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ABSTRACT

Background: The use of Android mobile applications aimed at addressing users’ psychological health is increasing.
However, no review has been conducted on public Android commercial telepsychological applications in Spain.
Method: A systematic search was carried out in the general applications section of Google Play Store based on 20
keywords in Spanish. Applications in Spanish or English that were relevant from the perspective of the search terms
were included in the analysis. Results: Of the 1,000 applications retrieved, only 43.59% (337/773) met the inclusion
criteria, of which 49.26% (171/337) were Spanish. Most of them were Self-applied treatment applications (52.96%,
29.59%, Spanish; 23.37%, English). A total of 69.44% (37.38% Spanish; 31.95% English) did not indicate the origin
of the information and the academic link was anecdotal (3.25%). Conclusions: The low percentage of relevant
applications, high prevalence of self-help applications, absence of references on the origin of the information, absence
of academic support, and lack of certifications encouraged us to recommend caution to consumers and professionals in
their adoption of these applications for the treatment of any psychological disorder.

Aplicaciones Méviles Telepsicologicas en el Mercado Android Espaiiol

RESUMEN

Antecedentes: La oferta de aplicaciones moviles dirigidas a abordar la salud psicologica de los usuarios es cada vez
mayor. Sin embargo, no se ha realizado ninguna revision amplia de la oferta comercial de aplicaciones telepsicologicas
en Espaiia. Método: Se llevo a cabo una busqueda sistematica en la seccion general de aplicaciones de la Google Play
Store en base a 20 palabras clave en castellano. Se incluyeron en el analisis las aplicaciones en castellano o inglés que
fueran relevantes desde el punto de vista del término empleado en la busqueda. Resultados: De las 1.000 aplicaciones
recuperadas, solo el 43,59% (337/773) cumplia los criterios de inclusion, entre las cuales solo el 49,26% (171/337)
estaban en castellano. Las aplicaciones de tratamiento auto-aplicado (52,96%; 29,59% castellano; 23,37% inglés) fueron
las mas numerosas. El 69,44% (37,38% castellano; 31,95% inglés) no indicaban la procedencia de la informacion, y
la vinculacion académica fue anecdotica (3,25%). Conclusiones: El bajo porcentaje de aplicaciones relevantes, la alta
prevalencia de aplicaciones de autoayuda, la ausencia de referencias sobre el origen de la informacion, la ausencia de
respaldo académico, o la falta de certificaciones, invita a recomendar cautela a consumidores y profesionales en su
adopcion en el tratamiento de cualquier trastorno psicologico.
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Telepsychological Spanish Android Market

An increasing number of people use smartphones, especially
in the European and North American countries. In Spain, 79%
adults have smart mobile devices and 87% of them regularly access
the Internet on it; this proportion reaches 100% for young people
between 18 and 36 years of age (Poushter et al., 2018). According to
the 2020 report “Mobile in Spain and the World”, each smartphone
owner uses it for, on average, 3 h 22 min per day, of which 2 h 93
min are spent on one of the applications installed on the device
(Ditrendia, 2020).

The percentage of mobile apps aimed at improving psycholo-
gical health already reached 17% of total apps in the market in
2017 (Research2guidance, 2017), with an estimated number of
10,000-20,000 (Clay, 2021; Marshall et al., 2020b); a wide range of
applications including those aimed at psychological intervention,
social support, or prevention (Lau et al., 2020; Radovic et al., 2016),
with meditation, relaxation, or mindfulness applications being the
most downloaded ones (Carlo et al., 2019).

While the general population seeks to manage the stress and
anxiety associated with modern life using applications found
through social networks, web searches, or recommendations from
acquaintances (Schueller et al., 2018), the ubiquity of smartphones
has made the apps potentially interesting tools for increasing
access to psychological treatments (Bhugra et al., 2017; Bush et
al., 2019; Prentice & Dobson, 2014; Torous, Nicholas et al., 2018).
Covid-19 forced a surge of all kinds of telehealth services, a trend
that seems to be consolidated after the removal of the lockdown
urgency (Accenture Consulting, 2020).

Thus, the growing academic interest in the possibilities offe-
red by interventions, that use information and communication
technologies or behavioral intervention technologies (Mohr et al.,
2013), has led to a growing interest in the use of telepsychology
interventions (American Psychological Association, 2013) through
mobile applications, focusing on highly prevalent disorders such
as depression or anxiety disorders (Miralles et al., 2020). There
is meta-analytical evidence on the efficacy of use of smartphone-
based psychological interventions (Firth, Torous, Nicholas, Carney,
Pratap et al., 2017; Firth, Torous, Nicholas, Carney, Rosenbaum et
al., 2017; Lecomte et al., 2020; Linardon et al., 2019) in disorders
such as depression, social anxiety disorder, or generalized anxiety
disorder, with effect sizes ranging from g = .28 to g = .58 with
respect to the control groups (Linardon et al., 2019).

However, recent systematic reviews and overviews of the
market for mental health apps, accessible to the general English-
speaking public, indicate that most app descriptions do not men-
tion the source of the information they offer (Nicholas et al., 2015;
Radovic et al., 2016; Shen et al., 2015; Sucala et al., 2017), few
apps use an evidence-based theoretical framework (Alyami et
al., 2017; Marshall et al., 2020a, 2020b; Sucala et al., 2017), fewer
have peer-reviewed publications that provide evidence of their
efficacy (Lau et al., 2020; Neary & Schueller, 2018), and fewer have
accreditations (Martin Fernandez et al., 2020), although many of
these apps should be considered as medical devices (Gomez-Abril,
2018). This lack of peer-reviewed evidence of feasibility and/or effi-
cacy and inadequate information about content sources makes it
difficult to find appropriate telepsychological mobile applications
in the commercial market and urges caution with app selection
(Kertz et al., 2017; Lau et al., 2020; Marshall et al., 2020a; Nicholas
et al., 2015; Shen et al., 2015). This is in addition to the challenges
of data management and storage, as well as data security, privacy,

and adherence issues presented by these types of applications
(Bauer et al., 2020; Baumel et al., 2019; Carlo et al., 2019; Gu et al.,
2017; Huckvale et al., 2020; Linardon & Fuller-Tyszkiewicz, 2020;
Ng et al., 2019; O’Loughlin et al., 2019; Qu et al., 2020; Torous
et al., 2020; Torous, Wisniewski et al., 2018), which limit their
effectiveness.

For the Spanish mobile telepsychological application market, at
the time of this review, no review had evaluated the characteristics
of commercial offers in a wide way. Has the Spanish-speaking
telepsychological market had the same poverty of appropriate mo-
bile applications as the English-speaking market? There was a low
percentage of relevant applications corresponding to a search topic,
high prevalence of self-help apps, lack of empirical evidence, lack
of academic linkage, and inadequate information about the origin
of the content. Should Spanish consumers and professionals be
cautious when looking for and thinking about using this tool?

Therefore, the main objective of the present study was to
evaluate the Spanish market for telepsychological mobile appli-
cations through their descriptions to evaluate the general charac-
teristics of the apps (idiom, category, price, age group, rating,
number of ratings, number of downloads, year last update) and the
characteristics defined in this research (relevance, audience, legal
notice, confidentiality or privacy, ease of understanding, tone of
language used, presence of a web address linked to the project,
academic linkage, certification or registration as a medical device
in the European Union or the United States, apparent purpose or
aim of the application, and source of the information offered).

To this end, the research sought to answer the following
questions: (a) were the apps relevant to the search terms used?
Understanding if the application was related to the psychological
disorder (keyword) for which it was searched; (b) What type of
audience were they aimed at? Employers, family, friends, general,
individuals with disorders, medical professionals in general,
medical professionals-trainees, psychologists, nurses, parents,
primary care providers, psychology students, school students, and
teachers; (c) what tone was used to communicate the messages?
Negative, neutral, or optimistic; (d) what were the costs associated
with its use? Free, priced, or freemium (meaning that the app can
be downloaded and used with restrictions for a delimited period);
(e) what was their apparent purpose? Self-applied treatment, self-
diagnosis, online treatment with support, mixed treatment (self-
help plus online treatment), education, social support, professional
apps, attract customers; (f) was the origin of the information
provided to substantiate the justification of their use? Therapies
with evidence, psychologist or mental health professionals, scale
or questionnaire, personal experiences or histories, DSM criteria,
national guidelines, or not indicated; (g) was there an academic
link? Yes or no; (h) did they own websites associated with the
project? Yes or no; (i) did the descriptions include references to
privacy, data security, and medical devices? Yes or no.

Method

We conducted a systematic search using a descriptive strategy.
As a reference, we used previous studies (Lau et al., 2020;
Radovic et al., 2016; Shen et al., 2015) to define the information
retrieval strategy and categorization of applications. The review
focused on Google Play Store because it was the main platform
for the dissemination of applications aimed at psychological health
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(Research2guidance, 2017). Moreover, Android devices, which
host the Google Play Store platform, account for 85% of Spain’s
market share (Statista, 2020).

Inclusion criteria for the apps were (a) having a description in
Spanish or English, although the search was conducted in Spanish
and from Spain, English was included because it was the domi-
nant language on the Internet (Statista, 2017), we expected to
have a high proportion of results in English, and the team thought
that removing English records would result in a loss of relevant
information; and (b) relevant to the psychological disorder defined
by the search keyword from the perspective of a mental health
consumer. Excluded were those applications (a) whose URL did
not work at the time of data extraction, (b) were duplicates, (c)
whose descriptions were not in Spanish or English, and (e) were not
relevant to the supposed psychological disorder. Figure 1 illustrates
the selection flow.

Identification of mobile applications via Google Play Store

=
=]
£ . . Apps removed before screening:
3 Apps identified from Google N .
S s
£ Play Store (N=1000) ——> | Apps link stop woikmg before
£ data extraction (n =1)
' J
Apps screened (n =999) }—) Apps excluded:
2 Description not in Spanish or English (n=63)
E i Apps excluded after relevance evaluation: (n =556)
Apps assessed for eligibility X
(n =380) —> | Duplicate apps (n=43) a
=
S
E Apps included in review
E (n=337)
Figure 1.

PRISMA 2020 flow diagram of the Android mobile applications retrieved at Spanish
Google Play Store

Note: a Exclusion of duplicates was applied in this phase because there were duplicated
apps that were relevant to one keyword and not for another, and the automatic deletion
of duplicated apps in the first phase could lead to a loss of relevant apps.

Participants

Of the 1,000 URLs retrieved, only 999 were active at the time
of retrieval of their information, 226 were duplicates, and after
removal of these, 40.23% (311/773) were in English (EN), 52.65%
(407/773) were in Spanish (SP), and only 7.12% (55/773) were in
other languages. After removal of non-Spanish or non-English
ones (55) only 46.93% (337/718) were categorized as relevant to
the specific search topic. Among these, the proportion by language
was 50.74% (171/337) and 49.26% (166/337) apps with description
in Spanish and English, respectively.

Instruments

A codebook was elaborated to code each variable using the
matrix structure described in a previous codebook by Radovic et
al. (2016) and updating it according to the research interests of the
team. (See final coding book to variable description: https://ost.io/
f9k7h/?view_only=74fb5cd54618423a820163f326644be6)
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The scraping web software ScrapeStorm (2021) was used
to automatically recover all observational data available in the
application profiles on the Google Play Store: name of the appli-
cation, web address, developer, category, price, content rating,
rating, number of ratings, description, date of the last update,
number of downloads, and size.

Procedure

During the last two weeks of February and the first two weeks
of March 2021, 20 Spanish keywords were used to manually
retrieve 50 mobile applications’ web addresses (URLs) for each
keyword from Google Play Store’s general application section: an-
xiety, social anxiety, obsessive compulsive disorder, depression,
bulimia, anorexia, mental health, psychological treatment,
bipolar disorder, schizophrenia, trauma, school trauma, post-
traumatic stress disorder, childhood trauma, bullying, persona-
lity disorder, autism, attention-deficit/hyperactivity disorder,
phobia, and mutism. Ten of these keywords were the same as
those used by Radovic et al. (2016) (mental health, depression,
anxiety, schizophrenia, bipolar disorder, trauma, school trauma,
post-traumatic stress disorder, childhood trauma, and bullying).
The other ten were included based on the interests of the research
team. The URL extraction was limited to 50 per keyword due to
technical limitations, but the number was considered sufficient
considering that consumers do not typically go below the 10th
result for a search (Dogruel et al., 2014).

After information extraction, first, the main researcher went
through the language description and coded applications according
to the language: Spanish, English, or other languages. Subsequently,
each keyword was searched for, in both English and Spanish, in the
title and description of the applications using a search function in
Microsoft Excel 365. (See workbook to function description: https:/
osf.io/f9k7h/?view_only=74fb5cd54618423a820163f326644be6).
Then, the main investigator evaluated the relevance of each app for
the psychological disorder, which was searched, to exclude those
that were irrelevant.

To evaluate the consistency of relevant classification, after
evaluating the first 150 applications, the same reviewer reassessed
a random sample of 38 items (25.33%, 38/150), obtaining a
high Cohen’s kappa index (k=.87) for a 95% confidence level
(0=.05; SE=0.086; CI, L at 95%=0.704-1.042). Two weeks after the
categorization of all variables was completed, the same reviewer
performed a new intra-observer reliability analysis with a random
sample of 85 applications (25.2%, 85/337), obtaining a high average
Cohen’s kappa index (k=.84) for a 95% confidence level (e=.05;
SE=0.04; CI, at 95%=0.671-1.008).

Data Analysis

Descriptive analysis of the data was performed using Microsoft
Excel 365 and SPSS version 25 statistical software. To evaluate
intra-observer reliability, Cohen’s kappa was calculated using Real
Statistics Resource Pack software (Zaiontz, 2021).

To evaluate the existence of statistically significant differences
(p<.05) between the variables and the languages defined (Spanish
and English), Pearson’s chi-square tests were carried out. Similar
analysis was done for the main purpose and source of information.
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Results

Of the 1,000 URLs retrieved, only one was lost during the
extraction of information because its link stopped working; 63 were
not written in Spanish or English; and 556 were irrelevant. Of the
remaining relevant 380 applications in Spanish and English, 43 were
duplicates, which resulted in a sample size of 337 relevant apps.
Among these, 50.74% (171/337) and 49.26% (166/337) had their
description in Spanish, and English, respectively; 23.15% (78/337;
11.27% SP; 11.86% EN) failed to mention search keywords in the
title or description.

Regarding keywords used to retrieve applications, as shown
in Table 1, only autism had 84% (42/50) relevant applications in
Spanish, followed by anxiety (58%; 29/50), and mental health (50%;
25/50). If we include applications in English for autism had 94%
(47/50) and attention-deficit/hyperactivity disorder had 76% (38/50;
11 SP; 27 EN) of the relevant applications, followed by anxiety
and mental health, both 64% (32/50). Disorders with less relevant
applications were mutism (2%, 1/50 SP), childhood trauma (2%;
1/50 EN), bullying (6% 3/50; 2 SP; 1 EN), and schizophrenia (14%
7/50; 2 SP; 5 EN), with interesting differences in proportion between
Spanish (0%) and English (36%; 18/50) results for anxiety disorders
that obtained no relevant applications in Spanish.

Characteristics of the Relevant Applications

We evaluated whether there were statistically significant
differences in the general characteristics of relevant applications
between the results obtained in English and Spanish. Except for
age group (Pan European Game Information [PEGI]) and year of

update, the rest of the characteristics showed statistically significant
differences (p<.05) between the results obtained in Spanish and
English. The applications in Spanish had a higher proportion of
applications with more than 10,000 downloads (p=.008), a score
higher than 4.1 (p=.004), and 500 or more reviews (p=.000), as
shown in Table 2.

More than half of the applications (62.3%; 210/337) obtained
3.1 to 5 point ratings, although 57.6% (194/337) had 5,000 or less
downloads and 59.06% (101/337) had no ratings. Around 60%
(202/337) were up to date and updated in the last two years (2020,
2021). The most common Play Store categories were health and
wellness with 45.99% (155/337; 77/171 SP; 78/166 EN), followed
by medicine (16.62%; 56/337) and education (13.95%; 47/337).
Although in Spanish results, education (17.54%; 30/171) had a
higher proportion than medicine (10.53%; 18/171).

Among the characteristics coded manually by the researchers, we
only found statistically significant differences in the type of audience
(p=.006) (Table 3). Generally, the majority were written in a neutral
tone (79.59%; 38.27% SP; 41.12% EN) and were consumer-
friendly (99.7%; 50.74% SP; 48.82% EN). Most were free (67.06%;
32.04% SP; 34.91% EN), with only 23.67% (13.91% SP; 9.76%
EN) of applications offering their content partially for payment
(freemium) and 9.17% (4.73% SP; 4.44% EN) requiring payment
before downloading or using their services. Academic linkage was
anecdotal, with only 11 apps (3.25%; 1.45% SP; 1.78% EN) being
associated with a university institution or research project, and only
2 (0.59% EN) mentioned medical device certification. The finding
was similar for the mention of legal advice (1.18%, 0.59% SP, and
0.59% EN) and confidentiality or privacy (16.27%, 8.88% SP, and
7.40% EN) in the description.

Table 1.
Number of applications per search term.
Psychological disorders * T_ES Sp® Rel_ES Rel SP*  T_ESEN SPEN"® Rel_SPEN Rel SPEN®
n % N % n % n %
Anorexia 21 42 0 0.0 49 98 18 36.0
Anxiety 45 90 29 58.0 49 98 32 64.0
Attention-deficit/hyperactivity disorder 13 26 11 22.0 44 88 38 76.0
Autism 42 84 42 84.0 47 94 47 94.0
Bipolar disorder 20 40 8 16.0 49 98 28 56.0
Bulimia 23 46 2 4.0 49 98 15 30.0
Bullying 27 54 2 4.0 49 98 3 6.0
Childhood trauma 38 76 0 0.0 50 100 1 2.0
Depression 42 86 22 449 49 100 25 51.0
Mental health 40 80 25 50.0 47 94 32 64.0
Mutism 37 74 1 2.0 47 94 1 2.0
Obsessive compulsive disorder 21 42 5 10.0 41 82 19 38.0
Personality disorder 9 18 2 4.0 45 90 23 46.0
Phobia 24 48 8 16.0 43 86 13 26.0
Post-traumatic stress disorder 19 38 3 6.0 48 96 19 38.0
Psychological treatment 36 72 20 40.0 41 82 24 48.0
Schizophrenia 33 66 2 4.0 45 90 7 14.0
School trauma 39 78 5 10.0 50 100 5 10.0
Social anxiety 26 52 6 12.0 45 90 14 28.0
Trauma 8 16 1 2.0 49 98 16 32.0

Note. N=999 (n=50 for each keyword, except depression n=49); T _SPand T_SPEN, applications were obtained for each psychological disorder in Spanish (SP) and for the sum of
Spanish and English (SPEN); Rel_SP, number of relevant applications for each psychological disorder obtained in Spanish; Rel SPEN, number of relevant applications for each

psychological disorder obtained in both Spanish (SP) and English (EN)
* Search was made in Spanish

® % calculated over the initial screened n=50 applications for each keyword, except for depression, n=49.
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Table 2.
General characteristics of mobile applications retrieved from Google Play Store.
SP SP EN EN TOTAL TOTAL pe
n % n % n %

Age groups © 385
PEGI 3 161 47.8 157 46.6 318 94.36

PEGI 12 4 1.18 4 1.18 8 2.37

Parental Control 5 1.48 2 0.59 7 2.07

PEGI 18 0 0.00 2 0.59 2 0.59

PEGI 16 1 0.30 0 0.00 1 0.30

PEGI 7 0 0.00 1 0.30 1 0.30

Number of downloads © .008
1+ 1 0.30 1 0.30 2 0.59

5+ 0 0.00 1 0.30 1 0.30

10+ 4 1.18 6 1.78 10 2.96

50+ 4 1.18 4 1.18 8 2.37

100+ 17 5.04 28 8.28 45 13.35

500+ 14 4.14 16 4.73 30 8.88

1000+ 31 9.17 39 11.54 70 20.71

5000+ 12 3.55 16 4.73 28 8.28

10000+ 32 9.47 37 10.95 69 20.41

50000+ 12 3.55 7 2.07 19 5.62

100000+ 23 6.80 9 2.66 32 9.47

500000+ 8 2.37 0 0.00 8 2.37

1000000+ 11 3.25 2 0.59 13 3.85

5000000+ 1 0.30 0 0.00 1 0.30

10000000+ 1 0.30 0 0.00 1 0.30

User rating .004
0-1 33 9.79 55 16.27 88 26.11

1.1-2 3 0.89 3 0.89 6 1.78

2.1-3 14 4.14 19 5.62 33 9.76

31-4 49 14.50 49 14.50 98 28.99

41-5 72 21.30 40 11.83 112 33.14

Year of last update * .075
2017 11 3.25 13 3.85 24 7.10

2018 14 4.14 22 6.51 36 10.65

2019 23 6.80 27 7.99 50 14.79

2020 65 19.28 66 19.53 131 38.87

2021 46 13.61 25 7.40 71 21.01

Number of ratings ° .000
0+ 101 29.97 134 39.64 235 69.73

100+ 25 7.40 17 5.03 42 12.43

500+ 11 3.25 6 1.78 17 5.03

1000+ 16 4.73 5 1.48 21 6.21

5000+ 6 1.78 2 0.59 8 2.37

10000+ 12 3.55 2 0.59 14 4.14

Categories ® .043
Health and Wellness 77 22.84 78 23.08 155 45.99

Medicine 18 5.33 38 11.24 56 16.57

Education 30 8.88 17 5.03 47 13.91

Note. n=337; SP: Spanish; EN: English.

2 The years 2011, 2012, 2013, 2014, 2014, 2015 and 2016, obtained 3% or less.

®The categories Entertainment, Lifestyle, Books & Reference, Educational, Communication, Tools, Parenting, Productivity, Adventure, Home & Home, Dating, News & Magazines,
Simulation, and Social scored 5% or less.

¢ “+” refers to “equal or greater”.

4 Pearson’s X2 test for independence.

¢Pan European game information (PEGI).
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Table 3.
Manually coded characteristics of general mobile applications.
Sp Sp EN EN TOTAL TOTAL P
n % n % n %
Audience * .007°
General 137 40.65 146 43.20 283 83.98
Individual with disorder 31 9.17 10 2.96 41 12.13
Language tone .079¢
Neutral 129 38.27 139 41.12 268 79.53
Optimistic 42 12.43 27 7.99 69 20.41
Ease of understanding 493 ¢
Consumer friendly 171 50.74 165 48.82 336 99.70
Medical language 0 0.00 1 0.30 1 0.30
Cost .240°
Free 108 32.04 118 3491 226 67.06
Price 16 4.73 15 4.44 31 9.17
Freemium 47 13.91 33 9.76 80 23.67
Legal notice mention 1.000 ©
Yes 2 0.59 2 0.59 4 1.18
No 169 50.14 164 48.52 333 98.81
Confidentiality or privacy mention .559¢
Yes 30 8.88 25 7.40 55 16.27
No 141 41.83 141 41.72 282 83.68
Web project 227°¢
Yes 66 19.53 75 22.19 141 41.72
No 105 31.15 91 26.92 196 58.16
Academic linkage 768 ©
Yes 5 1.48 6 1.78 11 3.26
No 166 49.25 160 47.34 326 96.74
Medical Device 242 ¢
Yes 0 0 2 0.59 2 0.59
No 171 50.7 164 48.66 335 99.41

Note. n=337; SP: Spanish; EN: English.

* The categories psychologist, family, student in school, student psychology, friends, employers, nurses, unspecified, parents, PAP, medical professionals in general, medical

professionals-trainees, and teachers scored 2% or less.
b Pearson’s X test for independence.
¢ cFisher’s exact test (bilateral side)

As can be seen in Table 4, differences between proportions of
apparent purpose or aim were significant (p=.002), with a higher
proportion of self-applied treatment in Spanish results and more
educational and self-diagnosis in English results. There were no
significant differences between the source of information; the most
common was applications that did not include any reference to the
source of the content (69.44%; 37.38% SP; 31.95% EN), and only
10.65% reported therapies with evidence (4.44% SP; 6.21% EN).

Although there was a low proportion of applications that
mentioned therapies with evidence (10.7%; 36/337) and those
supported by health professionals (8.3%;28/337), there was a
significant positive relationship between the purpose and the
information source (X?,,=224.68; p=.000) with a higher proportion
of therapies with evidence (14,5%; 26/179), and with health
professionals behind (10.1%; 18/179), in self-applied treatment
applications than in the other sources of information (DSM criteria
[1.7%]; National Guidelines [1.1%]; Personal histories [4.5%], or

Questionaries [0%]). However, this proportion was far from those
that did not indicate the source of the information they provided
(68.2%; 122/179).

Discussion

To our knowledge, this is the first review of the Spanish co-
mmercial telepsychological Android market that evaluates the main
characteristics of the offers a consumer can find when looking for
mobile applications related to psychological disorders in Spain.
Following previous studies (Lau et al., 2020; Radovic et al., 2016;
Shen et al., 2015), this research has analyzed the descriptions of
the first 50 applications retrieved for 20 common mental health
terms searched on Google Play Store, the main platform for the
dissemination of this type of application (Research2Guidance,
2017), to offer a wide perspective of the Spanish telepsychological
Android market.
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Table 4.
Mobile applications’ apparent purpose and source of information.
Sp Sp EN EN TOTAL TOTAL P
n % n % N %
Apparent purpose or aim * .002¢
Self-applied treatment 100 29.59 79 23.37 179 52.96
Education 32 9.49 55 16.27 87 25.82
Self-diagnosis 12 3.55 18 5.33 30 8.88
Source of information .081¢
Not indicated 126 37.38 108 31.95 234 69.44
Therapies with evidence 15 4.44 21 6.21 36 10.65
Psychologists or mental health professionals 16 4.73 12 3.55 28 8.28
Scale or questionnaire 6 1.78 7 2.07 13 3.85
Personal experiences or histories 6 1.78 5 1.48 11 3.25
DSM criteria 1 0.30 9 2.66 10 2.96
National guidelines 1 0.30 4 1.18 5 1.48

Note. n=337; SP: Spanish; EN: English.

* Apparent purposes: Online treatment with psychologist; Mixed Tra: self-help + online treatment with psychologist; social support; app for professionals; capture clients/patients;

scored 3% or less.
4 Pearson’s X2 test for independence.

Of the total 1,000 apps retrieved for the 20 chosen keywords,
only 43.59% (337/773) met the inclusion criteria. In other words, al-
most six out of ten apps that users find on Google Play Store are not
related to the psychological problem they were looking for. In spite
of conducting the search from Spain and with Spanish keywords,
only 50.7% (171/337) of the relevant apps were in Spanish. This
means that a Spanish user with no English proficiency has a 22.12%
(171/773) probability of finding an app corresponding to the search
term. These results, although far from those obtained by Radovic et
al.(2016) in the English-speaking market which retrieved 69.33%
of relevant apps in the native language from the store they were
looking for, are similar to those obtained by Lau et al. (2020) for
wellness and stress-related applications (31%).

However, results are so different for different keywords
that a Spanish citizen with no knowledge of English will have
little chance of finding a relevant application for 19 of the 20
psychological disorder related terms entered in the Google Play
Store search. Only the keywords with autism had 84% (42/50) of
relevant applications in Spanish. Bilingual users, or those with
sufficient proficiency in English, in addition to relevant results
for the keyword autism (94%), can find applications relevant to
attention-deficit/hyperactivity disorder (76%). Based on these
results, we found bipolar disorder having 16% of relevant appli-
cations in Spanish, a percentage similar to that obtained by
Nicholas et al. (2015) in the English-speaking market (19%). If
we focus on the disorder of depression, in our study, 25 relevant
applications were obtained (51%), of which 22 were in Spanish
(44%), and 3 in English, a higher percentage than that obtained
by Shen et al. (2015), who obtained 24% of relevant applications
for this behavioral disorder in the English-speaking market. The
idiosyncrasies of each market may be explained by the differences
in interests, demand, and development of this type of applications.

There were also very few applications with academic links
(3.25%), or with references to the origin of the information
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(30.56%), with only 10.65% of relevant applications having refe-
rences to therapies with empirical evidence, a lower value than
that obtained by Sucala et al. (2017) (26.9%), or by Marshall et
al. (2020a) (55.3%). This point is worrying given that most of the
apps target a general audience (83.98%), and 52.98% of them offer
treatment recommendations or self-help programs to manage
psychological disorders, a similar finding as by other authors for
the English-speaking market. Radovic et al. (2016) found 41% of
apps for symptom relief, Shen et al. (2015) found 33.7% of apps
for therapeutic treatment, and Nicholas et al. (2015) found 43% of
apps for symptom monitoring. Furthermore, we found the follow-
up or occasional support of a therapist was anecdotal, in line with
the findings by Lau et al. (2020), with only 3.26% of applications
offering online therapy or mixed treatment (2.97%), which com-
bined self-help with psychologist support. This is despite the
indication by previous research that the presence of a therapist
improves patient adherence (Henson et al., 2019; Lau et al., 2020;
Torous et al., 2020). This is relevant if we consider that non-
adherence is one of the main problems of treatment with mobile
applications (Bauer et al., 2020; Carlo et al., 2019; Huckvale et al.,
2020; Linardon & Fuller-Tyszkiewicz, 2020; Ng et al., 2019) and
few consumers use them for a sufficiently long period for them to
be effective (Baumel et al., 2019).

However, the presence of mental health professionals involved
in the development of this type of application does not seem to
influence the motivation for their installation (Pinheiro et al.,
2019), because other aspects, such as user-friendliness, aesthetics,
user experience (Schueller et al., 2018), or application popularity
(Gu et al., 2017) are determinants in their adoption. In that sense,
the results suggest that developers use a neutral tone (79.59%) and
a consumer-friendly style (99.7%), with a clear commitment to
the general public (83.98%) and offer free apps (67.09%), similar
findings as those by Radovic et al. (2016). Nonetheless, the high
proportion of applications with a low number of downloads
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(57.6% have less than 5000 downloads) and evaluations (69.7%
have less than 100 reviews) seem to be common problems for this
type of mobile application, which makes this market unstable
with an app disappearing every three days (Larsen et al., 2016).
This may be related to the fact that almost 60% of the analyzed
applications have been updated in the last two years, which is also
shown by Shen et al. (2015).

Few applications referred to privacy or confidentiality
policies (16.27%), and fewer included legal notice (1.18%) in
their descriptions. This is a general problem given that previous
research also obtained a low proportion of legal advice (12%)
or confidentiality mention (9%) in the English-speaking market
(Radovic et al.,, 2016). These two elements are particularly
important for consumers (Accenture Consulting, 2020) and their
absence has a negative influence on their intention to disregard
(Gu et al., 2017). In this regard, only two applications mentioned
that they were registered as medical devices, although, all the
applications categorized as self-applied treatment (52.96%)
could be considered such because they have functions such as
prevention, control, alleviation, diagnosis, or relief (Gomez-Abril,
2018). This is a requirement that app platforms or governments
should demand, as it is done in Germany with their Digital Health
Application Regulation (Digitale Gesundheitsanwendungen-
Verordnung—DiGAV)(Herzog,n.d.; Sauermannetal.,2022), given
the sensitive nature of the personal data that may be processed.
It is also necessary to assess the health hazard implications for
users when the information is erroneous, obtained from pseudo-
therapies, or based on personal experiences and not on scientific
evidence, as is the case with Internet-based information (Benigeri
& Pluye, 2003). This is even though, as in the English-speaking
market (Nicholas et al., 2015; Radovic et al., 2016), most of them
are available in the health and wellness and medicine categories,
which can generate confusion for the consumer.

Future research should evaluate telepsychological applications
in concrete disorders, including the downloading and testing of
these tools, as other studies have done (Kertz et al., 2017; Nicholas
et al., 2015; O’Loughlin et al., 2019), to evaluate the quality of
the content and their adherence to treatment guidelines and their
impact on the users/patient’s health. It would be interesting to
evaluate the influence that the volume of previous downloads or
number of ratings has on the adoption of telepsychological mobile
applications among the Spanish population, as these two variables
play an important role especially in the Google Play Store market
(Strzelecki, 2020). Likewise, it would be relevant to determine
if there is interest among Spanish patients with psychological
disorders to use this kind of tools (Torous, Wisniewski et al.,
2018), in the same way as among the psychologists (Gonzalez-
Pefia et al., 2017).

It is worth mentioning that the data from this study should
be considered with limitations in mind. The search for apps is
limited by the descriptions and Google’s search algorithms when
returning results, which makes their reproducibility difficult
but allows the comparison between the markets and evaluation
of the evolution of the same. In addition, the coding was based
solely on descriptions, without downloading or testing the apps,
similar to other studies (Lau et al., 2020; Radovic et al., 2016;
Shen et al., 2015; Sucala et al., 2017). The categorization, despite
being carried out following a previously elaborated coding

book, contains a certain degree of subjectivity. Additionally,
the calculated concordance indexes were intra-observer, i.e., the
same researcher evaluated the same applications on different
occasions. The time in which the review was carried out should
not be overlooked. The Covid-19 pandemic may have influenced
both the supply of applications and the search results due to
the forced surge of all types of telehealth services (Accenture
Consulting, 2020).

Despite the limitations mentioned above, the data collected in
this research offers an overview of the Spanish Android market
for telepsychological applications, which could be considered an
immature market. Even though the search was conducted in Spanish,
half of the relevant applications were in English. Regarding the
integration of this type of tool in psychological therapy, the low
percentage of relevant applications corresponding to the search
terms, high prevalence of self-help apps, absence of references
on the origin of the information presented, academic support,
or lack of medical device certifications invites consumers and
professionals to recommend caution in adopting these applications
in the treatment of any psychological disorder (Alyami et al.,
2017; Lau et al., 2020; Nicholas et al., 2015). Most importantly,
it is the responsibility of the therapist to guide patients and be up-
to-date when incorporating telepsychology services (American
Psychological Association, 2013). Nonetheless, the fact that the
proportion of applications, whose information refers to therapies
with evidence, is greater in treatment-related applications, as also
reported by Shen et al. (2015), is a wink of hope. This indicates
that despite the general shortcomings and risks involved in using
this type of applications, there is a part that offer promising
applications (Lecomte et al., 2020) whose effectiveness must be
analyzed, evaluated, and contrasted, as randomized controlled
trials of mental health apps have high dropout rates that present a
threat to their validity (Torous et al., 2020).
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