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Abstract
Background  Mobile health interventions, particularly dynamic Just-In-Time Adaptive Interventions (JITAIs), 
can overcome barriers to gambling treatment by offering timely, accessible support in people’s everyday lives. 
GamblingLess: In-The-Moment is a theoretically-informed and evidence-based app-delivered JITAI to people who want 
to quit or reduce their gambling. The JITAI aims to reduce gambling symptom severity through short-term reductions 
in the likelihood of gambling episodes by improving cognitive vulnerability (craving intensity, self-efficacy, or positive 
outcome expectancies). It administers three daily ecological momentary assessments (EMAs) to deliver tailored 
interventions in moments of cognitive vulnerability. Given that intervention acceptability and engagement are likely 
to improve clinical outcomes, this study aimed to comprehensively examine these constructs for GamblingLess: 
In-The-Moment.

Methods  A 28-day micro-randomised trial (MRT) was conducted, with a supplementary six-month within-group 
follow-up evaluation and a mixed-methods acceptability/engagement evaluation. The acceptability/engagement 
evaluation included: (1) app use and engagement indices across the MRT (n = 192; 66% male; agemedian=35 years); 
(2) app acceptability measures administered at post-intervention (n = 161; 84% completion rate), and (3) semi-
structured interviews (n = 11).

Results  App use and engagement indices indicated that the JITAI was an attractive option for gambling support. 
Participants completed 5,116 EMAs (compliance rate = 32%, averaging 27 EMAs), spent an average of 30 min in the 
app, and completed an average of nine intervention activities from a pool of 53 activities they could repeatedly 
access. Subjective quality and perceived impact scores well exceeded minimally acceptable standards but 77% 
of participants preferred a hybrid push-pull approach and many endorsed less frequent EMAs (52%) but a longer 
program (58%). Participants also endorsed additional features, such as in-person support, motivational messages, 
gambling feedback, saving favourite activities, online discussion boards, virtual computer coaches, and in-app 
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Introduction
Gambling disorder or problems are associated with a high 
burden of harm across multiple life domains, including 
finances, wellbeing, and relationships [1]. Despite this, 
treatment uptake is low, with only one in five people with 
problem gambling and 1 in 25 people with moderate-risk 
gambling seeking professional support, non-professional 
support, or self-help [2]. Many barriers to accessing gam-
bling treatment have been identified, including stigma, 
denial, shame, a preference for self-management, goals of 
abstinence, and resource constraints related to location, 
time, cost, and clinician availability [3–7].

mHealth interventions
Mobile health (mHealth) interventions overcome many 
of these barriers by offering high accessibility, conve-
nience, anonymity, immediacy, cost-effectiveness, and 
ease of use [8–14]. With global smartphone penetra-
tion around 70% [15], mHealth provides unprecedented 
access to evidence-based therapeutic content [8, 11, 13], 
especially for underserved populations, such as those liv-
ing in rural and regional areas [10–12]. These interven-
tions can deliver intervention content on-demand (“pull”) 
or at times based on an intervention protocol (“push”) [9, 
15].

Just-In-Time Adaptive Interventions (JITAIs) are a 
collection of “push” mHealth interventions that use 
mobile and wearable devices to monitor fluctuating 
internal states and social contexts (e.g., through eco-
logical momentary assessments [EMAs]) to determine 
the type, amount, and timing of support needed [8, 10, 
15–19]. JITAIs provide dynamic support in moments 
of need, in real-time and real-life, to prevent negative 
health outcomes and promote positive health outcomes 
[8, 9, 15–18]. They use pre-specified decision rules that 
operationalise decision points (points in time where the 
protocol is enacted), tailoring variables (information 
collected to determine whether support is needed and 
user is receptive to support, e.g., via EMAs), and inter-
vention options (differing supports available) [16–18]. 

Intervention protocols are underpinned by short-term 
(proximal) and long-term (distal) outcomes. The ability 
of JITAIs to provide tailored support with minimal user 
input makes them promising for extending the reach of 
evidence-based treatments among gambling populations.

mHealth gambling interventions
Gambling mHealth interventions are emerging, with 
around 14 free publicly available gambling support apps 
available in app stores [20]. Many are “pull” interven-
tions offering progress tracking, psychoeducation, and 
gambling assessments. Despite relatively high download 
rates, few are evidence-based, use established therapeu-
tic models, or feature multiple behaviour change func-
tions, expert involvement, or high-quality interactive 
content [20–22]. Moreover, few have been empirically 
evaluated. The only “pull” intervention with published 
evaluation data is GAMBOT, a ‘chatbot’ delivering moni-
toring, feedback, and therapeutic content [23, 24], the 
efficacy of which has been evaluated in two randomised 
controlled trials (RCTs). Ongoing evaluations of other 
“pull” interventions include an RCT for Manaaki, which 
is a culturally-responsive app for New Zealand [25, 26]; 
and a single-arm evaluation of Reset under real-world 
conditions, which is an app offering cognitive-behaviour 
therapy (CBT) and motivational interviewing in Victoria, 
Australia [27]. There is also a limited evaluation (focus 
groups and interviews) of the JITAI, sPGeTTI, that pro-
vides geolocation sensing, self-monitoring, psychoeduca-
tion, and help links in New Zealand [28].

The only JITAIs with comprehensive evaluation data 
are three apps in Australia using EMAs to monitor inter-
nal states and social contexts: Gambling Habit Hacker, 
GamblingLess: Curb Your Urge, and GamblingLess: In-
The-Moment. Gambling Habit Hacker aims to enhance 
adherence to gambling expenditure limits by providing 
tailored behaviour change techniques related to goal set-
ting, action planning, coping planning and self-moni-
toring in response to low intention strength, low goal 
self-efficacy, low urge self-efficacy, and the presence of 

rewards. Interviews revealed two distinct themes: (1) facilitation of gambling reductions through check-ins/availability, 
personal tailoring, seamless and holistic support, and treatment experience suitability; and (2) promoting behaviour 
change through enhanced awareness, goal-setting, skill-building, and positive habit formation.

Conclusions  GamblingLess: In-The-Moment was highly accepted and was generally perceived as effective in 
supporting reductions in gambling behaviour. The findings underscore the iterative process for JITAI development 
and highlight several avenues for its optimisation, particularly in relation to enhancing user engagement and 
reducing user fatigue.

Trial registration  The evaluation was registered with the Australian New Zealand Clinical Trials Registry 
(ACTRN12622000490774) in March, 2022.

Keywords  Mobile health, MHealth, Just-in-time adaptive intervention, App, Ecological momentary intervention, 
Microrandomized trial, Gambling
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high-risk situations reported in EMAs [29–31]. Derived 
from an evidence-based online self-directed gambling 
program (GamblingLess) [32], GamblingLess: Curb Your 
Urge delivers tailored craving management activities 
in response to high craving intensity reported in EMAs 
[33, 34]. Finally, GamblingLess: In-The-Moment built on 
GamblingLess: Curb Your Urge to deliver tailored inter-
vention options targeting not only craving intensity, but 
also other cognitive processes underpinning relapse (self-
efficacy and positive outcome expectancies) in response 
to high craving intensity, low self-efficacy, and high posi-
tive outcome expectancies reported in EMAs [29, 35, 
36]. GamblingLess: Curb Your Urge was evaluated using 
a single-arm pilot study. In contrast, Gambling Habit 
Hacker and GamblingLess: In-The-Moment were devel-
oped as part of the same project and were subject to both 
optimisation (microrandomised trials [MRTs], which are 
a form of sequential factorial design in which every par-
ticipant serves as their own control [8, 16]) and evalua-
tion trials (using six-month within-group follow-up 
evaluations). Collectively, these evaluations demonstrate 
improvements in gambling symptom severity, gambling 
frequency and expenditure, cravings, self-efficacy, posi-
tive outcome expectancies, psychological distress, and 
wellbeing [23, 24, 33, 36, 37].

Acceptability and engagement of mHealth gambling 
interventions
The formative state of mHealth gambling interven-
tion development and evaluation highlights the need 
to examine app acceptability and engagement prior to 
implementation and dissemination [34, 38–40]. There is 
no consensus definition of acceptability, which has been 
defined as affective attitudes, usage intentions, actual 
usage, and satisfaction [38, 39, 41]. A contemporary 
definition, which suggests that acceptability is a multi-
dimensional construct reflecting perceived appropri-
ateness based on cognitive and emotional responses to 
the intervention, has been operationalised by the Theo-
retical Framework of Acceptability (TFA), which com-
prises seven component constructs: affective attitude, 
burden, perceived effectiveness, ethicality, intervention 
coherence, opportunity costs, and self-efficacy [38]. In 
addition to incorporating the component constructs of 
acceptability (cognitive and emotional responses), this 
operational definition of acceptability provides a hypoth-
esis that cognitive and emotional responses are likely to 
influence behavioural engagement with the intervention 
[38], which is most commonly measured using system 
usage data [42]. There is also no consensus definition of 
engagement, but it has been defined as a multidimen-
sional construct relating to behavioural (e.g., frequency, 
amount, depth, and duration of intervention use), as 
well as cognitive and affective facets (e.g., attention, 

interest, and enjoyment [39]). There has been a differ-
entiation between micro- and macro-level engagement, 
whereby micro-level engagement refers to the immedi-
ate, moment-to-moment interaction with intervention 
in terms of both intervention use (e.g., number of activi-
ties completed) and the quality of user experience (e.g., 
user interest and attention), while macro-level engage-
ment captures the broader involvement in the behaviour 
change process (e.g., motivation to change behaviour), 
which is linked to the behavioural goals of the interven-
tion (e.g., how the intervention may have helped the user 
to achieve behavioural goals) [43]. It has been argued that 
acceptability can be viewed as an emergent characteris-
tic of a complex, adaptive system composed of interact-
ing elements (e.g., beliefs, knowledge, affective attitude), 
which influences, and is influenced by, user engagement 
and intervention effectiveness [39]. Research therefore 
emphasises the importance of examining intervention 
acceptability and engagement as factors that can influ-
ence intervention effectiveness, thereby enabling inter-
vention optimisation [39].

Recent evidence demonstrates the general acceptability 
of mHealth gambling interventions, with high confidence 
in their effectiveness and support for their anonymity, 
as well as neutral levels of scepticism or perceived defi-
cits [44]. However, the average Mobile App Rating Scale 
(MARS [45]) scores for subjective quality (2.10) and per-
ceived impact (2.63) of the 14 publicly available gambling 
support apps [20] fail to meet the minimum acceptability 
score of 3 (out of 5) [46]. Few of these apps include cog-
nitive-behaviour therapy (CBT) content (29%), but those 
that do are rated higher in quality than those that do not 
[20], aligning with the broader evidence supporting CBT 
as the most effective psychological intervention for gam-
bling [47, 48].

In contrast, the abovementioned gambling mHealth 
interventions that have been subject to empirical evalu-
ation demonstrate promising acceptability and engage-
ment using app use and engagement indices, app 
acceptability measures, or qualitative methods. App use 
and engagement indices reveal GAMBOT had 77% par-
ticipant retention and use 23 out of 27 days [23]. Gam-
blingLess: Curb Your Urge had a 47% EMA compliance 
rate and a 15% intervention compliance rate, with partici-
pants using it a median of 7 times [33]. Gambling Habit 
Hacker had a 30% EMA compliance rate, with partici-
pants spending approximately 34 min using the app over 
the 28-day trial, and weekly engagement decreasing to 
48.3% in Week 4 of the trial [31]. Using app acceptability 
measures, experts and participants rated the EMA-based 
JITAIs (GamblingLess: Curb Your Urge; GamblingLess: 
In-The-Moment; Gambling Habit Hacker) as helpful, rel-
evant, and easy to use, with subjective quality and per-
ceived impact scores exceeding acceptable standards 
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on the MARS [30, 33–35]. However, only 41.4% of par-
ticipants indicated they would recommend GAMBOT to 
others [23]. Finally, qualitative feedback on the interven-
tion content, usability, look and feel, engagement, and 
interactivity of these JITAIs is generally positive [28, 30, 
33–35].

Study aims
Despite acceptability and engagement being neces-
sary conditions for intervention effectiveness [38, 39] 
there are not yet any purposive in-depth acceptability 
or engagement evaluations of the small number of avail-
able gambling JITAIs. This study therefore aims to con-
duct a comprehensive evaluation of the acceptability of, 
and engagement in, of GamblingLess: In-The-Moment, 
which was embedded within a broader optimisation and 
preliminary effectiveness evaluation (28-day MRT and 
six-month within-group follow-up evaluation findings 
reported elsewhere [36]). Designed to support people 
who want to quit or reduce their gambling, this JITAI is 
a multi-faceted JITAI targeting gambling cravings, self-
efficacy, and positive outcome expectancies (see Fig.  1), 
which provides a standalone or adjunctive treatment 
during active gambling periods or to prevent relapse. It 
is based on the Dynamic Model of Relapse, which theo-
rises that temporary fluctuations in cognitive processes, 
such as cravings, self-efficacy, and positive outcome 
expectancies, act as phasic (transient) precipitating fac-
tors that interact with more tonic (stable) factors or other 

phasic factors to affect the likelihood of lapse or relapse 
[49]. It also draws on cross-sectional empirical evidence 
linking these cognitive processes to gambling behaviour, 
symptom severity, and relapse [35], as well as emerging 
EMA studies finding that these cognitive processes act as 
phasic precipitants of gambling behaviour and/or inter-
act with tonic or other phasic factors to predict future 
gambling behaviour [50–52]. The intervention therefore 
aims to reduce gambling symptom severity in the long-
term (distal outcome) and the likelihood of gambling 
episodes in the short-term (primary proximal outcome) 
by improving craving intensity, self-efficacy, and positive 
outcome expectancies in the moment (secondary proxi-
mal outcomes).

Operationalised using a contemporary JITAI design 
framework [16–18], this JITAI uses decision rules to 
determine the provision of an intervention option target-
ing one of these cognitive processes (Curbing Cravings, 
Tackling Triggers, and Exploring Expectancies modules) 
to users, based on their state of cognitive vulnerability 
(high craving intensity, low self-efficacy, or high posi-
tive outcome expectancies: tailoring variables) identified 
through three-times daily EMAs over the 28-day trial 
period (decision points) (see Procedure section for more 
detailed information about these decision rules; and [29] 
for a rationale for the selection of these decision rules). It 
therefore tailors the type of support based on responses 
on the tailoring variables, the timing of support via mul-
tiple EMAs per day, and the amount of support using an 

Fig. 1  Illustrative screenshots of GamblingLess: In-The-Moment
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intervention loop, in which users are offered additional 
intervention activities from the same intervention mod-
ule if needed.

Preliminary usability testing with 13 stakeholders 
(gambling clinicians, researchers, end users) supported 
its acceptability in terms of engagement, functional-
ity, aesthetics, information, quality, perceived impact, 
helpfulness, ease of use, and relevance [35]. The overall 
MARS app quality score was 3.57, with good subjective 
quality (score of 4.21) and perceived impact (score of 
3.40). Users noted the app’s greatest impact was likely on 
knowledge, intention to change, and help-seeking, fol-
lowed by awareness, attitudes, and behaviour change.

The 28-day MRT of GamblingLess: In-The-Moment 
[36] demonstrated some promising findings. There were 
no associations between the tailored intervention con-
dition and the no-intervention control condition in any 
proximal outcome, likely due to reduced statistical power 
due to a low incidence of gambling episodes during the 
trial and/or an unexpected impact of the no-intervention 
condition. However, the tailored intervention condi-
tion reduced craving intensity and improved self-efficacy 
when EMAs were collapsed across each day. The Tackling 
Triggers and Exploring Expectancies intervention options 
also improved subsequent self-efficacy and positive out-
come expectancies, respectively. Comparisons of partici-
pant responses on each EMA tailoring variable and the 
same EMA item administered after they had completed 
the first and last intervention activity in the intervention 
loop revealed medium to very large improvements in all 
secondary proximal outcomes (craving intensity, self-effi-
cacy, and positive outcome expectancies).

The supplementary within-group follow-up evalua-
tion (i.e., no control group) at pre-intervention, post-
intervention, and six-month follow-up demonstrated 
small-medium to very large improvements in all distal 
outcomes (gambling symptom severity, gambling fre-
quency, expenditure, craving severity, self-efficacy, and 
positive outcome expectancies). At six-months, recov-
ery or improvement in gambling symptom severity was 
reported by 66.46% of participants. Subjective quality and 
perceived impact scores, but not the number of EMAs 
completed, number of interventions completed, number 
of activities completed, or week of intervention, were 
associated with recovery or improvement in gambling 
symptom severity, suggesting a need to further examine 
user acceptability and engagement of the intervention.

Methods
Study design
This study involved a mixed-methods acceptability 
and engagement evaluation of GamblingLess: In-The-
Moment, embedded within a broader evaluation that 
included the 28-day MRT and six-month within-group 

outcome evaluation (findings reported elsewhere [36]). 
This evaluation was designed to evaluate the acceptability 
of the app itself, rather than the trial conditions. It used 
data collected during the MRT and six-month follow-
up period but was analysed at the study’s conclusion. 
Three methods were employed: (1) app use and engage-
ment indices (across the MRT and six-month follow-up 
periods); (2)  app acceptability measures (administered 
in the post-intervention survey), and (3) semi-structured 
interviews (conducted between 1 and 3 months after the 
MRT period). Evaluation findings are presented for each 
method and interpreted collectively in the Discussion 
section. Reporting is compliant with the Mixed Meth-
ods Appraisal Tool [53] and the Consolidated Criteria for 
Reporting Qualitative Research (COREQ [54]). During 
the 28-day MRT, participants accessed the intervention 
on a ‘push’ basis, with the micro-randomisation protocol 
determining when and what intervention to deliver. From 
post-intervention to the six-month follow-up evaluation, 
participants accessed tailored intervention content on 
an on-demand ‘pull’ basis through participant-initiated 
EMAs. During this time, no notifications were deliv-
ered and no micro-randomisation occurred. The MRT 
was registered with the Australian New Zealand Clini-
cal Trials Registry (ACTRN12622000490774) and the 
protocol was published [35]. Full details relating to the 
development and evaluation of the JITAI are available 
elsewhere [29, 35, 36]. All evaluation components were 
approved by the Deakin University Human Research Eth-
ics Committee. 

Participants
Participants for the MRT were recruited in Australia 
from March 28 to December 14, 2022, via convenience 
methods, including website, social media, and online 
forum advertising. Eligibility criteria included: (1)  cur-
rent Australian residence; (2)  being at least 18 years 
of age; (3)  a willingness to install the GamblingLess: In-
The-Moment app on their internet-enabled smartphone; 
(4) a willingness to receive app notifications; (5) English 
language fluency; and (6) wanting support for their own 
gambling. The app platform is continuously updated to 
meet Apple and Google standards, ensuring compat-
ibility with the latest smartphones and software. While 
the company officially supports the last two versions of 
Android and iOS, GamblingLess: In-The-Moment also 
functions on some older versions. The intervention in 
this pragmatic trial was available to any interested person 
who gambled, regardless of gambling symptom severity, 
treatment goal (abstinence or non-abstinence), or cur-
rent treatment engagement.

The sample for the app use and engagement indi-
ces evaluation comprised the analytic sample for the 
MRT (n = 192; agemedian=35 years, range: 18–72). As 
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indicated in Additional file 1, most participants were 
male (66.15%), of Australian descent (75.52%), resided in 
Australia’s two most populous states (New South Wales 
and Victoria) (75.52%), and earned between AUD$25,000 
and AUD$99,999 (65.50%). With a mean Index of Rela-
tive Socio-Economic Advantage and Disadvantage 
(IRSAD [55]) of 1011.1 (SD = 75.9), the sample had a 
slightly higher socioeconomic status than the national 
average (standardised mean of 1000). Problematic gam-
bling was most common on electronic gaming machines 
(EGMs: 65.63%), racing (53.65%), and sports or events 
(47.40%). Their average gambling symptom severity score 
on the Gambling Symptom Assessment Scale (G-SAS 
[56]) was classified in the severe category and their past-
month gambling frequency and expenditure was 8 and 
over AUD$3,300, respectively. Of the 192 participants, 
161 (83.85%) completed the post-intervention survey, 
including the app acceptability measures.

Participants for the semi-structured interviews were 
sampled to broadly reflect the wider pool of trial partic-
ipants in terms of gender and app use, with a focus on 
NSW residents at the funding body’s request. As indi-
cated in Additional file 2, the final sample included 11 
participants (eight men, three women), aged from 23 
to 74 years. This met the goal of at least 10 participants 
matching the gender ratio after the first round of recruit-
ment. Approximately half of the interviewees resided in 
NSW. To diversify insights, participants were selected 
based on app use (EMAs completed) tertiles after the 
first round of recruitment: high (59 + EMAs), moderate 
(9–58 EMAs), and low (4–8 EMAs). Participants with 
fewer than four completed EMAs were excluded due to 
insufficient app use for meaningful feedback.

Measures
App use and engagement indices
App use and engagement indices were collected across 
the 28-day MRT to assess participant registration, app 
use (EMA compliance, app use duration, timing of app 
use, and intervention use), and specific app feature use 
(e.g., use of the intervention loop and Get More Support 
quick link). These indices were also assessed in the six-
month post-MRT period.

Measures of app acceptability
The post-intervention survey assessed subjective qual-
ity, perceived impact, perceived helpfulness of additional 
app features, preferred app approach, and JITAI protocol 
preferences to inform the optimisation of the app. Sub-
jective quality and perceived impact were evaluated using 
the Subjective Quality and Perceived Impact subscales of 
the MARS [45]. The 4-item Subjective Quality subscale 
measures app recommendation, future use, willingness 
to pay, and star rating, with each item rated on varying 

3-5-point scales. The 6-item Perceived Impact subscale 
assesses the perceived influence on participant aware-
ness, knowledge, attitudes, intention to change, help-
seeking, and behaviour change, with each item rated on 
a 5-point scale from (1) Strongly disagree to (5) Strongly 
agree. The MARS is a widely used and validated measure 
of app quality [57], for which subscale scores of 3 or more 
indicate minimum acceptability [46].

The post-intervention survey also assessed the per-
ceived helpfulness of proposed app improvements, 
including the involvement of a therapist, an e-coach, or 
peer support and their method of communication (SMS, 
chat, email, telephone, video-conferencing, and in per-
son [face-to-face]), as well as additional features (online 
discussion board, on-demand access, motivational mes-
sages, virtual computer coach, gambling behaviour feed-
back, in-app rewards, and saving favourite activities). 
Each item was rated on a 5-point scale from (1)  Not at 
all helpful to (5) Very helpful. The preferred app approach 
was assessed using response options of (1)  Push only, 
(2) Pull only, and (3) Both push and pull. JITAI protocol 
preferences were evaluated in terms of how many check-
ins participants preferred rated on a 5-point scale from 
(1) 1 to (5) 5 or more, and the desired program length was 
rated on a 7-point scale from (1) 1 week to (7) more than 
6 months. A subsequent open-ended item collected any 
other feedback or suggested improvements.

Semi-structured interviews
In the pre-intervention survey, participants could opt 
in for a semi-structured interview to explore the app’s 
acceptability and users’ perceptions of its helpfulness in 
supporting them to reduce their gambling. A broad list of 
questions was employed to assess the acceptability of, and 
engagement in, the JITAI (but not the trial conditions): 
first experiences of using the app (e.g., what the partici-
pant was searching for, the check-in process); the experi-
ence of intervention activities and specific app features; 
additional features they would like to see included in the 
app; personal changes having used the app; and overall 
impressions of the app (e.g., the look and feel of the app). 
The semi-structured nature of the interviews enabled fol-
low-up questions to probe topics of interest where these 
arose [58]. Pilot testing of the semi-structured interview 
schedule (Additional file 3) was conducted by members 
of the research team and the schedule was refined to gain 
deeper insights. The planned interview duration was 
between 30 and 45 min.

Procedure
Participants downloaded GamblingLess: In-The-Moment 
for free from the Apple App Store or Google Play 
Store free of charge, completed onboarding (consent, 
account creation, pre-intervention survey, first EMA), 
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and received an automated welcome email. During 
the next 28 days, they participated in the MRT, receiv-
ing semi-random app notifications three times daily: 
8:30 − 11:00am, 1:00-3.30pm, and 5:30-8.00pm (decision 
points). Although existing theoretical and empirical evi-
dence offers limited insight into the temporal relation-
ships among proximal outcomes, these decision points 
were chosen to balance the risk of obscuring important 
temporal patterns with considerations of participant 
availability and receptivity, as well as assessment burden, 
cognitive overload, potential reactance, and premature 
dropout [16–18] (see [59] for more detailed information 
on the rationale for these decision points). Participants 
who did not complete onboarding or an EMA within 
48 h of onboarding received a reminder email, followed 
by another reminder via phone, SMS, or email if they still 
failed to respond after another 48 h. No further contact 
was made if they remained unresponsive.

Participants who were unable to complete an EMA 
could use the snooze function. Participants had up to 
two hours to complete each EMA via the app or an auto-
launch notification. Each EMA included 10 multiple 
choice items, including three items measuring craving 
intensity, self-efficacy, and positive outcome expectancies 
(tailoring variables, secondary proximal outcomes) and 
an event record, in which gambling episodes (primary 
proximal outcome) and associated expenditure were 
recorded. At each EMA, participants who scored 0 out 
of 4 on all three tailoring variables were not eligible for an 
intervention and received only an encouraging message. 
In contrast, participants who scored more than 0 out of 
4 on one or more of the three tailoring variables were eli-
gible for a tailored intervention (intervention options). 
With a maximum of 84 EMAs across the MRT, partici-
pants could be eligible to receive an intervention option 
84 times.

In the MRT, participants who were eligible for an inter-
vention at each EMA were micro-randomised to a tai-
lored intervention condition or a no-intervention control 
condition on a 3:1 ratio (i.e., 75% chance of receiving the 
tailored intervention and 25% chance of receiving the 
no-intervention control). Participants eligible for mul-
tiple interventions had an equal chance of receiving each 
option (e.g., 37.5% chance for two options). Those micro-
randomised to the no intervention control condition 
received a brief encouraging message to address their 
cravings, low self-efficacy, or positive outcome expectan-
cies but no intervention content, after which their inter-
action with the app ended.

Participants micro-randomised to the tailored inter-
vention condition received one of three intervention 
modules targeting cognitive vulnerabilities (detailed 
elsewhere [35]): (1)  Curbing Cravings (10 craving man-
agement activities, such as distraction and urge surfing); 

(2)  Tackling Triggers (25 activities enhancing self-effi-
cacy across five high-risk situations: financial pressure, 
unpleasant emotions, social pressure to gamble, test-
ing control, and conflict with others); and (3)  Exploring 
Expectancies (18 activities addressing positive outcome 
expectancies: excitement, escape, money). They were 
presented with a dashboard presenting a list of activi-
ties, most of which are interactive and gamified, fea-
turing audio, video, personalised feedback, quizzes, or 
embedded questions. On each intervention dashboard, 
there was also a Pick For Me quick link, which randomly 
delivered activities and each activity was preceded by a 
Did You Know? psychoeducational message relating to 
gambling cravings, self-efficacy, or positive outcome 
expectancies.

After completing an intervention activity, partici-
pants were prompted to re-answer the same EMA item 
(e.g., the craving intensity item after a Curbing Crav-
ing activity) and receive feedback on their progress. If 
their post-intervention score was 0, they received a brief 
encouraging message and their interaction with app 
ended. If their score remained above 0, they returned to 
the relevant dashboard to choose another activity. This 
intervention loop continued their score dropped to 0 or 
they closed the app. Participants were informed that they 
could close the app at any time to stop the loop. The app 
also included a Get More Support feature on each dash-
board linking to Australian gambling help services.

Participants completed the post-intervention survey 
and a six-month follow-up survey via the Qualtrics plat-
form. An email was sent a week before the six-month fol-
low-up survey was due. Up to three follow-up reminders 
(email, phone, SMS) were sent over the next three weeks. 
Participants who did not complete the post-intervention 
survey were still invited to complete the six-month fol-
low-up survey.

Participants for the semi-structured interviews were 
selected from eligible trial participants who consented 
in the pre-intervention survey and completed the post-
intervention survey. Recruitment occurred in five rounds 
across the trial, with email invitations followed by and 
email reminder a week later. Interviews (23 to 46  min 
duration) were conducted by an experienced female gam-
bling researcher with a PhD qualification and extensive 
experience in conducting semi-structured interviews 
(AT). Prior to each interview, this researcher had mini-
mal contact with the interview participants, with the 
exception of email contact to arrange interview times. 
No other non-participants were present during each 
interview. The interviews were conducted via telephone 
or video-conferencing (audio-only) and recorded using 
the Audacity platform (for telephone interviews) and 
Zoom recording (for video-conferencing interviews). 
De-identified interviews were transcribed verbatim using 
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a professional transcription service (for telephone inter-
views) and Zoom automatic transcription (for video-
conferencing interviews), which were manually checked 
by members of the research team (RR, AT). The first 
interview transcript was reviewed by other members of 
the research team (ND, SR) to ensure that requisite data 
were adequately collected. None of the interview par-
ticipants accepted the offer of the opportunity to review 
their transcripts.

The reimbursement schedule ($AUD via e-gift vouch-
ers) included: $1 per completed EMA with a $20 bonus 
for completing over 75% of the EMAs (to a maximum of 
$100); $50 per completed post-intervention and follow-
up survey; and $30 for completion of the interview.

Statistical analysis
Quantitative data on app use and engagement indices 
and app acceptability measures were analysed in Stata 
17 using descriptive statistics (e.g., means, standard 
deviations, medians, interquartile ranges, frequency 
counts, and proportions). Semi-structured interview data 
were analysed using reflexive thematic analysis [60, 61]. 
Within the constraints of the aim, an inductive approach, 
in which the data drove identification of the final themes, 
was employed [60]. In Excel, a female research assistant 
experienced in qualitative data analysis (RR) conducted 
the initial analysis by reading and re-reading responses to 
enhance data familiarisation then coding small sections 
of the data according to meaning. These codes were then 
reviewed and compared to each other for similarities and 
differences and clustered at a higher level, generating a 
list of initial themes. This initial list of themes and asso-
ciated data and codes was then reviewed and discussed 
with an experienced gambling researcher with extensive 
experience in thematic data analysis (AT), considering 
the relevance of the themes to the research aim, resulting 
in a jointly developed revised list of themes. This list was 
discussed with two other experienced gambling research-
ers (ND, SR), resulting in the final list [60]. Member 
checking was not employed, but a cross-check between 
the reported findings and annotations made during data 
analysis ensured that key points were maintained. Illus-
trative quotes were minimally used to highlight key 
themes, ensuring accurate interpretation and consistency 
between the findings and their interpretation. Quotes 
are presented verbatim, with only minor grammatical or 
expression corrections made to enhance their readabil-
ity. To protect confidentiality, the names of all interview 
participants were replaced with a participant number, 
which was used in reporting. To increase transparency, 
individual quotes used in the presentation of results have 
been coded to reflect the participant gender, age, G-SAS 
gambling symptom severity category, and app use (high, 
moderate or low).

Results
App use and engagement indices
App use and engagement indices across the 28-day MRT 
period related to participant registration, app use, and 
the use of specific app features. Post-MRT app use and 
engagement indices were also examined.

Participant registration
The aim was to recruit 200 participants for the MRT, with 
a sample size of 120 participants providing greater than 
80% power to detect a small true intervention effect size 
for the primary proximal outcome (relative risk = 1.21, 
α = 0.05; availability parameter = 0.3; randomization 
P =.25; outcome without intervention P =.25) [62]. Data 
from 329 individuals were recorded during the recruit-
ment period. Of these, 27 were ineligible as they did not 
meet the eligibility criteria: seven signed up as ‘family 
or friends’, 18 signed up as ‘other stakeholders’, one was 
aged under 18 years, and one indicated non-Australian 
residence. The remaining 302 people met the eligibility 
criteria, which equates to an average of 36 eligible users 
recruited per month. Of these, 34 people were removed 
for other reasons (22 due to a technical malfunction, one 
due to multiple sign ups, 10 who signed up shortly after 
signing up to a concurrent app evaluation, and one with 
un-linkable data); 41 people failed to complete onboard-
ing (35 who failed to complete the pre-treatment survey 
and 6 who failed to complete the EMA immediately after 
onboarding [Day 0: day of onboarding]); and 35 people 
were not included in the analytic sample as they only 
completed the EMA after onboarding (Day 0). The final 
analytic sample comprised 192 participants who com-
pleted at least one EMA during the 28-day MRT (Days 
1–28). The median time to complete the pre-intervention 
survey during was approximately 10 min (median = 10.47, 
IQR = 7.60–15.52).

App use across the 28-day MRT
EMA compliance  Overall, 5,116 EMAs were completed 
(compliance rate = 31.72%) by the 192 participants in 
the analytic sample. Participants completed an average 
of 26.65 EMAs (SD = 28.02, median = 10, IQR = 3-53.5, 
range = 1–82) of a possible 84 EMAs, with 13.54% of par-
ticipants completing only one EMA. On average, partici-
pants responded to the Check in Here quick link on 12.57 
days (SD = 11.11, median = 10, IQR = 2–26, range-1-28) 
and used the Snooze function less than once (M = 0.55, 
SD = 2.03, median = 0, IQR = 0–1, range = 0–26). A con-
siderable proportion of participants (40.63%) completed 
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more than one EMA within the allowed 2-hour period at 
least once (M = 1.01, SD = 2.22, IQR = 0–1, range = 0–19).

App use duration   The median time to complete each 
EMA was half a minute (median = 0.52, IQR = 0.35–
0.75), with participants across both treatment and con-
trol conditions spending around two-thirds of a minute 
(median = 0.65, IQR = 0.42–1.27) in the app each session 
(i.e., completing the EMA and relevant intervention 
activities, if delivered). The median time participants 
spent in the app across the 28-day MRT (including EMAs 
and intervention activities) was just over half an hour 
(median = 34.25, IQR = 6.42-369.64).

Timing of app use   Additional file 4 presents the num-
ber of times participants used the app across the days 
and weeks of the MRT period. On average, participants 
used the app between 8 and 9 times during the morning 
(5:00am-12:00pm), afternoon (12:00pm-5:00pm), and 
evening (5:00pm-5:00am). The average number of times 
participants used the app reduced across the MRT from 
nearly 9 times in Week 1 to 6 times in Weeks 2 to 4. The 
proportion of participants using the app dropped from 
100% in Week 1 to 57.29% in Week 2, 49.48% in Week 3, 
and 45.83% in Week 4.

Intervention use   Overall, 179 participants (93.23%) in 
the analytic sample completed at least one intervention. 
Of the remaining 13 participants, 2 were never micro-
randomised because they did not reach the intervention 
eligibility threshold on the tailoring variables at any point 
during the trial and 11 were randomised but only ever to 
the no-intervention control condition. Overall, the Curb-
ing Cravings intervention option was used at least once 
by 108 participants (56.25%, 17.60% of all EMAs), the 
Tackling Triggers intervention option was used at least 
once by 138 participants (71.88%, 28.92% of all EMAs), 
and the Exploring Expectancies intervention option was 
used at least once by 130 participants (67.71%, 27.49% of 
all EMAs).

The number of intervention activities completed 
(including repeated activities within the intervention 
loop and across sessions) by participants overall and 
who were randomised to each intervention option are 
presented in Additional file 5. Overall, participants com-
pleted an average of nine activities across the three inter-
vention options, with 1503 activities completed in total. 
Of the 108 participants micro-randomised to Curbing 
Cravings, 82.41% completed at least one activity, with an 
average of four activities completed and three different 
activities completed. Of the 138 participants micro-ran-
domised to Tackling Triggers, 93.48% completed at least 
one activity, with an average of five activities completed 

and four different activities completed. Of the 130 par-
ticipants micro-randomised to Exploring Expectancies, 
90.00% completed at least one activity, with an average 
of four activities completed and three different activities 
completed.

The most commonly selected activities are presented 
in Additional file 6. Within the Curbing Cravings inter-
vention option, the most commonly selected activity 
was Delay and Distract (distraction activity), followed by 
Breathe Through It (breathing relaxation exercise video), 
Anti-Autopilot (mindfulness meditation exercise video), 
Fast-Forward (imagery rescripting exercise), and Ten 
Steps to Stay Safe (ten steps summarising the other activ-
ities in the module and importing participant-entered 
responses, if available). Within the Tackling Triggers 
intervention option, Money Check (gambling calculator 
activity) was the most commonly employed activity for 
the Financial Pressures group, Defusing Difficult Thoughts 
(cognitive defusion activity) was the most common activ-
ity for the Unpleasant Emotions group, The “No” Word 
(cognitive restructuring activity targeting assertiveness 
beliefs) and Just Say No (assertiveness training activity) 
were the most common activities for the Social Pres-
sure group, Willpower Breakdown (cognitive restruc-
turing activity targeting the abstinence violation effect) 
was the most common activity for the Testing Control 
group, and My Style (communication style activity) was 
the most common activity for the Conflict with Others 
group. Within the Exploring Expectancies intervention 
option, Feedback (personalised normative feedback activ-
ity) and Tense and Relax (progressive muscle relaxation 
exercise video) were the most commonly selected activi-
ties for the Excitement Expectancies group, Feedback 
(personalised normative feedback activity) was the most 
common activity for the Escape Expectancies group, and 
Money Check (gambling calculator activity) and Feedback 
(personalised normative feedback activity) were the most 
common activities for the Money Expectancies group.

Use of specific app features
The intervention loop was used by 92.18% of the 179 
participants who used at least one intervention. Specifi-
cally, the intervention loop was used by 82.41% of the 
108 participants who used the Curbing Cravings inter-
vention option, 93.48% of the 138 participants who used 
the Tackling Triggers intervention option, and 90.00% of 
the 130 participants who used the Exploring Expectan-
cies intervention option. For each intervention option, 
participants used the intervention loop a median of 1–2 
times and left the intervention loop a similar number of 
times before reaching a score of 0 (no endorsement of the 
tailoring variables), which represents ineligibility for con-
tinued intervention use (Additional file 7).
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The Curbing Cravings intervention option, but not the 
other two intervention options, included an additional 
optional brief psychoeducational component about how 
urges work, which was optional included prior to the pre-
sentation of the intervention activity dashboard. Partici-
pants opted to the view this information approximately 
half the time they were micro-randomised to this inter-
vention option (n = 162, 49.54%). The Get More Support 
quick link was used by nearly one-quarter of participants 
(n = 45, 23.44%); overall, this link was used 132 times.

Post-MRT app use
Of the 192 participants in the analytic sample, 161 
(83.85%) completed the post-intervention survey and 
158 (82.29%) completed the six-month follow-up survey. 
The median time to complete the post-treatment survey 
was 14.00  min (IQR = 7.95), while the median time to 
complete the six-month follow-up survey was 6.24  min 
(IQR = 4.17). During the six-month follow-up period in 
which no notifications were provided, 25 (13.02%) par-
ticipants used the app. These participants completed 
a total of 127 EMAs (M = 5.08, SD = 9.85, median = 1, 
range = 1–43) across the first four months of the follow-
up period and none thereafter: Month 1 (61.42%), Month 
2 (17.32%), Month 3 (20.47%), and Month 4 (0.79%). 
There were no differences in age (p =.392), gender 
(p =.254), or pre-intervention G-SAS gambling symptom 
severity (p =.453) between those participants who did or 
did not use the app in the six-month follow-up period. 
However, those who used the app in the six-month fol-
low-up period engaged in a greater number of interven-
tion activities during the 28-day trial (i.e., 9.82 activities 
higher; p =.002).

Measures of app acceptability
The subjective quality of the app, the perceived impact 
of the app, the perceived helpfulness of additional app 

features, the preferred app approach, and JITAI proto-
col preferences were collected in the post-intervention 
survey.

Subjective quality and perceived impact
The subjective quality and perceived impact of Gam-
blingLess: In-The-Moment is displayed in Table 1. On the 
MARS Subjective Quality subscale, participants provided 
mean ratings over the minimum acceptability score (≥ 3) 
(M = 3.20, SD = 0.86, median = 3.25), with 69.57% of par-
ticipants providing scores over the minimum acceptabil-
ity score. All items evidenced ratings over the minimum 
acceptability score, with the exception of whether they 
would be prepared to pay for the app, whereby only one-
third of participants indicated they would be prepared to 
do so (33.54%). Most participants indicated they would 
give the app an overall rating of 3 stars or more (87.58%), 
recommend the app to people who might benefit from it 
(78.88%), and use the app more in the next 12 months if it 
was relevant to them (75.78%).

On the MARS Perceived Impact subscale, partici-
pants provided mean ratings over the minimum accept-
ability score (M = 3.92, SD = 0.92, median = 4.17), with 
87.58% of participants providing scores over the mini-
mum acceptability score. All items evidenced ratings 
over the minimum acceptability score, with the highest 
proportion of participants indicating the app had encour-
aged them to seek further help to reduce their gambling 
behaviour (92.55%), increased their intentions or moti-
vation to reduce their gambling (91.30%), and increased 
their knowledge or understanding of gambling prob-
lems (90.06%), followed by increasing their awareness 
of the importance of reducing their gambling (88.20%), 
changing their attitudes toward reducing their gambling 
(87.58%), and decreasing their gambling (83.23%).

Perceived helpfulness of additional app features
Participants were asked how the app could be improved 
by rating the helpfulness of a range of additional features 
in the post-intervention survey (n = 161; Table 2). Most 
participants indicated that additional support would 
be helpful, including that provided by a person who has 
recovered from their own gambling issues (83.85%), a 
qualified therapist or counsellor (83.23%), or an e-coach 
who has been trained to support various parts of the pro-
gram (81.99%). The highest proportions of participants 
indicated that this support would be most helpful if deliv-
ered via chat (84.47%), SMS (76.40%), or in-person (face-
to-face) (72.05%).

Participants also rated the potential helpfulness of 
several additional app features. Almost all participants 
(92.55%) indicated that being able to access the program 
any time they chose would be helpful. Over three-quar-
ters of participants also ranked the remaining additional 

Table 1  MARS subjective quality and perceived impact subscale 
and item scores
MARS subscale n (%) acceptable Mean (SD)
Subjective Quality subscale 112 (69.57%) 3.20 (0.86)
Recommend to others 127 (78.88%) 3.51 (1.21)
Next-year use 122 (75.78%) 3.50 (1.23)
Prepared to pay 54 (33.54%) 2.17 (1.12)
Overall star rating 141 (87.58%) 3.65 (1.00)
Perceived Impact subscale 141 (87.58%) 3.92 (0.92)
Awareness 142 (88.20%) 3.96 (1.13)
Knowledge 145 (90.06%) 3.99 (1.06)
Attitudes 141 (87.58%) 3.86 (1.10)
Intention to change 147 (91.30%) 4.02 (1.03)
Help-seeking 149 (92.55%) 4.01 (1.00)
Behaviour change 134 (83.23%) 3.67 (1.18)
n = 161 participants (post-treatment evaluation sample)
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features as helpful: additional motivational messages 
(88.82%), feedback about changes to their gambling (such 
as graphs; 86.34%), ability to save their favourite activities 
(84.47%), an online discussion board (83.85%), a virtual 
computer coach (81.99%), and in-app rewards (75.78%).

Preferred app approach
The app operated as “push” only during the 28-day MRT, 
during which participants could check in within 2  h of 
the 3-times a day EMA push notifications, and “pull” 
only in the six-month follow-up period, whereby partici-
pants could check in at any time but they were not sent 
any EMA push notifications. However, participants over-
whelmingly indicated a preference for a hybrid design 
that combines both pull and push features (n = 124, 
77.02%), with much smaller proportions of participants 
indicating a preference for a fully push approach (n = 23, 
14.29%) or a more traditional entirely pull approach 
(n = 14, 8.70%).

JITAI protocol preferences
Approximately one-third of participants indicated a pref-
erence for three EMAs per day (n = 52, 32.30%), which 
was the number of EMAs delivered in this trial. A con-
siderable number of participants (52.17%), however, 
endorsed a lower frequency EMA protocol: two EMAs 
(n = 48, 29.81%) or one EMA (n = 36, 22.36%). A smaller 
proportion of participants (15.53%) indicated they would 
prefer a higher frequency EMA protocol: four EMAs per 

day (n = 15, 9.32%) or five or more EMAs per day (n = 10, 
6.21%). Almost a third of participants indicated a prefer-
ence for a program length of one month (n = 45, 27.95%), 
which was the length of the current program. Approxi-
mately half of the sample (58.39%), however, indicated 
a preference for a longer program: 2 months (n = 22, 
13.66%), 3–4 months (n = 26, 16.15%), 5–6 months 
(n = 19, 11.80%), and more than six months (n = 27, 
16.77%). In contrast, only 13 participants (13.67%) indi-
cated a preference for a Shorter program: 20 participants 
(12.42%) indicated a preference for a 2-week program 
duration and only 2 participants (1.24%) indicated a pref-
erence for a 1-week program duration.

Additional feedback and suggested improvements
Participants were invited to provide additional feedback 
or suggested improvements in an open-ended item at the 
end of the acceptability section in the post-intervention 
survey. Just under half of the participants who completed 
the post-intervention survey (n = 73 of 161; 45.34%) 
responded. Indicative responses are presented below.

General helpfulness   Many participants indicated that 
they liked the app, were appreciative of the support it pro-
vided, and had no suggested improvements: “It’s a great 
app. I wouldn’t change a lot on here. It’s helped me stop 
gambling so thank you.” Many indicated that they found 
the app very helpful as it had helped them reduce or stop 
gambling:

I am absolutely happy with the benefits that I have 
received. Personally I don’t think any changes are 
necessary. For it (app) has changed my life (full 
reversal). Thank you for allowing me to partici-
pate….

Preferred app approach and JITAI preferences  Sug-
gestions for improvements most often related to partici-
pants’ preferences for the approach of the app, the tim-
ing of the notifications, and the EMA content. Consistent 
with the earlier data, many again expressed a desire for a 
hybrid “pull and push” tailored approach in which they 
could complete an EMA and receive tailored intervention 
activities whenever they liked: “I did want to be able to 
access all of the helpful tips at any time rather than hav-
ing to wait for a check in.” Sometimes, this was because 
they were unable to check in within the 2-hour window 
after the push notification arrived, sometimes because 
they were working or sleeping (for those on shiftwork): 
“Mainly an option to go back into the check-in many times 
I was at work and couldn’t check in at that time. By the 
time I could check in it was too late”. Other participants 
expressed a desire for a hybrid app so they could use the 
app at times they recognised they needed support:

Table 2  Perceived helpfulness of additional app features
N (%) somewhat, 
moderately or very 
helpful

Mean (SD)

Additional support
Qualified therapist/counsellor 134 (83.23%) 3.70 (1.14)
Person with lived experience 135 (83.85%) 3.80 (1.20)
E-coach 132 (81.99%) 3.65 (1.18)

Modality of additional support
SMS 123 (76.40%) 3.55 (1.32)
Chat 136 (84.47%) 3.80 (1.18)
Email 102 (63.35%) 3.01 (1.33)
Telephone 105 (65.22%) 3.19 (1.39)
Video-conferencing 116 (72.05%) 3.00 (1.41
In person (face-to-face) 116 (72.05%) 3.49 (1.44)

App features
Online discussion board 135 (83.85%) 3.67 (1.19)
Access anytime 149 (92.55%) 4.23 (1.02)
Motivational messages 143 (88.82%) 3.98 (1.12)
Virtual computer coach 132 (81.99%) 3.57 (1.19)
Gambling behaviour feedback 139 (86.34%) 3.75 (1.18)
In-app rewards 122 (75.78%) 3.57 (1.38)
Saving favourite activities 136 (84.47%) 3.73 (1.19)
n = 161 (post-treatment evaluation sample)
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I do see fit the idea of pull, because with the check 
ins, yes, the 3 times per day were sufficient on most, 
but for a recovering gambling addict like myself, the 
urge and desire to engage in gambling like activities 
can strike at any time (unfortunately). There were a 
few times where I wanted to check in, just to clear 
my head and come back to common ground, but the 
restrictions of only 3 check ins per day at set times 
halted this.

Conversely, a couple of participants indicated that the 
notifications or the reference to gambling in the EMAs 
reminded them of gambling when they were not vulnera-
ble to gambling: “I was thinking about gambling by check-
ing in when I was busy with other tasks and not thinking 
about gambling.”

Relatedly, a couple of participants expressed a desire 
for different notification timings: “I went to bed at about 
8pm when I need to work, however I missed some check ins 
because you send my notifications later so I would suggest 
looking at different timings”; or to select their own check-
in times: “Would be helpful if you could set the times for 
the check ups. As I drive for work it was hard to answer 
when I got the questions. So if you could set the schedule 
for it that would be awesome.” A couple of participants 
also wanted to have more than 2 h to complete the check-
ins or a delay feature when they were unable to check in.

Several participants reported that the EMA items were 
repetitive, which for some resulted in reduced engage-
ment: “Overall it was a great approach to helping myself 
and fellow gamblers see the bigger picture. However, I 
think doing the same tasks and being given the same ques-
tions became repetitive and made me more reluctant to 
check in as often.” A few participants therefore suggested 
asking different questions in each EMA or day, having the 
same items but with different wording, or having fewer 
questions. Several participants commented on the num-
ber of check-ins per day, all of whom indicated they were 
too frequent. Finally, a couple of participants failed to 
realise that the EMA items were employed to tailor the 
intervention, suggesting that they themselves did not 
offer insight or help.

Intervention content  Surprisingly few participants 
commented on the intervention content. For those who 
did, the suggestions for additions or improvement were 
extremely diverse. The only improvement that was sug-
gested by more than one participant was the inclusion of 
additional urge management activities, such as games or 
distractions. However, several participants commented 
on the app delivering intervention content following the 
EMA via the intervention loop when they did not have the 
time or motivation, with a few acknowledging that they 
adjusted their answers to avoid the delivery of interven-

tion content or close the intervention loop: “I loved the 
app but it seemed that I had to complete the activities 
anytime I admitted to having gambling temptations and I 
didn’t always have the time or motivation for the activities 
so it made me adjust my answers.”

Additional app features   Many participants expressed 
a desire for additional features. The most common were 
behaviour change feedback, possibly in the form of graphs 
relating to gambling expenditure, time spent gambling, or 
potential savings and the provision of additional support 
from a personal coach, phone chat service, or person with 
lived experience, particularly at high-risk times. A couple 
of participants also mentioned the addition of other fea-
tures, including an online discussion board, a journal or 
diary function, in-app rewards, and a bank of intervention 
activities so they could be directly accessed on demand.

Technical difficulties  Only a couple of participants 
reported technical difficulties, including not always 
receiving notifications, difficulty locating the home page, 
and the app not working after a phone update.

Semi-structured interviews
Semi-structured interviews were conducted with a sub-
sample of 11 participants to explore the acceptability of, 
and engagement in, the app in more depth. Thematic 
analysis of this data revealed two distinct themes: The 
nature of an app such as GamblingLess: In-The-Moment 
to support reductions in gambling and Using Gambling-
Less: In-The-Moment to understand and change gambling 
behaviour.

The nature of an app to support reductions in gambling
Participants discussed how and why GamblingLess: In-
The-Moment worked to support someone wanting to 
reduce their gambling behaviour, including a feeling that 
someone was regularly “checking in” on them, and that 
support was “always available” on their phone, as well as 
discussions about how future iterations of the app could 
improve their experience, including “tailoring to meet 
their personal needs”, providing “a seamless and holis-
tic support experience”, and supporting reductions in 
gambling that may be more suitable for “early treatment 
seekers” rather than those who had extensive treatment 
experience. These sub-themes are discussed below.

Checking in and always available   While participants 
understood that daily check-ins were automated, and 
often commented on the repetitive nature of questions, 
they also found them comforting, as if a supportive friend 
was regularly checking in: “Comforting thing to know that 
someone was checking in on my gambling.” (GLO6: Female, 
56, mild severity, high app use). Another key attraction for 
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some was that support was always available through their 
smartphone: “I always have my phone on me so having an 
app is definitely useful.” (GLO5: Male, 38, moderate sever-
ity, moderate app use). Participants who gambled online 
further commented that it matched their main method of 
gambling, but that their phone was now supporting them 
to stop gambling.

Tailoring to meet personal needs  In terms of potential 
future iterations, participants discussed a variety of ways 
of tailoring or customising the app to meet their personal 
needs and preferences. As was articulated in the survey, 
participants strongly advocated for the ability to custom-
ise check-in notifications in terms of their timing and fre-
quency. They talked about wanting to match their timing 
to suit their lifestyle and to target known times of vulner-
ability: “I would’ve liked it to be like when I was gambling 
and like soon after I get paid.” (GL11: Male, 45, severe 
severity, high app use). They also wanted to be able to 
check-in and access the intervention activities outside of 
the set check-in times, including at times of vulnerability 
or just when it was more convenient: “When I’m having 
a bad moment, I would want the push notifications and 
when I wanted to just … go in and do a few activities to 
bring you back down to earth … would be good.” (GLO6: 
Female, 56, mild severity, high app use). Although evalu-
ating the acceptability of the trial conditions was not the 
focus of the interviews, one participant mentioned disap-
pointment at receiving the no intervention control group 
message in the context of being able to check in and access 
intervention activities on-demand: “I was really rapt with 
it. I was happy with the information and I would like to see 
though as I said, it was sometimes I really wanted to get 
into reading, but they said, “We’ll see you later.” (GLO9: 
Male, 49, severe severity, high app use).

Participants wanted to be offered a range of interven-
tion activities, but some expressed a desire to have con-
trol over their choice of activity at any given time and to 
be able to specify activities that they considered relevant 
to their circumstances: “Instead of seeing 10 [activities], 
I’ll just see the five that’s more relevant to me” (GLO5: 
Male, 38, moderate severity, moderate app use). This 
included wanting to be able to specify activities based on 
their preferred forms or methods of gambling: “There’s 
a bit of nuance involved with horse racing and different 
to pokies and general games of chance, so I feel like some-
thing specific on that might be helpful.” (GLO3: Male, 23, 
severe severity, low app use). In contrast, other partici-
pants found the Pick For Me feature embedded within the 
app valuable as it directed them to activities they may not 
have chosen themselves:

“It was something randomized and it more often than 
not showed me something that I didn’t know because 
if I did get something to choose, it would be something I 

wouldn’t be interested in and then that would sort of force 
me to choose something I was interested in. It would force 
me to choose something I wasn’t interested in and then I 
would know more about it.” (GLO4: Male, 23, moderate 
severity, moderate app use).

The intervention loop had mixed feedback. Some par-
ticipants could see clear benefits of this feature that 
encouraged continued engagement in activities until they 
were no longer vulnerable:

“I had it [the intervention loop] a few times, um, and 
yeah sometimes I feel like I’ve gotten urges but it’s still 
asking me to do like another activity. I guess the looping 
is good you know once you finish one activity you if you 
still have an urge you definitely [should] do something 
else because you haven’t kind of cured the problem so …” 
(GLO5: Male, 38, moderate severity, moderate app use).

This same participant went on to discuss how they 
managed the feature to suit their circumstances “… if 
you’re using the app and it’s looping in, and if you think 
that, you know, ‘I don’t have that urge anymore’, I just 
turn the app off and go continue on with my life… it’s, 
you know, there’s no penalty.” (GLO5: Male, 38, moder-
ate severity, moderate app use). In contrast, negative 
reactions to this feature were more to do with not real-
ising they could exit the loop when they wished (despite 
instructions to do so), than the feature itself:

“It made you felt trapped inside of it, like, there was no 
salient exit, there was no clear exit just to go, okay, this 
is what I do, like I’ve done it. It didn’t give option. It felt 
like it was forcing me to do these things now because that 
didn’t work, I should try something else.” (GLO2: Male, 40, 
moderate severity, high app use).

Providing a seamless and holistic support experience  
Thinking about future iterations, some participants were 
interested in the integration of additional app features 
to provide a seamless and holistic, wrap-around service. 
Again, suggestions included being able to connect to an 
e-coach, motivational messages, and the option to upload 
expenditure data from their online betting apps to avoid 
manual data entry. Another suggestion (which was also 
mentioned by one participant in the post-intervention 
open-ended item) was a feature that could issue an alert 
to users at points of vulnerability. For example, when they 
are walking into a gambling venue or are about to transfer 
money electronically to gamble: “You want [an] alarm to 
go off when you walk in the door or something. Say ‘danger, 
danger’ … do you really want to go in there?” (GLO7: Male, 
69, severe severity, high app use).

Some participants also liked the idea of being able to 
connect to others via the app. Participants valued lived 
experience and said they would like the ability to con-
nect to peers either through live chat or them uploading 
their personal stories: “It would be really cool if you were 
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able to access someone to talk to like that or if there was 
a community or people who were using it so you could see 
their posts and learn that way.” (GLO3: Male, 23, severe 
severity, low app use). Participants also wanted to be able 
to link their app use to other help-seeking to streamline 
and service delivery: “My whole experience of seeking help 
being into one place.” (GLO2: Male, 40, moderate severity, 
high app use).

Suitability for early treatment-seekers   Finally, a cou-
ple of participants with significant, long-term gambling 
issues suggested that the intervention activities in the app 
may be more appropriate for people who were newer to 
treatment. They each had a significant history of prior 
help-seeking and felt the content was familiar rather than 
new:

“Yes, they were relevant but again probably a bit too 
general. But, in saying that, I think if it’s someone who’s 
seeking the first steps of something to help, then I think it’d 
be really good. It’s just I’ve been through a few programs, 
counselling, and stuff, that the concepts weren’t necessarily 
new to me I suppose, I would’ve wanted something more 
complex.” (GLO3: Male, 23, severe severity, low app use).

Using the app to understand and change gambling 
behaviour
Almost all participants discussed the helpfulness of the 
app intervention in increasing their understanding of 
their gambling and, through this, the ability to change 
their gambling behaviour. This theme comprised four 
sub-themes: A better awareness of gambling, Committing 
to new gambling goals, Learning new techniques, and Pos-
itive changes since using the app.

A better awareness of gambling  Using the app led 
participants to have a better awareness of their gam-
bling thoughts, behaviours, and habits. The app helped 
people to become more mindful in the moment and to 
consider the close relationship between their emotions 
and gambling: “Great tool to bring consciousness back 
and all my awareness back to what I was doing, think-
ing, feeling.” (GLO6: Female, 56, mild severity, high app 
use), including the ways emotions might drive gambling 
and how their gambling impacted their well-being: “And 
you feel so guilty when you lose, and I just didn’t want to 
have that guilt anymore.” (GLO8: Male, 74, severe sever-
ity, moderate app use). Participants discussed how the 
app facilitated self-reflection and a change in perspective 
regarding their gambling: “Making me aware of my mind-
set when I did well, I was tempted to gamble.” (GLO10: 
Female, 59, moderate severity, high app use). Recording 
past and current gambling behaviour was an important 
aspect of improved awareness, with participants having 
a new appreciation of how much they had been spending 

on gambling: “I said because I’m not gambling. That’s a 
huge difference. If I had $2000 left over, I’d gamble that [in 
the past]. As I said, I haven’t done that.” (GLO11: Male, 
45, severe severity, high app use), as well as the value of 
money. Two participants also discussed becoming more 
aware of the impact their gambling was having on people 
close to them: “It’s not just affecting me, definitely some-
thing I’m getting my head around.” (GLO10: Female, 59, 
moderate severity, high app use).

Committing to new gambling goals  The 28-day trial 
was seen by some participants as long enough to change 
habits and commit to new gambling-related goals: “28 
days was kind of impactful…long enough to change some of 
my habits.” (GLO5: Male, 38, moderate severity, moderate 
app use). Activities encouraged participants to examine 
their gambling behaviour and motivated commitment to 
new goals: “The questions… they made me look at myself 
and say you know what, I can do this.” (GLO11: Male, 45, 
severe severity, high app use). Interestingly, despite the 
three daily EMAs having a role in the tailoring rather 
than active treatment, participants commonly reported 
that they kept them accountable, forced them to be hon-
est with themselves by reminding them of their personal 
goals and reinforcing these goals: “It just checks in to see 
what you do in the morning, afternoon, and night. You got 
to be honest with it, you got to be honest with yourself.” 
(GLO11: Male, 45, severe severity, high app use).

Learning new techniques  Participants reported that the 
app activities taught them many new techniques to help 
them control and reduce their gambling. Participants par-
ticularly recalled learning how to work through, manage 
and re-direct gambling urges: “When I have an urge in my 
head, I’m thinking “it’s a wave, it’ll go away, let’s do some-
thing”, and this is all through the app teaching me that.” 
(GLO9: Male, 49, severe severity, high app use).

People enjoyed using distraction activities to support 
them until urges passed: “I do understand with the dis-
traction activities, if you can distract yourself with five 
minutes, the urge just normally passes.” (GLO11: Male, 
45, severe severity, high app use). Interestingly, dis-
traction activities could also be seen as an easy option 
compared to doing some of the other, more cognitively 
effortful activities:

“I think when you, when you need help you want 
something that’s easy. You know, as you said, like [for 
some activities I need to] find a piece of paper and pen 
and think about what I wanted to write, it’s been hard, 
whereas, yeah, the apps take you somewhere and you 
just focus on this thing that the apps I guess recommend 
that you to do to forget about gambling that you know 
that that works and it’s easy and it takes five minutes and 
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that anyone can do.” (GLO5: Male, 38, moderate severity, 
moderate app use).

Participants also discussed how using the app had 
helped them to recognise and avoid high-risk situations: 
“I stopped going to pubs because that’s where I’ll do it” 
(GLO11: Male, 45, severe severity, high app use). One 
participant reported that working through the program 
helped him to the point that an old high-risk situation 
was no longer an issue: “I can even just go near, within, 
the shopping centre near where some of the pokies are 
and it just doesn’t bother me anymore.’” (GLO8: Male, 74, 
severe severity, moderate app use).

Positive changes  Importantly, participants talked about 
positive changes they had observed since using the app: “I 
haven’t gambled in three weeks so far, so it could probably 
attribute with the app having some input in that.” (GLO3: 
Male, 23, severe severity, low app use). Reduced gambling 
and increased feelings of control resulted in improved 
wellbeing, including improved mood: “Yeah, I wake up 
in the morning and a lot of times I used to wake up and 
think I’ve got to go [to the pub]. Now, well, I’m happy…I 
don’t even think about it now.” (GLO9: Male, 49, severe 
symptoms, high app use); financial freedom: “I used to 
do payday loans and short-term loans … and now I’ve got 
none… which is absolutely a relief in itself.” (GLO11: Male, 
45, severe severity, high app use); and hope for the future 
“There’s more hope now that I can save and go on holidays. 
I’ve got more hope for a future. I get the happy future.” 
(GLO9: Male, 49, severe symptoms, high app use).

Discussion
This study aimed to provide a comprehensive examina-
tion of the acceptability of, and engagement in, Gam-
blingLess: In-The-Moment using app use and engagement 
indices, measures of app acceptability, and semi-struc-
tured interviews.

App use and engagement
Consistent with previous research demonstrating that 
mHealth gambling interventions are generally acceptable 
[28, 44], an average of 36 eligible participants recruited 
monthly indicated that this JITAI was an attractive gam-
bling support option. Participants had adequate exposure 
to intervention content during the 28-day MRT, spend-
ing over 30  min engaging and averaging nine interven-
tion activities. However, app use declined over time and 
remained low during the six-month follow-up period, 
suggesting some disengagement. Overall, the evaluation 
demonstrated that the JITAI effectively tailored the deliv-
ery of the type, timing, and amount of support to indi-
vidual needs.

Type of support
Use of each intervention option varied in the MRT, with 
Tackling Triggers used most. Within each intervention 
option, participants tended to select activities based on 
their position on the intervention dashboard, which also 
occurred in the evaluation of the GamblingLess online 
program [32]. This suggests potential benefits from 
clearer descriptions of the activity content and/or ran-
domisation of activities on each dashboard, which the 
JITAI platform could not support at the time. Despite 
this, participants found the intervention content sup-
portive in increasing awareness and learning new tech-
niques, indicating the type of support provided by the 
JITAI was well received.

Timing of support
In GamblingLess: In-The-Moment, the timing of support 
is determined by three EMAs per day over 28 days. The 
EMA compliance rate was 31.72%, which is lower than 
the rates of 35–87% (average of 64%) in alcohol and sub-
stance use JITAIs [63] but consistent with other gambling 
JITAIs, including GamblingLess: Curb Your Urge (47% 
[33]) and Gambling Habit Hacker (30%; 31)). Although 
gambling EMA studies can achieve higher EMA compli-
ance rates [52, 64], it remains unclear as to whether the 
relatively low EMA compliance rates observed in gam-
bling JITAI studies are a result of the interventions or the 
populations they target. Regardless, these findings sug-
gesting participants in this trial may not have been in a 
state of receptivity at the decision points. Receptivity, as 
defined in JITAI frameworks [17, 18], reflects willingness 
and ability to use the provided support. Given the lack of 
available evidence to inform the decision rules for Gam-
blingLess: In-The-Moment [29, 35, 36], it remains unclear 
whether the timing and frequency of the EMAs target 
times of vulnerability [65].

This evaluation provided valuable insights into the pre-
ferred timing of EMAs (and subsequent support) among 
people wanting to quit or reduce their gambling. In the 
qualitative components of this study, many participants 
wanted the ability to customise EMA timing based 
on personal receptivity (e.g., late at night) and vulner-
ability (e.g., pay day) [29, 36]. Some suggested extending 
the 2-hour EMA completion window or adding a delay 
feature (beyond the existing Snooze feature) for more 
flexible EMA timing. Interestingly, Some participants 
completed multiple EMA outside the allowed 2-hour 
period (a platform limitation), indicating they engaged 
with the intervention on-demand. While customising 
EMA timing and on-demand access contrast with the 
assumption of “push” interventions that people are often 
unaware of their states of vulnerability or are unmoti-
vated to access the requisite support [17, 18], the qualita-
tive data demonstrated that some participants had good 
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insight into when they needed support. Many preferred 
a hybrid push-pull approach, combining autonomous 
access and app-determined support, which would better 
address user needs while retaining flexibility.

The evaluation also revealed preferences for fewer 
daily EMAs and a longer program. While some partici-
pants found the EMA regularity comforting and sup-
portive of accountability, the repetitiveness of EMAs may 
have decreased engagement. Future iterations of the app 
should consider alternative decision points or program 
lengths by taking client preferences into consideration 
and/or employing adaptive algorithms to identify appro-
priate decision points across time for each user [17, 18]. 
To reduce repetitiveness, participants suggested ran-
domising, rewording, or changing the EMA items in each 
EMA or each day. Since only three tailoring are needed to 
determine intervention eligibility, future versions of the 
app offered under naturalistic conditions should include 
only these three items.

Adjusting the timing and frequency of EMAs to align 
with user states of receptivity could improve interven-
tion engagement (motivation during treatment [66]) and 
reduce fatigue (cognitive or emotional weariness dur-
ing the intervention [68]). Every attempt was made to 
enhance engagement via the delivery of individualised 
and evidence-based content in a non-judgemental com-
munication style, as well as multiple intervention activi-
ties targeting the same cognitive process to minimise 
fatigue [20, 67–70]. However, the MARS engagement 
subscale received the lowest rating in usability testing, 
highlighting the need to further improve the entertain-
ment, interest, interactivity and customisability of the 
app. These results align with previous research [34], 
suggesting mHealth gambling interventions could ben-
efit from further studies on enhancing engagement and 
reducing fatigue.

Amount of support
In GamblingLess: In-The-Moment, the amount of the 
intervention content delivered was determined by the 
intervention loop, which was used by almost all par-
ticipants. While many participants saw clear benefits of 
engaging with the app until they were no longer vulner-
able, Some appeared to adjust their responses to exit 
the loop or close the app before reaching a score of 0. It 
remains unclear whether participants were satisfied with 
the amount of support they received, if the intervention 
eligibility threshold was too low, or if participants experi-
enced intervention fatigue. Despite this, the findings sug-
gest the intervention loop analysis, which demonstrated 
very large improvements in the secondary proximal out-
comes, is relatively robust [36] as most participants did 
not reach a score of 0 to exit the loop.

Subjective quality
Participants rated the subjective quality of GamblingLess: 
In-The-Moment over minimum acceptability require-
ments on the MARS. Although this score is slightly lower 
than its usability testing scores [35], it outperformed the 
free publicly available gambling support apps [20] and 
compared favourably to other gambling JITAIs [31, 34]. 
However, only one-third of participants indicated they 
would pay for the app, which is consistent with findings 
from previous gambling JITAI evaluations [31, 34]. This 
reluctance to pay for this gambling support app aligns 
with broader trends in health app usage [71, 72] and is 
particularly relevant for those financially impacted by 
gambling [20, 22]. Despite this, these positive subjective 
quality ratings are promising, particularly as they are 
positively associated with recovery or improvement in 
gambling symptom severity six months following treat-
ment [36].

Perceived impact
Participants also rated the perceived impact of Gambling-
Less: In-The-Moment highly, well surpassing minimum 
acceptability standards and outperforming free publicly 
available gambling support apps [20]. It also compares 
favourably to ratings for other JITAIs [30, 31, 34] and its 
own usability testing scores [35]. The app motivated par-
ticipants to seek further help, which is consistent with the 
findings of some participants using the Get More Support 
quick link, indicating they were prepared to escalate the 
support they received, if needed [11]. Most importantly, 
most participants reported the app had decreased their 
gambling behaviour, which is reflected in the qualitative 
data and echoes the effectiveness of the app identified in 
the larger evaluation [36], although the suggestion it may 
be better suited for those in earlier stages of treatment 
requires further investigation.

Implications for optimisation
Although GamblingLess: In-The-Moment demonstrated 
generally good acceptability across this evaluation, the 
findings highlight several avenues for its optimisation, 
with a view to enhancing user engagement and reducing 
fatigue. Low user engagement is arguably one of the big-
gest challenges for mental health and behaviour change 
apps [17, 18, 20, 73], with emerging research focusing 
on strategies to improve uptake and adherence [74–76]. 
Optimisation efforts should therefore prioritise enhanc-
ing engagement and minimising fatigue to improve treat-
ment adherence, retention, and outcomes [19].

Participants preferred a hybrid model combining 
push (algorithm-initiated) and pull (participant-initi-
ated) features. This approach would offer the benefit of 
regular notifications that are comforting but hold users 
accountable (push features) [17, 18] while allowing users 
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to access support when they recognise vulnerability or 
are sufficiently motivated (pull features) [9, 15]. It could 
also help users with lower emotional self-awareness to 
enhance their recognition of these states over time [9–
11, 15] and help them practice coping skills in real-life 
situations, thereby enhancing the generalisation of their 
learned skills to new settings [9–11, 15]. Incorporat-
ing “participant-determined features” may also promote 
autonomy through agency and control, and minimise dis-
ruption to users when they are unreceptive [18, 77]. Fur-
ther research is required to determine the optimal way to 
balance planned support with personal choice [78].

Given the diversity in preferences for EMA frequency 
and timing and program length, adaptive algorithms 
using machine learning methods could be employed to 
continually re-adapt the decision points for each indi-
vidual over time [12, 18, 79, 80]. Alternatively, user pref-
erences could be incorporated, allowing users to adjust 
these settings as they progress through the treatment. 
Additionally, to reduce fatigue and improve engagement, 
only the three tailoring variables should be included to 
minimise the repetitiveness of EMA items.

Optimisation efforts targeting engagement and fatigue 
also have implications for the incorporation of proximal 
outcomes, tailoring variables, and intervention options 
[18, 19]. For example, an optimised version of this JITAI 
could incorporate engagement and fatigue markers as 
proximal outcomes and/or tailoring variables [19]. Add-
ing support from lived experience peers, therapists, or 
e-coaches via chat, SMS or in-person could enhance 
engagement and reduce fatigue [13, 43, 81–83]. Spe-
cifically, guided mHealth interventions typically yield 
superior treatment outcomes [84] and the addition of 
peer-to-peer influence can facilitate supportive social 
interactions and increase feelings of relatedness and con-
nectedness [10, 13, 43]. Qualitative feedback also sug-
gested linking app use to other help-seeking services 
could streamline support and enable blended interven-
tions, remote coaching (in which healthcare providers 
review data to facilitate the support they provide), and 
remote symptom monitoring (which can alert providers 
to concerning symptoms, inform them about the user’s 
condition, and improve the care they provide) [13]. How-
ever, since unguided interventions are the most cost-
effective [43, 84] and participants were reluctant to pay 
for the app, further research is required to determine 
when additional support is valuable.

Participants also endorsed other additional features 
that have the potential to facilitate engagement [10, 12, 
13, 18, 20, 43, 79, 81–83], including motivational mes-
sages, behaviour change feedback (e.g., gambling expen-
diture tracking), an online discussion board for peer 
support, a virtual computer coach, in-app rewards (e.g., 
achievement badges or points), and a journal or diary 

function. The review of free publicly available gambling 
support apps found that the number of features was not 
associated with MARS engagement scores, suggesting 
that the absolute number of features may be less impor-
tant than the presence of specific features [20]. Incorpo-
rating even some of these features in future optimisation 
efforts could therefore serve to enhance app acceptability, 
engagement, and outcomes.

Finally, a feature is needed to allow users to exit the 
loop without adjusting their responses to the post-inter-
vention EMA item. Alternatively, adjustments to the tai-
loring variable thresholds that determine intervention 
eligibility could be incorporated based on user prefer-
ences or adaptive tailoring. Additional features could 
include saving favourite activities and randomising the 
activities on each intervention dashboard.

These findings generally align with the directions for 
optimising GamblingLess: In-The-Moment from the MRT 
and within-group follow-up evaluation [36]. Over and 
above the implications for optimisation from the current 
study, these evaluations suggested that the Tackling Trig-
gers and Exploring Expectancies options demonstrated 
efficacy and should be retained, but that there were 
mixed results for the Curbing Cravings option, suggest-
ing the need for further evaluation of this module. More-
over, the findings from these evaluations suggested that 
individual differences, such as readiness to change, influ-
enced outcomes, indicating that incorporating motiva-
tional strategies could enhance effectiveness.

Strengths and limitations
This study offers the first comprehensive acceptability 
and engagement evaluation of one of the first gambling 
JITAIs using a mixed-methods approach examining app 
use and engagement indices, app acceptability measures, 
and semi-structured interviews. Based on a user-centred 
approach, the findings from end-users with lived experi-
ence will guide intervention optimisation to better meet 
their needs in the future [10, 43]. Such a comprehensive 
evaluation is important given the formative nature of 
gambling mHealth interventions [34, 38–40]. The large 
sample size, high post-intervention and follow-up evalu-
ation rates suggest the findings are representative to the 
broader group of end-users, thereby enhancing their gen-
eralisability. The results highlight important implications 
for the next stages of research and future optimisation 
efforts.

The study has several limitations, including variability 
observed in the results, which may have resulted from 
the heterogeneity of treatment-seeking gambling popula-
tions in terms of demographic characteristics (e.g., gen-
der, age), gambling chronicity, other substance use and 
mental health disorders such as depression and anxi-
ety (e.g., [85]), suggesting future research is required to 
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explore the factors associated enhanced user acceptabil-
ity and engagement. EMA compliance rate was relatively 
low, which highlights the need for further research on 
intervention engagement and fatigue associated with this 
JITAI. Although initial usability testing demonstrated 
that all MARS subscales were rated well over the mini-
mally acceptable standard [35], not all MARS subscales 
were included in this evaluation to reduce participant 
burden. Additionally, the study’s design did not directly 
align with contemporary acceptability frameworks such 
as the TFA [38]. Future trials should therefore include 
all MARS subscales, self-report measures of cognitive 
and affective engagement, as well as measures of TFA 
components.

Moreover, further evaluations are required to fully 
determine the acceptability of, and engagement in, the 
intervention in real-world settings because the exten-
sive advertising, reimbursement, compliance proto-
cols, microrandomisation, and convenience sampling 
employed in this trial may not reflect typical users and 
conditions. First, the advertising, reimbursement, and 
compliance protocols employed in this trial had the 
potential to enhance recruitment, engagement, and com-
pliance. Second, while the aim of this study was to explore 
the acceptability of the JITAI, rather than the trial condi-
tions, the evaluation was conducted in the context of the 
MRT in which participants were micro-randomised to a 
no intervention control condition 25% of the time, which 
has the potential to affect acceptability and engagement. 
Third, the convenience sampling resulted in predomi-
nantly EGM gamblers, which may limit the generalisabil-
ity of the findings to participants reporting other types 
of gambling activities. However, the app was deliberately 
developed without reference to specific forms of gam-
bling and similarly high EGM endorsement rates have 
been identified in a subsequent unpublished feasibil-
ity trial of this intervention under real-world conditions 
and previous Australian mHealth intervention trials (e.g., 
31, 33, 86). Finally, although preliminary evidence sug-
gests that adapting mHealth interventions for health pro-
motion to different cultural populations may not yet be 
recommended [87], it may also be important for future 
research to explore the intervention’s cultural suitability 
and adaptation as its acceptability and effectiveness may 
vary significantly across different cultural or regional set-
tings [88].

Conclusion
This is one of the few comprehensive acceptability and 
engagement evaluations of a gambling mHealth interven-
tion. The findings demonstrate that GamblingLess: In-
The-Moment was an appealing and well-received option 
for gambling support, with participants generally per-
ceiving it to be highly accessible and effective. The results 

are promising, especially compared to existing gambling 
support apps. However, they also underscore the itera-
tive process involved in developing interventions within 
a JITAI framework and indicate potential ways to opti-
mise, refine, and evaluate future iterations of the app, 
particularly in relation to enhancing user engagement 
and reducing fatigue. As the complexity of this JITAI 
increases with added contextual considerations or inter-
vention tailoring options [79], machine learning models 
could be used to automatically adapt to new data in real 
time. This would allow for the continual re-adaptation of 
the decision rules for each user over time, thereby opti-
mising the type, timing and amount of support provided 
[12, 16, 18, 19, 79, 80, 82].

Abbreviations
EMA	� Ecological momentary assessment, a research method involving the 

collection of data regarding participant experiences in real-time, in 
the context in which these experiences naturally occur

JITAI	� Just-in-time Adaptive interventions, interventions that use mobile 
and wearable devices to continuously monitor fluctuating internal 
states and social contexts to determine the type, amount, and 
timing of support required

MRT	� Microrandomised trials, a form of sequential factorial design in 
which every participant serves as their own control

IRSAD	� Index of relative socio-economic advantage and disadvantage, a 
measure of the socio-economic conditions of a given area with a 
standardised mean of 1000 to represent the national average, where 
higher scores reflect greater relative socio-economic advantage

TFA	� Theoretical framework of acceptability, a multidimensional 
framework for appraising the acceptability of mHealth interventions, 
which comprises seven component constructs including affective 
attitude, burden, perceived effectiveness, ethicality, intervention 
coherence, opportunity costs, and self-efficacy

Supplementary Information
The online version contains supplementary material available at ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​
g​/​​1​0​.​​1​1​8​6​​/​s​​1​3​7​2​2​-​0​2​5​-​0​0​6​0​8​-​4.

Supplementary Material 1

Supplementary Material 2

Supplementary Material 3

Supplementary Material 4

Supplementary Material 5

Supplementary Material 6

Supplementary Material 7

Acknowledgements
This project is a collaboration between Deakin University and its partner 
organisations (Auckland University of Technology, Turning Point, and Cogniss 
[app developers]).The authors thank the research fellows, Stephanie Dias, 
Hannah Portogallo, Rebecca Rothman, Monique Gandhi, Mingjun Yang, 
George Loram, Natalia Booth, and Kathleen Bagot, for assisting with project 
management, participant monitoring, app testing, and content upload. We 
thank Rebecca Rothman for preparing the first draft of the analysis for the 
semi-structured interviews. The authors also thank Cogniss for its ongoing 
support with the technical development of the app, particularly Anna 
Goldfeder, Randy Olan, Colin Walker, Arun Ramalingam, Leon Young, and 
Toby Wong. They thank Rick Loos for his assistance with the user-testing 
component, as well as the clinicians, researchers, and consumers who took 
part in the user testing. They also thank the New South Wales Office of 

https://doi.org/10.1186/s13722-025-00608-4
https://doi.org/10.1186/s13722-025-00608-4


Page 19 of 21Dowling et al. Addiction Science & Clinical Practice           (2025) 20:80 

Responsible Gambling for its support, particularly John McInerney, Rhonda 
Blackett, and Natalie Wright. Finally, they would like to thank the consumers 
who participated in this trial for their time, contributions, and support.

Author contributions
The development of GamblingLess: In-The-Moment is led by ND (Deakin 
University) and is part of a suite of theoretically informed and evidence-based 
digital health interventions (GamblingLess). Dowling: Conceptualisation, 
Methodology, Validation, Investigation, Resources, Data Curation, Writing 
– Original Draft, Writing – Review and Editing, Visualization, Supervision, 
Project Administration, Funding Acquisition. Merkouris: Conceptualisation, 
Methodology, Resources, Writing – Review and Editing, Funding Acquisition. 
Greenwood: Formal analysis, Writing – Review and Editing. Youssef: Formal 
analysis, Writing – Review and Editing. Thomas: Formal analysis, Writing – 
Review and Editing, Supervision, Project Administration. Hawker: Writing 
– Review and Editing, Supervision, Project Administration. Lubman: Writing 
– Review and Editing, Funding Acquisition. Rodda: Conceptualisation, 
Methodology, Resources, Writing – Review and Editing, Funding Acquisition.

Funding
This work was supported by the New South Wales Government’s Responsible 
Gambling Fund. The funding body played no role in the study design or 
writing of the manuscript.

Data availability
Due to the sensitive nature of the study, data may be available on request to 
the corresponding author.

Declarations

Ethics approval and consent to participate
Each component of this study was approved by the Deakin University Human 
Research Ethics Committee (2020 − 304). Informed consent was provided by 
all participants.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Author details
1School of Psychology, Deakin University, Burwood, Australia
2Monash Addiction Research Centre and Eastern Health Clinical School, 
Faculty of Medicine, Nursing and Health Sciences, Monash University, 
Melbourne, Australia
3Turning Point, Eastern Health, Melbourne, Australia
4Department of Psychology and Neuroscience, Auckland University of 
Technology, Auckland, New Zealand

Received: 14 March 2025 / Accepted: 3 September 2025

References
1.	 Langham E, Thorne H, Browne M, Donaldson P, Rose J, Rockloff M. Under-

standing gambling related harm: a proposed definition, conceptual frame-
work, and taxonomy of harms. BMC Public Health. 2016;16(1):80.

2.	 Bijker RBN, Merkouris SS, Dowling NA, Rodda SN. Global prevalence of 
help-seeking for problem gambling: A systematic review and meta-analysis. 
Addiction. 2022;117(12):2972–2985. 

3.	 Dąbrowska K, Moskalewicz J, Wieczorek Ł. Barriers in access to the treatment 
for people with gambling disorders. Are they different from those expe-
rienced by people with alcohol and/or drug dependence? J Gambl Stud. 
2017;33:487–503.

4.	 Gainsbury S, Hing N, Suhonen N. Professional help-seeking for gambling 
problems: awareness, barriers and motivators for treatment. J Gambl Stud. 
2014;30(2):503–19.

5.	 Suurvali H, Hodgins D, Toneatto T, Cunningham J. Treatment seeking among 
Ontario problem gamblers: results of a population survey. Psychiatr Serv. 
2008;59(11):1343–6.

6.	 Suurvali H, Cordingley J, Hodgins DC, Cunningham J. Barriers to seeking help 
for gambling problems: a review of the empirical literature. J Gambl Stud. 
2009;25(3):407–24.

7.	 Quigley L. Gambling disorder and stigma: opportunities for treatment and 
prevention. Curr Addict Rep. 2022;9(4):410–9.

8.	 Carpenter SM, Menictas M, Nahum-Shani I, Wetter DW, Murphy SA. Develop-
ments in mobile health just-in-time adaptive interventions for addiction 
science. Curr Addict Rep. 2020;7(3):280–90.

9.	 Walton A, Nahum-Shani I, Crosby L, Klasnja P, Murphy S. Optimizing 
digital integrated care via micro-randomized trials. Clin Pharmacol Ther. 
2018;104(1):53–8.

10.	 Heron KE, Smyth JM. Ecological momentary interventions: incorporating 
mobile technology into psychosocial and health behaviour treatments. Br J 
Health Psychol. 2010;15(1):1–39.

11.	 Bakker D, Kazantzis N, Rickwood D, Rickard N. Mental health smartphone 
apps: review and evidence-based recommendations for future develop-
ments. JMIR Ment Health. 2016;3(1):e7.

12.	 Kim J, Marcusson-Clavertz D, Yoshiuchi K, Smyth JM. Potential benefits of 
integrating ecological momentary assessment data into mHealth care 
systems. Biopsychosoc Med. 2019;13(1):19.

13.	 Klasnja P, Pratt W. Healthcare in the pocket: mapping the space of mobile-
phone health interventions. J Biomed Inform. 2012;45(1):184–98.

14.	 Miralles I, Granell C, Díaz-Sanahuja L, Van Woensel W, Bretón-López J, Mira 
A, et al. Smartphone apps for the treatment of mental disorders: systematic 
review. JMIR mHealth uHealth. 2020;8(4):e14897.

15.	 Klasnja P, Hekler EB, Shiffman S, Boruvka A, Almirall D, Tewari A, et al. 
Microrandomized trials: an experimental design for developing just-in-time 
adaptive interventions. Health Psychol. 2015;34S(S):1220–8.

16.	 Nahum-Shani I, Smith S, Tewari A, Witkiewitz K, Collins L, Spring B et al. Just-
in-Time Adaptive Interventions (JITAIs): an organizing framework for ongoing 
health behavior support:(Technical Report No. 14–126). University Park, PA: 
The Methodology Center, Penn State. 2014.

17.	 Nahum-Shani I, Hekler EB, Spruijt-Metz D. Building health behavior models to 
guide the development of just-in-time adaptive interventions: A pragmatic 
framework. Health Psychol. 2015;34S(S):1209–19.

18.	 Nahum-Shani I, Smith SN, Spring BJ, Collins LM, Witkiewitz K, Tewari A, et al. 
Just-in-time adaptive interventions (JITAIs) in mobile health: key components 
and design principles for ongoing health behavior support. Ann Behav Med. 
2018;52(6):446–62.

19.	 Wang L, Miller LC. Just-in-the-moment adaptive interventions (JITAI): a meta-
analytical review. Health Commun. 2020;35(12):1531–44.

20.	 McCurdy LY, Loya JM, Hart-Derrick VR, Young GC, Kiluk BD, Potenza MN. 
Smartphone apps for problem gambling: a review of content and quality. 
Curr Addict Rep. 2023;10(2):178–86.

21.	 Brownlow L. A review of mHealth gambling apps in Australia. J Gambl Issues. 
2021;47:1-19.

22.	 Ridley K, Wiltshire A, Coleman M. Win big fast! An evaluation of mobile 
applications available in Australia for problem gambling. J Gambl Issues. 
2020;45:1–11. 

23.	 So R, Furukawa TA, Matsushita S, Baba T, Matsuzaki T, Furuno S, et al. 
Unguided chatbot-delivered cognitive behavioural intervention for problem 
gamblers through messaging app: a randomised controlled trial. J Gambl 
Stud. 2020;36:1391–407.

24.	 So R, Emura N, Okazaki K, Takeda S, Sunami T, Kitagawa K, et al. Guided versus 
unguided chatbot-delivered cognitive behavioral intervention for individuals 
with moderate-risk and problem gambling: a randomized controlled trial 
(GAMBOT2 study). Addict Behav. 2024;149:107889.

25.	 Humphrey G, Chu J, Dowling N, Rodda S, Merkouris S, Parag V, et al. Manaaki–
a cognitive behavioral therapy mobile health app to support people experi-
encing gambling problems: a randomized control trial protocol. BMC Public 
Health. 2020;20(1):1–11.

26.	 Humphrey G, Chu JT, Ruwhiu-Collins R, Erick-Peleti S, Dowling N, Merkouris 
S, et al. Adapting an evidence-based e-learning cognitive behavioral therapy 
program into a mobile app for people experiencing gambling-related prob-
lems: formative study. JMIR Form Res. 2022;6(3):e32940.

27.	 Dowling N, Hawker C, Merkouris S, Thomas AC, Rodda SN, Cowlishaw S. 
Reset: an evaluation of an mhealth gambling intervention [Manuscript in 
preparation]. Melbourne: Victorian Responsible Gambling Foundation; 2024.



Page 20 of 21Dowling et al. Addiction Science & Clinical Practice           (2025) 20:80 

28.	 Humphrey G, Newcombe D, Whittaker R, Parag V, Bulleen C. SPGeTTI: a 
smartphone-based problem gambling evaluation and technology testing 
initiative final report. Auckland, New Zealand: Auckland UniServices Limited: 
The University of Auckland; 2019.

29.	 Dowling NA, Rodda SN, Merkouris SS. Applying the just-in-time adaptive 
intervention framework to the development of gambling interventions. J 
Gambl Stud. 2024;40(2):717–747. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​0​7​​/​s​​1​0​8​9​9​-​0​2​3​-​1​0​2​5​
0​-​x

30.	 Rodda SN, Bagot KL, Merkouris SS, Youssef G, Lubman DI, Thomas AC, et al. 
Smartphone app delivery of a just-in-time adaptive intervention for adult 
gamblers (gambling habit hacker): protocol for a microrandomized trial. JMIR 
Res Protoc. 2022;11(7):e38919.

31.	 Rodda SN, Merkouris SS, Greenwood CJ, Thomas AC, Lubman DI, Dowling 
NA. Acceptability of the content and functionality of a just-in-time adaptive 
intervention for gambling problems: a mixed-methods evaluation of gam-
bling habit hacker. Addict Sci Clin Pract. 2025;20(1):46.

32.	 Dowling NA, Merkouris SS, Rodda S, Smith D, Lavis T, Lubman D, et al. 
Development and evaluation of an online gambling self-directed program: 
effective integration into existing services. Melbourne: Victorian Responsible 
Gambling Foundation; 2018.

33.	 Hawker CO, Merkouris SS, Youssef GJ, Dowling NA. A smartphone-delivered 
ecological momentary intervention for problem gambling (GamblingLess: 
curb your Urge): single-arm acceptability and feasibility trial. J Med Internet 
Res. 2021;23(3):e25786.

34.	 Merkouris SS, Hawker CO, Rodda SN, Youssef GJ, Dowling NA, GamblingLess: 
Curb your urge: development and usability testing of a smartphone-deliv-
ered ecological momentary intervention for problem gambling. Int Gambl 
Stud. 2020;20(3):515–538.

35.	 Dowling NA, Merkouris SS, Youssef GJ, Lubman DI, Bagot KL, Hawker 
CO, et al. A gambling just-in-time adaptive intervention (gamblingless: 
in-the-moment): protocol for a microrandomized trial. JMIR Res Protoc. 
2022;11(8):e38958.

36.	 Dowling N, Merkouris S, Greenwood C, Youssef G, Thomas A, Hawker C et al. 
GamblingLess: In-The-Moment: A microrandomised trial to optimise a gam-
bling Just-In-Time Adaptive Intervention [Manuscript in preparation]. 2024.

37.	 Rodda SN, Merkouris SS, Greenwood CJ, Youssef GJ, Thomas AC, Lubman DI, 
et al. A micro-randomised trial of planning interventions delivered via a Just-
In-Time adaptive intervention for adult gamblers. Gambling Habit Hacker 
[Manuscript in preparation]; 2025.

38.	 Sekhon M, Cartwright M, Francis JJ. Acceptability of healthcare interventions: 
an overview of reviews and development of a theoretical framework. BMC 
Health Serv Res. 2017;17(1):88.

39.	 Perski O, Short CE. Acceptability of digital health interventions: embracing 
the complexity. Transl Behav Med. 2021;11(7):1473–80.

40.	 Ebert DD, Van Daele T, Nordgreen T, et al. Internet- and mobile-based psy-
chological interventions: Applications, efficacy, and potential for improving 
mental health: A report of the EFPA E-Health Taskforce. European Psycholo-
gist. 2018;23(2):167–187.

41.	 Nadal C, Sas C, Doherty G. Technology acceptance in mobile health: scop-
ing review of definitions, models, and measurement. J Med Internet Res. 
2020;22(7):e17256.

42.	 Short CE, DeSmet A, Woods C, Williams SL, Maher C, Middelweerd A, et al. 
Measuring engagement in ehealth and mhealth behavior change interven-
tions: viewpoint of methodologies. J Med Internet Res. 2018;20(11):e292.

43.	 Yardley L, Spring BJ, Riper H, Morrison LG, Crane DH, Curtis K, et al. Under-
standing and promoting effective engagement with digital behavior change 
interventions. Am J Prev Med. 2016;51(5):833–42.

44.	 Hawker CO, Merkouris SS, Thomas AC, Rodda SN, Cowlishaw S, Dowl-
ing NA. The general acceptability and use of smartphone app-delivered 
interventions for gambling in Australia. Journal of Gambling Studies. 
2025;41(2):593–613. 

45.	 Stoyanov SR, Hides L, Kavanagh DJ, Zelenko O, Tjondronegoro D, Mani M. 
Mobile app rating scale: a new tool for assessing the quality of health mobile 
apps. JMIR Mhealth Uhealth. 2015;3(1):e27.

46.	 Creber RMM, Maurer MS, Reading M, Hiraldo G, Hickey KT, Iribarren S. Review 
and analysis of existing mobile phone apps to support heart failure symptom 
monitoring and self-care management using the mobile application rating 
scale (MARS). JMIR Mhealth Uhealth. 2016;4(2):e74.

47.	 Cowlishaw S, Merkouris S, Dowling N, Anderson C, Jackson A, Thomas S. 
Psychological therapies for pathological and problem gambling. Cochrane 
Database Syst Rev. 2012;11:CD008937.

48.	 Pfund RA, Forman DP, Whalen SK, Zech JM, Ginley MK, Peter SC, et al. Effect of 
cognitive-behavioral techniques for problem gambling and gambling disor-
der: a systematic review and meta‐analysis. Addiction. 2023;118(9):1661–74.

49.	 Witkiewitz K, Marlatt GA. Relapse prevention for alcohol and drug problems: 
that was zen, this is Tao. Am Psychol. 2004;59(4):224–35.

50.	 Dowling NA, Merkouris SS, Spence K. Ecological momentary assessment of 
the relationship between outcome expectancies and gambling behaviour. J 
Clin Med. 2020;10(8):1709.

51.	 Gee P, Coventry KR, Birkenhead D. Mood state and gambling: using mobile 
telephones to track emotions. Br J Psychol. 2005;96(Pt 1):53–66.

52.	 Hawker CO, Merkouris SS, Youssef GJ, Dowling NA. Exploring the associa-
tions between gambling cravings, self-efficacy, and gambling episodes: an 
ecological momentary assessment study. Addict Behav. 2021;112:106574.

53.	 Hong QN, Fàbregues S, Bartlett G, Boardman F, Cargo M, Dagenais P, et al. The 
mixed methods appraisal tool (MMAT) version 2018 for information profes-
sionals and researchers. Educ Inf. 2018;34(4):285–91.

54.	 Tong A, Sainsbury P, Craig J. Consolidated criteria for reporting qualitative 
research (COREQ): a 32-item checklist for interviews and focus groups. Int J 
Qual Health Care. 2007;19(6):349–57.

55.	 Australian Bureau of Statistics. Socio-Economic Indexes for Areas (SEIFA), 
Australia 2023 [Available from: ​h​t​t​p​​s​:​/​​/​w​w​w​​.​a​​b​s​.​​g​o​v​​.​a​u​/​​s​t​​a​t​i​​s​t​i​​c​s​/​p​​e​o​​p​l​e​​/​p​e​​o​
p​l​e​​-​a​​n​d​-​​c​o​m​​m​u​n​i​​t​i​​e​s​/​​s​o​c​​i​o​-​e​​c​o​​n​o​m​​i​c​-​​i​n​d​e​​x​e​​s​-​a​​r​e​a​​s​-​s​e​​i​f​​a​-​a​u​s​t​r​a​l​i​a​/​l​a​t​e​s​t​-​r​e​l​
e​a​s​e

56.	 Kim SW, Grant JE, Potenza MN, Blanco C, Hollander E. The gambling symptom 
assessment scale (G-SAS): a reliability and validity study. Psychiatry Res. 
2009;166(1):76–84.

57.	 Terhorst Y, Philippi P, Sander LB, Schultchen D, Paganini S, Bardus M, et 
al. Validation of the mobile application rating scale (MARS). PLoS ONE. 
2020;15(11):e0241480.

58.	 Corbin J, Strauss A. Basics of qualitative research: techniques and procedures 
for developing grounded theory. Sage; 2014.

59.	 Dowling NA, Rodda SN, Merkouris SS. Applying the Just-In-Time adaptive 
intervention framework to the development of gambling interventions. J 
Gambl Stud. 2024;40(2):717–47.

60.	 Braun V, Clarke V. Using thematic analysis in psychology. Qual Res Psychol. 
2006;3(2):77–101.

61.	 Braun V, Clarke V. Reflecting on reflexive thematic analysis. Qual Res Sport 
Exerc Health. 2019;11(4):589–97.

62.	 Qian T, Yoo H, Klasnja P, Almirall D, Murphy SA. Rejoinder: ‘estimating time-
varying causal excursion effects in mobile health with binary outcomes’. 
Biometrika. 2021;108(3):551–5.

63.	 Perski O, Hébert ET, Naughton F, Hekler EB, Brown J, Businelle MS. Technol-
ogy-mediated just-in-time adaptive interventions (JITAIs) to reduce harmful 
substance use: a systematic review. Addiction. 2022;117(5):1220–41.

64.	 Dowling NA, Merkouris SS, Spence K. Ecological momentary assessment 
of the relationship between positive outcome expectancies and gambling 
behaviour. J Clin Med. 2021;10(8). ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​3​3​9​0​​/​j​​c​m​1​0​0​8​1​7​0​9

65.	 Bidargaddi N, Schrader G, Klasnja P, Licinio J, Murphy S. Designing m-health 
interventions for precision mental health support. Transl Psychiatry. 
2020;10(1):222.

66.	 King G, Currie M, Petersen P. Child and parent engagement in the mental 
health intervention process: a motivational framework. Child Adolesc Ment 
Health. 2014;19(1):2–8.

67.	 Payne HE, Lister C, West JH, Bernhardt JM. Behavioral functionality of mobile 
apps in health interventions: a systematic review of the literature. JMIR 
mHealth UHealth. 2015;3(1):e3335.

68.	 Giroux I, Goulet A, Mercier J, Jacques C, Bouchard S. Online and mobile 
interventions for problem gambling, alcohol, and drugs: a systematic review. 
Front Psychol. 2017;8:954.

69.	 Savic M, Best D, Rodda S, Lubman DI. Exploring the focus and experi-
ences of smartphone applications for addiction recovery. J Addict Dis. 
2013;32(3):310–9.

70.	 Zhao J, Freeman B, Li M. Can mobile phone apps influence people’s health 
behavior change? An evidence review. J Med Internet Res. 2016;18(11):e287.

71.	 König LM, Attig C, Franke T, Renner B. Barriers to and facilitators for using 
nutrition apps: systematic review and conceptual framework. JMIR mHealth 
UHealth. 2021;9(6):e20037.

72.	 Krebs P, Duncan DT. Health app use among US mobile phone owners: a 
national survey. JMIR mHealth UHealth. 2015;3(4):e4924.

73.	 Torous J, Bucci S, Bell IH, Kessing LV, Faurholt-Jepsen M, Whelan P, et al. 
The growing field of digital psychiatry: current evidence and the future 

https://doi.org/10.1007/s10899-023-10250-x
https://doi.org/10.1007/s10899-023-10250-x
https://www.abs.gov.au/statistics/people/people-and-communities/socio-economic-indexes-areas-seifa-australia/latest-release
https://www.abs.gov.au/statistics/people/people-and-communities/socio-economic-indexes-areas-seifa-australia/latest-release
https://www.abs.gov.au/statistics/people/people-and-communities/socio-economic-indexes-areas-seifa-australia/latest-release
https://doi.org/10.3390/jcm10081709


Page 21 of 21Dowling et al. Addiction Science & Clinical Practice           (2025) 20:80 

of apps, social media, chatbots, and virtual reality. World Psychiatry. 
2021;20(3):318–35.

74.	 Torous J, Nicholas J, Larsen ME, Firth J, Christensen H. Clinical review of user 
engagement with mental health smartphone apps: evidence, theory and 
improvements. Evid Based Ment Health. 2018;21(3):116–9.

75.	 Szinay D, Jones A, Chadborn T, Brown J, Naughton F. Influences on the uptake 
of and engagement with health and well-being smartphone apps: system-
atic review. J Med Internet Res. 2020;22(5):e17572.

76.	 Amagai S, Pila S, Kaat AJ, Nowinski CJ, Gershon RC. Challenges in participant 
engagement and retention using mobile health apps: literature review. J 
Med Internet Res. 2022;24(4):e35120.

77.	 Fukuoka Y, Lindgren T, Jong S. Qualitative exploration of the acceptability of 
a mobile phone and pedometer-based physical activity program in a diverse 
sample of sedentary women. Public Health Nurs. 2012;29(3):232–40.

78.	 Nahum-Shani I, Smith SN, Spring BJ, Collins LM, Witkiewitz K, Tewari A, et al. 
Just-in-time adaptive interventions (JITAIs) in mobile health: key components 
and design principles for ongoing health behavior support. Ann Behav Med. 
2018;52(6):446–462. ​h​t​t​p​s​:​​​/​​/​d​o​​i​.​​o​r​​g​​/​​1​0​​.​1​0​​​0​7​​/​s​1​2​​1​6​0​-​​0​1​6​-​​9​8​3​0​-​8

79.	 Goldstein SP, Evans BC, Flack D, Juarascio A, Manasse S, Zhang F, et al. Return 
of the JITAI: applying a just-in-time adaptive intervention framework to the 
development of m-health solutions for addictive behaviors. Int J Behav Med. 
2017;24(5):673–82.

80.	 Riley WT, Serrano KJ, Nilsen W, Atienza AA. Mobile and wireless technologies 
in health behavior and the potential for intensively adaptive interventions. 
Curr Opin Psychol. 2015;5:67–71.

81.	 Fogg B. Mobile persuasion: 20 perspectives on the future of behavior change. 
Mobile Persuasion; 2007.

82.	 Gustafson DH, McTavish FM, Chih MY, Atwood AK, Johnson RA, Boyle MG, 
et al. A smartphone application to support recovery from alcoholism: a 
randomized clinical trial. JAMA Psychiatr. 2014;71(5):566–72.

83.	 Mohr DC, Cuijpers P, Lehman K. Supportive accountability: a model for 
providing human support to enhance adherence to ehealth interventions. J 
Med Internet Res. 2011;13(1):e30.

84.	 Baumeister H, Reichler L, Munzinger M, Lin J. The impact of guidance on 
internet-based mental health interventions—a systematic review. Internet 
Interv. 2014;1(4):205–15.

85.	 Dowling NA, Cowlishaw S, Jackson AC, Merkouris SS, Francis KL, Christensen 
DR. Prevalence of psychiatric co-morbidity in treatment-seeking problem 
gamblers: a systematic review and meta-analysis. Aust N Z J Psychiatry. 
2015;49(6):519–39.

86.	 Dowling NA, Merkouris SS, Rodda SN, Smith D, Aarsman S, Lavis T, et al. 
Gamblingless: A randomised trial comparing guided and unguided internet-
based gambling interventions. J Clin Med. 2021;10(11):2224.

87.	 Balci S, Spanhel K, Sander LB, Baumeister H. Culturally adapting internet- and 
mobile-based health promotion interventions might not be worth the effort: 
a systematic review and meta-analysis. Npj Digit Med. 2022;5(1):34.

88.	 Naderbagi A, Loblay V, Zahed IUM, Ekambareshwar M, Poulsen A, Song YJC, 
et al. Cultural and contextual adaptation of digital health interventions: narra-
tive review. J Med Internet Res. 2024;26:e55130.

Publisher’s note
Springer Nature remains neutral with regard to jurisdictional claims in 
published maps and institutional affiliations.

https://doi.org/10.1007/s12160-016-9830-8

	﻿GamblingLess: In-The-Moment: a mixed-methods acceptability and engagement evaluation of a gambling just-in-time adaptive intervention
	﻿Abstract
	﻿Introduction
	﻿mHealth interventions
	﻿mHealth gambling interventions
	﻿Acceptability and engagement of mHealth gambling interventions
	﻿Study aims

	﻿Methods
	﻿Study design
	﻿Participants
	﻿Measures
	﻿App use and engagement indices
	﻿Measures of app acceptability
	﻿Semi-structured interviews


	﻿Procedure
	﻿Statistical analysis
	﻿Results


