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Video and computing gaming has become one of the most 
popular past times among young people worldwide (King 
et al., 2020; Marmet et al., 2023). While gaming platforms 
offer entertainment, social interaction, and potential stress 
relief (Bowman et al., 2022; Martinez et al., 2022; Pallavi-
cini et al., 2022; Putra et al., 2023), they also present poten-
tial risks for addiction and poor health outcomes. Video 
games are designed to provide instant gratification and a 
sense of achievement as gamers move toward mastering 
more gaming skills and the increasing challenges of games 
(Groening & Binnewies, 2019). While the reward system 
in gaming can elicit pleasure and foster a sense of mastery 
and control, these systems can also lead to the development 
of compulsive gaming and loss of self-control over gaming 
behaviour (Billieux et al., 2019).
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Abstract
Internet gaming disorder (IGD) among adolescents is a widespread public health issue, with far-reaching negative impacts 
on adolescents’ health and relationships with their families. This study evaluated the preliminary outcomes of a two-session 
Group Motivational Interviewing (GMI) programme designed to address the risk of IGD among students across primary, 
secondary, and university levels. Conducted in-person during short periods of time when schools were open during the 
COVID pandemic, the programme used experiential activities and guided discussions to (1) facilitate participants’ reflec-
tion on time management, life goals, and gaming behaviours, and (2) cultivate readiness for change. Fifty-five students, 
aged 9 to 21, participated in the study, and outcomes were evaluated using a mixed-methods approach. Quantitative data 
tracked changes in severity of IGD symptoms, motivation for change, and time consumption on gaming, studying, and 
outdoor activities. The qualitative component involved analysing goal-setting worksheets to understand participants’ moti-
vations and potential barriers to change. Intervention fidelity was monitored using a modified checklist from the Assess-
ment of Motivational Interviewing Groups– Observer Scale. Results revealed significant pre- to post-treatment reductions 
in gaming time and enhancements in motivation for change, but there was no significant change in the risks of IGD from 
baseline to post-treatment or three-month follow-up. Changes in the Contemplation Ladder indicated a sustained increase 
in motivation for change over the three-month follow-up. Furthermore, qualitative analysis revealed academic study as a 
crucial factor, serving both as a goal (improving academic results) and a barrier (alleviating academic stress) for changes 
in gaming behaviour. In conclusion, this study demonstrates that the two-session GMI programme is a feasible and 
potentially effective approach to engage students in reflecting on their gaming habits and promoting readiness for change. 
These preliminary results also provide support for conducting a full clinical trial on the effectiveness of the programme.
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gaming
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The rising prevalence of excessive gaming, particularly 
among children and adolescents, has raised public health 
concerns (Long et al., 2022). Many young gamers devote 
a great deal of time to this activity, often prioritising it over 
other critical daily tasks (Carlisle, 2021; Macur & Pontes, 
2021; Stevens et al., 2021). While ‘Internet Gaming Disor-
der’ (IGD) remains a provisional disorder in the 5th revision 
of the Diagnostic and Statistical Manual of Mental Disor-
ders (American Psychiatric Association, 2013), the 11th 
revision of the International Classification of Diseases has 
recognised ‘Gaming Disorder’ (GD) as a mental disorder. 
The proposed diagnosis in ICD aims to encourage compre-
hensive research, on the diagnostic criteria, prevention, and 
treatment strategies of addictive gaming behaviour (World 
Health Organization, 2020). To meet the ICD criteria for 
disorder, the gaming behaviour needs to be severe enough 
to result in significant impairments in personal, famil-
ial, social, educational, and occupational functioning, or 
impairments in other areas of function for at least 12 months 
(World Health Organization, 2018).

Recent systematic reviews and meta-analyses have esti-
mated the prevalence rate of IGD to be between 3.05% and 
4.6% (Fam, 2018; Stevens et al., 2021). The rate is signifi-
cantly higher in males than females (Kim et al., 2022), and 
when present, the disorder often starts between the ages of 
12 and 18 years (Gentile et al., 2017). During the COVID-
19 pandemic in Hong Kong, a school-based survey revealed 
that 83% of student respondents engaged in video gaming. 
Additionally, 20.9% exhibited signs of excessive gaming 
(four to six items out of seven items on the Game Addiction 
Scale [GAS]), and 5.3% met the criteria (seven items) for 
pathological gaming (Zhu et al., 2021). Excessive gaming 
has been shown to be associated with a range of biopsy-
chosocial problems among adolescents, including poor aca-
demic achievement, poor diet and sleep patterns, increased 
tendencies for physical aggression, increased levels of 
depression and anxiety, social phobia, and strained parent-
child relationships (Chan et al., 2022; Mihara & Higuchi, 
2017).

In response to these growing concerns, health and social 
care practitioners have pioneered primary care and early 
intervention approaches to reduce the risk of IGD among 
adolescents (Marshall et al., 2022). A systematic review 
concluded that cognitive-behavioural therapy (CBT) 
approach is the most commonly used and effective non-
pharmaceutical interventions for young people with gaming 
disorder. While there is empirical support for using CBT to 
treat gaming addiction (Hofmann et al., 2012; Ji & Wong, 
2023), a significant proportion of individuals do not find 
the CBT approach to be acceptable or useful for addressing 
behavioural issues in gaming. This is reflected by a substan-
tial non-compliance rate with treatment tasks, high dropout 

rates from CBT treatment exceeding 25% (Fernandez et al., 
2015), and failure to maintain change after initial success 
(Gates et al., 2021; LeBeau et al., 2013; Naar-King et al., 
2013; Zieve et al., 2019). The aim of this study was to deter-
mine if a Group Motivational Interviewing approach could 
provide an alternative therapeutic approach for those at risk 
of gaming disorder.

Group Motivational Interviewing for IGD

Motivational Interviewing (MI) is an evidence-based coun-
selling approach for addressing addiction and related life-
style issues (Miller & Rollnick, 2023). There have been 
numerous attempts to apply it in management of IGD in 
adolescents (Lindenberg et al., 2022). MI provides a thera-
peutic atmosphere to facilitate change, which is cultivated 
through a combination of the relational and technical com-
ponents of MI. The relational component refers to the spirit 
of MI, including clinician behaviours that foster partnership, 
acceptance, compassion, and empowerment. The technical 
component refers to the clinical skills of asking open-ended 
questions, giving affirmation, doing reflection, and provid-
ing a summary. MI aims to help people resolve ambivalence 
and enhance motivation to change health-compromising 
behaviours, and is rooted in a client-centred approach 
(Miller & Rollnick, 2023). MI originated as a treatment 
for addiction but subsequently became widely employed to 
address a variety of other lifestyle and health issues, such as 
inactivity (Galbraith et al., 2022) and maladaptive diabetes 
management (McDaniel et al., 2021).

Although individual and group MI share the relational and 
technical components of all MI-based interventions, they 
are distinct in how these components are applied. Individual 
MI follows a four-task model consisting of engagement, 
which involves establishing a working relationship; focus-
ing, which involves clarifying the client’s agenda; evoking, 
which involves eliciting the client’s reasons for change; and 
planning, which involves developing a change plan (Miller 
& Rollnick, 2023). On the other hand, group MI incorpo-
rates group dynamics (i.e., interaction patterns, norms, com-
munication and roles within a group) and follows a similar 
but also distinct four-phase model that includes (1) group 
engagement– establishing a supportive and trusting group 
environment; (2) moving forward– encouraging exploration 
of personal motivations and ambivalence toward change; 
(3) perspective broadening– expanding understanding and 
consideration of different viewpoints and potential strate-
gies for change, and (4) moving into action– developing 
and implementing actionable plans for change (Wagner & 
Ingersoll, 2012).
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Preliminary findings suggest that MI could be an effec-
tive counselling approach in addressing gaming addiction 
tendency (Afriwilda & Mulawarman, 2021), often using a 
manualized MI-based intervention (Pallesen et al., 2015) or 
in combination with cognitive-behavioural therapy (Nieren-
berg, 2018). However, many of these studies were explor-
atory, and very few were randomised controlled trials. 
Moreover, MI is typically delivered in an individual format; 
however, there has been an emerging trend to evaluate the 
effects of Group Motivational Interviewing (GMI) (Wagner 
& Ingersoll, 2012), especially in substance abuse (D’Amico 
et al., 2014; Moreno et al., 2022; Santa Ana et al., 2021) and 
gaming addiction (Yakovenko et al., 2015).

With a growing interest in applying GMI to gaming 
disorder (Sun, 2022), implementing MI in a group format 
holds promise by fostering peer connections, shared learn-
ing experiences, and providing a supportive atmosphere 
conducive to expressing empathy among students (Santa 
Ana et al., 2007). Young people talk more comfortably in 
groups with peers who share similar cultures and values. A 
skilled group facilitator can use group dynamics to estab-
lish group norms, elicit insights, and promote behavioural 
change (Veenstra & Laninga-Wijnen, 2022). Moreover, 
GMI has the potential to be a more cost-effective alterna-
tive to individual counselling (Navidian et al., 2016; Spitz, 
2001). Despite these advantages, few studies have evalu-
ated the efficacy of GMI in clinical practice, particularly 
in IGD. In light of these considerations, the current study 
sought to address this research and clinical gap by develop-
ing a GMI intervention tailored for children and adolescents 
with a high risk for IGD and evaluating its feasibility in this 
population.

Methods

This study is one of the first attempts to evaluate the poten-
tial of GMI for IGD among adolescents. It used a mixed-
methods methodology. The quantitative portion of the 
study employed a single-group pre-post design to evaluate 
changes in the severity of IGD symptoms, motivation for 
change, time spent on academic work, engagement in recre-
ational activities, and involvement in outdoor pursuits. Data 
were collected at three time points: baseline, post-interven-
tion, and three-month follow-up. The qualitative portion of 
the study examined the contents of the goal-setting work-
sheets completed by participants during the programme. 
This analysis provides insights into the facilitators and bar-
riers to change among the participants.

The research questions guiding this study were struc-
tured as follows: (1) Might the GMI intervention enhance 
motivation for change among participating students with 

probable IGD? (2) Might the GMI interventions reduce IGD 
symptoms among the participating students? (3) What are 
the common goals for change among the participating stu-
dents? (4) What factors might act as facilitators and barriers 
of making changes about gaming or other life goals?

Group Motivational Interviewing for 
Internet Gaming Disorder (GMI-IGD) 
Intervention

Drawing on the work of Wagner and Ingersoll (2012), we 
developed a Group Motivational Interviewing for Inter-
net Gaming Disorder (GMI-IGD) intervention protocol. 
The intervention consisted of four progressively structured 
phases, each aimed at facilitating participation and involve-
ment. In the initial phase called– Group Engagement– our 
focus was on fostering a welcoming, enjoyable, and sup-
portive group atmosphere. In the second phase called– Mov-
ing Forward– the programme facilitator elicited information 
from their perspectives about gaming. In the third phase 
called– Perspective Broadening– the facilitator supports 
participants in examining their personal values and enhanc-
ing their motivation to make changes, mostly through the 
use of reflective statements. In the fourth and final phase– 
Moving into Action– the facilitator assists participants in 
developing a change plan while exploring any setbacks and 
challenges that have been encountered up to this point and 
might be encountered in the future. The intervention was 
manualized, and a copy of the treatment manual is available 
upon request from the first author.

The two 90–minute group sessions sought to help par-
ticipants: (1) gain insight into their gaming behaviour by 
using the decisional balance to explore pros and cons of 
gaming; (2) develop a discrepancy between status quo (i.e., 
gaming habits) and change goals (e.g., improving family 
relationships or academic performance); and (3) resolve 
any ambivalence about change by evoking and strengthen-
ing the importance (i.e., personal values) and confidence 
(i.e., self-efficacy) levels about change. The group facilita-
tor guided the participants in setting goals for behavioural 
changes that were particularly important to them, extending 
beyond merely gaming behaviour with autonomy support. 
The group facilitator was a senior social worker with a doc-
toral degree in addiction counselling. He is also a member 
and certified trainer of the Motivational Interviewing Net-
work of Trainers (MINT), and has over ten years in the 
therapeutic application of MI.
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to assess students with probable IGD (Severo et al., 2020). 
The aim of using this scale in the current study was to track 
changes in addiction symptoms before through, follow-up 
of the intervention. We did not use this scale to classify the 
participants as definitively having or not having IGD, as 
previous research suggested that variation cut-offs at 16- or 
21-points might lead to a false positive (Qin et al., 2020). 
Here, we adopted thresholds to distinguish between those 
with low-risk, probable, and very high-risk IGD. In col-
lectivist cultures, students tend to evaluate their behaviors 
according to group norms. According to this study, student 
self-perceived gaming behavior may be highly common 
among peers, and non-perceived as problematic. Another 
possible aspect is that traditional Chinese families exercise 
relatively strict parental control over their children’s gaming 
habits and academics, particularly when students are still in 
school. This, in turn, may result in a higher classification 
threshold for Chinese individuals compared to those from 
Italian and Brazilian backgrounds.

Readiness for Change

The Readiness to Change Questionnaire Treatment Version 
(RCQ-TV) is an instrument used to measure an individual’s 
readiness to change. Respondents used a five-point Likert 
scale ranging from ‘Strongly Disagree’ to ‘Strongly Agree’ 
to answer 12 items. The RCQ-TV has three subscales that 
represent the stages of change in pre-contemplation, contem-
plation, and action. Higher scores indicate greater readiness 
for change (Heather & Hönekopp, 2008). The Chinese ver-
sion of RCO-TV has demonstrated a Cronbach’s α = 0.67, 
indicating a marginal to acceptable range of internal consis-
tency for the total score (Chen et al., 2017). Cronbach’s α 
values for the precontemplation, contemplation, and action 
scales were 0.57, 0.42, 0.77, respectively, indicating inad-
equate reliability for the first two scales and adequate reli-
ability of the action scale.

We also used the Contemplation Ladder for Internet Gam-
ing (CL-LG) to assess readiness to change gaming behav-
iour. The original Contemplation Ladder was developed to 
measure readiness to quit drug use (Biener & Abrams, 1991; 
Slavet et al., 2006). Respondents use an 11-point scale to 
indicate their overall readiness for change, representing five 
stages: pre-contemplation (0–3), contemplation (4–6), prep-
aration (7–8), action and maintenance (9–10) (Prochaska 
et al., 1992). The contemplation ladder has been used in 
smoking cessation research, demonstrating high reliability 
and validity with strong intercorrelations (Pearson’s r =.82–
0.98) (Rustin & Tate, 1993).

Study Design and Procedures

Ethical approval for the study was obtained from the 
Human Subjects Ethics Sub-committee of the Hong 
Kong Polytechnic University (Reference Number: 
HSEARS20180604002-02). The GMI was conducted from 
June 2021 to January 2022 at one primary school, two sec-
ondary schools, and a university in Hong Kong. Participants 
for this study were recruited from students who participated 
in a health screening survey assessing their risks for IGD 
and related musculoskeletal and vision problems (Tsang et 
al., 2023) aged 9- to 21-year-old students (N = 1,066). We 
obtained written consent from all participants before they 
joined the group MI programme. Students aged 18 and over 
provided their own consent. For students under 18, their 
parents signed the consent forms to confirm their agreement 
for their child to participate in the programme.

The eligibility criteria for inclusion included: (1) a score 
of ≥ 16 on the Internet Gaming Disorder Scale Short Form 
(IGD9S-SF) (Severo et al., 2020); (2) not having a diagnosis 
of mental illness, and (3) not undergoing regular counsel-
ling for gaming problems.

Measures

Demographic and Descriptive Variables

At baseline, all participants were asked to provide demo-
graphic information (e.g., age and gender identity) and 
reported the amount of time spent using electronic devices 
for entertainment and study, as well as engaging in outdoor 
activities.

Severity of IGD

We used the 9-item Internet Gaming Disorder Scale-Short 
Form (IGDS9-SF; Pontes & Griffiths, 2015) to assess the 
severity of IGD. The IGDS9-SF items were developed based 
on the DSM-5 proposed criteria for Internet gaming disorder 
(Pontes & Griffiths, 2015). Respondents indicate how often 
they engage in behaviours indicative of IGD using a 5-point 
Likert scale (1 = ‘Never’ to 5 = ‘Very often’). The IGDS9-
SF has been translated into 15 languages and is widely used 
in research and clinical practice. It has been translated and 
validated for use in Chinese populations (Yam et al., 2019). 
The IGD9-SF employs a cutoff value of ≥ 32 for IGD clas-
sification in the Chinese population to avoid overestima-
tion of prevalence in the Chinese context (Qin et al., 2020). 
A lower cut-off of 16 was chosen in the present study to 
detect students who may have potential gaming problems 
(Monacis et al., 2016), while a higher cut-off of 21 was used 
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Data Analysis

Data were analysed using SPSS version 26.0 (IBM Corp, 
2022). Descriptive statistics were used to describe the sam-
ple characteristics, and internal consistency reliability was 
examined for each measure. Repeated measures analysis of 
variance (ANOVA) using the general linear model (GLM) 
procedures was performed to compare outcomes at baseline, 
post-test, and 3-month follow-up after the GMI interven-
tion. To ensure fidelity control of the GMI intervention, two 
research assistants received three hours of training from an 
experienced coder on the effective use of CMI-CMC. These 
individuals then participated as observers during the group 
sessions and rated the fidelity of practice to Group MI stan-
dards using the GMI-CMC.

For qualitative data analysis, the content provided by 
the participants in the goal-setting worksheets was coded 
by two researchers. These two coders devised codes and 
themes collaboratively using a summative content analysis 
approach to quantify the occurrence of specific goals and 
interpret their meaning (Hsieh & Shannon, 2005). There 
were eight steps in this process: (1) reviewing and analysing 
the goal-setting worksheet; (2) becoming familiar with the 
data by repeatedly reading it; (3) defining and categorising 
the nature of goals; (4) organising and conceptualising the 
categories with a set of rules for coding in terms of common-
alities and differences; (5) sorting the content by identifying 
common phrases, patterns, and relationships; (6) summaris-
ing a frequency table to demonstrate the analysis results; (7) 
drawing conclusions based on the results; and (8) reporting 
the findings. Two coders achieved an overall inter-rater reli-
ability of 0.83, as measured by the Intraclass Correlation 
Coefficient (ICC), which indicates the consistency of their 
coding across the entire dataset. The inter-rater reliability 
(estimated by ICCs) for coding the content under the five 
sections of the worksheets by two raters were: desire (0.99), 
reason for change (0.98), taking steps (0.86), external sup-
port (0.85), and troubleshooting (0.85).

Results

Treatment Retention, Attrition, and Sample 
Characteristics

Out of 55 participants, forty-eight (87%) completed both of 
the sessions of GMI and all the three assessments. At the 
3-month follow-up, 45 participants (81.82%) were able to 
be contacted with completion of the follow-up measures.

Among the participants, 33% (n = 18) were primary 
school students, 53% (n = 29) were secondary school stu-
dents, and 15% (n = 8) were university students. The average 

Implementation Fidelity

We developed the Fidelity Control Group Motivational 
Interviewing Compliance Monitoring Checklist (GMI-
CMC) to monitor treatment adherence, which was modified 
from the Assessment of Motivation Interviewing Groups 
Observer Scale (AMIGOS; Wagner & Ingersoll, 2017). 
GMI-CMC comprises three components. The first compo-
nent, “content compliance” checks whether the facilitator 
adheres to the intervention protocol and performs specific 
therapeutic tasks. This component consists of seven items 
rated using four options ranging from ‘Yes, ’ ‘Partial, ’ ‘No, ’ 
and ‘Not applicable’. The second component, ‘skills adher-
ence’, has three subscales: group engagement (six items), 
client-centred style (six items), and MI change focus (six 
items). The third component ‘Group development’ checks 
the group processes (six items). The assessors rated 31 items 
using a three-option scale ranging from ‘Yes (3–5 scores), 
’ ‘No (1–2 scores), ’ and ‘Not applicable (0 score)’ to rate 
the compliance of the group to 24 criteria. Higher overall 
scores indicate greater compliance with group MI treatment 
protocol.

Goal-Settings Worksheet

In the final phase of each group session, participants were 
guided to complete a Goal-setting Worksheet (see Table 1), 
a tool used in MI to elicit change talk and plan for specific 
behavioural changes. The statement of goals for change 
clarifies one’s desire, reasons, needs, and activation of one’s 
intentions, plans for social support, and encourages open 
discourse on overcoming potential obstacles. The work-
sheet offered qualitative data to enrich the understanding 
of whether GMI could help participants in establishing a 
change plan for gaming or related behaviour. Furthermore, 
it aims to identify the facilitators and challenges associated 
with the implementation of the proposed change plan.

Table 1  Guiding questions for goal-setting worksheet
1. I would like to make changes on ______________.

Which area(s) do you want to make changes on?
2. The most important reason for making these changes.

What is the most important reason for you to set these goals?
3. To make it happen, I plan to take these actions.

What is your plan for you to achieve your goals?
4. Is there anything that can be done by someone else to help 

you achieve these goals?
5. How do you know that your plan is practical/achievable?
6. Is there anything that can possibly prevent you from achiev-

ing your plan?
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action towards change. Among the 45 participants, 44.2% 
(n = 20) were in the action stage, 42.2% (n = 19) were in 
the contemplation stage, and 13.3% (n = 6) were in the pre-
contemplation stage.

Analysis of the Contemplation Ladder using Friedman’s 
Two-Way ANOVA revealed a statistically significant dif-
ference in readiness for change over the three measures 
(F = 18.77, p < .001). Pairwise comparison showed sta-
tistically significant changes between baseline and post-
intervention (p = .003) and between baseline and follow-up 
(p = .004), with no significant difference between post-
intervention and follow-up measures. These results sug-
gest a significant increase in readiness for change between 
baseline and post-intervention, with gains in readiness for 
change maintained over the three-month follow-up period.

Changes in Hours Spending on Entertainment, Study and 
Outdoor Activities

Multivariate tests supported the conclusion that there was an 
overall change in entertainment, study, and outdoor activi-
ties (Wilk’s λ = 0.52, p = .001). Univariate analysis showed 
that there were significant reduction in entertainment time 
(F = 7.03, p = .003) and increase in study time (F = 7.69, 
p = .004) but no significant changes in outdoor activities 
(F = 0.31, p = .73) over the three repeated measures (see 
Table 2).

Pairwise comparisons among pre-treatment, post-treat-
ment, and follow-up measure showed that there was a signif-
icant reduction in entertainment hours from pre-treatment to 
post-treatment (F = 6.17, p =.018). and from post-treatment 

age of the participants was 14.75 years (SD = 3.5 years; 
Range, 9 to 21 years), with 52% self-identifying as female 
and 48% as male. The screening results indicated that 13% 
(n = 7) met the criteria for marginal risky gaming but did not 
reach a score of16, 40% (n = 22) engaged in risky gaming 
(scores between 16 and 20), and 47% (n = 26) were identi-
fied as having probable IGD (scores of 21 or above). Par-
ticipants reported spending an average of 6.0 h (SD = 3.2) 
on electronic devices for entertainment. 2.7 h (SD = 3.2) on 
study, and 2.8 h per day (SD = 3.2) on outdoors activities.

Quantitative Results

Changes in Severity of IGD Symptoms

Using General Linear Model, we analysed changes in 
IGD9-SF scores over baseline, post-intervention, and 
3-month follow-up. No significant change was observed in 
the IGDS9-SF scores across three points, as indicated by 
the overall repeated-measures ANOVA (Wilk’s λ = 0.98, 
p = .671).

Changes in Readiness for Change

An overall change was observed in the RCQ-TV question-
naire (Wilk’s λ = 0.68, p = .036). There were no signifi-
cant changes in the pre-contemplation subscale (F = 1.27, 
p = .267) and contemplation subscale (F = 2.63, p = .083), 
but there was a significant increase in the action subscale 
over the three time points (F = 6.48, p = .003). This indicates 
a significant improvement in participants’ readiness to take 

Table 2  Analysis of changes in outcomes over pre-treatment, post-treatment, and follow-up by ANOVA (N = 45)
Variables Pre-treatment Post-treatment Follow-up Wilk’s 

λ
F ηp

2 F
M SD M SD M SD Pre-treat-

ment vs. 
Post-treatment

Post vs. 
Follow 
up

IGDS9-SF 21.00 5.23 21.00 6.60 20.26 5.82 0.98 0.40 0.02 0.00 0.76
Readiness to Change (RCQ-TV) 0.68 2.59* 0.32 --- ---
  Pre-contemplation -1.23 2.25 − 0.92 3.03 − 0.53 2.80 --- 1.27 0.03 0.59 1.77
  Contemplation 1.72 2.71 1.87 2.26 0.94 2.73 --- 2.63 0.07 0.21 3.79
  Action − 0.64 2.92 0.62 3.05 0.72 2.75 --- 6.48** 0.15 8.49** 4.25*
Activity Hours 0.52 4.85** 0.18 --- ---
  Entertainment 6.00 3.15 4.89 2.38 4.25 2.51 --- 7.03** 0.16 6.17* 7.74**
  Study 2.73 3.20 1.74 1.38 4.54 4.34 --- 7.69** 0.17 5.22* 8.22**
  Outdoor activities 2.83 2.18 2.85 2.32 2.54 2.35 --- 0.31 0.01 0.01 0.59
Contemplation Ladder for Internet 
Gaming (CL-LG)

1.52a --- 2.25a --- 2.23a --- --- 18.77 --- 3.33**b .11b

Note ANOVA = analysis of variance; IGDS9-SF = The nine-item Internet Gaming Disorder Scale-Short-Form; RCQ-TV = Readiness to Change 
Questionnaire – Treatment Version
a mean rank was reported, as data in the Contemplation Ladder is ordinal in nature. Friedman’s Two Way ANOVA was used to compare mean 
ranks across the three repeated measures
b standardised test statistics of pair-wise comparisons was reported
*p < .05. **p < .01. ***p < .001
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goals about the future and personal development (n = 5, 
6.6%); and (5) specific goals (n = 4, 5.3%).

The analysis of barriers to goal completion revealed 
51 barriers (see Table  4). The most common barriers to 
achieving personal goals were the availability of games and 
gadgets (n = 15, 29.4%), followed by motivation (n = 10, 
19.6%), self-management (n = 7, 13.7%), academic burden 
(n = 7, 13.7%), body condition (n = 4, 7.8%), pressure from 
others (n = 3, 5.9%), playing with others (n = 3, 5.9%), and 
emotions (n = 2, 3.9%).

Discussion

The aim of this study was to evaluate the feasibility of GMI 
for addressing internet gaming problems among adolescents 
in school settings. Despite the fact that the GMI interven-
tion evaluated was the preliminary results provide tentative 
support for its efficacy in promoting motivation for change 
in gaming behaviour. This was evidenced by a significant 
increase in scores on the action subscale of the RCQ-TV 
and the Contemplation Ladder. Participants also took spe-
cific action to change between the end of the programme 
and the three-month follow-up, suggesting that they devel-
oped awareness of the need for change after they joined the 
GMI (Velasquez et al., 2006).

The positive impact of GMI on treatment participation 
is consistent with prior research demonstrating that MI 
enhances treatment adherence and retention (Hurlocker et 
al., 2023; Jake-Schoffman et al., 2021). In the same vein of 

to follow-up (F = 7.74, p = .008). There was also a signifi-
cant increase in study hours between pre-treatment and 
post-treatment (F = 5.22, p = .028), and from post-treatment 
to follow-up (F = 8.22, p = .007).

Fidelity Control

In the present study, seven GMI groups were conducted, and 
each session was independently evaluated by two trained 
coders using the GMI-CMC checklist. The results indicated 
that skill adherence, content compliance, and group devel-
opment were ‘Yes,’ demonstrating a high level of treatment 
fidelity. The high treatment integrity may be attributed to the 
fact that the facilitator was a senior clinical social worker 
with rich experience in delivering MI groups.

Qualitative Results

Content Analysis of Change Goals and Barriers to Goals 
Completion

A total of 76 goals were captured from the goal exercise 
worksheet. These goals were coded independently by two 
team members and analysed into five areas (see Table 3): (1) 
academic study and results (n = 20, 26.3%); (2) participa-
tion in activities other than games and smartphones (n = 13, 
17.1%); (3) self-management (n = 34, 44.7%); (4) broad 

Table 3  Goals of participants (N = 76)
Category of Goals Examples of goals Frequency %
Self-management Improve self-control

Reduce time on 
smartphone
Sleep more
Less gaming
Reduce harm on eyes
Stop procrastination

34 44.7

Academic Academic study
Study

20 26.3

Participate more in 
other activities

More physical activities
More reading
Doing something more 
productive, fulfilling
More extra-curriculum 
activities
Develop different 
hobbies

13 17.1

Broad goals 
about future and 
development

Wealth
Broaden horizons
Character development
Living style
Understanding the world

5 6.6

Specific personal 
goals

Relationship with par-
ents or friends
Reduce body weight
Diet

4 5.3

Table 4  Barriers to change (N = 51)
Category of Barriers Examples of Barriers Frequency %
Use of gadgets and 
games devices

Attraction of new games/
videos
Gaming
Smartphone
Electronic devices

15 29.4

Motivation Laziness
Lack of motivation
Easy to give up

10 19.6

Self-management Poor time management
Lack of self-control
Number of choices
Urgency of other matters

7 13.7

Study Academic burden
Study/work

7 13.7

Body condition Sleepiness
Tiredness
Sickness

4 7.8

Pressure from others Chatting with friends
Peer pressure
Disagreement with 
parents

3 5.9

Emotions Boredom
Feeling discouraged

2 3.9
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2024). Frustrations with study and academic results could 
also be linked to development of gaming addiction (Hawi et 
al., 2018; Mihara & Higuchi, 2017). The third most common 
goal was to engage more in other activities, suggesting that 
reducing time spent on gaming could be achieved by diver-
sifying activities. This finding resonates with the elevated 
academic expectations prevalent in Hong Kong, where stu-
dents use gaming to alleviate academic stress (Kwok et al., 
2021). Additionally, research indicates that playing online 
games is not positively correlated with academic perfor-
mance (Ciris et al., 2022). Conversely, collaborative gaming 
can improve students’ abilities and behaviour and, possibly, 
their academic success in comparison with other students 
(Lamb et al., 2018; Vlachopoulos & Makri, 2017). How-
ever, the question, ‘What came first, the chicken or the egg?’ 
remains open.

Regarding barriers to change, the most mentioned fac-
tors are the use of gadgets and game devices, motivation 
for change, and lack of self-management. These findings 
largely reiterate that self-management is the most important 
target for facilitating change. The fourth most commonly 
mentioned barrier to change was study. It is interesting to 
note that academic study is regarded as both a goal and a 
barrier. This reveals the ambivalence that many students 
may have about doing well in academic study, and may also 
reflect the difficulty for many to find time to increase their 
study hours. Young people who are frustrated with their aca-
demic studies may gravitate towards addictions to gaming 
and internet, which are rather immediately and effortlessly 
rewarding. The participants also mentioned the impact of 
gaming on body condition (e.g., tiredness and drowsiness), 
emotions, and peer pressure (playing with friends and sib-
lings), but these factors were not mentioned frequently. 
Thus, these latter factors are unlikely to be the key barriers 
to change.

Limitations

This pilot study used a single-group pretest-posttest design 
and as a pilot study had a relatively small sample size, both 
of which limit the reliability of, as well as the conclusions 
which can be drawn from, the study findings. As noted pre-
viously, research using a more rigorous randomised con-
trolled trial design with larger sample sizes is needed to 
draw firmer conclusions regarding the effects of the inter-
vention. In addition, the sample was fairly heterogeneous, 
as the participants came from a wide age range and level 
of study covering primary, secondary, and university educa-
tion. While we used a similar group intervention content and 
protocol for young people of different ages and educational 
levels, we found that the groups were more interactive for 
participants who were older (in their late teens), and group 

GMI for substance use treatment, this study indicated high 
levels of engagement and treatment retention, emphasising 
the potential effectiveness of GMI for IGD (Carroll et al., 
2006; Li et al., 2016; Macaulay et al., 2023). Higher treat-
ment engagement is associated with better treatment out-
comes for lifestyle changes (Nurmi et al., 2020).

Most participants completed goal-setting activities and 
expressed their intentions to make changes. These actions 
were consistent with our observations during the group ses-
sions, where participants appeared quite ready to set goals 
for change (Resnicow & McMaster, 2012). Many were 
aware that they were spending too much time on entertain-
ment, not just gaming, and set goals to balance study and 
entertainment time. This suggests that MI-based group ses-
sions could help participants transition from contemplation 
to action.

Comparing post-test and follow-up data, we observed 
that participants decreased their entertainment time and 
increased their time spent studying. This finding supports 
the conclusion that a significant proportion of the partici-
pants worked on and achieved the goals of change they 
set during the group. GMI is designed to facilitate partici-
pants in reflecting on their core values, exploring intentions 
for change, establishing goals, and facilitating autonomy 
in goal setting. All of these can cultivate a sense of con-
trol over their own achievement. Consequently, GMI may 
contribute to a greater motivation to reach one’s personal 
goals (Koestner, 2008; Pritchard et al., 2022). An alterna-
tive explanation of these achievements is that the partici-
pants could have already been ready for change (preparation 
stages) when they joined the group intervention. The group 
might have mainly facilitated them to move on to set goals 
and take action. A randomised controlled trial is needed to 
determine how much of the improvements observed were 
due to the treatment, and how much might be due to other 
factors, such as expectancy effects and regression to the 
mean. The findings from the current study indicate that such 
an RCT is warranted.

The qualitative data derived from the goal-setting work-
sheet exercises offer valuable insights into the participants’ 
behaviour and attitudes toward their gaming habits and time 
management. The primary goal identified across the change 
plans was self-management, indicating that the participants 
were aware of their gaming habits, internet overuse, or 
excessive screen time. They expressed their desire to man-
age their use of electronic devices and explored alternatives 
to gaming. The second most mentioned goal was academic 
study, which is consistent with the high expectations about 
academic achievement in Hong Kong (Chyu & Chen, 2022). 
It is well known that academic success can be negatively 
impacted by excessive gaming and Internet addiction (Faril-
lon et al., 2022), especially children (Ippolito & Pressman, 
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with other similar interventions across different contexts 
and populations. It could also explore the effectiveness of 
GMI, which is a brief intervention that focuses on motiva-
tion as a prelude and has the potential to be integrated with 
other intensive treatments, such as cognitive behavioural 
therapy. Additionally, the study sheds light on potential bar-
riers to change, such as the availability of gadgets and gam-
ing devices, as well as the role of self-management in both 
facilitating and hindering change. Further research could 
delve deeper into these barriers to develop effective strate-
gies to overcome them.

Conclusion

The study findings support the potential feasibility of GMI 
for helping adolescents who are at-risk for IGD. Specifically, 
the findings suggest that GMI has the potential to promote 
changes in readiness for change and taking action. Group 
process data from the goal-setting worksheets showed that 
the participants were well aware of the need for better self-
management and were ambivalent about engaging or dis-
engaging in academic study. Academic study is seen as an 
important goal for change, but also a barrier to instigating 
change in gaming behaviour.
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facilitation was likely more effective. Thus, the intervention 
may need to be adapted to be more effective for younger 
children. Moreover, more accurate estimates of the interven-
tion can be obtained in samples that are more homogeneous.

In addition, this study was conducted during the COVID-
19 pandemic, which presented several challenges. There 
were periods of lockdown followed by loosening of social 
restrictions. Although we were able to conduct all groups 
in a face-to-face mode, we had problems running more 
sessions with each group and performing more follow-up 
measurements during the pandemic. Social restrictions and 
infection control measures (like wearing masks and social 
distancing) could also have some impact on group interac-
tion and dynamics.

Practical Implications

This pilot feasibility study supports the possibility that a 
brief group MI programme could be helpful in facilitating 
motivation for change in adolescents with probable IGD. 
From the perspective of an addiction counsellor, a group for 
managing gaming disorder could be quite different from a 
group for substance or sex addiction, in which clients are 
much more guarded in taking about their behaviour. The 
counsellor began by discussing and exploring the benefits 
and positive aspects of gaming, which appeared to facili-
tate a safe and non-confrontational and less defensive atmo-
sphere within the group. However, the discussion of benefits 
of gaming could be contrary to the standard practice of MI, 
which emphasizes strengthening change talk and minimiz-
ing sustain talk in the motivational process.

We also noticed that the use of experiential exercises, 
activities, and guided worksheets was very helpful in facili-
tating the group process. Young people enjoyed participation 
in experiential activities, which were followed by reflection 
and discussion. Most of the participants made effort to com-
plete the written worksheet. Worksheets are commonly used 
learning tools in schools, and the worksheet helped partici-
pants focus on issues and present their ideas to other group 
members. This could be incorporated into developing a 
manualised approach to GMI for gaming problems.

Future Research

These findings highlight the need for more clinical trials of 
GMI in school counselling settings. The most rigorous stud-
ies would include use of control group and random assign-
ment. Future studies could recruit a more homogeneous 
sample with a smaller range in age and level of study. They 
may also examine if GMI programme of more sessions 
(than two) could be even more effective in reducing risk 
of gaming issues. Future studies could also compare GMI 
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