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Abstract

Background: Mental health isintegral to our salubrity, but mental disorders are very debilitating and common. Therefore, it is
critical to provide accessible, timely, and inexpensive mental care. This can be done through mobile health (mHealth), namely,
mobile medical apps, which are gaining popularity among clinicians and patients. mHealth is a fast-paced field, and there is
significant variation in the number of installs among psychiatry apps. However, the factors that influence psychiatry app installs
have yet to be studied.

Objective: Thisstudy aimed to identify predictors of the number of app installsin psychiatry.

Methods: A literature review identified which factors influence app installs. Psychiatry apps available in the Google Play Store
were reviewed, and publicly available data were collected. A multivariate ordinal logistic regression analysis was performed to
evaluate the effect of said factors on the number of installs.

Results: Our search identified 128 psychiatry apps: 2.3% (3/128) had never been installed, approximately half (53.1%, 68/128)
had lessthan 500 installs, and only 0.8% (1/128) had over 10,000,000 installs. A multivariate logistic regression analysisidentified
that apps with alower price (P<.001), a higher rating (P<.001), optional in-app purchases (P<.001), and age restriction (P=.04)
had a higher number of installs. The involvement of a psychiatrist or other health care professional (HCP) had no statistically
significant influence on the number of installs. Only data from the Google Play Store and the devel opers’ websiteswere available
for analysis, and the depth of involvement of HCPs was impossible to document.

Conclusions: Psychiatry apps with alower price, optional in-app purchases, age restriction, and a higher rating are expected to
have a higher number of installs. Unlike other medical fields, in this study, the explicit participation of psychiatrists in app
development was not a significant predictor of the number of installs. Research is needed to identify other factors that may
influence the number of installs, as that can help mHealth app devel opment.

(JMIR Ment Health 2019;6(11):€15064) doi: 10.2196/15064
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: “Hedlth is a state of complete physical, mental and social
Introduction well-being and not merely the absence of disease or infirmity”
Background [1]. Mental disorders are very common, and studies have

o . ) estimated that the cumulative global impact of mental disorders
Mental health is integral to our salubrity, &s reflected in the  jn, terms of lost economic output amounted to US $16.3 billion

definition of health by the World Health Organization (WHO):  petyyeen 2011 and 2030 [2]. Therefore, it is critical to provide
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accessible, timely, and inexpensive mental care [2], and this
can be done with the help of information technology, such as
mobile health (mHealth), “the delivery of healthcare services
viamobile communication devices’ [3].

An increasingly popular expression of mHealth is through
smartphone apps. the global mHealth apps market, which is
dominated by Apple App Store and Google Play Store, was
valued at approximately US $8.0 billionin 2018 and is expected
to have a compound annual growth rate of around 38.3%
between 2019 and 2025, generating US $111.1 billion by 2025
[4]. To use an app from these stores, you haveto install it, which
requires downloading it and then running it on your device.
However, thereisno publicly availableinformationinthe Apple
iOS App Store about the number of downloads of each app.
Therefore, we focused our study on the apps available on the
Google Play Store. Although the exact number of installsis not
publicly available, each app in the Google Play Store is
classified with a level of installs (described in detail in the
Methods section), ranging from level O (ie, no installs) to level
19 (ie, between 1,000,000,000 and 5,000,000,000 installs).

Studiesin economics (for generic, not health care—rel ated apps)
have identified several factorsthat positively affect the number
of app installs, including lower price, higher number of user
reviews and rating, and availability in both platforms (ie, Apple
App Store and Google Play Store) [5,6]. A previous study in
mHealth observed that cheaper apps with in-app purchases and
higher user ratings and number of written reviews are more

Figure 1. Study outline and research procedure. mHealth: mobile health.
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likely to have more downloads [7]. Furthermore, in a study of
mHealth in urology, the participation of health care professionals
(HCPs) in app development enhanced the apps’ probability of
having a greater number of installs[7]. Other factors that have
been associated with the number of app downloads are app size,
thetextual and visual description (ie, screenshots) of theappin
the online store, updates, and age-restricted content [8-12].

Objectives

Successful mHealth clinical implementations have been
demonstrated in several mental conditions, such as anxiety,
bipolar disease, depression, posttraumatic stress disorder, and
schizophrenia [13-17]. However, although mental health apps
can be used for self-monitoring, counseling, clinical practice
support, and telemedicine, there are varying levels of adoption
by users, as demonstrated by the discrepancy in the number of
app installs in published articles [18-21]. However, to our
knowledge, the factors that influence the number of installs of
psychiatry apps have not been analyzed. Therefore, we aimed
to identify predictors of the number of installs in psychiatry

apps.
Methods

Study Outline and Research Procedure

A flow diagram with the process used in this study is represented
in Figure 1.

1. Literature review: predictors of the number of installs in all apps (ie, not just mHealth apps)

2. Search for apps on the Google Play Store by search term (ie, “Psychiatry”)

3. Include and exclude apps according to research criteria (eg, do not include advertising apps)

4. Create a database

5. Collect predefined data from apps’ description (eg, using a form)

Search Strategy

A literature search using the search terms “Psychiatry,”
“smartphone,” “tablet,” “Android,” “application,” “app,’
“mHedth,” “instals” “level,” “downloads’” “success,

“predictors,” “factors,” “determinants” and “demand” was

https://mental.jmir.org/2019/11/e15064
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6. Run statistical analyses and interpret results

7. Discuss findings, limitations, and future research

conducted using the PubMed, Google Scholar, Scopus, and
Web of Science databases to find al the literature related to
mHealth and psychiatry apps downloads up to May 1, 2019.
Subsequently, the bibliography of the included articles was
reviewed with the aim of locating relevant studies.
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Simultaneously, a review of available psychiatry apps in the
Google Play Store was conducted: all apps retrieved with the
search term “Psychiatry” in their metadata (ie, the title,
description, keywords, or version history) were examined. As
some predictors (eg, app rating) or the dependent variable (ie,
number of installs) might change, we decided to capture all the
available Google Play Store datain asingle day (April 9, 2019)
as a snapshot. Only psychiatry-specific apps were included in
this study; consequently, generic apps (ie, with content directed
at several specidlties, eg, a physiology book), ludic games (ie,
nontherapeutical), and advertising apps (ie, related to a
pharmaceutical product or a private office) were excluded.

Although the exact number of downloads is not explicit on
Google Play Store, each individual app has a level of installs.
Google Play Store publishes the amount of downloads an app
has in incremental brackets: O (ie, no installs), 1to 5, 5 to 10,
10to0 50, 50to 100, 100 to 500, 500 to 1000, 1000 to 5000, 5000
to 10,000, 10,000 to 50,000, 50,000 to 100,000, 100,000 to
500,000, 500,000 to 1,000,000, 1,000,000 to 5,000,000,
5,000,000 to 10,000,000, 10,000,000 to 50,000,000, 50,000,000
to 100,000,000, 100,000,000 to 500,000,000, 500,000,000 to
1,000,000,000, and 1,000,000,000 to 5,000,000,000 installs. As
there is no public information regarding the number of app
installs for each individual app in the Apple App Store, this
study only included apps available on Google Play Store.

Predictor Variablesfor the Number of I nstalls

On the basis of previous economic studies of app demand that
determined which factorsinfluence generic (ie, not health care
specific) app ingtals, 2 reviewers (MP and NA) recorded all
avalable information for each app according to 14
predetermined variables: (1) number of installs, the dependent

https://mental.jmir.org/2019/11/€15064
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variable; (2) number of written user reviews; (3) price in US
dollars; (4) average user rating (number of stars from 1 to 5);
(5) app size (in megabytes); (6) number of screenshots (ie, an
actual app image that showcasesits features and functionality);
(7) length of app description (number of characters in the app
description not including spaces); (8) app availability in the
Apple App Store (ie, whether the app is also available for iOS
smartphones or tablets); (9) new versions available (ie, whether
the app has been updated since launch); (10) absence of age
restriction (ie, defined by the developer as having content
appropriate for all ages); (11) availability of in-app purchases
(ie, the opportunity to buy extra content); (12) participation of
a psychiatrist (ie, psychiatrist or psychiatry association); (13)
participation of another HCP (ie, other medical doctors,
pharmacists, or nurses); (14) no HCP (ie, no explicit mention
of an HCP). The identification of HCP participation was based
on an examination of the app description or itswebsite and was
only considered to be present when explicitly mentioned. These
variablesarelistedin Table 1. Thelist of predictorsis presented
as a form in Multimedia Appendix 1. Apps were not
downloaded.

The 2 reviewers gathered data about the level of installs based
on the classification system used by Google in the Play Store
(Table 1). At the time of review (April 9, 2019), no psychiatry
app had been installed over 50,000,000 times.

Statistical Analyses

Analyses were performed using SPSS v20 (IBM Statistics).
P<.05 was considered statistically significant in al analyses.
Descriptive analyseswere conducted, and amultivariate ordinal
logistic regression analysiswas performed to identify the factors
predicting the number of installs for each app.
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Table 1. Thevariablesincluded in the model and their annotations.

Pinheiro et d

Variables Description

Level of installs®
Level O no installs
Level 1 1-5installs
Level 2 6-10installs
Level 3 11-50 ingtalls
Level 4 51-100 installs
Level 5 101-500 installs
Level 6 501-1000 installs
Level 7 1001-5000 installs
Level 8 5001-10,000 installs
Level 9 10,001-50,000 installs
Level 10 50,001-100,000 installs
Level 11 100,001-500,000 installs
Level 12 500,001-1,000,000 installs
Level 13 1,000,001-5,000,000 installs
Level 14 5,000,001-10,000,000 installs
Level 15 10,000,001-50,000,000 installs

Number of reviews
Actual price
Average user rating
Appsize
No age restriction”

0

1
Number of screenshots

Length of description

Availability in the Apple App Store®

In-app purchases
0
1
Psychiatrist participation
0
1

Number of reviewsin the Google Play Store
Actual price of the app in US dollars
User evaluation on ascale from 1 to 5 stars

App file size in megabytes

Agerestriction

No age restriction (ie, appropriate for all ages)

Number of screenshots in the Google Play Store

Number of characters (without spaces) in the textual app description in the Google Play Store

Not available
Available

One version

New version exists

No in-app purchase

In-app purchase available

Other
Psychiatrist- or psychiatry association

Hcp? participation other than psychiatrist

0
1

Other
Other HCPs, pharmacists, and nurses
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Variables Description
No HCP participation
0 Other
1 No HCP mentioned

#The exact number of installsis not available from the Google Play Store. We categorized it according to the system used by Google in the Play Store.

ba pps without age-restricted content.
CAvailable on the Apple App Store.
9HCP: health care professional.

Results

Descriptive Statistics

The PubMed search identified 1 study on the predictors of
downloads in mHealth smartphone apps, but it did not reveal
any studies on the predictors of the number of installs for
psychiatry apps, suggesting that thisisthefirst study of itskind.
However, studiesin economics were found on Google Scholar,
which determined the predictors of downloads for generic apps
and were tested in this study.

We performed a search on the Google Play Store on the April
9, 2019. A total of 250 Android apps contained the term
“Psychiatry” in their metadata. Among them, 122 apps were

Table 2. Summary of descriptive statistics for continuous variables.

excluded: 119 were generic apps (ie, not designed specifically
for psychiatry, eg, “Medicine: diagnosis, clinical cases, Tumor
Node Metastasis, | nternational Classification of Diseases’) and
3 were just for making appointments or advertisement (eg,
“Shantvan Clinic”).

Of the 128 included apps (Multimedia Appendix 2), 72.7%
(93/128) were free. Of the paid apps, the prices ranged from
US $2.99 (several apps) to US $209.99 (“Principlesand Practice
of Geriatric Psychiatry 3"), with amedian price of US $26.39.
The average app rating was|less than 3 stars (average 2.76), and
83.6% (107/128) apps had no written review at the time of the
study. On average, each app had 8.87 screenshots, and thelength
of the description varied from 75 to 3456 characters (without
spaces, Table 2).

Variables Mean (SD) Range Median
Number of reviews 2739.05 (27,958.02) 0-314,639.00 0
Actual pricein USdollars

All apps 11.04 (29.22) 0-209.99 0

Paid apps 40.39 (44.37) 2.99-209.99 26.39
Average user rating 2.76 (2.07) 0-5 3.85
App size 11.96 (18.03) 0.29-141 6.55
Number of screenshots 8.87 (5.73) 2-24 8
Length of description 1253.23 (822.42) 75-3456 1301.50

Figure 2 shows the number of appsin each level of installs and
HCP participation (ie, psychiatrists or psychiatry association,
other HCP, or no HCP at all). There was a wide variation in
HCP participationin each level of downloads, ranging from 0%
(0/3) in apps without any download to 100% (6/6) in all apps

https://mental.jmir.org/2019/11/€15064
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with more than 500,000 installs, which included levels 12 (ie,
between 500,001 and 1,000,000 installs), 13 (ie, between
1,000,001 and 5,000,000), and 15 (ie, between 10,000,001 and
50,000,000 installs).
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Figure2. Number of apps per level of installs and health care professional participation.
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Although 0.8% (1/128) of the apps had between 10,000,000
and 50,000,000 installs, approximately half 53.1% (68/128) had
less than 500 and 2.3% (3/128) had never been installed (Table

3).
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Lessthan half of the apps 43.8% (56/128) were developed with
psychiatrists input, and other HCPs were involved in
development of 5.5% (7/128) of the apps; 50.8% (65/128) of
the apps had no documented HCP involvement. Furthermore,
95.3% (122/128) of the apps had no age restriction. Only 21.9%
(28/128) had in-app purchases (Table 3).
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Table 3. Frequenciesfor the categorical and binary variables (N=128).

Pinheiro et d

Variables Frequency (%) Cumulative percentage (%)
Level of installs
Level 0: noinstalls 3(23 2.3
Level 1: 1-5installs 7 (5.5) 7.8
Level 2: 6-10installs 6(4.7) 125
Level 3: 11-50 installs 16 (12.5) 25.0
Level 4: 51-100 install 9(7.0) 320
Level 5: 101-500 installs 27 (21.1) 531
Level 6: 501-1000 installs 9(7.0) 60.2
Level 7: 1001-5000 installs 21 (16.4) 76.6
Level 8: 5001-10,000 installs 10(7.8) 84.4
Level 9: 10,001-50,000 installs 7(5.5) 89.8
Level 10: 50,001-100,000 installs 3(2.3) 92.2
Level 11: 100,001-500,000 installs 4(3.1) 95.3
Level 12: 500,001-1,000,000 installs 4(3.1) 98.4
Level 13: 1,000,001-5,000,000 installs 1(0.8) 99.2
Level 14: 5,000,001-10,000,000 installs 0(0) 99.2
Level 15: 10,000,001-50,000,000 installs 1(0.8) 100.0
No agerestriction
Age restriction 6(4.7) 4.7
No age restriction 122 (95.3) 100.0
Availability in Apple App Store
Not available 83 (64.8) 64.8
Available 45 (35.2) 100.0
Version
Only 1 version 29 (22.7) 22.7
More than 1 version exists 99 (77.3) 100.0
In-app purchases
No in-app purchase 100 (78.1) 78.1
In-app purchase available 28(21.9) 100.0
Psychiatrist participation
Other 72 (56.3) 56.3
Psychiatrist- or psychiatry association 56 (43.8) 100.0
Other HCP? participation
Other 121 (94.5) 945
Other HCPs, pharmacists, and nurses 7 (5.5) 100.0
No HCP participation
Other 63 (49.2) 492
No HCP mentioned 65 (50.8) 100.0

8HCP: health care professional.
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A Multivariate L ogistic Regression Analysis
A multivariate logistic regression analysis revealed the factors

that influence the number of installs among psychiatry apps
(Table 4).

Cheaper apps (P<.001), apps with higher user rating (P<.001),
and apps with available in-app purchases (P<.001) were
significantly associated with app installs. Moreover, apps with
age restriction were more likely to have a greater number of
installs than apps without age restriction.

Table4. Multivariate ordinal logistic regression analysis.

Pinheiro et d

Although only apps with HCP participation had more than
500,000 installs (ie, levels 12-15), the explicit involvement of
a psychiatrist or another HCP in the development of the app
was not statistically significantly associated with the number
of app installs. All other evaluated factors (ie, number of
reviews, app size, number of screenshots, length of description,
availability inthe Apple App Store, and new published versions)
were also not statistically significant predictors.

The Nagelkerke R? statistic, which measures the strength of the
association between the dependent variable and the predictor
variables, was moderate.

Variable? Estimate SE P value 95% Cl

Other health care professionals’ participation -0.186 0.741 .80 -1.64t01.27
Psychiatrist participation -0.583 0.451 19 147t00.3
Number of reviews 0.000089 0.000059 13 -0.000027 to 0.0002
Actual pricein USdollars -0.031 0.008 <.001 -0.05t0 -0.01
Average user rating 0.631 0.099 <.001 0.44t00.83

App size —-0.002 0.013 .86 0.03t0 0.02

No age restriction -1.722 0.829 .04 3.35t0-0.097
Number of screenshots 0.014 0.031 .64 0.05t0 0.08
Length of description 0.0001 0.0002 .63 -0.0003 to 0.001
Availability in the Apple App Store 0.517 0.417 22 -0.3t01.33
Version 0.536 0.425 21 -0.297 to 1.37
In-app purchases 167 0.459 <.001 0.77 to 2.57
Nagelkerke R? d - 62 -

#The dependent variableis the level of installs.
bThe reference level for HCP participation is No HCP participation.

CEstimates are the ordered 10g-odds regression coefficients, and they show the relative magnitude (ie, relative impact of the factor) and direction (ie,
positive or negative) of impact of the listed variables on the level of installs.

dNot applicable.

Discussion

Principal Findings

This study is innovative in psychiatry because it shows that a
lower price, optional in-app purchases, age restriction, and a
higher rating positively influence the number of app installs.
This is in line with studies in economics that identified
predictors of the number of downloads in non-mHealth apps:
lower price, available in-app purchases, smaller app size, more
textual and visual descriptions, and version updates [5,6,8-12].

Although a lower price has been identified as a significant
predictor of downloads, and it has been shown that the
possibility of in-app purchases can positively affect a user’'s
decision to download the app, some users opt to pay upfront
for a more complete app, whereas others only download free
apps, even if they have limited features [6].

Online word of mouth (ie, online exchange of opinions)
influences ecommerce sales, including smartphone apps [9].

https://mental.jmir.org/2019/11/€15064

Onlineword of mouth has 2 main features. volume (the amount
of word of mouth that generates the cognitive consequence of
awareness) and valence (whether it is positive or negative that
produces the cognitive consequence of attitude). In commercial
app stores (ie, Apple App Store and Google Play Store), user
rating and reviews may be perceived as reflecting previous
users experience: the number of reviews as the volume and the
user rating asthe valence, although it has been shown that there
is no correlation between mental app ratings and the apps
quality of information or adherence to best practice guidelines
[6,10,14]. Moreover, because most mHealth apps are available
on commercial stores, the decision to download an app can be
influenced by the apps information (eg, title, description,
developer, and screenshots). In addition, having the same app
available on the 2 most popular mHealth app platforms (ie,
Apple App Store and Google Play Store) may raise awareness
about it, thereby influencing the number of downloads [6].

HCP participation can be a proxy of scientific integrity, and it
has been hypothesized that establishing scientific evidence for
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commercial mHealth apps can promote their adoption in health
care practice and improve clinical outcomes [22]. Moreover, a
study in mHealth identified HCP participation as a significant
predictor of download of urology apps [23]. However, in our
Android Play Store psychiatry-specific sample, although an
HCP was documented in al apps that had more than 500,000
installs, the explicit participation of psychiatrists in app
development was not a significant predictor of the number of
installs. Moreover, only half of the apps had explicit scientific
expert input, and when HCP participation was mentioned, there
was no objective method to measure the extent of that
involvement or a guaranteed method to assessiif it was actually
true. Potentially, this can be resolved by requiring mHealth apps
to have a detailed disclosure form (eg, similar to scientific
publications) or by implementing an independent certification
of HCP participation. This would be beneficial toward the
functional certification and content regulation of mHealth apps.

As mHealth apps are becoming increasingly popular, for both
professionals and patients, the lack of evidence to recommend
a specific mental mHealth app in favor of another becomes a
pressing issue, and several pitfalls have been identified, such
asoutdated information or misinformation, often created by lay
people, with disregard for usability and scientific evidence
[24-27]. Moreover, warnings have been i ssued because of subpar
safety, inadequate privacy policies, questionable content, and
even dangerous nature of mental health apps [28-30].

To address these problems, it has been suggested that HCPs
should have a pivotal position in the devel opment, review, and
recommendation of mHealth apps[27]. This can either be done
individually or through scientific societies, which could
coordinatethiseffort. A pragmatic stance has been taken by the
American Psychiatric Association (APA), which devised a
step-by-step App Evaluation Model [31] in which psychiatrists
are advised the following:

1. To begin by collecting background information on the app
(eg, who is the devel oper and what is the business model)

2. To exclude risk, privacy, and security issues (eg, does the
app have aprivacy policy, which personal dataare collected,
and are the data available to any third party)

3. To evaluate the evidence (eg, is there peer-reviewed,
published evidence about the app or the science behind it)

4. Toevaluate how easy isit to use (ie, evaluate its usability)
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5. Assessinteroperability (ie, how easy isit to share the data
in the app with other health care software).

The APA’s step-wise approach is built so that if, for example,
there are privacy concerns, the app is considered dangerous and
therefore excluded without having to evaluate other factors[31].
By taking an active role in mHealth, HCPs can safeguard the
apps' up-to-date scientific evidence and, concurrently, promote
user safety and privacy. Thisisin line with the WHO's Mental
Health Action Plan 2013-2020: promote mental well-being;
prevent mental disorders, provide care; enhance recovery;
promote human rights; and reduce the mortality, morbidity, and
disability in people with mental disorders[1].

Limitations

This study has limitations, in addition to the impossibility of
controlling al factors (either mathematically or not measurable)
that may influence the number of installsin the real world. Our
study sample was restricted to the Google Play Store because
Apple does not publish an individua app’s number of
downloads. Instead, Apple lists the Top 200 Medical Apps,
ranked by a undisclosed proprietary algorithm, which prevents
further analysis from being performed as there was no way of
inferring the number of installs from the position within that
list. Furthermore, at the time of the review, there were no
psychiatry apps in that Top 200 Medical Apps list. Moreover,
our search was performed in the US store, which may not be
representative of other locations. Identifying psychiatry apps
on Google Play Storeisdependent on Google's search algorithm
and is not straightforward. Therefore, to avoid entropy, we
decided to perform a search using just the term “Psychiatry.”
Future research might determine the predictors of the number
of installs for specific mental health keywords (eg, “anxiety,”
“depression,” or “schizophrenia”).

Conclusions

Mental health apps can be used by patients and HCPs in a
myriad of contexts, from academic research to clinical practice.
Our study shows that psychiatry apps with a lower price,
optional in-app purchases, age restriction, and a higher rating
are expected to have a higher number of installs. Research is
needed to identify other factors that may influence the number
of installs, asthat can help mHealth app devel opment.

[XLSX File (Microsoft Excel File), 12 KB-Multimedia Appendix 1]

Multimedia Appendix 2

List of included apps.
[PDE File (Adobe PDF File), 113 KB-Multimedia Appendix 2]
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