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Abstract

Background: The low utilisation of current treatment services by people with gambling problems highlights the
need to explore new modalities of delivering treatment interventions. This protocol presents the design of a
pragmatic randomized control trial aimed at assessing the effectiveness and acceptability of cognitive behavioral
therapy (CBT) delivered via a mobile app for people with self-reported gambling problems.

Methods: An innovative CBT mobile app, based on Deakin University’s GAMBLINGLESS online program, has been adapted
with end-users (Manaaki). Six intervention modules have been created. These are interwoven with visual themes to
represent a journey of recovery and include attributes such as avatars, videos, and animations to support end-user
engagement. An audio facility is used throughout the app to cater for different learning styles. Personalizing the app has
been accomplished by using greetings in the participant’s language and their name (e.g. Kia ora Tāne) and by creating
personalized feedback.
A pragmatic, randomized control two-arm single-blind trial, will be conducted in New Zealand. We aim to recruit 284
individuals. Eligible participants are ≥18 years old, seeking help for their gambling, have access to a smartphone capable
of downloading an app, able to understand the English language and are willing to provide follow-up information at
scheduled time points. Allocation is 1:1, stratified by ethnicity, gender, and gambling symptom severity based on the
Gambling Symptom Assessment Scale (G-SAS). The intervention group will receive the full mobile cognitive behavioural
programme and the waitlist group will receive a simple app that counts down the time left before they have access to
the full app and the links to the data collection tools. Data collection for both groups are: baseline, 4-, 8-, and 12-weeks
post-randomisation. The primary outcome is a change in G-SAS scores. Secondary measures include changes in gambling
urges, frequency, expenditure, and readiness to change. Indices of app engagement, utilisation and acceptability will be
collected throughout the delivery of the intervention.

Discussion: If effective, this study will contribute to the improvement of health outcomes for people experiencing
gambling problems and have great potential to reach population groups who do not readily engage with current
treatment services.
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Background
Internationally, standardised prevalence rates of problem
gambling range from 0.5 to 7.6%, with an average rate
across all countries of 2.3% [1]. In New Zealand, the
prevalence of people with some level of risk for gambling
problems is estimated at 6.8% of the population,
whereby approximately 0.3% of the population experi-
ence problem gambling with a further 1.5% classified
with moderate-risk gambling and 5.0% with low-risk
gambling [2]. Māori (indigenous people in New Zealand)
and Pacific peoples have higher rates of all levels of gam-
bling risk and have more persistent gambling problems
over time [3, 4]. The negative sequelae of gambling
problems can include financial harm, relationship
dysfunction and conflict, emotional distress, health
decrements, cultural harm, reduced work or study
performance, and criminal activity [5].

Treatment approaches to problem gambling
Traditionally, individuals seeking help for gambling-related
issues have obtained treatment from general physicians or
specialised counselling services through face-to-face ses-
sions. Treatment approaches that use cognitive behavioural
therapy (CBT) appear to help reduce gambling activity and
related behaviours in the short term [6]. Motivational inter-
viewing (MI) strategies also provide benefit by reducing as-
pects of gambling behaviour, such as cutting back or
reducing the amount of money gambled [7, 8]. Neverthe-
less, fewer than 10% of people with a gambling problem are
in face-to-face treatment at any one time [2, 9], with most
seeking treatment only in response to a significant life crisis
[10]. Reasons and barriers for the lack of face-to-face up-
take include cost, geographical distance, transport limita-
tions, conflicting commitments, fears of stigmatisation and
shame, and privacy concerns [11, 12]. New approaches are
therefore needed to enhance access to address gambling-
related harm.
Internet-delivered interventions have grown over the

past decade and respond to many of the barriers re-
ported as being responsible for the low uptake of face-
to-face services [13, 14]. Nonetheless, few studies have
evaluated self-directed gambling interventions delivered
over the internet. A recent systematic review revealed
that the two available high-intensity, self-directed, struc-
tured, online gambling interventions [15, 16] were as effect-
ive on all outcomes following treatment compared to those
obtained from face-to-face treatments [17]. Since then, an

online self-directed CBT program (GAMBLINGLESS) has been
developed by some of the researchers for the proposed trial.
The program was developed as a comprehensive and
intense intervention that emulates the intensity and
depth of a face-to-face cognitive-behavioural interven-
tion, and from which briefer and more targeted on-
line and app-based self-directed interventions can be
developed. A recent pragmatic randomised trial in
Australia examined the programme delivered without
any practitioner (clinician) guidance or delivered with
practitioner guidance at 8-weeks, 12-weeks, and 24
months from the pre-intervention assessment (Dowl-
ing N, Merkouris S, Rodda S, Smith D, Lavis T, Lub-
man D, et al. GamblingLess: For Life: A pragmatic
randomised trial of an online cognitive-behavioural
program for disordered gambling. in preparation,
[18–20]). They found statistically significant improve-
ments in gambling symptom severity, gambling urges,
gambling frequency, gambling expenditure, and psy-
chological distress within both treatment groups across
the evaluation period. There were also significant im-
provements in quality of life for the guided self-directed
group. At the end of the 24-month evaluation period, 69%
of the sample were recovered or improved on gambling
symptom severity. The programme was also positively
evaluated by both end-users and guides. However, further
controlled studies are needed to conclusively confirm the
efficacy of this intervention.

Mobile health (mHealth): a new opportunity for problem
gambling
The technological capability of smartphones is opening
up new ways to consider providing intervention and
relapse prevention support [21]. Mobile health (mHealth)
interventions, which include texting, self- directed activity
and sensors within (e.g. step counter) or tethered to, mo-
bile phones (smartwatch) to address health issues across
the continuum, have great potential for public health im-
pact because of their broad reach and convenience [22].
Smartphone apps have been shown to support self-

management and behaviour change for smoking cessa-
tion [23], cardiac rehabilitation [24], healthy lifestyle
[25], diabetes [26], HIV [27], nutrition [28], mental ill-
ness [29] and youth driving [30]. In a recent meta-
analysis of smartphone interventions for mental health
problems, smartphone apps outperformed waitlist con-
trols with small to medium effect sizes [31]. The effect

Humphrey et al. BMC Public Health          (2020) 20:191 Page 2 of 11

https://www.anzctr.org.au/Trial/Registration/TrialReview.aspx?id=378269&isReview=true


size was greater for apps that had a theoretical basis in
CBT. Apps that were compared with active control were
not found to be significantly different.
The use of mobile apps remains largely untapped in the

gambling domain [32]. Our previous work, SPGeTTI, an
application that utilised innovative technology including
GPS and notifications to support gambling relapse preven-
tion reported positive participant engagement during the
formative development phase [33]. Despite technical and
recruitment challenges, participants in the study reported
an ongoing interest in having smartphone apps as poten-
tial tools to support them to quit or reduce their harmful
gambling [34]. Other mHealth studies have also reported
similar positive engagement and acceptability with smart-
phone apps [35, 36].
Concurrent with the growth in mHealth tools is the

exponential growth in smartphone ownership inter-
nationally and in New Zealand [37]. A Pew Research
Report also highlights that the age gap in smartphone
ownership is also narrowing [38]. Globally, the use of
the advanced features available on mobile phones sur-
passes the use of basic features such as text messaging
[39]. In New Zealand, a 2014 survey reported that smart-
phone ownership was more common among Māori and
Pacific people (70%) than Europeans (55%) [40]. In
addition, 92% of New Zealand households have access to
a mobile phone [41], with no differences in internet ac-
cess or smartphone ownership by ethnicity or education,
or age [41]. Thus, there is considerable potential in New
Zealand to leverage mHealth technology in addressing
gambling-related problems.

Rationale for research
The low utilisation of current treatment services by
people with gambling problems highlights the need to
explore new modalities of delivering treatment interven-
tions to reach those groups who prefer to self-manage
and may prefer not to access (or remain in) face-to-face
services. The positive results from internet-delivered
gambling intervention programmes are important, as is
the emerging evidence that interventions delivered using
mobile phones have the potential to reach a wide group
of people experiencing gambling problems. The early
gambling research into mHealth indicates that these mo-
dalities are acceptable and feasible. The combination of
high smartphone ownership and demand for health apps
provide both the opportunity and vehicle to reach a sig-
nificant portion of the population who may not readily
engage with current health or treatment services.

Objective
The primary aim of the study is to evaluate the effective-
ness of a smartphone application intervention for people
with self-reported gambling problems. Specifically, we

hypothesize that compared with a wait-list control, the
use of a self-directed and personalized CBT based app
[Manaaki] for 12 weeks post-randomization will lead to:

1. Reduction in gambling symptom severity (primary
outcome)

2. Reduction in gambling urges, gambling frequency,
gambling time and gambling expenditure and
improved readiness, willingness, and ability to
change (secondary outcomes)

A secondary aim is to explore app engagement,
utilization and acceptability.

Methods
Design
This study is a pragmatic, randomised, wait-list con-
trolled, single-blinded, two-arm trial. Eligible individuals
will be randomly allocated to the Manaaki app (interven-
tion group) or the waitlist control group. Data will be
obtained from all participants at baseline, then at 4-, 8-,
and 12-weeks post-randomisation. The study has been
approved by the New Zealand Health and Disability Eth-
ics Committee (Ref 19STH204) and any changes will be
reported as per ethics standard operating procedures
and policies. The study is also registered with the Aus-
tralian New Zealand Clinical Trial Registry (ACTR
N12619001605189p), and the protocol conforms to the
SPIRIT statement [42].

Participants
A total of 284 individuals residing in New Zealand will
be recruited. Individuals will be eligible for inclusion in
the study if they are aged 18 years and over, have an
interest in seeking help for their own gambling, have ac-
cess to a smartphone capable of downloading an app,
have access to the internet, possess adequate knowledge
of the English language and are willing to provide
follow-up information at scheduled time points. Individ-
uals who indicate that they do not meet the inclusion
criteria will be ineligible and unable to complete the
process to activate the app. As this is a pragmatic study,
accessing other help or treatment services is not an
exclusion criterion.

Data safety monitoring and auditing
This study does not meet the requirements for a data
safety monitoring committee and as such one has not
been established. The study will be audited prior to
recruitment initiated.

Setting
This study will be conducted nationwide in New Zealand.
Methods to recruit individuals will include media
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advertising, peer referral and promotion through appropri-
ate networks, relevant agencies, community groups and
peer networks. Media advertising channels will include
print media and online advertisements (including websites
such as TradeMe, Facebook and Google Adwords) and
radio. Recruitment will also be promoted via links to
health-specific websites. Networks through our study part-
ners, Hāpai Te Hauora, who facilitate the national

coordination service for minimising gambling harm, will
also be utilised.

Study procedures
Figure 1 shows the study procedure. Interested partici-
pants will download the app from either the App Store
or Google Play. The study participant information will
be presented to them. If they have questions, the study

Fig. 1 Manaaki Enrolment Pathway
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contact details are included in the information section of
the app, and participants have an opportunity to talk
and ask questions with a researcher about the study be-
fore deciding to participate. Participants who wish to
participate will be presented with a summary of what
participation means (i.e. what they are agreeing to) and
they can either provide their electronic consent (e-con-
sent) or decline. If a person does not wish to participate,
they can select - decline. A thank you for considering
participating in the Manaaki study will be displayed. Val-
idation criteria will be utilised where practicably pos-
sible; for example, downloading can only be completed
by individuals within NZ by placing a location boundary
restriction on the app in the App stores, and if month
and year of birth entered indicates that the participant is
under 18 years, then a “thank you but you are not eli-
gible” pop-up message will appear. Consent to collect
app use data from all participants after their 12-week
study period is complete will also be sought.
Following e-consent, participants will be guided

through the baseline data collection questions, which in-
clude the criteria for randomisation (ethnicity, sex and
G-SAS 0–30 or 31–48). Once all baseline questions
completed, participants will be randomised to the Mana-
aki intervention app or the waitlist control app. To pre-
vent participants who are randomised to the Waitlist
control app from uninstalling and reinstalling the app in
a desire to receive the Manaaki intervention app, the
unique phone ID will be used to confirm an existing
login. The waitlist participants will be able to access the
full app at the completion of the 12-week study period.
All data collection assessments (baseline, 4, 8 and 12-

weeks) will be embedded within the app. A koha (gift) of
NZ$60 will be provided to each participant in the form
of a grocery voucher. The koha will be divided into three
equal amounts of NZ$20 and administered at the com-
pletion of each follow-up data point.
All data is housed on a password protected secure ser-

ver. Access to the final data set will be to the study stat-
istician and appropriately approved study researchers.

Randomization
Upon completion of the baseline data collection, partici-
pants will be randomised in a 1:1 ratio to one of the two
groups. Stratified block randomisation (created by the
study statistician), using block sizes of 2 and 4, will be
used to randomly allocate participants. To ensure balance
on potential confounders, randomisation will be stratified
by ethnicity (Māori, Pacific, Other), sex and gambling
symptom severity using the Gambling Symptom Assess-
ment Scale (G-SAS): dichotomised to mild to moderate
gambling symptom severity (G-SAS score 0–30) and se-
vere to extreme gambling symptom severity (G-SAS score
31–40) to ensure a balance in these key characteristics.

The randomisation process will be managed within a
secure backend server. Upon completion of the baseline
questions and the receipt of these in the server, the
randomisation protocol will be activated. When the par-
ticipant clicks “next” the outcome of the randomisation
will make available either the Manaaki app or Waitlist
control app.

Blinding
The trial will be single-blinded as participants will be
aware of the group to which they have been allocated.
All members of the research team will be blinded to
treatment allocation.

Study intervention
Manaaki app
Participants randomized into the intervention group will
have full access to the Manaaki app. The content of the
app was adapted from GAMBLINGLESS, an online CBT
program evaluated in an Australian pragmatic trial (Dowl-
ing N, Merkouris S, Rodda S, Smith D, Lavis T, Lubman D,
et al. GamblingLess: For Life: A pragmatic randomised trial
of an online cognitive-behavioural program for disordered
gambling. in preparation, [19]). The program incorporates
content related to motivational enhancement, cognitive and
behavioural strategies, and relapse prevention strategies.
Formative work has been conducted to enhance the tailor-
ing of content and develop content that was deemed cultur-
ally relevant and appropriate for New Zealand users. The
program was also redeveloped as an interactive application
that can be used on a mobile phone. Table 1 details the
modules, conceptual framework, and intervention elements
of the Manaaki app.
Participants are presented with a range of themes and

options to help them reflect on what they hope to
achieve from the program, as well as being supported via
various modules and topics. The program is designed to
be used in a non-linear way, and participants can navi-
gate around the various modules and submodules in any
order and complete all or any activities within each. The
completed modules and activities are visible on the main
navigation screen.

Waitlist control app
Participants randomized to the waitlist control group will
have access to the waitlist app which presents a timer that
shows participants the days remaining until they are able
to activate the full intervention app (Fig. 2), the data col-
lection forms and links to available gambling services. Par-
ticipants will receive short push notifications (messages)
reminding them to complete data collection at 4-, 8-, and
12-weeks and their importance in taking part in the trial.
At the end of the 12-week period, upon completion of the
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final data collection, participants will have full access to
the Manaaki app.

Measures
Table 2 details the schedule of outcome assessments
measured at various time points.

Primary outcome
The primary outcome is a change in G-SAS at 12 weeks.
The G-SAS consists of 12 items designed to assess
change in gambling symptom severity during treatment.
It uses a past week timeframe with each item scored
from 0 to 4, with varying response options for each item.
Total scores on the G-SAS range from 0 to 48, with
higher scores indicating greater gambling symptom
severity. Scores on the G-SAS are categorised as extreme
(41–48), severe (31–40), moderate (21–30), or mild (8–
20). The G-SAS has demonstrated high internal

consistency and good convergent validity with other
measures of gambling symptom severity [50].

Secondary outcomes
The following secondary outcomes will be assessed.

1. Gambling urges: The first four items of the G-
SAS can be used as an assessment of change in
gambling urges, with scores ranging from 0 to 16
(α = 0.87).

2. Gambling frequency, time and expenditure:
Gambling frequency, time and expenditure will be
measured using three questions about the number
of days, hours and money spent in the past 4 weeks

3. Readiness to change: Readiness to change which is
associated with the trans-theoretical stages of
change and participant’s confidence in enabling
change, will be assessed by three items. The items
are based on readiness, willingness, and how able

Table 1 Domains and intervention elements for the programme

Modules Conceptual Framework Underpinning Intent Key Intervention Elements

KNOWING MYSELF (and my
gambling)

Developing self-awareness and
insight [44]

Designed to provide
personalised feedback, goal
setting, and understanding of
gambling motivations, triggers,
and/or consequences

Personalised feedback on gambling symptom
severity and gambling behaviour
Reflecting on their goal of quitting or cutting
back reasons for gambling
My gambling triggers
My negative gambling consequences
My reasons for gambling

GETTING READY (to make
changes)

Targeting thoughts and
feelings and activating
behaviours [46]

Designed to enhance
readiness and confidence to
gamble less, helping to shape
thoughts and values to help
make change

Am I ready to gamble less?
Knowing my values
Knowing my strengths
The benefits of gambling less
My confidence
Deciding on my goal for change

TAKING CONTROL (right now) Targeting practical behaviours
and identification of situational
and contextual triggers

Designed to identify strategies
that can be used to “contain”
the gambling in the short-
term, directs to other useful
tools such as venue exclusions

My previous strategies to gambles less
Limiting access to venues
Limiting access to money
Guidelines for gambling safely
Resisting social pressures

TAKING ACTIONS (that last) Activating personal strengths
and resources and enhancing
belief for successful change
[47, 48]

Designed to identify strategies
and skills that can be used to
ensure longer-term success in
gambling less

My budget
My enjoyable activities
Learning to relax
The tricks that keep me gambling
My gambling thinking traps
Gamblers fallacy, Chasing, Illusion of control,
Near misses

MANAGING URGES (to cope
with real situations)

Reframing thoughts and
reflecting on your future self
[47, 48]

Designed to cope with
gambling urges and cravings

Previous attempts to manage my gambling
urges
The three ‘Ds’: delay, distract and discuss
My brief relaxation strategies
My brief imagery strategies
How I rationalise my gambling
Urge surfing
My urge management reminders

CHANGE FOR GOOD (and
building a new future)

Relapse prevention [49] Designed to prevent gambling
relapse in the future

Identifying my high-risk situation and my
thoughts and feelings
My seemingly irrelevant decisions
My willpower breakdown
My decision consequences
Learning from my lapses
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Fig. 2 Waitlist Control App Concept Design

Table 2 Schedule of baseline and follow-up data collection

Timing Baseline 4 weeks 8 weeks 12 weeks Post 12 weeks

Description Screening, Randomisation,
Baseline data collection

Follow-up data
collection

Follow-up data
collection

Follow-up data
collection

Ongoingb

General data

E-informed consent ✓

Eligibility ✓

Descriptive Data
aAge, asex, aethnicity, Iwi ✓

Region and sub-region ✓

Annual Income ✓

Primary outcome
aG-SAS ✓ ✓ ✓ ✓ ✓

Secondary outcome measures

Frequency, duration & expenditure ✓ ✓ ✓ ✓ ✓

Secondary Descriptive Measures

Problem gambling modes ✓

Goal setting ✓

Follow up goal setting ✓ ✓ ✓ ✓

Help-seeking ✓ ✓ ✓ ✓ ✓

Readiness to change ✓ ✓ ✓ ✓ ✓

App

App engagement and utilisation,
Frequency, Intensity, Time and Type

Continuous throughout the study ✓

a Used for randomization
b The app will be available for all participants for at least 12 weeks after the study is completed
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the participant believes they are capable of making
a change. All three are reported using a readiness
ruler (0–10 scale) [51]. Readiness rulers have
demonstrated good psychometric properties in the
measurement of these constructs across other
addictions [52, 53].

Descriptive measures

1. Demographic data: At baseline assessment,
demographic data including age, sex, ethnicity,
annual income and geographic location will be
collected.

2. Problem gambling activity types: At baseline, a
single item will be used to assess all activities
participants perceive they have an issue with (i.e.
number games; electronic gaming machines;
informal private betting for money; table games;
horse, harness or greyhound racing; and sports or
event betting)

3. Treatment goal: A self-identified treatment goal
(quit or reduce time and/or money spent on self-
identified gambling mode) will also be collected.

4. Help-Seeking behaviour: Participants will be asked
to report on the frequency of help-seeking activities
undertaken during the past month using a 0–100
scale measurement ruler [54].

5. App use data: Frequency, Intensity, Time and Type
(FITT) will be collected [55] and self-reported
engagement and experience questions [36]. This
includes 1) the frequency of engagement with the
app (i.e. number of different interactions), 2) the
intensity of engagement (i.e. Modules viewed, activities
completed, actions undertaken), 3) time spent using
Manaaki overall, 4) type of app engagement (i.e. active
recording of activities and actions, use of active tools
versus passive (didactic) information reading, use of
assistive tools such as assessments and reflections) and
the number of days between each active app use, 5)
the pattern of app us (i.e., what modules are accessed
and in what order), and 6) self-reported experience
attributes such as attractiveness, perspicuity, efficiency,
reliability, stimulating, perceived positive effect, depth
of use, and attention.

Sample size calculation
It is hypothesized that exposure to the Manaaki inter-
vention app will result in a 5-point change (reduction) in
the baseline score on G-SAS for the participants in the
intervention group A 5 point reduction is reported as a
significant change in the severity of symptoms [56, 57].
With 90% power, a two-sided alpha at 5%, and an attri-
tion rate of 40%, a sample size of 284 (142 per group)

will be required to detect a minimum of a 5-point reduc-
tion on the G-SAS. The 40% attrition rate was selected as
the worst-case scenario based on gambling intervention
attrition rates which ranged from 14 to 50% [58, 59].

Data analyses
All statistical analyses will be performed using SAS
version 9.4 (SAS Institute Inc. Cary NC). Data analyses
will be specified a priori in a statistical analysis plan
(SAP) prepared by the trial statistician. The data will be
imported into SAS for analysis. No interim analyses are
planned.
All baseline data will be summarized by treatment

group. Continuous outcomes will be analysed using mul-
tiple linear regression (ANCOVA) and adjusted for base-
line outcome value, the stratification factors used in the
randomisation (ethnicity, sex and 31–48) G-SAS below
30 and other covariates if needed. Where there are bin-
ary outcomes, simple incidence rates, relative risks, and
chi-squared tests will be calculated. Treatment evalua-
tions for the primary outcome will be carried out on an
intention-to-treat (ITT) basis, where the ‘last value car-
ried forward’ method will be used to replace missing
data. Sensitivity analyses will be conducted to test the
robustness of the primary outcome results. These will
include per-protocol analysis, complete case analysis,
and ITT analyses using multiple imputations to replace
missing values. Secondary analyses on the primary out-
come will also be conducted using repeated measures
mixed models adjusted for baseline outcome value. Simi-
lar analyses will be conducted on secondary outcomes
using the line function appropriate to continuous or
categorical variables. The consistency of effects on the
primary outcome will be assessed using tests for hetero-
geneity for pre-specified subgroups such as ethnicity
(Māori, Pacific, Other), sex, age (dichotomised based on
the median) and gambling symptom severity groups.
The clinical significance of any effect will be demon-

strated by calculating effect sizes presented as Cohen’s d
for continuous and normally distributed primary and sec-
ondary outcomes. Because Cohen’s d effect sizes are based
on the assumption of normality for continuous data, odds
ratios (ORs) and CIs will be employed as a measure of ef-
fect size for ordinal and categorical outcomes. A clinically
significant change, as outlined by Jacobson and Truax
[60], will also be evaluated for G-SAS gambling symptom
severity. At each evaluation, each participant’s status will
be defined as “recovered” (final score falls into the func-
tional range and corresponds to a reliable change), “im-
proved” (final score corresponds to a reliable change, but
falls into the dysfunctional range), “unchanged” (final
score does not correspond to a reliable change), or “deteri-
orated” (final score corresponds to a reliable change in the
negative direction). On the G-SAS, the functional range is
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defined as scores falling in the mild range or below (i.e.,
score of 20 or less).
Missing data will be managed based on the following:

1) follow-up of all randomised individuals will be
attempted, using notification prompts through the app
and where agreed, via the contact details provided at
consent. As the data is captured electronically, the pro-
ject manager will be able to view who has completed,
who has not, and what set of reminder notifications are
sent (the research team and statistician will not have
access to allocation or any study data), 2) for data collec-
tion time points at 4-, 8- and 12-weeks, a two-week
timeframe will be allowed for each follow-up assessment.
Response intervals and frequency of questionnaire com-
pletion will be expected to vary between individuals. The
two-week period post due date was selected as reason-
able, as all participants will receive a notification 1 week
before each data collection time point indicating that
they can complete that questionnaire, and 3) if a partici-
pant misses a timeframe to contribute to a specific data
point, it does not preclude them from completing the
next data evaluation point.

Reporting of results
The CONSORT 2010 statement will be followed as the
guidelines for reporting parallel group randomised trials.
The overall trial results will be communicated through
presentations at national and international conferences,
and articles in peer-reviewed scientific journals. Study
participants will be informed about the trial results if
they select in the consent that they want a copy. The re-
sults will be in plain-language and sent by email. The
general public will be informed about the trial via post-
ing of the research findings on the University and other
relevant websites. Academic papers and summary re-
ports will be provided to the funding body.
Maori will be informed of progress with the trial, and

final results will be disseminated via national and regional
Māori electronic and print newsletters. Working with our
Māori research partner, Hāpai te Hauora, a specific and ap-
propriate message and dissemination strategy will be devel-
oped to ensure appropriate dissemination of information to
Māori. The use of other Māori media (TV, radio) to dis-
seminate information more widely will also be considered.
The Pacific Island community will be kept informed of

the trials progress and final results via reports issued to
Pacific Island stakeholder groups. Additionally, with a
specific and appropriate message and dissemination
strategy to ensure appropriate dissemination of informa-
tion for Pacific Peoples will also be developed.

Limitations
This study has potential limitations. First, it is possible
that unforeseen technical issues may present barriers to

delivering the intervention content. The research team
has extensive experience in developing and delivering
mhealth interventions and, with an in-house technical
team, will work closely to monitor and resolve any tech-
nical issues throughout the study period using the ap-
propriate mobile app crash and other technical issue
reporting tools. The app will also be pre-tested and have
an initial soft launch prior to the full promotion and
launch of the full trial. Second, low engagement has
commonly been reported in mobile app intervention
studies. To ensure that the intervention is appealing and
engaging for participants, we developed the app in con-
sultation with people with lived experience of problem
gambling and providers of gambling treatment services.
Specific attention has been paid to the end-user interface,
including graphics, colour, tone, and language. Aspects
such as avatars and other strategies for personalizing the
app to the user have been incorporated to support app
“stickiness” and support participant retention. Thirdly, the
presence of the waitlist app used in the control group may
have a Hawthorne effect on the findings [61]. To mitigate
this, the waitlist app has been designed as a simple place-
holder and data collection tool, that has a timer to indicate
when the full app will be available. From an ethical view-
point, it is unethical to completely withhold treatment/
intervention for individuals who seek gambling help or
support and as such participants in the control group are
able to seek any help that they wish during the study
period. Finally, the use of a waitlist control group does im-
pact on the ability to measure the effects of the interven-
tion app in the longer term.
Despite these limitations, access and uptake of

existing services for gambling problems remain low,
and there is a need to explore new approaches to de-
liver support and treatment for individuals experien-
cing gambling problems. mHealth offers a promising
approach by removing many barriers related to reach
and access by high need populations. This has the
potential to increase impact at a population level and
go some ways to reducing inequality. Information on
uptake and adherence to this type of intervention will
also be generated to inform future studies for individ-
uals with gambling problems.

Discussion
This paper presents the design of a pragmatic randomized
controlled trial aimed at assessing the effectiveness and ac-
ceptability of a mHealth smartphone cognitive behavioural
program delivered via a mobile app, for people with self-
reported gambling problems. There is currently a lack of
evidence-based studies for the use of mHealth tools to
support people with gambling problems. Our study will
generate knowledge on the impact of the CBT program
on the severity of gambling symptoms and other related

Humphrey et al. BMC Public Health          (2020) 20:191 Page 9 of 11



outcomes and on the engagement, and acceptability on
using a mobile app in the gambling domain. Mobile
phones have the potential to significantly reduce gambling
harm inequalities by reaching vulnerable population
groups, regardless of location and other accessibility bar-
riers. If effective, our intervention can be disseminated
and delivered widely, rapidly and cost-effectively to popu-
lation groups that currently report barriers to current
intervention modes. Reducing gambling problems has the
potential to lead to the wider population benefits for fam-
ilies and communities. The findings will, therefore, be of
national and global interest as a new tool for reducing the
harms related to gambling.

Acknowledgements
The authors acknowledge the Manaaki technical team; Hague, F., Fernandez,
R., Tsai, P., Rahman, M., and Alwis, M who developed the application.

Authors’ contributions
GH, CB conceived of the study and all authors contributed to the study
grant. ND, SR, and SM were responsible for the GamblingLess content for
use in Manaaki and GH was responsible for distilling the GamblingLess
content into the Manaaki app. GH and JC wrote the first draft of the
manuscript and all authors provided specific content and edited the
manuscript. All authors approved the final manuscript.

Funding
This study is funded by the Health Research Council of New Zealand (18/
237). The funders have no influence on the design, implementation or
reporting of the study findings.

Availability of data and materials
All requests for de-identified individual participant data or study documents
will be considered, after the publication of the results, where the proposed
use aligns with public good purposes, does not conflict with other requests,
or planned use by the Study Steering Committee, and the requestor is willing
to sign a data access agreement and has sort relevant ethical approvals. Contact
will be via the corresponding author.

Ethics approval and consent to participate
The study has Ethics approval from the NZ Health and Disability Ethics
Committee and all participants will give digital consent within the mobile
application to participate (19/STH/204). Clinical Trial registration (ANZCTR
2619001605189p).

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Author details
1National Institute for Health Innovation, University of Auckland, Private Bag
92019, Auckland, New Zealand. 2Center for Addiction Research, University of
Auckland, Private Bag 92019, Auckland, New Zealand. 3School of Psychology,
Deakin University, Geelong, Victoria, Australia. 4Melbourne Graduate School
of Education, University of Melbourne, Melbourne, Victoria, Australia. 5Social
and Community Health, University of Auckland, Auckland, New Zealand.
6Pacific Health, University of Auckland, Auckland, New Zealand. 7Hapai te
Hauora, Auckland, New Zealand. 8Waitemata District Health Board, Auckland,
New Zealand.

Received: 27 January 2020 Accepted: 30 January 2020

References
1. Williams R, Volber R, Stevens R. The population prevalence of problem

gambling: methodological influences, standardized rates, jurisdictional
differences, and worldwide trends report prepared for the Ontario Problem
Gambling Research Centre and the Ontario Ministry of Health and Long
Term Care. 2012.

2. Thimasarn-Anwar T, Squire H, Trowland H, Martin G. Gambling report:
Results from the 2016 Health and Lifestyles Survey. Wellington: Wellington
Health Promotion Agency Research and Evaluation Unit; 2017.

3. Abbott M, Bellringer M, Garrett N, Mundy-McPherson S. New Zealand 2012
national gambling study: gambling harm and problem gambling.
Wellington: Ministry of Health; 2014.

4. Abbott M, Bellringer M, Garrett N, Mundy-McPherson S. New Zealand national
gambling study: wave 3 (2014) report number 5 Aukcland: Auckland University
of Technology, Gambling and Addictions Research Centre; 2016.

5. Langham E, Thorne H, Browne M, Donaldson P, Rose J, Rockloff M.
Understanding gambling related harm: a proposed definition, conceptual
framework, and taxonomy of harms. BMC Public Health. 2016;16:80.

6. 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.

7. Diskin KM, Hodgins DC. A randomized controlled trial of a single session
motivational intervention for concerned gamblers. Behav Res Ther. 2009;
47(5):382–8.

8. Yakovenko I, Quigley L, Hemmelgarn B, Hodgins D, Ronksley P. The efficacy
of motivational interviewing for disordered gambling: systematic review
and meta-analysis. Addict Behav. 2015;43(11):72–82.

9. Slutske WS, Blaszczynski A, Martin NG. Sex differences in the rates of
recovery, treatment-seeking, and natural recovery in pathological gambling:
results from an Australian community-based twin survey. Twin Res Hum
Genet. 2009;12(5):425–32.

10. Clarke D, Abbott M, DeSouza R, Bellringer M. An overview of help seeking
by problem gamblers and their families including barriers to and relevance
of services. Int J Ment Heal Addict. 2007;5(4):292–306.

11. Bellringer M, Pulford J, Abbott M, DeSouza R, Clarke D. Problem gambling-
barriers to help-seeking behaviours; 2008.

12. Khayyat-Abuaita U, Ostojic D, Wiedemann A, Arfken CL, Ledgerwood DM.
Barriers to and reasons for treatment initiation among gambling help-line
callers. J Nerv Ment Dis. 2015;203(8):641–5.

13. Hing N, Holdsworth L, Tiyce M, Breen H. Stigma and problem gambling: current
knowledge and future research directions. Int Gambl Stud. 2014;14(1):64–81.

14. Rodda SN, Lubman DI, Dowling N, Bough A, Jackson AC. Online counselling
for problem gambling: exploring motivations and recommendations. J Med
Internet Res. 2013;15(5):e99.

15. Carlbring P, Smit F. Randomized trial of internet-delivered self-help with
telephone support for pathological gamblers. J Consult Clin Psychol. 2008;
76(6):1090–4.

16. Casey LM, Oei TPS, Raylu N, Horrigan K, Day J, Ireland M, et al. Internet-
based delivery of cognitive behaviour therapy compared to monitoring,
feedback and support for problem gambling: a randomised controlled trial.
J Gambl Stud. 2017;33(3):993–1010.

17. Goslar M, Leibetseder M, Muench H, Hofmann S, Laireiter A. Efficacy of face-
to-face versus self-guided treatments for disordered gambling: a meta-
analysis. J Behav Addict. 2017;6(2):142–62.

18. Dowling N, Merkouris S, 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. Report prepared for the Victorian
responsible gambling foundation. Melbourne: Deakin University; 2017.

19. Merkouris SS, Rodda SN, Austin D, Lubman DI, Harvey P, Battersby M, et al.
GAMBLINGLESS: FOR LIFE study protocol: a pragmatic randomised trial of
an online cognitive-behavioural programme for disordered gambling. BMJ
Open. 2017;7(2):e014226.

20. Rodda SN, Merkouris S, Lavis T, Smith D, Lubman DI, Austin D, et al. The
therapist experience of internet delivered CBT for problem gambling:
service integration considerations. Internet Interv. 2019;18:100264.

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

Humphrey et al. BMC Public Health          (2020) 20:191 Page 10 of 11



22. Free C, Phillips G, Felix L, Galli L, Patel V, Edwards P. The effectiveness of M-
health technologies for improving health and health services: a systematic
review protocol. BMC Res Notes. 2010;3(1):250.

23. BinDhim NF, McGeechan K, Trevena L. Smartphone smoking cessation
application (SSC app) trial: a multicountry double-blind automated
randomised controlled trial of a smoking cessation decision-aid ‘app’. BMJ
Open. 2018;8(1):e017105.

24. Pfaeffli L, Maddison R, Whittaker R, Stewart R, Kerr A, Jiang Y, et al. A
mHealth cardiac rehabilitation exercise intervention: findings from content
development studies. BMC Cardiovasc Disord. 2012;12:36.

25. Verbiest M, Borrell S, Dalhousie S, Tupa'i-Firestone R, Funaki T, Goodwin D,
et al. A co-designed, culturally-tailored mHealth tool to support healthy
lifestyles in Māori and Pasifika communities in New Zealand: protocol for a
cluster randomized controlled trial. JMIR Res Protoc. 2018;7(8):e10789.

26. McDougall A, Pal K, Graffigna G, Gimbel R, Shi L, Williams JE, et al.
Enhancing mHealth technology in the patient-centered medical home
environment to activate patients with type 2 diabetes: a multisite feasibility
study protocol. JMIR Res Protoc. 2017;6(3):e38.

27. Muessig KE, Nekkanti M, Bauermeister J, Bull S, Hightow-Weidman LB. A
systematic review of recent smartphone, internet and web 2.0 interventions
to address the HIV continuum of care. Curr HIV/AIDS Rep. 2015;12(1):173–90.

28. Volkova E, Li N, Dunford E, Eyles H, Crino M, Michie J, et al. “Smart” RCTs:
development of a smartphone app for fully automated nutrition-labeling
intervention trials. JMIR mHealth uHealth. 2016;4(1):e23.

29. Manji H, Saxena S. The power of digital tools to transform mental
healthcare: world economic forum; 2019. Available from: https://www.
weforum.org/agenda/2019/01/power-digital-tools-transform-mental-health-
care-depression-anxiety/.

30. Warren I, Meads A, Whittaker R, Dobson R, Ameratunga S. Behavior change
for youth drivers: design and development of a smartphone-based app
(BackPocketDriver). JMIR Formativ Res. 2018;2(2):e25.

31. Linardon J, Fuller-Tyszkiewicz M. Attrition and adherence in smartphone-
delivered interventions for mental health problems: a systematic and meta-
analytic review. J Consult Clin Psychol. 2019;18:325–36.

32. Martínez-Pérez B, De La Torre-Díez I, López-Coronado M. Mobile health
applications for the most prevalent conditions by the world health
organization: review and analysis. J Med Internet Res. 2013;15(6):e120.

33. Bullen C, Rossen F, Newcombe D, Whittaker R, Strydom J. Smartphone-
based problem gambling evaluation and technology testing initiative
(‘SPGETTI’) feasibility study: final report. Auckland: Ministry of Health; 2015.

34. Humphrey G, Newcombe D, Whittaker R, Parag V, Bullen C. SPGeTTI: a
smartphone-based problem gambling evaluation and technology testing
initiative final report. Wellington: Ministry of Health; 2019.

35. Serlachius A, Schache K, Kieser A, Arroll B, Petrie K, Dalbeth N. Association
between user engagement of a mobile health app for gout and
improvements in self-care behaviors: randomized controlled trial. JMIR
Mhealth Uhealth. 2019;7(8):e15021.

36. Taki S, Lymer S, Russell CG, Campbell K, Laws R, Ong K-L, et al. Assessing
user engagement of an mHealth intervention: development and
implementation of the growing healthy app engagement index. JMIR
Mhealth Uhealth. 2017;5(6):e89.

37. Netmarketshare. Market share report- mobile/tablet operating system
market share NZ. 2017. Available from: http://www.netmarketshare.com/.

38. Taylor K, Silver L. Smartphone ownership is growing rapidly around the
world, but not always equally; 2019.

39. Statista. New Zealand - mobile phone features used from 2017 to 2019
2019. Available from: https://www.statista.com/statistics/914839/new-
zealand-mobile-phone-features-used/. Accessed 20 Dec 2019.

40. Research New Zealand. New Zealanders’ use of mobile electronic devices.
Wellington: Resesarch NZ; 2014.

41. Gibson A, Miller M, Smith P, Bell A, Crothers C. The internet in New Zealand
2013. Auckland: Institute of Culture, Discourse & Communication, AUT
University; 2013.

42. Chan A-W, Tetzlaff JM, Altman DG, Laupacis A, Gøtzsche PC, Krleža-Jerić K,
et al. SPIRIT 2013 statement: defining standard protocol items for clinical
trials. Ann Intern Med. 2013;158(3):200–7.

43. Musiat P, Hoffmann L, Schmidt U. Personalised computerised feedback in E-
mental health. J Ment Health. 2012;21(4):346–54.

44. DiClemente C, Marinilli A, Singh M, Bellino L. The role of feedback in the
process of health behavior change. Am J Health Behav. 2001;25(3):217–27(11).

45. Prochaska J, DiClemente C, Velicer W, Rossi J. Standardized, individualized,
interactive, and personalized self-help programs for smoking cessation.
Health Psychol. 1993;12(5):399–405.

46. Prochaska J, Velicer W. The transtheoretical model of health behavior
change. Am J Health Promot. 1997;12(1):38–48.

47. Battersby M, Oakes J, Tolchard B, Forbes A, Pols R. Cognitive behavioral
therapy for problem gamblers. In: Zangeneh M, Blaszczynski A, Turner NE,
editors. In the pursuit of winning: problem gambling theory, research and
treatment. Boston: Springer US; 2008. p. 179–97.

48. Rizeanu S. Chapter 9: cognitive-behavioral therapy for gambling addiction.
In: Şenormancı Ö, Şenormancı G, editors. Cognitive behavioral therapy and
clinical applications: IntechOpen; 2018.

49. Larimer ME, Palmer R, Marlatt G. An overview of Marlatt’s cognitive-
behavioral model. Alcohol Res Health. 1999;23(2):151–60.

50. 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.

51. Rodda SN, Lubman DI, Iyer R, Gao CX, Dowling NA. Subtyping based on
readiness and confidence: the identification of help-seeking profiles for
gamblers accessing web-based counselling. Addiction. 2015;110(3):494–501.

52. Boudreaux ED, Sullivan A, Abar B, Bernstein SL, Ginde AA, Camargo CA.
Motivation rulers for smoking cessation: a prospective observational examination
of construct and predictive validity. Addict Sci Clin Pract. 2012;7(1):1.

53. Hesse M. The readiness ruler as a measure of readiness to change poly-drug
use in drug abusers. Harm Reduct J. 2006;3(1):1.

54. Rodda SN, Dowling NA, Lubman DI. Gamblers seeking online help are
active help-seekers: time to support autonomy and competence. Addict
Behav. 2018;87:272–5.

55. Barisic A, Leatherdale ST, Kreiger N. Importance of frequency, intensity, time
and type (FITT) in physical activity assessment for epidemiological research.
Can J Public Health. 2011;102(3):174–5.

56. Ong HSR, Peh C-X, Asharani PV, Guo S. Factor structure of the gambling
symptom assessment scale among treatment-seeking adults in Singapore.
Int Gambl Stud. 2016;16(3):442–54.

57. Manning V, Ng A, Koh PK, Guo S, Gomathinayagam K, Wong KE.
Pathological gamblers in Singapore: treatment response at 3 months.
J Addict Med. 2014;8(6):462–9.

58. Smith D, Harvey P, Battersby M, Pols R, Oakes J, Baigent M. Treatment
outcomes and predictors of drop out for problem gamblers in South
Australia: a cohort study. Aust N Z J Psychiatry. 2010;44(10):911–20.

59. Roberts A, Murphy R, Turner J, Sharman S. Predictors of dropout in
disordered gamblers in UK residential treatment. J Gambl Stud. 2019.
https://doi.org/10.1007/s10899-019-09876-7

60. Jacobson NS, Truax P. Clinical significance: a statistical approach to defining
meaningful change in psychotherapy research. J Consult Clin Psychol. 1991;
59(1):12.

61. McCambridge J, Witton J, Elbourne DR. Systematic review of the Hawthorne
effect: new concepts are needed to study research participation effects.
J Clin Epidemiol. 2014;67(3):267–77.

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

Humphrey et al. BMC Public Health          (2020) 20:191 Page 11 of 11

https://www.weforum.org/agenda/2019/01/power-digital-tools-transform-mental-health-care-depression-anxiety/
https://www.weforum.org/agenda/2019/01/power-digital-tools-transform-mental-health-care-depression-anxiety/
https://www.weforum.org/agenda/2019/01/power-digital-tools-transform-mental-health-care-depression-anxiety/
http://www.netmarketshare.com/
https://www.statista.com/statistics/914839/new-zealand-mobile-phone-features-used/
https://www.statista.com/statistics/914839/new-zealand-mobile-phone-features-used/
https://doi.org/10.1007/s10899-019-09876-7

	Abstract
	Background
	Methods
	Discussion
	Ethics approval
	Trial registration

	Background
	Treatment approaches to problem gambling
	Mobile health (mHealth): a new opportunity for problem gambling

	Rationale for research
	Objective
	Methods
	Design
	Participants
	Data safety monitoring and auditing
	Setting
	Study procedures
	Randomization
	Blinding
	Study intervention
	Manaaki app
	Waitlist control app

	Measures
	Primary outcome
	Secondary outcomes
	Descriptive measures

	Sample size calculation
	Data analyses

	Reporting of results
	Limitations
	Discussion
	Acknowledgements
	Authors’ contributions
	Funding
	Availability of data and materials
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Author details
	References
	Publisher’s Note

