study used motivational
interviewing (MI), which is an evidence-based approach known to be effective in reducing
substance use (Brown et al., 2015; Calomarde-Gémez et al., 2021; D'Amico et al., 2008;
Smedslund et al., 2011) and other risk behaviors (e.g. smoking and drinking) (Bernstein et al.,
2010; Frost et al., 2018; Lai et al., 2010). It is a client-centered and directive method
enhancing readiness for change by helping clients to explore and resolve ambivalence
(Hettema et al., 2005). It helps clients to move along their stages of change and sustain long-
term changes. Adaptations of MI have shown to be efficacious in changing behaviors both as
a stand-alone treatment and as preludes to other treatments (Hettema et al., 2005; Rubak
et al., 2005). Reviews have shown that brief M| of 15 minutes can effectively change
behaviors (Bernstein et al., 2010; D'Amico et al., 2008; Erickson et al., 2005) (see Appendix 2
for details and training about MI). Our team has been experienced in conducting Ml
interventions. In the present study, the collaborating social workers were trained to
implement M.



As effective substance prevention programs should target both risk and protective factors
(Nawi et al., 2021; Sloboda et al., 2012), the present intervention also tried to enhance
positive coping strategies. It is warranted to promote awareness that it is normal to have
emotions and positive emotional regulation strategies, as negative emotions were strongly
associated with substance use among adolescents. In the intervention of the present study,
these components were delivered via online narrative and video-based approaches plus
offline debriefing and discussion components, which are effective means to modify health-
related behaviors (Feng et al., 2021; Hinyard & Kreuter, 2007; Kreuter et al., 2010; Tuong et
al., 2014).

This project collaborated with social workers, who have built up rapport with their case-
work clients, making it feasible to access hard-to-reach high risk adolescents. Social workers
were involved throughout the planning stage and participated in a training workshop, which
briefed them about the background of the study, and provided them with training about M,
behavioural theories, and substance use topics. Also, the study took an interdisciplinary and
combined online/offline approach.

The three phases of the present study

This project included three parts. Phase | (Understanding) included a survey to gain
understanding of the situations among adolescent case-work clients of social workers of two
major NGOs in Hong Kong, namely, the Hong Kong Playground Association and the Hong
Kong Children and Youth Services). Phase Il (Preparation) included the design of a combined
online/offline, interdisciplinary, theory-based, and evidence-based intervention based on
the survey results and other information. In Phase 3 (RCT and evaluation), the most stringent
randomized controlled trial (RCT) study design was employed to evaluate the intervention’s
efficacy in reducing intention of substance use (12 month) or level of psychoactive substance
use in the past six month; the control group received a drug prevention pamphlet.

Part I: The Phase | Survey
Objective

The aim of the Part | anonymous survey was to investigate risk and protective factors
associated with i) psychoactive substance use behaviors [current use (last 30 days), use in
the last six months, and ever use of psychoactive substances], and ii) intention of
psychoactive substance use (future lifetime and next 12 months) among local adolescents
who were case-work clients. Selection of such factors was based on the SCT (e.g.
positive/negative outcome expectations and self-efficacy) and the TPB (i.e. attitudes,
subjective norm, perceived behavioral control).

Methods

Design: An anonymous survey was conducted during March 2019 to May 2019.



Inclusion criteria: 1) Case-work clients of social workers of the collaborating NGOs and 2)

adolescents aged 13-18 years.

Recruitment of participants

The participating social workers were recommended to randomly select eligible case-work
clients by using a Kish randomization table and invited the selected clients to join the study.
The number of invitation was proportionate to the total number of cases managed by the
social worker. An information sheet was provided to the social workers to facilitate their
briefing and explanations given to participants. The social workers obtained verbal informed
consent from the participants to maintain anonymity after briefing them; the social workers
also signed a form pledging that they had explained the background of the study clearly to
the participants and obtained their verbal consent. Consent from parents of the adolescents
was not feasible due to potential parental worry and conflicts regarding adolescents’
possibility of substance use; similar verbal consent procedures have been used in
anonymous surveys and RCTs of high-risk behaviors targeting adolescents (Li et al., 2018; Yu
et al., 2022). Participants were reminded that they could quit the survey at any time point
without being asked about the reasons, and refusals would not affect their right to use any
services. The social workers signed a form pledging that he/she had explained the study’s
background to the participants in detail and obtained verbal informed consent from the
participants. The social workers then passed a link to the participants to access an online
structured questionnaire. With the help of the research workers when needed, all the
consented participants then filled out an online structured questionnaire, which took about
20 minutes to complete. A coupon of value about HKD30 was given to the participants
completing the study. Ethics approval was obtained from the Chinese University of Hong
Kong (reference number: SBRE-18-435).

Measures:
Background socio-demographic variables

Such variables included sex, age, any deceased parent(s), and father’s and mother’s
education level.

Variables related to use of psychoactive substance

Participants were asked if they had used any one of the psychoactive substances listed in
Appendix 1 in a) lifetime, b) the last 30 days, and c) the last six months. Participants were
also asked about their intention to use psychoactive substances in the next 12 months and in
future lifetime (4-point scale from absolutely not to absolutely yes). In addition, current
users (who had ever used drugs in the past 30 days) were asked whether they would stop
using psychoactive substance in the next 12 months.

TPB related factors

1) A 4-item and a 2-item scale were used to assess positive and negative attitudes toward
psychoactive substance use, respectively [sample items: “taking psychoactive substances is a
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hobby like smoking” and “taking psychoactive drugs is harmful to health” (1 = extremely
disagree to 4 = extremely agree); Cronbach’s alpha: 0.96 and 0.88].

2) A 4-item scale was constructed to assess subjective norm (i.e., support toward drug use
given by significant others]. A sample item was “my significant others would not accept my
using psychoactive drugs” (1 = extremely disagree to 4 = extremely agree). The Cronbach’s
alpha was 0.77].

3) A 3-item behavioural control scale was constructed. A sample item is “I can control
psychoactive substances taking habits to make substance use not addictive” (1 = extremely
disagree to 4 = extremely agree; Cronbach’s alpha=0.92).

SCT-related factors

1) Environmental factors: i) A question asked about the number of good friends using
psychoactive substance in the last year (0, 1-5, 6-10, >10). ii) A question asked whether
knowing someone who are intensive psychoactive substance users (yes/no). iii) Easiness to
obtain psychoactive substances was assessed by a question (very easy/easy versus don’t
know/very difficult/difficult). iv) Two questions were asked if any peers (classmates and
friends) have offered psychoactive substances to the participants (yes/no).

2) The Positive Outcome Expectancy scale (POE) and the Negative Outcome Expectancy
(NOE) scale of psychoactive substance use: Item generation was based on literature search.
A 7-item scale POE and a 11-item NOE scale were created (4-point responses from extremely
agree to extremely disagree). The Cronbach’s alpha values were 0.96 and 0.97, respectively.

3) Self-efficacy for refusal: The 14-item Psychoactive Substance Use Refusal Self-efficacy
Scale was modified from the Cannabis Refusal Self-efficacy Questionnaire (Young et al.,
2012), with the word cannabis replaced by psychoactive substance. The items covered a
number of situations in which people may find themselves vulnerable to psychoactive
substance use, such as “when | want to feel more confident” and “when | feel restless” (1 =1
am not very sure | could NOT resist substance use to 6 = | am very sure | could resist
substance use). Its Cronbach’s alpha was 0.99.

Personal psychosocial factors

1) Self-esteem: The Chinese version of the 10-item Rosenberg self-esteem scale was used.
Sample items included “on the whole, | am satisfied with myself” and “at times | think | am
no good at all” (1= strongly agree to 5 = strongly disagree). Cronbach’s alpha was 0.77.

2) Gratitude: The Chinese version of the Gratitude Questionnaire-Six ltem Form was used. A
sample item is “I have so much in life to be thankful for” (1 = strongly disagree to 7 =
strongly agree). Cronbach’s alpha was 0.60.

3) Dissatisfactory parental relationship: Two items were constructed: “Some adolescents’
parents don’t really understand them” and “Some adolescents’ parents are not willing to
listen to their problems” (1 = extremely not similar to my situation to 4 = extremely similar
to my situation). Cronbach’s alpha was 0.80.



Data analysis

The key dependent variables were the use of psychoactive substance (current use in the last
30 days, use in the last six months, and ever use) and intention (perceived likelihood) to use
psychoactive substances in future lifetime and in the next 12 months. Descriptive statistics
were presented in this report. Univariate and multivariate logistic regression analysis were
conducted. Further analyses adjusted for socio-demographic factors. Crude odds ratios
(ORc) and adjusted odds ratios (ORa) and their 95% confidence intervals (Cl) were reported.
Statistical significance was taken as p<.05. SPSS was used for data analysis.

Sample size planning

A sample of 301 participants was recruited. The sample size limits the widths of the
confidence intervals within +/- 5%. Based on our previous study and discussion with social
workers, we estimated the prevalence of ever use of psychoactive substances or having an
intention to do so in the next 12 months to be 20-50% in the reference group (no intention
and no psychoactive substance use in the last six months). The sample size yields the
smallest odds ratio (OR) of about 2, with alpha of .05, and power of .8 (2-sided hypothesis).

Test-retest reliability

A pilot of 20 participants was conducted with test-retest reliability of the key measure
established. Two scales showed low intra-class correlation (positive attitude and perceived
behavioural control (<.30) while the others were acceptable. The sample size of 20 was,
however, very small and it should only be used as a reference.

Results

Descriptive statistics

Of all the participants, the mean age was 17.3 (SD = 2.4; range = 13-21) years; 62.8% were
males; 6.6% had at least one deceased parent; 11.3% and 10.0% of the participants’ father
and mother had attained an educational level of college or above, respectively. (Table 1)

The prevalence of psychoactive substance use in the past 30 days, the past six months, and
lifetime was 7.6%, 12.0%, and 20.9%, respectively. The prevalence of intention of
psychoactive substance use in the next 12 months and lifetime was 8.6% and 9.6%,
respectively. Among those who had ever used psychoactive substances (n = 60), 88.3%
intended that they would quit in the next 12 months. Of the participants, 33.9% found it
easy/very easy to obtain psychoactive substances; 47% knew some psychoactive substance
users; 21.6% offered drugs by their peers; 32.9% and 10.0% had had 1-5 and >5 good friends
using substances. The mean (SD; range) scores of TPB variables, SCT variables, and personal
psychosocial factors are presented in Table 2.

Table 1 Descriptive statistics of the categorical variables (n = 301)




Socio-demographics

Sex
Female
Male

Any deceased parent(s)
No
Yes

Father’s educational level
Primary school or below
Junior/senior secondary school
College or above
Missing data

Mother’s educational level
Primary school or below
Junior/senior secondary school
College or above
Missing data

Dependent variables

Psychoactive substance use in the past 30 days
No
Yes

Psychoactive substance use in the past six months

No
Yes
Ever used psychoactive substances (lifetime)
No
Yes

Intention of psychoactive substance use in the next 12

months
No
Yes

Intention of psychoactive substance use in the future

lifetime
No
Yes

Intention to stop psychoactive substance use among

current users (n = 60)
No
Yes

Categorical independent variables
Easiness to obtain psychoactive substances
Don’t know/very difficult/difficult
Very easy/easy
Knew someone who are intensive psychoactive
substance users
No
Yes
Ever offered psychoactive substances by peers
No
Yes
Number of good friends who are psychoactive
substance users
Nil
1-5

112
189

281
20

55
128
34
84

53
141
30
77

278
23

265
36

238
63

275
26

272
29

53

199
102

159

141

236

65

172
99

37.2
62.8

93.4
6.6

18.3
42.5
11.3
27.9

17.6
46.8
10.0
25.6

92.4
7.6

88.0
12.0

79.1
20.9

914
8.6

90.4
9.6

11.7
88.3

66.1
33.9

53.0

47.0

78.4

21.6

57.1
329



>5

30

10.0




Table 2 Descriptive statistics of the continuous variables

Range Mean SD

Socio-demographics
Age 13-21 17.3 24
TPB variables
Attitude toward psychoactive
substance use

Positive attitude 4-16 7.3 3.0

Negative attitude 2-8 6.2 2.0
Subjective norm 4-16 7.2 3.1
Perceived behavioral control 4-16 8.4 4.0
SCT variables
Outcome expectancies of psychoactive
substance use

Positive outcome expectancies 7-28 13.5 6.0

Negative outcome expectancies 11-44 35.7 8.8
Refusal self-efficacy 14-84 62.2 23.3
Personal psychosocial factors
Self-esteem 11-40 27.3 4.8
Gratitude 6-24 16.6 2.7
Dissatisfactory parental relationship 2-8 5.0 1.7

Background factors of psychoactive substance use behaviors and intention

In Table 3, older age (ORc = 1.23 and 1.43, respectively) and having a deceased father or
mother (ORc = 4.68 and 2.74, respectively) were positively associated with psychoactive
substance use in the past six months and in lifetime. Sex and father’s and mother’s
education level were not significantly associated with these two dependent variables of
psychoactive substance use. Regarding psychoactive substance use in the past 30 days, no

significant background factors were found.
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Table 3 Background factors of psychoactive substance use behaviors

DV3 = Ever used
psychoactive
substances (lifetime)

DV1 = Psychoactive DV2 = Psychoactive
substance use in the substance use in
past 30 days the past six months

ORc (95% Cl)

ORc (95% Cl)

ORc (95% Cl)

Age

Sex
Female
Male

Any deceased parent(s)
No
Yes

Father’s educational level
Primary school or below
Junior/senior secondary school
College or above
Missing data

Mother’s educational level
Primary school or below
Junior/senior secondary school
College or above
Missing data

1.19 (0.99, 1.44)t

Ref=1.0
1.39 (0.55, 3.48)

Ref=1.0
2.30 (0.62, 8.53)

Ref = 1.0
1.16 (0.30, 4.53)
2.99 (0.67, 13.42)
1.58 (0.39, 6.37)

Ref = 1.0
1.95 (0.41, 9.19)
2.83 (0.45, 18.00)
2.96 (0.60, 14.52)

1.23 (1.05, 1.44)*

Ref=1.0
1.21(0.58, 2.53)

Ref = 1.0
4.68(1.73,12.67)**

Ref = 1.0
0.55 (0.21, 1.46)
1.52 (0.50, 4.67)
0.79 (0.29, 2.16)

Ref = 1.0
1.14 (0.39, 3.32)
1.92 (0.51, 7.26)
1.60 (0.52, 4.91)

1.43(1.24,1.64)***

Ref=1.0
1.36 (0.75, 2.45)

Ref = 1.0
2.74 (1.07, 7.03)*

Ref = 1.0
0.58 (0.28, 1.23)
1.11 (0.43, 2.86)
0.58 (0.26, 1.31)

Ref = 1.0
0.63 (0.29, 1.36)
1.32 (0.49, 3.59)
0.87 (0.38, 1.99)

Note. T, 0.05<p<0.10; *, p<0.05; **, p<0.01; ***, p<0.001.

In Table 4, older age (ORc = 1.33 and 1.36, respectively), male sex (ORc = 2.68 and 3.11,
respectively), having deceased parent(s) (ORc = 2.94 and 3.57, respectively), and mother’s
college or above education (ORc =5.10 and 4.17, respectively) were significantly or

marginally (.05<p<.1) associated with intention of psychoactive substance use in the next 12

months and lifetime. Father’s education was not a significant factor of the two intention

variables (p>.05). In addition, lifetime use of psychoactive substances was significantly and

strongly associated with the two intention outcomes (ORc = 45.04 and 38.49, respectively).

Among ever-users and never users, the prevalence of future lifetime use was 39.7% and

1.7%, respectively.
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Table 4 Background factors of psychoactive substance use intention

DV4 = Intention of
psychoactive substance use

DV5 = Intention of
psychoactive substance use

in the next 12 months in future lifetime

ORc (95% Cl) ORc (95% Cl)

Socio-demographics
Age 1.33(1.10, 1.61)** 1.36(1.13, 1.64)**
Sex

Female Ref=1.0 Ref=1.0

Male 2.68(0.98, 7.31)* 3.11 (1.15, 8.41)*
Any deceased parent(s)

No Ref =1.0 Ref =1.0

Yes 2.94(0.91, 9.57)* 3.57(1.19, 10.67)*
Father’s educational level

Primary school or below Ref =1.0 Ref =1.0

0.67(0.21, 2.14)
1.72 (0.46, 6.46)

0.46 (0.16, 1.33)
1.47 (0.45, 4.81)

Junior/senior secondary school
College or above

Missing data 1.05 (0.33, 3.40) 0.72(0.25, 2.12)
Mother’s educational level
Primary school or below Ref =1.0 Ref =1.0

2.37(0.51, 10.97)
5.10 (0.92, 28.15)t

1.69 (0.46, 6.19)
4.17 (0.96, 18.10)t

Junior/senior secondary school
College or above

Missing data 2.55(0.51, 12.79) 1.67 (0.41, 6.76)
Ever used psychoactive substances

No Ref=1.0 Ref=1.0

Yes 45.04 (12.92, 157.05)*** 38.49 (12.69, 116.75)***

Note. t, 0.05<p<0.10; *, p<0.05; **, p<0.01; ***, p<0.001.
Factors of psychoactive substance use behaviors

The results are presented in Table 5. Regarding the TPB variables, positive attitude (ORa =
1.19, 1.28, and 1.34, respectively), subjective norm (ORa =1.17, 1.16, and 1.12,
respectively), and perceived behavioral control (ORa = 1.21, 1.19, and 1.20, respectively)
were significantly associated with psychoactive substance use in the past 30 days, in the past
6 months, and in the lifetime, after adjusted for background factors. Negative attitude
toward psychoactive substance use was significantly associated with psychoactive substance
use in the past 30 days, but not with the two other dependent variables of psychoactive
substance use behaviour (in the last six months and in lifetime).

Regarding the SCT variables (Table 5), a) the positive outcome expectancies (ORa = 1.16,
1.21, and 1.21, respectively) and negative outcome expectancies (ORa = 0.93, 0.93, and 0.94,
respectively), b) the environmental factors of knowing someone who were intensive
psychoactive substance users (ORa = 26.16, 44.51, and 9.70, respectively), having 1-5 good
friends using psychoactive substances (ORa = 23.61, 40.33, and 8.17, respectively), having >5
good friends using psychoactive substances (ORa = 59.25, 328.29, and 124.35, respectively),
easiness to obtain psychoactive substances (ORa = 12.12, 14.45, and 11.34, respectively),
and having been offered psychoactive substances by peers (ORa = 53.04, 42.65, and 47.00,
respectively), and c) refusal self-efficacy (all ORa = 0.98) were all significantly associated with
all the three behavioral outcomes.
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Regarding the personal psychoactive factors, self-esteem, gratitude, and unsatisfactory

family relationship, their associations with the three behavioral substance use variables

were all statistically non-significant.

Table 5 Factors of psychoactive substance use behaviors

DV1 = Psychoactive
substance use in the
past 30 days

DV2 = Psychoactive
substance use in the
past six months

DV3 = Ever used
psychoactive
substances (lifetime)

ORa (95% Cl)

ORa (95% Cl)

ORa (95% Cl)

TPB variables
Attitude toward psychoactive
substance use

Positive attitude

Negative attitude
Subjective norm
Perceived behavioral control

SCT variables

Outcome expectancies of

psychoactive substance use
Positive outcome expectancies
Negative outcome expectancies

Environmental factors
Number of good friends using
psychoactive substances
Nil
1-5
>5

Knew someone who are
intensive psychoactive
substance users
No
Yes
Easiness to obtain psychoactive
substances
Don’t know/very
difficult/difficult
Very easy/easy
Ever offered psychoactive
substances by peers
No
Yes

Refusal self-efficacy

Personal psychosocial factors
Self-esteem

Gratitude

Unsatisfactory parental
relationship

1.19 (1.04, 1.37)*
0.80 (0.65, 0.99)*
1.17 (1.01, 1.34)*
1.21(1.08, 1.36)**

1.16 (1.06,1.25)**
0.93(0.89, 0.98)**

Ref=1
23.61(2.93, 189.95)**
59.25 (9.77, 815.20)***

Ref=1
26.16 (3.38, 202.83)**
Ref=1
12.12 (3.66, 40.08)***
Ref=1
53.04 (12.87,
218.71)***
0.98 (0.96, 1.00)*
0.96 (0.87, 1.06)

0.89 (0.75, 1.07)
1.01(0.78, 1.32)

1.28(1.13,1.45)***
0.87 (0.73, 1.05)
1.16 (1.03, 1.31)*

1.19(1.09,1.31)***

1.21(1.12,1.31)***
0.93 (0.90,0.97)**

Ref=1
40.33 (5.03, 323.31)***
328.29 (34.82,
3095.31)***

Ref=1
44.51 (5.89, 336.55)***
Ref=1
14.45 (5.23, 39.91)***
Ref=1
42.65 (14.30,
127.28)***
0.98 (0.96, 0.99)**
0.99 (0.91, 1.07)

0.91 (078, 1.06)
1.09 (0.87, 1.37)

1.34(1.21,1.50)***
0.91 (0.78, 1.07)
1.12 (1.01, 1.23)*

1.20(1.11,1.29)***

1.21(1.14,1.29)***
0.94(0.90,0.97)***

Ref=1
8.17 (3.38, 19.72)***
124.35 (31.66,
488.45)***

Ref=1
9.70 (4.28, 21.96)***
Ref=1
11.34 (5.48, 23.47)***
Ref=1
47.00 (19.78,
111.69)***
0.98 (0.97, 1.00)*
0.99 (0.93, 1.06)

0.93 (0.83, 1.05)
1.02 (0.85, 1.22)
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Note. T, 0.05<p<0.10; *, p<0.05; **, p<0.01; ***, p<0.001. The models were adjusted for the
listed socio-demographics.

Factors of psychoactive substance use intention

The results are presented in Table 6. Regarding the TPB variables, a) positive attitude toward
psychoactive substance use (ORa = 1.28 and 1.29, respectively), b) negative attitude toward
psychoactive substance use (ORa = 0.78 and 0.79, respectively), c)subjective norms (ORa =
1.15 and 1.14, respectively), and perceived behavioral control (ORa = 1.32 and 1.28,
respectively) were significantly or marginally significantly (.05<p<.10) associated with the
intention of psychoactive substance use in the next 12 months and future lifetime, after
adjusted for background factors.

Regarding the SCT variables, a) both positive outcome expectancies (ORa = 1.23 and 1.22,
respectively) and negative outcome expectancies (ORa = 0.91 and 0.90, respectively), b)
environmental factors of knowing someone who are intensive psychoactive substance users
(ORa =13.80 and 16.77, respectively), having 1-5 good friends using psychoactive substances
(ORa =11.18 and 13.98, respectively), having >5 friends using psychoactive substances (ORa
=28.49 and 27.63, respectively), easiness to get psychoactive substances (ORa = 7.29 and
9.42, respectively), and having been offered psychoactive substances by peers (ORa = 71.85
and 56.77, respectively), and c) refusal self-efficacy (both ORa = 0.97) were all significantly
associated with the two intention outcomes.

Regarding the personal psychosocial factors, self-esteem (ORa = 0.92 and 0.90, respectively)
were significantly or marginally significantly associated with the two intention outcomes.
Gratitude (ORa = 0.85) was marginally significant with only intention to use psychoactive
substance in future lifetime, but not with intention to use psychoactive substance in the
next 12 months. Unsatisfactory parental relationship was not significantly associated with
the two intention outcomes.

Table 6 Factors of psychoactive substance use intention

DV4 = Intention of psychoactive
substance use in the next 12
months

DV5 = Intention of psychoactive
substance use in future lifetime

ORa (95% Cl) ORa (95% Cl)

TPB variables
Attitude toward psychoactive
substance use

Positive attitude

Negative attitude
Subjective norm
Perceived behavioral control

SCT variables

Outcome expectancies of

psychoactive substance use
Positive outcome expectancies
Negative outcome expectancies

Environmental factors

1.28(1.11, 1.48)**
0.78 (0.64, 0.97)*
1.15(0.99, 1.32)*
1.32(1.16,1.50)***

1.23(1.12,1.35)%**
0.91(0.86,0.95)***
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1.29(1.12, 1.49)***
0.79 (0.65, 0.97)*
1.14 (0.99, 1.31)*
1.28(1.14,1.44)***

1.22(1.12,1.33)%**
0.90(0.86,0.95)***



Number of good friends using
psychoactive substances

Nil

1-5

>5
Knew someone who are intensive
psychoactive substance users

No

Yes
Easiness to obtain psychoactive
substances

Don’t know/very difficult/difficult

Very easy/easy

Ref=1
11.18 (2.43, 51.47)**
28.49 (5.25, 154.66)***

Ref=1.0
13.80 (3.08, 61.89)**

Ref=1
7.29 (2.57, 20.68)***

Ref=1
13.98 (3.07, 63.80)**
27.63 (5.06, 151.00)***

Ref=1.0
16.77 (3.68, 76.44)***

Ref=1
9.42 (3.29, 26.99)***

Ever offered psychoactive
substances by peers
No Ref=1 Ref=1
Yes 71.85(15.17, 340.24)***
Refusal self-efficacy 0.97 (0.95, 0.99)** 0.97 (0.96, 0.99)**
Personal factors
Self-esteem 0.92 (0.84, 1.02)t
Gratitude 0.91 (0.79, 1.06) 0.85(0.71, 1.02)t
Unsatisfactory parental relationship 1.03 (0.79, 1.34) 1.04 (0.80, 1.35)

0.90 (0.82, 0.98)*

56.77 (14.45, 223.01)***

Note. T, 0.05<p<0.10; *, p<0.05; **, p<0.01; ***, p<0.001. The models were adjusted for the
listed socio-demographics.

Discussion (Phase I survey)

As expected, the prevalence of ever use of psychoactive substance use was quite high, as
compared to the local figure of 2.5% among secondary school students in Hong Kong
(Narcotics Division, 2022) and 1.7% among people aged 10-24 years in mainland China
(Wang et al., 2017). The intention of use in the future lifetime was close to 10%, as expected,
the prevalence was much higher among ever-users than never-users, which was 39.7%
versus 1.7%, respectively (ORc = 38.49). The population of clients of social workers,
especially those who are ever-users. hence requires attention and interventions. Although
some ever-users indicated that they had not used substances in the last 30 days or the last
six months, their likelihood to use substances in the future lifetime was high. Yet, there
might be a promising level of willingness to participate in cessation programs as many of
them intended to stop using substances in the next six months. The adolescents may both
feel likely to use substances but prefer stop using such; the apparent paradox has no
contradiction in real life.

Corroborating with literature (Chen et al., 2005; Chen et al., 2009; Jordan & Andersen,
2017), the prevalence of psychoactive substance use behaviour and intention both increased
with age. It is known that developmental challenges such as those related to academic stress
and interpersonal relationships increase with age among adolescents (Kiuru et al., 2020).
Having a deceased father and/or a deceased mother also increased the risk of substance use
behaviour and intention. This is also consistent with the literature (Templeton et al., 2016).
It is inferred that single parenthood would also be associated with psychoactive substance
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use behaviour but it is a limitation of the study that such information was not collected in
the survey.

In contrast to the literature reporting high prevalence of psychoactive substance use among
males than females (McHugh et al., 2018), there was no observed sex difference in the
prevalence of psychoactive substance use behaviour in the present study. However, males
were more likely than females to intend to use psychoactive substances in the future.
Furthermore, despite the findings of previous studies that participants of families of higher
socio-economic status (SES) reported lower prevalence of substance use (Andrabi et al.,
2017), this study found that parental education levels, which is a strong indicator of SES,
were not significantly associated with psychoactive substance use behaviour and intention.
Notably, this population was different from the general adolescent population (e.g. student
population). While sex and parental educational level predict high risk behaviour in the
general population, such factors might not be significant in a selective high-risk population.
It seems that the parental education level was much lower than that of the general adult
population, as only about 10% had received tertiary education, as compared to 35.2% in the
Hong Kong general population in 2021 (Census and Statistics Department, 2021). As the
participants were clients of social workers, they tend to have some behavioral and/or
emotional problems, which were likely to be associated with SES. In other words, this group
tended to be of lower SES than the general population, and within a lower SES group, the
effect of parental education or other SES indicators might have been less salient than the
effect of the SES on substance use in the general adolescent population. Interventions may
thus need to target all members of this high risk population, irrespective of sex and SES.

The findings show that the participants were exposed to a high-risk environment, as about
half of them knew some intensive psychoactive substance users and about 43% had good
friends who were psychoactive substance users while about 10% had more than five good
friends being substance users. Supporting the SCT, the factors of acquaintance with
psychoactive substance users hint at potential role modelling effects, as such factors were
significantly and positively associated with substance use behaviour and intention. The odds
ratios were indeed very large. A problem is that adolescents might find psychoactive
substances quite available, as 33.9% reported that it was easy or very easy to obtain
psychoactive substances. The easiness to obtain psychoactive substances was positively
associated with psychoactive substance use behavior and intention. Furthermore, 21.6% of
the participants had been offered psychoactive substances by their peers; the variable was
also significantly and positively associated with substance use behavior and intention.
Interventions to increase refusal skills are essential and was given an attempt in the
intervention, as self-efficacy for refusing psychoactive substances was negatively associated
with psychoactive substance use in the present survey. Overall, some components of the
SCT, such as the importance of the environment and potential model effect seem to be
supported by the data of this study.

Although some previous research found that psychosocial factors such as self-esteem (Lee et
al., 2018), gratitude (Leung & Tong, 2017), and dissatisfactory relationship with parents (Van
Ryzin et al., 2012) were significantly associated with adolescent substance use behaviour
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and intention, such associations were consistently non-significant in the present study. It is
thus an interesting plausibility that the risk factors of substance use commonly found in the
general adolescent populations (e.g. students) and positive attribute of gratitude might be
less relevant (non-significant) in high risk populations. Again, it is speculated that the high-
risk groups might have relatively high and relatively homogeneous level of psychological risk
factors (e.g. poor relationships with parents); the variations of such psychosocial factors
within the high-risk groups are not large enough to distinguish between substance users and
non-users. Statistically, the analogy is that the association between some psychological
risk/protective factors and psychoactive substance use might be less significant after
controlled for some other psychological and behavioural problems. However, self-esteem
was significantly associated with intention of future lifetime substance use. The reasons of
significance in this case of intention but not in substance use behaviour is difficult to explain.
The findings confirm that the intervention in Phase Ill should focus on inter-personal
influences such as role modelling and subjective norm, and cognitive components (e.g.
outcome expectancies, attitudes, and self-efficacy), and behavorial capacity (e.g. refusal
skill) as prescribed by the SCT and TPB. As psychoactive substance use has often been used
under negative moods, the component of emotional awareness and emotional regulation
were also added to the intervention.

Part Il Phase Il (Preparation and design)
Formation of a panel

A research panel was formed, consisting of academic researchers, social workers, external
advisers (e.g. experts of NGOs working on psychoactive substance use prevention) and
participants meeting the project’s inclusion criteria. The panel reviewed the findings of the
survey and designed the combined online/off-line intervention.

Focus groups

A focus group was conducted with five participants! meeting inclusion criteria of the Phase
[l RCT to seek advice about the intervention; the participants were briefed about the
purpose and encouraged to share their views. Audio-taping was conducted. Informed
consent was obtained from the participants. Recruitments were assisted by the social
workers. A coupon of HKD100 was given as a token of appreciation after their completion of
the focus group interview. Some suggestions were given by the participants. 1) The videos
should not emphasize on the dark side as it would turn people away. 2) Persuasion would
not work and a serious approach may be better than a humorous or fear appeal approach. 3)
Actors should be good looking and young and easily be identified with. 4) The stories do not
necessarily involve good endings. 5) Peer influences are important. 6) Romance story may
create good responses. 7) Temptations such as peers’ requests to use drugs exist. 8) Joy and

1 The number is one less than the range of 6-8 stated in the proposal, as it took place during the
COVID-19 pandemic period and it was very difficult to recruit participants. This would not affect the
process as unlike quantitative studies, the discussion does not strictly require a sample size and the
discussion flow was more important.
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escape are reasons to use drugs; no happy scenes when using drugs should be played. 9)
Young people don’t think about consequences. 10) It is hard to quit. These suggestions were
considered when preparing the videos. Another focus group of five participants were
conducted later, asking for opinions to refine the interventions.

Training workshop

Social workers participating in the project joined a 3-day workshop which involves briefing
and Q&A about the project. They were also trained by an experienced and accredited trainer
in how to conduct Ml (see Appendix 2).

Creation of intervention materials

A professional production company (G Proto) was contracted to create the three
intervention videos. A number of planning meetings were held. A number of versions have
been prepared and edited to create the final versions.

Phase llI: RCT study evaluating the intervention efficacy
Objective

The RCT evaluated the efficacy of the combined online/offline theory-based intervention in
reducing psychoactive substance use (last 12 months), drug use intention (future lifetime
and in the next six months), the risk level of psychoactive substance use among the
participants. It was intended to evaluate the intervention’s effect on intention to stop using
substances among those who had used psychoactive substance. However, the sample size of
substance users in the past six months was too small. This part of the analysis was hence not
performed.?

Study design:
A 2-arm RCT was conducted during July 2021 to June 2022. RCT yields the highest level of

evidence among all study designs (Spieth et al., 2016). Participants were randomly allocated
into the control and the intervention groups. Since this is a behavioural study, blinding of the
participants and investigators was not feasible.

Inclusion and exclusion criteria: The criteria were the same as those used in the Phase |

survey. Additional criteria included access to the Internet for receiving the online
intervention and willingness to join the RCT and be followed up by phone six months after
the completion of the intervention.

Recruitment

Following similar procedures of the Phase | study, the social workers firstly briefed their
clients about: a) the purpose of the study (to help him/her understand more about potential
harms of substance use), b) recruitment (random selection among his/her clients for
invitations), c) the logistics and procedures (randomization into the intervention and control

2 Evaluation of the intervention’s effect on intention to stop using substances among those who had
used psychoactive substance is not a planned analysis in the proposal.
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arms, voluntary and anonymous nature of the study, the right to refuse or quit participation
without being questioned and no consequence on the right to use services, and the follow-
up surveys), and d) contents of the intervention group (videos , short brief online feedback
exercises, and discussion about the video with the social worker afterwards) and
information about the control group (online messages). The sample of the Phase I
intervention was different from that of the Phase | study. Participants received an
information sheet, a card showing the website link, an introduction to the program from the
social worker. The briefing and consent procedures, and ethics approval from the ethics
committee were similar to those of the Phase | survey. The first five digits of the
participant’s phone number were recorded for the purpose of matching between the
baseline and follow-up questionnaires.

Random allocation and completion of the baseline questionnaire

The block randomization method of size of four participants was used to allocate
participants in the intervention and the control groups. With verbal informed consent, the
social worker opened a sealed envelope which contained an assignment code generated by
a computer program. The participants were then informed that about the result of the
randomization, i.e., they were randomly allocated to the control group or the intervention
group. Upon completion of the randomization, the social worker passed a link to the
participants to access the online baseline questionnaire to the participants that took about
10 minutes to complete. The participants self-administered the online baseline
guestionnaire on site. Support from research staff was available when needed.

The control group

A printed pamphlet for prevention of psychoactive substance use was provided to the
participants who are assigned to the control group. The contents discussed briefly about
harms of psychoactive substance use.

The Intervention group
The intervention group was exposed to the following additional intervention components on
top of those received by the control group.

1) Interactions with social workers: With an appointment with the client and during a
counselling session, the social worker gave a very brief introduction about the
themes of videos to the participant prior to his watching. After the participant had
viewed the video, there was also a 20-30 minute sharing (i.e., debriefing) between
all participants and their social worker about the participants’ thoughts on a range
of topics (e.g., whether he/she understood the theme of the video, whether he/she
agreed with the theme, how he/she felt about the video, any common features
between the video’s content and the participant’s life, what impact the video on the
clients’ intention to use substances, and discussion about the participant’s thoughts
about the video and advised him/her how the participant could improve his/her life
through making some cognitive/behavioral changes suggested by the video’s
themes). In addition, for 69 participants self-reported having used psychoactive
substances in the past six months or those who showed having a chance of future
psychoactive substance use (about 15% of the intervention group), a 20-30 minute
brief Ml was provided to such adolescents. Ml is an evidence-based technique to
induce behavioral change through emergence of mental conflict between the
desired situation versus the current situation. With empathy and creation of
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“change talk” (responses indicating potential changes), the participants were
oriented to find their resources and plans for change.

Online intervention:

Overview: Overall, the participants were requested to complete three sessions of
online interventions within 1-2 months.

These sessions included a video session of about 10 minutes involving some
narrative stories presented by some purposively selected presenters. The
presentations took a positive framing approach that were more likely to be
acceptable to adolescents. The second part was a brief self-help activity. At least
five reminders were automatically sent to the participants about the next session
upon completion of a session.

Session 1: This session focused on the observational learning component of the SCT.
Two videos were created, based on narrative approaches to tell stories of two real
persons (role models) who were psychoactive substance ex-users. They tried to raise
and address some issues regarding perceived positive and negative outcomes of
psychoactive substance use, and how they made changes to quit psychoactive
substance use successfully. Each video was about five minutes in length. The
participants were asked to complete a short 5-minute self-help tutorial in a multiple
choice format. Answers were given after the participants entered their data.
Participants were asked to indicate their understanding about actual harm caused
by substance used and suggestions on how to prevent substance use. A riddle was
integrated into the self-help sessions for fun.

Session 2: This session focused on behavioural control, self-efficacy, refusal skills,
and subjective norms. A narrative video was made to foster positive peer influences.
It also discussed about practical skills to refuse temptations in order to increase
behavioural control/self-efficacy. The video was about 15 minutes in length.
Similarly, participants were requested to complete a 5-minute self-help tutorial,
which attempt to reinforce clues about how to resist temptations to use
psychoactive substances. To be interactive, participants were invited to send us
some innovative ways to refuse temptations of drug use optionally in the form of
slogans, posters, or photos. A prize was given to the ‘best’ submission.

Session 3: This part also used narrative and video approaches. The 7-minute video
focused on protective emotional factors such as awareness of emotions and positive
emotional regulation, which are related to use psychoactive substance behaviors
and intention. The story described a young man who was under stress in a romance
relationship and in work and developed negative emotions that might result in
maladaptive coping in terms of psychoactive substance use. He resolved the risk by
making some cognitive changes and enhanced support given by his girlfriend. The
self-tutorial tries to reinforce the understanding various potential stressors, ways to
calm down when negative emotion surge, and that experience of negative emotions
are quite common. in multiple choice format.

Considerations of contamination: To minimize contamination, the access to the
online intervention was password protected, and the materials could not be
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downloaded. The password was provided to the participants by the social worker.
Participants were requested not to distribute the password to others. Each
password could only be used three times; people who needed extra access could
contact the research team. We also asked about the control group whether they had
been exposed to this intervention (e.g. videos and discussion with social workers);
no such contamination was found. As the participants watched the online video s
with the social workers, incompliance was not an issue.

Outcomes

Psychoactive substance use outcomes

Such outcomes included: a) use of psychoactive substance according to a list (see Methods
and Appendix 1) including current use in the last 30 days and usage in the last six months, b)
intention to use psychoactive substances in the next 12 months and future lifetime, c) level
of risk of psychoactive substance use as measured by the 29-item validated vulnerability
scale predicting intention/behaviour of psychoactive substance use among teenagers, which
was developed by the research team (BDF101018; Appendix 3). The primary outcome was
intention to use psychoactive substance in the next 12 months or having used psychoactive
substances in the last six months.

Cognitive outcomes

Cognitive secondary outcomes included positive and negative outcome expectancy (POE and
NOE) of psychoactive substance use, behavioural control, and self-efficacy for refusal. Such
scales had been used in the Phase | survey.

Potential confounders

Background factors were treated as potential confounders; significant ones were adjusted
for in data analysis.

Post-program evaluation

At the completion of the intervention, a post-intervention telephone survey was
administered by the research worker. Another 6-month post-intervention evaluation
through telephone survey was administered. The procedures and the questionnaires were
similar to the baseline survey. Those who completed all three surveys will be given a cafe
coupon of HKD100 in value. Some questions were also be asked about process evaluation
(convenience, interest, recommendation to others etc.) in the post-program evaluation
survey.

Informed consent of RCT
Verbal informed consent was obtained from the participants and were confirmed by

signatures of both the social workers and the research assistant. The procedures were
similar to those of Phase |, except that participants were briefed about the interventions and
the follow-up surveys. Ethics approval was obtained from the Chinese University of Hong
Kong (Reference number: SBRE-18-435).
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Sample size planning

The target effective sample size of the RCT was 120 per group. The sample size would allow
us to detect effect size of between-group differences of about 14.3% at completion of the
intervention for the constructed outcome for the primary outcome of actual use in the last
six months or intention to use drugs in the next 12 months, assuming that 35% of the control
group would have at least one of such unfavorable outcomes (alpha=.05, one-sided
hypothesis, power=.8). Assuming about 20% loss to follow-up, the planned sample size
would be 300 or 150 per group. The actual response rate was 70%, i.e., while 150 and 150
participants were recruited for the intervention and control groups at baseline; 113 and 97
of them had been followed up at Month 6, respectively.

Data analysis

The intention-to-treat analysis was performed. Absolute and relative risk ratios, as well as
number to treat were estimated, comparing the two evaluation surveys’ measures; 95%
confidence intervals (Cl) were constructed. Baseline between-group analysis were
conducted. The baseline background factors were adjusted for when comparing the
between-group key outcomes to reduce confounding bias. Subgroup analysis was conducted
for those who were current users (last 30 days). The analysis had not been performed for
the subgroup of psychoactive substance users (last 30 days) due to the small sample size (n =
23).

Results
Baseline comparisons

At the baseline, the intervention group and the control group were not statistically different
(p>.05) in any of the background variables and outcome variables (p>.05; see Table 1).

Table 1 Baseline characteristics by intervention group status

Intervention

All group Control group
(n=300) (n = 150) (n=150) p of x?
% % %
Background factors
Age (years) (Mean, SD) 17.7,2.4 17.8,2.6 17.7,2.3 0.621
Sex 1.000
Male 63.3 63.3 63.3
Female 36.7 36.7 36.7
Housing 0.092
Public housing 62.7 55.3 70.0
Home ownership 9.3 10.0 8.7
scheme housing
Private housing 16.3 20.0 12.7
Temporary housing 2.0 2.0 2.0
Other types of housing 9.7 12.7 6.7
Living with both parents 0.696
Yes 63.0 65.3 60.7
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No 35.0 32.7 37.3

Missing data 2.0 2.0 2.0
Decreased parent(s) 1.000
No 91.3 91.3 91.3
Yes 8.7 8.7 8.7
Father’s educational level 0.437
Primary school or below 14.3 133 15.3
Junior/senior secondary 40.7 45.3 36.0
school
College or above 13.7 12.7 14.7
Missing data 31.3 28.7 34.0
Mother’s educational level 0.783
Primary school or below 20.7 20.7 20.7
Junior/senior secondary 39.3 42.0 36.7
school
College or above 10.0 9.3 10.7
Missing data 30.0 28.0 32.0
Behavioral outcomes
a) Psychoactive substance 7.7 8.7 6.7 0.665
use in the past 30 days
b) Psychoactive substance 10.7 12.0 9.3 0.575
use in the past six months
c) Intention of 12.7 13.3 12.0 0.862

psychoactive substance

use in the next 12 months

d) Intention of 12.3 14.0 10.7 0.483
psychoactive substance

use in the future lifetime

e) High risk of psychoactive 38.0 36.0 40.0 0.552
substance use

Any of a), b), or c) 15.3 15.3 15.3 1.000
Any of a), b), c) or e) 43.7 40.0 47.3 0.244

Note. Risk of psychoactive substance use was calculated by the formula of the Secondary
Prevention Screening Index; those scoring above the cut-off of 0.017 are classified as high-
risk cases, or vice versa as low-risk cases.

Outcomes

In Table 2 involving all the participants, none of the between-group differences (intervention
versus control) in the outcomes in psychoactive substance use in the past 30 days and in the
past six months, intention of psychoactive substance use (next 12 months and future
lifetime), and the risk level of psychoactive substance use were statistically significant at the
completion of intervention and at 6-month follow-up time. The same was true for the
analysis for the subgroup of non-users (i.e., those who had not used psychoactive substance
in the last 30 days at baseline (p>.05) in Table 3.

Table 2 Comparing efficacies of interventions among all participants (between-group
differences in behavioral outcomes)
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Intervention

Control

Intervention versus Control

group group
% % OR (95% Cl) p ARR NNT
Post-intervention (n= 224)
a) Psychoactive substance use 5.2 4.6 1.12 (0.33, 3.79) 0.851 0.01 100
in the past 30 days
b) Psychoactive substance use 7.8 6.5 1.21(0.44, 3.38) 0.711 0.01 100
in the past six months*
c) Intention of psychoactive 9.5 3.7 2.72 (0.84, 8.83) 0.095 0.06 17
substance use in the next 12
months*
d) Intention of psychoactive 11.2 4.6 2.60 (0.90, 7.56) 0.079 0.07 15
substance use in the future
e) High risk of psychoactive 33.6 35.2 0.93 (0.54, 1.62) 0.805 -0.02 -50
substance use
Any of a), b), or c) 11.2 7.4 1.58 (0.63, 3.97) 0.333
Any of a), b), c), or e) 37.1 37.0 1.00 (0.58, 1.72) 0.996
At Month-6 Follow-up (n =
186)
a) Psychoactive substance use 3.0 3.5 0.84 (0.16, 4.26) 0.830 -0.01 -100
in the past 30 days
b) Psychoactive substance use 10.9 10.6 1.03(0.41, 2.62) 0.947 0.01 100
in the past six months*
c) Intention of psychoactive 5.9 4.7 1.28 (0.35, 4.69) 0.711 0.01 100
substance use in the next 12
months*
d) Intention of psychoactive 8.9 4.7 1.98 (0.59, 6.68) 0.270 0.04 25
substance use in the future
e) High risk of psychoactive 26.7 28.2 0.93 (0.49, 1.77) 0.819 -0.02 -50
substance use
Any of a), b), or c) 12.9 14.1 0.90 (0.39, 2.09) 0.804
Any of a), b), c), or e) 32.7 34.1 0.94 (0.51, 1.73) 0.835
Note. *, Key outcomes. OR = Odds ratio; Cl = Confidence interval; ARR = Absolute risk
reduction; NNT = Number needed to treat. Risk of psychoactive substance use was
calculated by the formular of the Secondary Prevention Screening Index; those scoring
above the cut-off of 0.017 are classified as high-risk cases, or vice versa as low-risk cases.
Table 3 Comparing efficacies of interventions in the subgroup of those who were not current
substance users (between-group differences in behavioral outcomes)
Intervention  Control ,
Intervention versus Control
group group
% % OR (95% Cl) p ARR NNT

Among non-current users at
baseline
Post-intervention (n = 209)
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a) Psychoactive substance use 2.8 2.9 0.95(0.19, 4.83) 0.953 -0.01
in the past six months*

b) Intention of psychoactive 6.5 2.0 3.50(0.71, 17.26) 0.124 0.04
substance use in the next 12

months*

¢) Intention of psychoactive 7.5 2.9 2.67 (0.69, 10.35) 0.156 0.05
substance use in the future

d) High risk of psychoactive 32.7 34.3 0.93 (0.52, 1.65) 0.806 -0.01
substance use

a) orb) 6.5 3.9 1.72 (0.49, 6.04) 0.401

Any of a), b) or d) 33.6 35.3 0.93 (0.53, 1.65) 0.802

At Month-6 Follow-up (n =

173)

a) Psychoactive substance use 4.3 5.0 0.85(0.21, 3.53) 0.827 -0.01
in the past six months*

b) Intention of psychoactive 3.2 3.8 0.86 (0.17, 4.36) 0.851 -0.01
substance use in the next 12

months*

c) Intention of psychoactive 6.5 3.8 1.77 (0.43,7.32) 0.430 0.03
substance use in the future

d) High risk of psychoactive 25.8 25.0 1.04 (0.53, 2.07) 0.903 0.01
substance use

a) orb) 6.5 8.8 0.72(0.23, 2.24) 0.569

Any of a), b) or d) 28.0 30.0 0.91(0.47, 1.75) 0.768

-100

25

20

-50

-100

-100

34

100

Note. *, Key outcomes. OR = Odds ratio; Cl = Confidence interval; ARR = Absolute risk
reduction; NNT = Number needed to treat. Risk of psychoactive substance use was
calculated by the formula of the Secondary Prevention Screening Index; those scoring above
the cut-off of 0.017 are classified as high-risk cases, or vice versa as low-risk cases.

Cognitive secondary outcomes

The results are shown in Table 4. The cognitive outcomes (secondary outcomes) of POE, NOE
and refusal self-efficacy were not of statistical significance (p>.05), both among all the
participants and among the subsample of non-current users at the baseline (in the last 30
days). The exception was that the intervention group showed a level of perceived
behavioural control than the control group among all participants (p=.034 in t-test and
p=.039 in ANCOVA test; Cohen’s d=0.26); such a difference was statistically non-significant
but was close to statistical significance in the subgroup of having used psychoactive
substances in the last 30 days (p=.066 in t-test and p=.056 in ANCOVA test).

Table 4 Comparing efficacies of interventions (between-group differences cognitive
outcomes)

Intervention Control
group group p of t-test* p of ANCOVA*
Mean, SD Mean, SD
Among all participants
Positive outcome expectation
Baseline 13.2,6.2 14.0,6.1 0.243 0.188
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Post-intervention 12.9,5.8 12.8,5.9 0.586 0.558

Month 6 14.1,5.9 12.8,5.6 0.937 0.965
Negative outcome expectation

Baseline 35.2,10.3 35.9,9.1 0.556 0.299

Post-intervention 35.6,10.3 35.7,9.9 0.536 0.616

Month 6 36.3,8.3 37.6,7.6 0.866 0.139
Perceived behavioral control

Baseline 8.7,4.4 9.7,4.5 0.068 0.067

Post-intervention 9.0,4.6 9.0,4.2 0.494 0.474

Month 6 9.1,4.2 8.0,4.2 0.034 0.039
Refusal self-efficacy (RSE)

Baseline 61.7,24.3 60.2,23.4 0.594 0.899

Post-intervention 63.0, 23.5 60.1, 23.7 0.181 0.200

Month 6 63.9, 24.1 64.1, 22.6 0.526 0.573
Among non-current users at baseline
Positive outcome expectation

Baseline 12.5,6.0 13.5,6.0 0.164 0.175

Post-intervention 12.7,5.7 12.4,5.8 0.651 0.676

Month 6 13.7,5.9 12.3,5.4 0.938 0.979
Negative outcome expectation

Baseline 36.0, 10.1 36.6, 8.8 0.643 0.315

Post-intervention 36.6, 9.9 35.9,10.0 0.307 0.516

Month 6 36.8,8.3 37.7,7.8 0.762 0.801
Perceived behavioral control

Baseline 8.4,4.4 95,45 0.047 0.043

Post-intervention 8.7,4.6 8.9,4.3 0.621 0.539

Month 6 8.8,4.2 7.8,4.2 0.066 0.056
Refusal self-efficacy (RSE)

Baseline 63.3,24.5 61.5,23.9 0.534 0.965

Post-intervention 64.6, 23.2 61.0, 24.0 0.139 0.225

Month 6 65.0, 24.1 65.5, 22.5 0.545 0.585

Note. *, two-tailed p of t-test for baseline data and one-tailed p of t-test for post-
intervention and six-month follow-up data. ANCOVA analysis was adjusted for background
factors, including age, sex, housing, living with both parents, deceased parents, father’s and
mother’s educational level.

Process evaluation

The results are shown in Table 5. More than half of the participants of the intervention
group found the intervention helfpful or very helpful in promoting knowledge about harms
of psychoactive substance use (55.3%), increasing their confidence in refusing psychoactive
substance use (57.1%), and satisfactory or very satisfory (55.6%); 73.8% would be likely or
definitely to recommend the project to his/her peers. The levels of negative perception
(unhelpful and dissatisfaction) ranged from 11.2% to 14.1%.

Table 5 Post-intervention evaluation (n = 142)
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Level of help in increasing knowledge
about harms of psychoactive substance

use
Totally unhelpful 10 7.0
Unhelpful 6 4.2
Average 46 324
Helpful 56 394
Very helpful 24 16.9

Level of help in increasing confidence of
psychoactive substance refusal

Totally unhelpful 8 5.6
Unhelpful 11 7.7
Average 42 29.6
Helpful 43 30.3
Very helpful 38 26.8
Overall satisfaction with this project
Very dissatisfied 12 8.5
Dissatisfied 8 5.6
Neutral 43 30.3
Satisfied 53 37.3
Very satisfied 26 18.3
Recommendation of this project
Definitely not 17 12.0
Likely not 23 16.2
Likely yes 80 56.3
Definitely yes 22 15.5
Discussion

The intervention group showed better perceived behavioral control at Month 6 than the
control group. Behavioral control is a construct of the TPB, which is an important
determinant of addictive behavior in general (Ajzen, 1991), and adolescent psychoactive
substance use in particular. The variable was also significantly associated with substance use
behavior and intention in the Phase | survey; thus, the effect is potentially useful in reducing
substance use.

It is, however, disappointing that the intervention was unable to reduce substance use
behavior in the past 30 days and intention of future use. One of the plausible reasons is that
the prevalence of psychoactive substance use in the last six month and the intention to use
psychoactive substances in the next 12 months was lower than expected, although such
prevalence still indicated a relatively high level that requires attention, especially among
those who were ever-users. As most of the social workers viewed the videos with the
participants, compliance for video watching may not be the cause of the non-significant
treatment effect. The low level of dissatisfaction about the intervention also suggests that
the intervention had been delivered properly.

The follow-up period of six months was relatively short, and It is unknown whether the
results would or would not be significant for a shorter follow-up period. Also, the present
study was conducted during the COVID-19 period. Social distancing was commonly
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exercised. It is uncertain whether the prevalence of psychoactive substance use was lowered
because of social distancing and the possibility of having lower chances to interact with
peers who are psychoactive substance users. We have seen in the Phase | study that the
intention to use drugs among substance users was very high. It is plausible that the
intervention might have a stronger effect in this group, but the sample size was inadequate
for a subgroup analysis.

The cognitions of POE and NOE about psychoactive substance use also did not differ
statistically between the intervention group and the control group. As seen from the Phase |
survey, POE was significantly associated with psychoactive substance use behavior and
intention. The inability to reduce positive outcome and increase negative outcome may also
account for the non-significant intervention effect on substance use behavior and intention.
The non-significant findings may imply that some participants of this population have deep-
rooted misperceptions about perceived benefits of psychoactive substance use and
underestimated its harms. Health promotion approaches might not be strong enough to
modify their perceptions.

From another angle, it is a limitation of this study that while we tried to change the
participants’ response to environmental influences, we were, however, unable to change the
environment, such as peer influences, easy contacts with psychoactive substance user, and
availability of psychoactive substance. Such changes are hard to accomplish. Peer influences
are known to have very strong effect on adolescent psychoactive substance use (Pandina et
al., 2010).

Overall, the target population is a hard-to-reach and potential risk group that frequently
encounter academic, family, relationship, psychological, and behavior problems. All such
problems are risk factors of psychoactive substance use. It is possible that psychoactive
substance use is not a stand-alone problem but is possibly one of the clusters of interrelated
problems. Health promotion approaches, although carefully designed and corresponds to
theories and empirical research, might not be adequate to stop the psychoactive substance
use problems in this population. The high prevalence of intention to use among ever-users
found in Phase | requires attention. In literature, cognitive behavioral therapy has been
effective in reducing substance use (McHugh et al., 2010), but such program is intensive and
not easily available. Furthermore, adolescent psychoactive substance users need to be
motivated to seek help and to use such services. The conditions might be difficult to meet.
To conclude, it seems that we need to shift from treatment to early prevention among
secondary school students, to provide them with resilience, stress reduction, and secondary
interventions before they develop intention and behaviors related to psychoactive
substance use.
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Appendix 1: Theoretical framework of the Theory of Planned Behavior
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Appendix 2: Details and training about Ml

Background of Motivational Interviewing

Motivational Interviewing (M) is first developed based on the clinical experience of
alcoholism treatment described by Miller (1983) and it is a client-centered counseling
technique (1). Miller and Rollnick (2002) defined Ml as client-centred, directive method for
enhancing intrinsic motivation to change by exploring and resolving ambivalence (2). The
focus of Ml is on eliciting the person’s intrinsic motivation for change. Counsellors focus on
the concerns and perspectives of the individual, exploring ambivalence, and selectively
response to speech in a way that resolves ambivalence and moves the person toward
change.

Practice of Ml

Ml is ways of being with people. Four fundamental spirits lie in understanding and
experiencing the human nature in the process of Ml (2).

Collaboration. Counselling involves a partnership that honors the client’s expertise
and perspectives. The counsellor provides an atmosphere that is conducive rather
than coercive to change (2,3).

Evocation. The resources and motivation for change are presumed to reside within
the client. Intrinsic motivation for change is enhanced by drawing on the client’s
own perceptions, goals and values (2).

Acceptance. The counsellor accepts what the client brings but not necessarily
approved of the client’s actions or acquiesce to the status quo. Acceptance in here
includes four aspects, 1) absolute worth, 2) affirmation, 3) autonomy, and 4)
accurate empathy. The counsellor affirms the client’s right and capacity for self-
direction and facilitates informed choice. Because Ml assumes that the clients have
what they need for change, counsellor respects client's autonomy to choose
whether, when and how to change (2).

Compassion. Ml practice is more than just skills but also not to pursuit self-interest
whilst drawing out the client’s motivation to change. Therefore, Ml requires
counsellor to have their heart in the right place so that the trust the counsellor
engender will be deserved (2).

Under these general spirits, four principles guide counsellors toward greater specificity of
the practice of Ml (2).

Express empathy. Clients’ ambivalence is normal. Counsellors’ acceptance facilitates
clients’ changes. Skilful reflective listening is fundamental technique to express
empathy (2).
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Develop Discrepancy. The client rather than the counsellor should present the
arguments for change. Change is motivated by a perceived discrepancy between
present behavior and important personal goals or values (2). Counsellor evokes a
"change talk"- expressions of the client's desire, ability, reasons and need for
change- and give periodic reflective summary to the clients which creates
discrepancy between patient's present behaviours and their important
current/future goals. As suggested by the Bem's self-perception theory (4), clients'
commitment to the changes will be strengthened when they hear their self-
statement of changes in the "change talk" and the reflective summary from
counsellors.

Roll with resistance. The client is a primary resource in finding answers and
solutions. Counsellor avoids arguing for client’s change. Client’s resistance is a signal
for counsellor to response differently. So, client’s resistance to change is not directly
opposed. Instead of directly oppose or impose, counsellor invites client for new
perspectives (2).

Support self-efficacy. A person’s belief in the possibility of change is an important
motivator. The client, not the counsellor, is responsible for choosing and carrying
out change. The counsellor own belief in the person’s ability to change becomes a
self-fulfilling prophecy (2).

The process of Ml can be conceptualized as two phases, with somewhat different, albeit
overlapping. Phase 1 involves resolve ambivalence and building intrinsic motivation for
change; phase 2 involves strengthening commitment to change and develop a plan to
accomplish it. In phase 1, common Ml techniques include asking open-end questions,
reflective listening, affirmation, summary statement and eliciting change talk. The counsellor
can make transition from phase 1 to phase 2 through recapitulation of phase 1, asking key
guestions, giving information and advice. In phase 2, the counsellor can help client to set
goal, consider change options, arrive at a plan, and elicit his/ her commitment (2).

Clinical Application of Ml

Ml is especially effective to two different types of clients: less motivated clients and
oppositional/angry clients (5). Ml invites the less motivated clients to contemplate their
current situation and lead them to prepared for changes. In clinical practice, resistance is
common especially when therapists provide a clear direction of changes to
oppositional/angry clients. However, Ml emphasizes the self-efficacy of the clients and
provides them room to make decision and plan for their changes. Thus, it would lower their
resistance.

Ml has been found effective to reduce illicit drug use, alcohol consumption, and tobacco use
(2, 5-7). Applications of Ml to health behavior have been expanding rapidly, with trials
showing effects in improving health outcomes (5). Ml has been showed useful in promoting
physical health including improvement on body mass index, promotion of physical exercise
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and healthy diet, reduction in blood pressure and cholesterol, changing diet behavior,
adherence to medical treatment and medication, as well as risky sexual behaviors (8-17).

Brief Adaptation of Motivational Interviewing

Adaptation of Ml is efficacious, both as stand-alone treatments and as preludes to other
treatments, in studies of addictive behaviours, health behaviours and treatment adherence
(2, 5). There are many studies documenting that Ml of about 15 minutes have shown to be
effective in change health-related behaviors such as smoking, drinking (8, 18-19). Adapted
MI through phone has been used successful to promote health lifestyle and treatment
engagement (20, 21).

The goals of brief adaptation of Ml include demonstrating respect, communicating risk, and
providing information to initiate a behaviour change sequence. The interviewing styles are
sometimes empathic, confrontational or challenging. This style is appropriate for active
expert counsellor to passive client. In brief adaptation of Ml, provide advice (often about
risk) is the most essential skill. Counsellors may ask open-ended questions, affirm, ask
permission, encourage recipient choice and responsibility in decision making in the practice
of brief MI. Summaries, reflective listening statement, elicit change talk, roll with resistance
and articulate deeply held values are less essential in a brief adaptation.
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Appendix 3: Background and application of the Secondary Prevention Screening Index
(SPsI)

Introduction

SPSI is a screening tool which can be used to identify high-risk secondary students who have
ever used psychoactive substances or intend to do so in the future. It was based on the
information obtained from literature review and a large-scale survey conducted among
secondary school students, whose information can be imputed into a statistical formula to
derive a SPSI score. The information involves 29 variables, including demographic factors
(e.g. age, housing type), other risk behaviors (e.g. whether smoke or drink alcohol currently),
perception of using psychoactive substances (e.g. perceived benefits of psychoactive
substances), behavioral problems (e.g. ever being bullied by classmate etc.), peer influence,
support from parents, and academic aspiration (see Table 1). Students scoring above the
cut-off of 0.017 are classified as a high-risk case for substance use, or vice versa as a low-risk
case. The screening tool can be used to recruit participations to join secondary intervention
programs for prevention of psychoactive substance use among high risk secondary school
students.

The items for calculation of the SPSI score are listed in Table 1. The formula for calculation of
SPSI score is as below:

1

SPSI score = 1 + e-(-7.7857+q1+q2++q29)

The formula is based on the predicted conditional probability for an event to occur, which
was obtained by a multiple logistic regression model, given characteristics based on
students’ answers to the question items involved (Rosner, 2005). The figures shown in the
denominators are determined by choosing the appropriate coefficient of the logistic
regression model for specific item responses given by students.

In our case, there are 29 question items involved (q1 to g29) and they are listed in Table 1.
The values for these 29 question items for imputation are also listed in Table 1. The values
vary from students to students, depending on their answers given to the 29 questions.
Examples for imputation are given in the footnotes of Table 1.
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Table 1 Values for imputation into the formula to obtain SPSI score

Question item

Description and response categories

Value to be selected for
imputation into statistical
formula according to the
student’s characteristicsT

Socio-demographic backgrounds

ql

q2

q3

q4

q5

q6

q7

q8

q9

Participant’s age
below 12

12-12.9
13-13.9
14-14.9
15-15.9
16-16.9
17-17.9
18-18.9
19 or above

Housing
Public Housing

Home ownership scheme housing
Private housing

Temporary housing

Other types of housing

Living arrangement

Living with both parents

Living with either father or mother
Living with neither father nor mother

Either father or mother was deceased

No
Yes

Alcohol consumption in the past 30 days

No
Yes

Smoking in the past 30 days
No
Yes

Friend(s) often use psychoactive substances

No
Yes

Family members/Relatives often use
psychoactive substances

No

Yes

Perception of “people taking psychoactive

substances occasionally”
Absolutely disapprove

40

4.6180
4.4795
4.0521
4.0777
3.5901
4.3901
4.2816
0.4444

-0.0581
0.2028
-0.3544
0.4266

0.3131

-1.0767

0.3840

-0.3225

0.7679

0.6667

-0.5264



Table 1 Values for imputation into the formula to obtain SPSI score

Question item

Description and response categories

Value to be selected for
imputation into statistical
formula according to the
student’s characteristicsT

q10

qll

ql2

ql3

ql4

q15

ql6

ql7

q18

Slightly disapprove
Slightly approve
Absolutely approve

Perception of “people taking psychoactive
substances regularly”

Absolutely disapprove

Slightly disapprove

Slightly approve

Absolutely approve

Perceived accessibility of psychoactive
substances

Never think of getting psychoactive substances
Very difficult

Difficult

Easy

Very easy

Taking psychoactive substances is harmful to
health

Agree

Disagree

Psychoactive substances-abuse destroys one’s
future

Agree

Disagree

Current anti-psychoactive substances publicity
can prevent drug use

Agree

Disagree

Young people should try different things
Agree
Disagree

It is fine to get along with those who are
abusing psychoactive substances

Agree

Disagree

Taking psychoactive substances is a hobby like
smoking

Agree

Disagree

He/she can control psychoactive substances
taking habit to make substance use not
addictive

41

0.5998
1.0039
0.8316

0.4095
-0.2249
0.7218

1.9714
1.7590
1.2555
1.1109

1.1370

0.1454

0.1843

-0.8082

0.0494

0.5693



Table 1 Values for imputation into the formula to obtain SPSI score

Question item

Description and response categories

Value to be selected for
imputation into statistical
formula according to the
student’s characteristicsT

ql19

q20

q21

q22

q23

q24

q25

q26

q27

Agree
Disagree

Ever being bullied by schoolmates/classmates
No
Yes

Ever involved in Triad society
No
Yes

Ever playing truant
No
Yes

Do not have any behavioural problems
No
Yes

Perceived peer influence
Very small
Small
Medium
Large
Very large

Their parents don’t really understand them
Disagree
Slightly disagree
Slightly agree

Agree

Their parents are not willing to listen to their
problems

Disagree

Slightly disagree

Slightly agree

Agree

Their parents value them very much
Disagree
Slightly disagree
Slightly agree

Agree

Their parents are satisfied with the way they are

Disagree
Slightly disagree
42

0
-0.4732

-0.1529

0.6552

0.2195

-0.2325

-0.6663
-0.2780
-0.1847
-0.1609

0.3109
0.4703
0.4952

-0.3342
-0.2107
-0.1242

-0.5451
-0.7843
-0.7587

-0.1522



Table 1 Values for imputation into the formula to obtain SPSI score

Value to be selected for
imputation into statistical
formula according to the
student’s characteristicsT

Question item Description and response categories

Slightly agree -0.1334
Agree 0.3017

Perceived benefits of substances use
q28 Perceived benefits of substances use scoring

Mean score of the following items (Range: 1-4):

(1) Taking psychoactive substances makes me
happy

(2) Taking psychoactive substances releases my
pressure 0.3757 *mean score¥

(3) Taking psychoactive substances makes me
and my friends closer

(4) |can getrid of unhappy feelings when
taking psychoactive substances

Academic aspiration
q29 Academic aspiration scoring

Mean score of the following items (Range: 1-4):

(1) I am interested in attending more school

(2) I am willing to work hard in order to get
more education

(3) One of my most important goals is to get
more education

(4) 1 would put effort into a school if it would
lead to a good job

-0.4296 * mean scoret

T For example, if a student aged 12.5 and lived in public housing, the value of g1 and g2 will be
assigned as 4.6180 and 0O respectively

t Take g28 as an example, if the mean score is (1+1+2+2)/4 = 1.5, the value of 28 will be 0.3757*1.5
=0.56355

Reference:

Rosner, B (2005). Fundamentals of Biostatistics (6! edition). Wadsworth Publishing Co Inc
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