1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuey Joyiny

WEALTY 4
of %,

A
u
Yeyvaaa

/ HHS Public Access

Author manuscript
Curr Addict Rep. Author manuscript; available in PMC 2024 June 01.

Published in final edited form as:
Curr Addict Rep. 2023 June ; 10(2): 178-186. doi:10.1007/s40429-023-00479-2.

Smartphone Apps for Problem Gambling: A Review of Content
and Quality

Li Yan McCurdy, PhD2b# Jennifer M Loya, PhDP#, Victoria R Hart-Derrick, BAY", Griffin C
Young, MS&", Brian D Kiluk, PhDP, Marc N Potenza, MD, PhDP.d.fg.h*

aDivision of Prevention and Community Research, Yale University School of Medicine, New
Haven, CT 06511, USA

bDepartment of Psychiatry, Yale University School of Medicine, New Haven, CT, 06510, USA
dChild Study Center, Yale University School of Medicine, New Haven, CT 06520, USA

eDepartment of Computer Science, Stanford University School of Engineering, Stanford, CA
94305

Department of Neuroscience, Yale University School of Medicine, New Haven, CT 06510, USA
9The Connecticut Council on Problem Gambling, Wethersfield, CT 06109, USA

hThe Connecticut Mental Health Center, New Haven, CT 06519, USA

Abstract

Purpose of review: Problem gambling can have profound consequences for affected
individuals, yet only a small proportion of people with problem gambling seek treatment. Mobile
phone applications (apps) may provide an effective and scalable therapeutic option. The purpose
of this study was to evaluate publicly available mobile apps aimed at improving problematic
gambling behavior.
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Recent findings: To date, there are no published studies that have evaluated the quality of
publicly available smartphone apps for problem gambling in the US. There is thus a significant
gap in knowledge of existing apps for addressing problem gambling.

Summary: This study included a review of 14 problem-gambling-specific apps. Apps that
incorporated cognitive-behavioral therapy concepts and in-app communities were associated with
better aesthetics and information quality scores. Additionally, in-app communities were associated
with better engagement scores. Our results highlight the importance of evidence-based and
engaging features in apps designed to help people with problem gambling.

Keywords

Gambling disorder; addictive behaviors; mHealth; smartphone apps; Mobile App Rating Scale;
cognitive-behavioral therapy

Introduction

Problem gambling refers to engagement in betting behaviors that generate significant
levels of distress or harm, with more severe problem gambling often meeting criteria

for gambling disorder (GD), a formally recognized psychiatric disorder [1, 2]. Current
estimates of the prevalence of lifetime GD are at approximately 0.5% of adults in the

US [1]. Problem gambling may also include less severe levels of harmful/distressing
gambling, which may include hazardous gambling, a new entity in the 11™ revision of

the International Classification of Diseases (ICD-11), which is defined as a pattern of
gambling that appreciably increases the risk of physical or mental health consequences

to the individual or others [3]. Problem gambling can have profound financial, legal, and
interpersonal consequences for affected individuals and their families. It is also associated
with psychiatric and physical comorbidities such as substance use disorders (SUDs), mood
disorders, suicidal ideation and attempts [4, 5], as well as cardiovascular disease and other
medical concerns [6]. Although some characteristics are unique to problem gambling, it
shares many similarities to SUDs, such as repeated unsuccessful attempts to cut back or
stop, symptoms of tolerance and withdrawal, and impairments in major areas of life [7, 8].

Current psychological treatment options are similar to those for SUDs, which include non-
clinical support groups such as 12-step meetings (i.e., Gamblers Anonymous) and SMART
Recovery [9], and behavioral treatments such as cognitive-behavioral therapy (CBT) that are
typically delivered by trained clinicians [10, 11]. CBT is the most commonly used treatment
for individuals with GD and has been found to reduce gambling-related symptoms and
behaviors such as number of days spent gambling and amount of money lost [10, 12-14].
Unfortunately, only a small proportion (3—10%) of people with GD seek treatment [15, 16].
Multiple barriers may impact treatment engagement, such as personal factors (e.g., denial,
shame, stigma) and various other constraints (e.g., finances, time, distance, and limited
professionals with expertise in treating GD) [17, 18]. For those who do seek treatment,
retention is also an issue as indicated by high drop-out rates [19]. Moreover, efficacy of
CBT in clinical practice is impacted by inter-therapist variability and limited adherence to
treatment fidelity [20], which require substantial time and training resources to address [21].
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Mobile health (mHealth) interventions such as mobile phone applications (apps) may
provide effective, low-cost, and scalable therapeutic options that circumvent several of
these barriers. They may also have the advantage of intervening in natural contexts and

can be personalized based on individuals’ feedback. Given these advantages, there has been
a proliferation of app development in several mental health contexts such as depression

and anxiety, as well as SUDs and eating disorders. However, evaluations of efficacy are
relatively scarce [22, 23], and existing data of the effect sizes suggest modest impacts [24,
25]. Most apps to date are not evidence-based or theoretically grounded, and lack expert
involvement in their development [23, 26, 27]. The lack of empirically supported evidence
can lead to apps providing incorrect and even damaging information and feedback [28],
(e.g., using stigmatizing language in SUD treatment), which can have harmful effects [29].
For example, smoking-cessation apps were found to rarely adhere to medical treatment
guidelines [30]. Limited engagement on apps may also impair efficacy. Minimally guided,
and unguided apps in particular, have notably high and rapid rates of disengagement [31,
32]. Overall, research is necessary to identify what app features are associated with positive
app use experiences and high app usage.

While several problem-gambling apps have been developed by research labs [33—-37], most
are not publicly available across jurisdictions, including in the US. On the other hand,
several apps that aim to help people with problem gambling are freely available on app
stores, and some of these apps have been downloaded over 10,000 times. Despite their
popularity, little is known about the quality of these apps. Two studies examining problem-
gambling apps have been conducted [38, 39], but they were focused on apps available

in Australia, and only a subset of these apps is available outside Australia. Furthermore,
though those studies characterized the apps’ functions and features, the quality of the apps
using standardized rating scales was not evaluated. As a first step towards understanding

if and how these commercially available apps may be useful to individuals with problem
gambling, the goal of this study was to review existing publicly available mobile apps
aimed at decreasing problematic gambling behavior. In reviewing the apps, we also aimed
to review and evaluate their quality. In this initial foray, we elected to have our research
team (none of whom have lived experience of problem gambling) evaluate the objective
measures of app quality. While this has the potential benefit of limiting possible burdens on
vulnerable populations (i.e., individuals with lived experience of problem gambling), it also
has limitations, and directly involving such individuals is warranted in subsequent studies.

Methods
App Selection

This review focused on commercially-available mobile apps without costs to download

that aimed to help people with gambling problems, which were found in the app stores

for Android (Google Play: https://play.google.com/store/) and iPhone (iOS App Store:
https://www.apple.com/app-store/) devices in August 2022. The app selection flow diagram
is available in Supplementary Figure S1. App stores were systematically searched using

the following keywords: “gambling addiction,” “gambling disorder,” “gambling help,”
“gambling problem,” “gambling treatment,” “pathological gambling,” “problem gambling,”

LT3
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“quit gambling,” and “stop gambling.” Despite using key words with an emphasis on
receiving help for gambling problems, a disproportionate number of hits were apps that
promote gambling (i.e., gambling apps); these apps were excluded. This search provided an
initial list of 49 apps. We then filtered the apps based on exclusion criteria: we excluded

11 apps because their primary functionality was app/website-blocking (i.e., apps designed to
block a user from accessing apps or websites where one can gamble), three apps because
there was no free trial available, and one app because it did not work on either rater’s phone.
Thus, a total of 34 apps were included in this study; since nine of these apps were available
on both Android and iPhone, there was a total of 25 unique apps.

Rating Scales

Rating plan

The Mobile Application Rating Scale (MARS) [40] was used to evaluate the apps. It is
composed of six sections: A) Engagement (e.g., “Is the app fun/entertaining to use?”); B)
Functionality (e.g., “How accurately/fast do the app features (functions) and components
(buttons/menus) work?”); C) Aesthetics (e.g., “How good does the app look?”); D)
Information (e.g., “Is app content correct, well-written, and relevant to the goal/topic of
the app?”, “Does the app come from a legitimate source?”); E) Subjective quality, which
assessed subjective opinions of the app (e.g., “Would you recommend this app to people
who might benefit from it?”); and F) App-specific, which assessed the perceived impact

of the app (e.g., “This app is likely to increase awareness of the importance of addressing
[insert target health behavior].”). Each question in each subscale is rated on a scale of 1-5,
where 5 is the best score. Mean quality score was calculated as an average of objective
subscales A through D; subjective subscales E and F were examined separately. In addition
to the subscales, the MARS provides a list of features related to app functionality (e.g.,
assessment, monitoring/tracking, in-app community) and of features related to strategies
and theoretical frameworks (e.g., cognitive-behavioral therapy, mindfulness, gratitude). We
coded in binary the absence or presence of each feature.

User star ratings for each app were included as an additional indicator of the app’s
“likeability” among end-users, which were based on data collected from each phone
platform’s respective stores in January 2023. We excluded user ratings that had fewer than
10 total ratings to minimize bias.

Two pairs of raters independently rated either Android or iPhone apps using compatible
phones (GCY: Google Pixel 2, IML: Galaxy S8 Active; LYM: iPhone 7, VHD: iPhone 11).
Each week, two apps were downloaded by each pair of raters and used for one week. If a
difference in subscale score between two raters was greater than two points (out of five), a
discussion was held involving all four raters until a consensus was achieved. The final score
for each app was calculated as the average score of the two raters. Intra-class correlations
(ICCs) between each pair of raters were between “moderate” and “good” (Android ICC
mean = 0.74; iPhone ICC mean = 0.71). Since the MARS contains subjective elements, it is
reasonable that inter-rater correlations are not exceedingly high.
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Since the focus was on apps aiming to help people with problem gambling specifically, we
first rated the 19 problem-gambling-specific apps that were on Android and/or iPhone; five
of these apps were on both Android and iPhone, resulting in 14 unique problem-gambling-
specific apps (listed in Supplementary Table S1). We also rated 15 (11 unique) general-
addiction apps to compare quality ratings with the problem-gambling apps (Supplementary
Table S3). MARS quality scores of unique problem-gambling-specific apps were classified
into tertiles, which provided a cut-off point for an app to be considered a “best-rated” app,
as has been defined in other studies [41, 42]. This cut-off value was then applied to unique
general-addiction apps.

Data Analysis

Results

Rating results reported in tables are of unique apps. In other words, in cases where an app
existed on both Android and iPhone, these ratings were averaged together to create one
value.

To identify whether individual app features were associated with significant differences

in ratings scores, multivariate general linear models were used. A multivariate analysis of
covariance (MANCOVA) was conducted with each feature as a fixed factor (e.g., tracking,
community, psychoeducation, skills training, assessment, motivational quotes) and four
dependent variables (MARS subscales A, B, C, and D). Phone platform (i.e., Android or
iPhone) was included as a covariate to control for differences attributable to phone platform;
duplicates were included for apps that existed on both Android and iPhone, meaning that
there was one rating score for the Android version of the app and a second rating score

for the iPhone version. Simple #tests were performed to identify differences in MARS
scores between Android and iPhone, and between problem-gambling-specific and general-
addiction apps.

Pearson’s correlations (i.e., /) were calculated to determine relationships between variables.
All analyses were conducted in SPSS v23, and graphs were plotted in Prism 9.

Summary of app features

A summary of the features found in the 14 unique problem-gambling-specific phone apps
is presented in Table 1. The most common features were tracking features that monitor
individuals’ self-reported recovery progress (e.g., days gamble-free, money spent/saved,
mood), psychoeducation about problem gambling, and assessment of problem-gambling
severity, all of which were found in 64% of apps. Other features included providing
feedback (e.g., regarding the severity of one’s gambling; 36%), community (e.g., discussion
forums for people to share their recovery stories and comment on others’ posts; 29%),

an “SOS” or emergency function which included useful resources for those in crisis (e.g.,
helplines, websites; 29%), and distractions such as games or visuals to help manage urges
to gamble (14%). One rare feature (“Other”) was subliminal messaging (Quit Gambling).
In terms of skills and theoretical frameworks, mindfulness and cognitive-behavioral (CBT)
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approaches were the most prevalent (36%), and twelve-step approaches were uncommon
(7%).

Summary of app rating scores

Association

A summary of MARS scores for each unique problem-gambling-specific app is presented in
Supplementary Table S2. The average quality MARS score across all apps was 3.25, with a
range from 1.98 (Quit Gambling) to 4.05 (QuitGamble) on a scale of 1 to 5. By definition,
approximately a third of these apps (36%) were considered “best-rated” i.e., were in the

top tertile; the minimum quality score cut-off was 3.73. On average, Functionality had the
highest ratings with an average of 4.28, followed by Aesthetics (3.35), Information (2.95),
and Engagement (2.44).

between problem-gambling-specific app features and rating scores

There were no significant correlations between number of features of each app (Table 1)
and any of the MARS subscales (Table 2). All MARS subscales with the exception of
Functionality were strongly correlated with each other, indicating the strong relationship
between objective and subjective MARS metrics.

We next identified whether individual app features were associated with significant
differences in ratings scores. Since average MARS quality scores for iPhone (/7= 10) apps
were significantly higher than Android (n=9) apps (¢;7= —2.69, p=0.02), we included
phone platform as a covariate in these analyses. Apps with CBT and community features
had higher MARS quality scores as compared to apps that did not have these features (CBT:
Fi 16 = 11.4, p=0.004; community: £ 16 = 7.34, p= 0.02). Specifically, apps with CBT
and community features were associated with higher Aesthetics (CBT: £ 15 = 9.16, p=
0.008; community: £ 15 = 4.84, p=0.04) and Information (CBT: A 16 = 4.96, p=0.04;
community: £ 16 = 5.85, p=0.03) ratings (Figure 1). Additionally, the community feature
was associated with higher Engagement ratings (/1 16=11.5, p = 0.004).

Comparison of problem-gambling-specific apps with general-addiction apps

To determine how problem-gambling-specific apps compare with apps that help people

with addictions more generally, we also rated 11 unique general-addiction apps listed

in Supplementary Table S3. In general, the most common features among these general-
addiction apps were tracking (91%), motivational quotes (55%), and community (45%;
Supplementary Table S4). Among strategies and theoretical frameworks, mindfulness
approaches were most common (36%), followed by gratitude (27%) and relaxation exercises
(27%). Cognitive-behavioral approaches were uncommon (9%). One rare feature (“Other™)
was the ability to superimpose one’s face onto images depicting negative consequences of
addictions (Addiction Avert Plus).

There were no significant differences between problem-gambling-specific and general-
addiction apps in rating scores for all MARS subsets except for the Engagement subscale
(63 = 2.64, p=0.015), where problem-gambling-specific apps were less engaging than
general-addiction apps (Supplementary Table S5). Based on the cut-off for “best-rated” apps
(quality score =3.73), 27% (3/11) of general-addiction apps were considered “best-rated” (/

Curr Addict Rep. Author manuscript; available in PMC 2024 June 01.
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Am Sober, nomo — Sobriety Clock, and Turn: Addiction Recovery), which was comparable
to the number of problem-gambling-specific apps (36%; 5/14).

Correlations with user ratings

Finally, we examined whether user ratings on app stores were associated with number of
features or with our rating scores. Due to the limited number of ratings, we combined
problem-gambling-specific and general-addiction apps. This provided a total of nine
Android apps with user star ratings and nine iPhone apps. User ratings were not significantly
correlated with number of features for Android (7 = 0.22, p=0.57), iPhone (7, =0.28, p

= 0.46) or combined Android and iPhone apps (11 = 0.33, p= 0.19). There were also no
significant correlations between user ratings and any MARS mean or subscale score.

Discussion

This is the first study to evaluate the objective and subjective characteristics of available
apps that have been designed to help people with problem gambling (i.e., identified

in app stores using keywords such as “gambling addiction”). Two broad categories of

apps were rated: apps that have imagery and content tailored specifically to help people
address problem gambling, and apps to help people with addictions more generally.

Among problem-gambling-specific apps, Functionality was most highly rated, followed by
Aesthetics, Information and Engagement. Overall, there was wide variability in the quality
ratings of these commercially available apps, but there were a few select apps that were
highly-rated (e.g., QuitGamble and RecoverMe). CBT was associated with positive ratings
on Aesthetics and Information quality subscales. In-app communities were associated with
positive ratings on those same metrics, with the addition of Engagement. Problem-gambling-
specific apps had rating scores that were comparable to general-addiction apps on all metrics
except Engagement, where problem-gambling-specific apps had lower ratings.

Cognitive behavioral therapy for problem gambling

Although CBT is the most common treatment approach for problem gambling, only a
minority of problem-gambling-specific apps reviewed here featured content consistent

with CBT (29%). In this study, the presence of CBT in problem-gambling-specific apps
was associated with higher Information scores. This may be because apps that featured
CBT were considered to be created by “legitimate” sources (as defined in the MARS)

such as governmental agencies, universities, or non-governmental organizations (NGOSs).
According to their respective websites, Gambling Therapy was created by an NGO (The
Gordon Moody Association, a UK-based non-profit organization that provides treatment

to individuals affected by gambling addiction), RecoverMe was created by UK-based
doctors through “discussions with gambling addicts, psychologists, and psychiatrists,” and
Gambless was created by “expert psychologists.” This suggests that incorporating evidence-
based approaches can improve aspects of app quality and working alliance. However, one
limitation is that the CBT content on these apps was not presented in a particularly engaging
way, often through text or audio recordings. Future app developers might consider strategies
to enhance engagement when providing CBT content, such as having interactive features
and by creating high-quality video-based content.

Curr Addict Rep. Author manuscript; available in PMC 2024 June 01.
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Improving app engagement and working alliance

Maintaining engagement with apps is arguably one of the biggest issues app developers
face. This is a particularly salient issue for mHealth apps, as even highly popular apps (in
terms of number of downloads) have relatively few active users [43]. A number of reasons
have been proposed for low engagement with mental health apps, including that many apps
are found to be too difficult or unenjoyable to use [43]. Consistent with this notion, in

this study, Engagement (e.g., “Is the app fun/entertaining to use?”) was the lowest rated
component of the MARS for the apps reviewed in this study. We also found that problem-
gambling-specific apps had significantly lower Engagement scores than general-addiction
apps (2.44 versus 3.23 out of 5, respectively). Interestingly, the total number of features was
not significantly correlated with Engagement scores, suggesting that presence of specific
features may be more important than the absolute number of them. In particular, we found
that problem-gambling-specific apps with community features (e.qg., discussion forums and
other ways of interacting with other app users) were associated with higher Engagement
scores. These communities can be a powerful source of motivation to engage with the

app, both by giving and receiving social support from peers in similar situations. Social
connections are particularly important in addiction recovery [44, 45], including from GD.
Studies have found that lack of social support is a risk factor for developing GD, and that
social support can enhance therapeutic benefits. For example, having fewer close social
relationships predicted treatment discontinuation of an online CBT program for problem
gambling [46]. Thus, providing social interaction via in-app communities may be a potent
way to improve engagement, app usage, and treatment outcomes.

Of note, because the community variable was coded as binary, we did not quantify the
quality of these communities: some had active discussion forums with multiple people
posting per day, while others seem to have stagnated over time. Some communities provided
filters, so one could see posts from people who have similar amounts of abstinent time as
the user, which seemed to foster solidarity. A potentially useful feature would be to be able
to filter based on content (e.g., only uplifting posts about reaching recovery milestones),

to avoid feeling triggered by other posts (e.g., posts that express suicidal ideation). Future
studies should further identify whether specific content of these communities may be a
predictor of users” mood (from mood-tracking features) and app engagement.

Existence of gambling-promotion apps

We would like to note, as others have [38], that multiple, highly colorful and salient

apps that promote gambling appeared during the app search phase, despite using

keywords explicitly associated with problem gambling (e.g., “pathological,” “addiction,”
and “treatment”). This is an important and unfortunate consideration when recommending
people with problem gambling to find treatment-supporting apps on the app store. Seeing
apps that promote gambling may be triggering and promote gambling instead of seeking
help. This further emphasizes the importance of creating mHealth apps that are eye-catching
and engaging to compete with gambling-promotion apps, and to increase engagement with
help-promoting apps.
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1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

McCurdy et al. Page 9

Limitations

One limitation is that we excluded ‘blocking’ apps from this study. There is value to such
apps, as physical and virtual self-exclusion have been found to be helpful for those with GD
[47]. However, the rating assessments used in this study were more relevant to the subjective
experience of using apps, whereas blocking apps often run in the background and do not
involve much user interaction or engagement. This study was also limited by a review of
freely available apps only. We identified three apps that were excluded from this review due
to requiring purchase to download. Also, there were eight free apps included in this review
for which we did not pay to upgrade to access premium content. We chose to only rate apps
that were freely available as most individuals who access health apps are unlikely to pay for
them, consistent with other studies that identified app cost as a significant barrier to use [48].
Nonetheless, future studies should explore these paid features and apps, as they may provide
high quality content, albeit being limited in their accessibility.

Another important limitation is that none of the raters of these apps have lived experience
with gambling problems. While we intentionally used the apps as though we were
individuals who had problems with gambling (e.qg., reporting low affect and gambling
behavior in apps with tracking features, liking and posting messages within community

chat rooms), it should be acknowledged that our ratings may not be similar to those from
individuals seeking help with gambling problems. This may in part explain why we did not
find correlations between any of our metrics and user ratings. Nonetheless, the majority of
MARS measures (Engagement, Functionality, Aesthetics, Information, and the mean quality
score) are relatively objective, and our ratings can still be used as an evaluation of the quality
of each of these components. Future studies should involve individuals with lived experience
with gambling problems to rate these apps, to gain a more relevant perspective into the
usability and quality of these apps.

Conclusions

mHealth technology is changing many aspects of how healthcare is provided, but more can
be done to increase engagement to maximize public health benefits. mHealth treatment of
problem gambling is still relatively nascent compared to other mental health conditions,
including SUDs. Understanding the mechanisms that maximize engagement, retention and
efficacy of these apps is important. Although problem-gambling-specific apps incorporate
a diversity of features to promote behavioral change, only a minority incorporate CBT
despite the evidence in support of its efficacy in traditionally delivered interventions. This
review may inform development and evaluation of new effective apps to support problem-
gambling treatment. Our recommendation for researchers and developers of mobile apps
that target GD and/or problem gambling is to create apps using high-quality content based
on evidence-based interventions, and to include features that are enjoyable and engaging.
Further research on apps for problem gambling should involve individuals with lived
experiences of problem gambling, to get a better understanding of app engagement and
subjective experience among people for whom these apps are most relevant.
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Associations between CBT and community features, and MARS subscales

Rating scores on MARS subscales Engagement (A), Functionality (B), Aesthetics (C), and
Information (D), categorized based on absence or presence of a) CBT and b) community
features. Error bars indicate standard error of the mean. * p< 0.05, ** p<0.01
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Table 2:

Correlations between number of features and MARS rating scores

1 2 3 4 5 6 7 8
1. Number of features -
2. Engagement (A) 0.46 --
3. Functionality (B) 0.18 0.48 -
4. Aesthetics (C) 027 78 o057 -
5. Information (D) 023 gg2* 052 066F -

6. Quality score (A-D)  0.34 gg7** 073" 090" 085 -
7. Subjective quality (E) 042 gg** 041 083 077%° o088 -

8. Impact (F) 051 og2™ 048  070™ 087" 087" o088 -

*
p<0.05

Ak
p<0.01
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