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Abstract
Background Interest in mental health smartphone applications has grown in recent years. Despite their 
effectiveness and advantages, special attention needs to be paid to two aspects to ensure app engagement: to 
include patients and professionals in their design and to guarantee their usability. The aim of this study was to analyse 
the perceived usability and quality of the preliminary version of RegulEm, an app based in the Unified Protocol, as part 
of the second stage of the app development.

Methods A parallel mixed methods study was used with 7 professionals and 4 users who were previously involved 
in the first stage of the development of the app. MARS, uMARS and SUS scales were used, and two focus groups were 
conducted. Descriptive statistical analysis and a thematic content analysis were performed in order to gather as much 
information as possible on RegulEm’s usability and quality as well as suggestions for improvement.

Results RegulEm’s usability was perceived through the SUS scale scores as good by users (75 points) and excellent 
by professionals (84.64 points), while its quality was perceived through the uMARS and MARS scales as good by 
both groups, with 4 and 4.14 points out of 5. Different areas regarding RegulEm’s usability and suggestions for 
improvement were identified in both focus groups and 20% of the suggestions proposed were implemented in the 
refined version of RegulEm.

Conclusion RegulEm’s usability and quality were perceived as good by users and professionals and different 
identified areas have contributed to its refinement. This study provides a more complete picture of RegulEm’s usability 
and quality prior analysing its effectiveness, implementation and cost-effectiveness in Spanish public mental health 
units.
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Background
Interest in smartphone applications (mHealth apps) for 
psychological care has grown in recent years [1] due 
to increasing digitalization within medicine, includ-
ing mobile health applications [2]. This growing interest 
could be driven by the fact that mHealth apps are emerg-
ing as a viable tool to overcome barriers that mental 
health care faces [3].

Barriers include the high cost of treatments and long 
waiting lists, among others [4]. At the same time, the 
prevalence of mental health disorders, and especially 
Emotional Disorders (EDs; nomenclature that includes 
anxiety, depression and related disorders) [5] is high, with 
this group of disorders being the most prevalent in gen-
eral population worldwide [6]. This also applies to Spain, 
where approximately 21.6% of people fulfil criteria for 
an anxiety disorder and 18.7% for a depressive disorder 
[7] and patients face long waiting lists [8] and long peri-
ods between sessions [9] in public mental health units. 
Apps to provide psychological treatment could help to 
overcome these barriers by acting as a complement to 
face-to-face therapy, reducing the workload of the profes-
sionals and boosting the effectiveness of treatment [10]. 
In turn, treatment through this type of apps may seem 
more accessible and present in patients’ daily lives [11].

While evidence is emerging on the efficacy of these 
apps for the improvement of EDs [1, 12], it is still incon-
clusive [13]. In this regard, a systematic review and meta-
analysis does not recommend to use apps as standalone 
psychological interventions but to combine them with 
face-to-face therapy (“blended care”; BC) [14]. BC offers 
additional advantages to those of app based stand-alone 
or classic face-to-face psychological interventions, such 
as improving the transfer of content learned into daily life 
[15]. In addition, BC could help professionals save time 
and maintain or even increase face-to-face treatment 
outcomes [16].

BC can be implemented in different manners, such as 
integrated in treatment or in a sequential manner [16]. It 
is known that the majority of patients in Spanish public 
mental health units prefer individual therapy (85.4%) to 
group (14.2%) and online (0.4%) [17]. Therefore, BC may 
be a promising option to improve the state of mental 
health care in Spanish public mental health units, in an 
integrated way in which face-to-face sessions are com-
bined with an app.

Despite the efficacy and benefits of BC, evidence from 
literature suggests a shortage of high quality mHealth 
apps [18]. Consistent with this, a scoping review identi-
fied various problems for the use of these apps, involv-
ing issues concerning validity and usability, among others 
[19]. In this sense, not involving users in the development 
process and poor usability have been outlined as two of 
the reasons for weak engagement with these mHealth 

apps [20]. In turn, theories of technology acceptance, 
such as the Technology Acceptance Model (TAM), pro-
vide a promising framework for examining and ensuring 
the acceptability of these apps, suggesting technology 
characteristics as predictors of technology acceptance. 
In the case of the TAM, technology acceptance would be 
explained by the user’s attitude towards use, determined 
by perceived usefulness and ease of use [21]. Therefore, 
special attention needs to be paid to these aspects to 
ensure optimal app engagement.

On the one hand, it is necessary to ensure that mHealth 
apps are designed to meet the needs of end users before 
they are used as part of the intervention [22]. In the Par-
ticipatory Design approach, the end user participates 
actively in the design development process, being a key 
component of [23]. In turn, it has been suggested that 
user participation in the design phase of the app may pre-
vent future problems related to its use that may arise in 
clinical practice [24].

On the other hand, the prevention of quality issues in 
mHealth apps is important, as these can lead to limited 
efficacy or potentially harm the user [25]. Therefore, it is 
necessary to assess the quality of these type of apps from 
the early stages of their development [26]. In this regard, 
despite various attempts to develop general criteria for 
defining and evaluating the quality of mHealth apps, this 
implies a challenge due to the wide range of function-
alities and areas of application of these apps, as well as 
their constant evolution [26]. In an attempt, Stoyanov et 
al. [27] conducted a literature review of the existing cri-
teria for assessing the quality of mHealth apps, with the 
aim of developing a reliable and objective scale to mea-
sure the degree to which these apps comply with quality 
criteria. Thus, they established participation, function-
ality, aesthetics and quality of information, as well as 
subjective quality as quality criteria for these apps. As a 
result of this review, they developed the Mobile Applica-
tion Rating Scale (MARS), one of the most widely used 
tools for evaluating the quality of mHealth apps [28].

In addition, usability can be defined in terms of the 
degree to which a product can be utilized by specific 
users to reach specific goals in an effective and efficient 
manner, while at the same time facilitating user satisfac-
tion in a specific context of usage [29]. Given that lack 
of usability can be a significant obstacle to the adoption 
of mhealth apps [30], another method is to apply app 
assessment procedures to ensure good usability [22]. 
Usability has been identified as a core component of best 
practice in apps development [31]. Thus, its evaluation is 
motivated by aspects such as reporting on the redesign 
and refinement of the interface, among others [32]. In 
addition, evidence indicates that it is not only important 
to involve end-users, but also health professionals, in the 
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design of mental health apps [33] and in their usability 
evaluation [32].

When evaluating mental health apps’ usability, a 
mixed-methods approach is recommended [34, 35]. In 
this regard, the Medical Research Council framework 
for developing and evaluating complex interventions 
highlights the importance of integrating quantitative 
and qualitative data at various stages, from development 
to implementation [36]. Furthermore, considering the 
aspects of app integration in routine practice, as empha-
sized by the Normalization Process Theory [37], a mixed 
methods approach allows to capture the complexity of 
how users interact with and adapt to the application in 
real-world settings.

In this sense, our team has developed an app based 
on a transdiagnostic Cognitive Behavioural Therapy 
(CBT) intervention, the Unified Protocol for Transdi-
agnostic Treatment of Emotional Disorders (UP) [38]. 
Transdiagnostic interventions such as UP address com-
mon mechanisms underpinning a wide range of disor-
ders [39], enabling treatments to be designed for a wider 
group of disorders instead of for specific disorders, thus 
making it possible to treat individuals with comorbidity 
[40]. Given that EDs are characterized by difficulties in 
emotion regulation [41], the goal of the UP is to train in 
adaptive emotional regulation skills through eight mod-
ules [38]. Regarding its efficacy, to date, six systematic 
reviews have been published, five of them meta-analyses 
[42–47], demonstrating its utility with statistically supe-
rior effects to waiting list conditions and comparable to 
or lightly superior to those obtained by disorder-specific 

CBT [45, 47]. A preliminary version of the app, named 
RegulEm, has been developed as a result of the first stage 
of a participatory process involving users and profession-
als of Spanish public mental health units familiar with the 
UP [48].

The aim of the current study was to analyse the per-
ceived usability and quality of the preliminary version 
of RegulEm, as the need for this type of testing prior to 
assessing apps effectiveness has been emphasized [49]. 
A parallel mixed methods study was used with users and 
professionals who were also involved in the first stage of 
the participatory process. In this way, we seek to ensure 
that the app is appropriately designed and targeted to 
the end-users’ needs. The information collected will be 
used to refine the preliminary version of the app that 
will be included in a pilot study and a later randomized 
controlled trial (RCT) that will analyse the effectiveness, 
implementation, and cost-effectiveness of UP in blended 
format in Spanish public mental health units.

Methods
Participants
The present study used a convenience sample which con-
sisted of professionals and users who had collaborated in 
a focus group study prior to the development of the app 
[48]. Both groups, professionals and users, were familiar 
with the UP because they had applied or received the UP 
in group format within a multicenter RCT focused on 
analysing its effectiveness and cost-effectiveness in Span-
ish public mental health units [48].

In a first attempt, 7 professionals and 9 users were con-
tacted to participate via email. Of the users, 3 failed to 
respond and 2 were unable to attend the sessions due to 
scheduling difficulties. Consequently, a total of 11 par-
ticipants were enrolled in this study. Sociodemographic 
characteristics of professionals and users are depicted in 
Table 1.

Measures
Sociodemographic information was collected through 
questions included in a Google Forms survey of users and 
professionals in order to obtain a more detailed descrip-
tion of the characteristics of the sample.

System Usability Scale (SUS) [50] in its Spanish version 
[51] was used to evaluate the usability of the app. The 
SUS scale is a widely used 10-item questionnaire scored 
on a 5-point Likert scale ranging from 1 (strong disagree-
ment) to 5 (strong agreement).

Mobile Application Rating Scale (MARS) [27] and its 
user version (uMARS) [52], both in their Spanish ver-
sions [53, 54], were used to evaluate the quality of the 
app. The MARS provides an objective and subjective 
score of app quality and four scores from four objective 
quality subscales (engagement, functionality, aesthetics 

Table 1 Sociodemographic characteristics of participants 
(n = 11)
Variable Users (n = 4) Profession-

als (n = 7)
Mean (SD) Mean (SD)

Age 43.25 (5.38) 47.86 (9.58)
Proportion (%) Proportion 

(%)
Gender
 Men - 14.3 (n = 1)
 Women 100 (n = 4) 85.7 (n = 6)
User’s ED diagnosis*
 Generalized anxiety disorder 25 (n = 1) -
 Adjustment disorder 25 (n = 1) -
 Obsessive-compulsive disorder 25 (n = 1) -
 Non-specified anxiety disorder 25 (n = 1) -

Mean (SD) Mean (SD)
Professional’s experience
 Years of clinical experience - 16.57 (10.11)
 Hours of training received in UP - 42.00 (30.27)
 Patients to whom UP has been applied - 53.57 (31.45)
*Users were no longer meeting diagnostic criteria and had been discharged at 
the time of the study
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and information) across 23 items rated on a 5-point 
Likert scale ranging from 1 (“poor”) to 5 (“excellent”), 
except 5 items (14, 15, 16, 17 and 19) which also include 
a “not applicable” option. Furthermore, it provides 
a perceived impact score through 6 items rated on a 
5-point Likert scale ranging from 1 (“strongly disagree”) 
to 5 (“strongly agree”). The uMARS also provides an 
objective and subjective score of app quality and four 
scores from the same four objective quality subscales 
across 20 items rated on a 5-point Likert scale ranging 
from 1 (“poor”) to 5 (“excellent”), except 4 items [13–16] 
which also include a “not applicable” option. In turn, 
it also provides a perceived impact score from 6 items 
rated in the same manner as in the MARS.

Finally, a semi-structured interview guide developed 
for this purpose by the focus group moderator was used 
to collect as much qualitative information as possible 
regarding different specific aspects of the app’s perceived 
usability (entertainment, ease of use, content, aesthet-
ics and graphics, facilitators and barriers). The modera-
tor of the focus groups elaborated the questions taking 
into account the general research aim of the study [55]. 
To this end, and with the aim of facilitating the integra-
tion of quantitative and quantitative results, the inter-
view guide questions were prepared taking into account 
the items of the quantitative questionnaires used [27, 
50–54], including questions on similar issues (entertain-
ment, ease of use, engagement, aesthetics) and expand-
ing with questions on aspects other than those collected 
in the quantitative methods (app facilitators and bar-
riers). A first draft of the interview guide was prepared, 
reviewed and approved by the entire research team. The 
guide interview can be found in Table 2.

Procedure
This study comprises the second stage of the participa-
tory design and development process of RegulEm (differ-
ent stages of the process can be seen in Fig. 1).

Regarding study design, in the present work a con-
vergent parallel mixed methods study was used. In this 
mixed methods design, quantitative and qualitative 
information is collected and analyzed simultaneously 
but independently, and the results obtained from both 
approaches are then integrated for interpretation [56]. 
To ensure adequate reporting of the information, the 
Good Reporting of A Mixed Methods Study (GRAMMS) 
guidelines [57] for mixed methods studies have been fol-
lowed (see Additional file 1).

The study was performed under the approval of the 
ethics committee of General University Hospital of Cas-
tellón and in line with the principles of the Declaration 

Table 2 Questions from the focus group interviews with 
professionals and users
1) Have you found RegulEm an entertaining app?
2) In general, did you find RegulEm easy to use?
3) Do you consider that RegulEm has provided you with information of 
interest?
4) How would you rate the aesthetics and graphic features of RegulEm?
5) In general, to what extent do you consider that the different compo-
nents included in RegulEm (e.g., videos, audios, exercises, True and False 
exercises, testimonials, emergency button and weekly assessments of 
emotions and motivation) have been useful to you?
6) What aspects would you highlight as facilitators when using Reg-
ulEm? That is, what things or aspects of the app do you consider could 
help when carrying out the intervention (both related to the content 
and the design of the app)?
7) What aspects would you highlight as barriers when using RegulEm? 
That is, what things or aspects of the app do you consider might not 
help or hinder you when carrying out the intervention (both related to 
the content and the design of the app)?

Fig. 1 RegulEm development process
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of Helsinki. All participants accepted and signed the 
informed consent.

All participants were informed about the aim of the 
study and received a file of the preliminary version of the 
app. They were instructed to use the app for two weeks 
before participating in the focus groups to guarantee that 
they had enough time to review the modules of which the 
app is composed [48]. In this regard, RegulEm is based on 
the UP-patient manual [58], which is aimed at training in 
adaptive emotional regulation skills through 8 modules: 
[1] Setting goals and maintaining motivation; [2] Under-
standing your emotions; [3] Mindful emotion aware-
ness [4] Cognitive flexibility; [5] Countering emotional 
behaviors; [6] Understanding and confronting physical 
sensations; [7] Emotion exposures, and [8] Recognizing 
accomplishments and looking to your future. Each mod-
ule of the 8 in RegulEm mirrors the content of the cor-
responding UP manual module and follows a structure of 
content presentation, comprehension evaluation, exer-
cises, and conclusion. The content is delivered through 
videos, and comprehension of the content is assessed 
with true/false questions that provide feedback. Regard-
ing exercises, they are designed as instant message con-
versations. After completing a module, users can access 
the module again to review the content and practice 
additional exercises. Finally, the conclusion section sum-
marizes and reinforces the module’s content. For a more 
detailed presentation of the functionalities included in 
RegulEm see [48].

A total of two focus groups were conducted, each last-
ing an hour and a half. Both focus group were carried 
out online via Cisco’s WebEx platform. Prior to the focus 
groups, all participants completed sociodemographic 
information as well as the SUS [50, 51] and MARS [27, 
53], for professionals, or uMARS [52, 54], for users, scales 
through a Google Forms survey.

To conduct both focus groups, we followed an semi-
structured interview guide developed for this purpose 
(see Table  2). They were moderated by the principal 
investigator of the team, a senior researcher who has 
prior experience in the implementation of focus groups. 
Only one observer was present. In turn, the focus group 
moderator adopted a neutral interviewing style, and he 
formulated the questions in an open-ended manner to 
stimulate spontaneous answers and discussion among 
participants. Both focus groups were recorded to facili-
tate subsequent verbatim transcription.

Data analysis
The sociodemographic information and quantitative 
information from the SUS, MARS and uMARS was ana-
lyzed through descriptive statistical analysis using SPSS 
software [59]. SUS results were presented separately for 
the two groups and both total scores and 10-item means 

and standard deviations were reported. Regarding MARS 
and uMARS, means and standard deviations of app over-
all objective quality score, the four objective quality sub-
scales and total subjective quality score and its 4 related 
items were presented. Also, both means and standard 
deviations of the 6 items related to perceived impact and 
the total score were reported.

The report of the qualitative part of this study was con-
ducted according to the Consolidated Criteria for Report-
ing Qualitative Research (COREQ) [60] (see Additional 
file 2). Qualitative data was analyzed using the MAX-
QDA program [61]. First, recordings of the focus groups 
were transcribed verbatim. After, in order to determine 
emergent categories of analysis derived from the focus 
groups data, a thematic content analysis was conducted 
[62]. This method enabled the creation of a hierarchi-
cal coding schedule that facilitated the identification of 
general categories, including more specific subcategories 
and their corresponding areas, from the focus groups 
information. In this sense, using an inductive approach, 
a coding system was developed in which two members of 
the research team (PhD students both trained in qualita-
tive analysis), grouped the main ideas extracted from the 
transcription of the focus groups into “areas”. These areas 
consist of the ideas that were most repeated during the 
focus groups and are textual examples that emerged in 
the focus groups. Once these “Areas” were created, they 
were grouped into “Subcategories”, including those areas 
that shared common characteristics, generating a higher 
order classification. Finally, these subcategories were 
grouped into main “Categories” based on the main infor-
mation we wanted to obtain through the focus groups. 
In order to ensure inter-rater reliability, two researchers 
worked independently to extract the categories, subcat-
egories, and corresponding areas. The two researchers 
then compared their code systems and if any discrep-
ancies arose between their findings, a third researcher 
(senior researcher with experience in qualitative analysis) 
was consulted. Thus, the codes that did not match were 
compared, refined and reorganized to reach a consensus 
and obtain a first version of the code system. This first 
version was shared with the third researcher, which led to 
a further refinement and reorganization of the code sys-
tem resulting in its final version. Finally, a Cohen’s Kappa 
reliability analysis was conducted between the initial data 
extraction and the final version in order to evaluate the 
reliability of the qualitative analyses.

The qualitative information from the focus groups and 
the quantitative information from the questionnaires 
will be analysed independently and will be integrated 
and reported in the discussion section. The integration 
of the results obtained through both approaches will 
be performed in a manner that will explain the quanti-
tative results from a qualitative approach [63], i.e., the 
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qualitative data will be integrated with the quantitative 
data in order to understand the latter in greater detail.

Results
Usability and quality of the app
Usability assessment
As can be seen in Table  3, the professionals tended to 
report higher usability results than those reported by 
users, with a difference of almost 10 points above them 
in the SUS total score. However, the usability of the app 
could be rated as “excellent” by professionals and “good” 
by users, according to the classification suggested by 
Bangor et al. [64], with means of SUS total score of 
84.64 ± 08.60 and 75.00 ± 7.36 respectively. From the anal-
ysis of each of the items, it can be observed that in the 
case of professionals the lowest score corresponded to “I 

needed to learn a lot of things before I could get going 
with the app”, while the highest score was for “I felt very 
confident using the app”. For users, the lowest score was 
“I think that I would need support of a technical person 
to be able to use the app” and the highest score was for “I 
think I would like to use the app frequently”. For further 
detail, means and standard deviations of the answers to 
the items and the total usability score can be observed in 
Table 3.

Quality assessment
As can be observed in Tables 4 and 5, the overall mean 
score for the objective quality of the app was similar in 
both groups but higher among professionals (4.14 ± 0.31 
compared to 4.00 ± 0.27 for users) and can be interpreted 

Table 3 Descriptive statistics for SUS across professionals and users
SUS items Professionals

MA (SDB)
Users
MA (SDB)

I think I would like to use the app frequently 4.43 (0.53) 4.25 (0.96)
I found the app to be unnecessarily complex 1.57 (0.53) 2.25 (0.96)
I thought the app was easy to use 4.29 (0.49) 3.25 (0.96)
I think that I would need support of a technical person to be able to use the app 1.57 (0.79) 1.00 (0.00)
I found the various functions in the app were well integrated 4.14 (0.90) 3.75 (1.26)
I thought there was too much inconsistency in the app 1.57 (1.13) 1.75 (0.96)
I would imagine that most people would learn to use the app very quickly 4.00 (0.82) 3.00 (1.15)
I found the app very cumbersome to use 1.71 (0.49) 1.50 (0.58)
I felt very confident using the app 4.57 (0.53) 3.75 (0.96)
I needed to learn a lot of things before I could get going with the app 1.14 (0.38) 1.50 (0.58)
SUS total score 84.64 (8.60) 75.00 (7.36)
Note. SUS = System Usability Scale; MA = mean; SDB = standard deviation; Responses were scored on a 5-point Likert scale ranging from 1 = strong 
disagreement to 5 = strong agreement

Table 4 Descriptive statistics for MARS across professionals (n = 7)
MARS MA (SD)B Range
App overall objective quality 4.14 (0.31) 3.68–4.43
 Engagement 3.83 (0.55) 2.80–4.20
 Functionality 4.14 (0.24) 3.75–4.50
 Aesthetics 4.14 (0.42) 3.67–4.67
 Information 4.43 (0.35) 4.00-4.86
Subjective quality 3.40 (0.28) 3.50–4.25
 Would you recommend this app to people who might benefit from it? 4.29 (0.48) 4.00–5.00
 How many times do you think you would use this app in the next 12 months if it was relevant to you? 4.00 (0.00) 4.00–4.00
 Would you pay for this app? 3.14 (0.69) 2.00–4.00
 What is your overall (star) rating of the app? 3.86 (0.69) 3.00–5.00
Perceived impact 4.23 (0.48) 3.60-5.00
 Awareness – This app is likely to increase awareness of the importance of addressing intense emotions more effectively 4.57 (0.53) 4.00–5.00
 Knowledge – This app is likely to increase knowledge/understanding of how to deal with intense emotions more effectively 4.71 (0.76) 3.00–5.00
 Attitudes – This app is likely to change attitudes toward addressing intense emotions more effectively 4.29 (0.48) 4.00–5.00
 Intention to change – This app is likely to increase intentions/motivation to address intense emotions more effectively 3.86 (0.69) 3.00–5.00
 Help seeking – Use of this app is likely to encourage further help to address intense emotions more effectively (if it’s required) 4.43 (0.53) 4.00–5.00
 Behaviour change – Use of this app is likely increase addressing emotions more effectively 3.86 (0.69) 3.00–5.00
Note MARS = Mobile Application Rating Scale; MA = mean; SDB = standard deviation; Objective quality subscales and total objective quality score: 1 = Poor and 
5 = Excellent; 4 subjective quality items and total subjective quality score: 1 = Not at all / None / No / 1* / Poor and 5 = Definitely / >50 / Yes / 5 * / Excellent; 6 perceived 
impact items and total perceived impact score: 1 = Strongly disagree and 5 = Strongly agree
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as “good quality”, with 5 being the maximum rating 
possible.

In turn, as mentioned in the Method section, the 
MARS and uMARS objective quality scales contain four 
different subscales. In our study the information sub-
scale got the highest mean score for both professionals 
(4.43 ± 0.35) and users (4.56 ± 0.31), followed by aesthetics 
(4.14 ± 0.42 for professionals and 3.92 ± 0.74 for users) and 
functionality (4.14 ± 0.24 for professionals and 3.80 ± 0.28 
for users). The engagement subscale got the lowest mean 
score for both groups, 3.83 ± 0.55 for professionals and 
3.75 ± 0.34 for users.

Finally, regarding subjective quality and perceived 
impact, both scores were rated higher by users, with 
a mean score of 3.81 ± 0.62 for subjective quality com-
pared to 3.40 ± 0.28 for professionals and a mean score of 
4.67 ± 0.47 for perceived impact compared to 4.23 ± 0.48 
for professionals. The maximum rating possible was 5 for 
both overall scores. For further detail, means and stan-
dard deviations of objective quality subscales scores and 
subjective quality and perceived impact scores and items 
can be found in Tables 4 and 5.

Extracted categories, subcategories and areas
The thematic content analysis allowed for the identifica-
tion of 68 areas, 11 subcategories and 3 categories for the 
professionals’ focus group and 29 areas, 14 subcategories 
and 3 categories for the users focus group.

Information gathered in the professionals’ focus group
As mentioned, three main categories were identified: Use 
of the app, design, and suggestions for improvement.

Regarding the “Use of the app” category, three sub-
categories were mentioned:

Facilitators The professionals mentioned app charac-
teristics and components that they found could make 
its use easier. Ten areas were identified, of which the 
most frequently mentioned were “Motivation elements”, 
“Dynamic” and “Progress graphs”. Some literal examples 
of the information mentioned are: “You have added a lot 
of reinforcement and these things are very good” and 
“Seeing progress has seemed to me to keep up the motiva-
tion quite a bit”.

Barriers The professionals commented on different app 
aspects that they consider to be obstacles when using it. 
On the one hand, they identified “digital gap” and “Time 
and effort”. On the other hand, 4 areas related to charac-
teristics of some components of the app as videos or exer-
cises were identified (e.g.: “Long Videos”). Some verbatim 
examples of the information provided are: “You have to 
put time and effort into it. And I think that’s a drawback” 
and “The videos are 21 minutes long, to do them in one go, 
it’s hard to keep your attention for so long”.

Table 5 Descriptive statistics for uMARS across users (n = 4)
uMARS MA (SD)B Range
App overall objective quality 4.00 (0.27) 3.73–4.24
 Engagement 3.75 (0.34) 3.40–4.20
 Functionality 3.80 (0.28) 3.60–4.20
 Aesthetics 3.92 (0.74) 3.00-4.67
 Information 4.56 (0.31) 4.25-5.00
Subjective quality 3.81 (0.62) 3.00-4.50
 Would you recommend this app to people who might benefit from it? 4.75 (0.50) 4.00–5.00
 How many times do you think you would use this app in the next 12 months if it was relevant to you? 4.25 (0.50) 4.00–5.00
 Would you pay for this app? 2.25 (1.50) 1.00–4.00
 What is your overall (star) rating of the app? 4.00 (1.41) 2.00–5.00
Perceived impact 4.67 (0.47) 4.00–5.00
 Awareness – This app has increased my awareness of the importance of addressing intense emotions more effectively 4.75 (0.50) 4.00–5.00
 Knowledge – This app has increased my knowledge/understanding of how to deal with intense emotions more 
effectively

5.00 (0.00) 5.00–5.00

 Attitudes – The app has changed my attitudes toward addressing intense emotions more effectively 4.75 (0.50) 4.00–5.00
 Intention to change – The app has increased my intentions/motivation to address intense emotions more effectively 4.75 (0.50) 4.00–5.00
 Help seeking – This app would encourage me to seek further help to address intense emotions more effectively (if I 
needed it)

4.25 (0.96) 3.00–5.00

 Behaviour change – Use of this app will increase addressing my emotions more effectively 4.50 (0.58) 4.00–5.00
Note uMARS = Mobile Application Rating Scale: user version; MA = mean; SDB = standard deviation; Objective quality subscales and total objective quality score: 
1 = Poor and 5 = Excellent; 4 subjective quality items and total subjective quality score: 1 = Not at all / None / No / 1* / Poor and 5 = Definitely / >50 / Yes / 5 * / Excellent; 
6 perceived impact items and total perceived impact score: 1 = Strongly disagree and 5 = Strongly agree
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Strengths The professionals pointed out 3 areas as posi-
tive aspects of using the app. Specifically, they found it 
to be useful, empowering and highlighted its potential 
as a complement to face-to-face sessions with the thera-
pist. Some literal examples of the mentioned informa-
tion include: “I see it as a very good complement for the 
patient, as a follow-up, and for the therapist as well” and 
“We see patients every month at best… This will allow you 
to give continuity to the work”.

Regarding the “Design” category, three subcatego-
ries were mentioned:

Information Seven different areas related to app content 
were identified, some of the most frequently mentioned 
were: interesting, well collected, consistent and evidence-
based. Some verbatim examples of the information pro-
vided are: “You integrate the different things from the first 
module. You can see the coherence between one module 
and another” and “For me it is a professional app, with an 
approach and a basis behind it. Yes, evidence-based and 
professional”.

Aesthetics This subcategory focuses on the visual aspect 
of the app, which was described as simple and correct. 
Some literal examples of the information mentioned are: 
“Correct. Simple, without stridency, but it gets to the 
point” and “Visually correct. I found it OK but not exces-
sively striking”.

App components The professionals pointed out differ-
ent characteristics of the app’s main components. The 
most mentioned areas were related to the UP-content 
videos (UP representative content and App therapist), 
the “Present awareness” module audios (Accessible and 
Varied) and the Testimonials (Real examples). Some lit-
eral examples of the mentioned information include: “The 
content videos where the girl appears reflect quite well the 
fundamental part of what is involved in the UP-sessions, 
the main ideas” and “The girl really conveys a lot of tran-
quillity. She catches my attention, how well she expresses 
and explains herself. That helps and makes it easier for 
you to maintain attention”.

Finally, five subcategories were mentioned in relation 
to the “Suggestions for improvement” category: Adher-
ence, videos, exercises, emergency button and interven-
tion format. Some verbatim examples of the information 
suggested are: “Notifications would be interesting to 
maintain motivation” and “I have missed being allowed 
to add information once sent. When you write in a paper 
record you can… but here it’s more complicated”. For fur-
ther information on the areas identified and suggestions 
for improvement implemented, see 3.3 section.

For each category, the different subcategories and areas 
identified from the information gathered in the profes-
sionals’ focus group, as well as textual examples of each 
area, can be found in Additional file 3.

Information gathered in the users’ focus group
As mentioned, three main categories emerged: Strengths, 
barriers, and suggestions for improvement.

Regarding the “Strengths” category, five subcatego-
ries were mentioned:

App therapist The app’s therapist (i.e., the woman who 
stars in the UP-content videos, leading the explanation 
and guiding the treatment through the different modules) 
was highly appreciated by users. Five areas were identified 
in this regard, being “Facilitates focused attention” and 
“Peaceful” the most frequently mentioned. Some literal 
examples of the information mentioned are: “You feel so 
close to her. I think this girl conveys very much a sense 
of closeness” and “She catches your attention and makes 
you focus”.

Testimonials The users mentioned this app component 
was useful and interesting as well as being able to iden-
tify with the stories included. Some verbatim examples of 
the information provided are: “I identify with them” and 
“They have been very good for me. I answered the exercise 
and then I looked at it and redid it. That’s what I liked the 
most”.

UP-content videos Users mentioned that the content of 
the videos was interesting and well collected and explained 
and the supporting texts that appeared while the therapist 
was explaining were useful. Some literal examples of the 
mentioned information include: “It seemed to me that you 
have condensed all the information very well” and “Very 
well summarized, very well explained, very concise, very 
much to the point”.

Exercises Two areas were identified by users within this 
subcategory. They mentioned the exercises were specific 
and the one thing that helps while doing them is that they 
are very guided. Some literal examples of the information 
mentioned are: “Very guided. That helps a lot. That means 
you can get things, don’t get lost and don’t waste time” and 
“The questions are very specific. It’s very focused so that 
you answer what you have to answer and don’t ramble”.

Utility Users mentioned that they find the app very use-
ful, so they think that many people could benefit from 
using it. Some verbatim examples of the information pro-
vided are: “I would support everyone doing it” and “There 
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are many people who would benefit a lot from this type 
of app”.

Regarding the “Barriers” category, four subcatego-
ries were mentioned:

Commitment Users commented on some aspects that 
they consider could threaten the commitment to the app. 
The most repeated area was “Concentration required”. In 
addition, “Effort” and “Time” areas were also mentioned. 
Some literal examples of the mentioned information 
include: “It has been an effort for me at certain times” and 
“When you get into the app you have to be 100% on it, you 
can’t be doing other things. You have to be very focused”.

Technical aspects This subcategory focuses on technical 
bugs that may happen while downloading and using the 
app. In this regard, one user mentioned problems down-
loading the application because of limited phone space, as 
can be observed in this literal example of the information 
provided: “I didn’t have enough space on the phone, so I 
had to download it on another mobile…”.

Use of the App Two areas were identified: Two patients 
mentioned having difficulties in finding the testimonials 
and another patient in finding the drop-down button used 
to answer some of the exercises. Some literal examples of 
the information mentioned are: “I think the testimonials 
are very hidden” and “There are things that I was not very 
clear about. Above all, the drop-down button: for some 
unknown reason, I have not seen the sign meant to unfold 
and I have had to see the explanation several times”.

App usage instructions video The app usage instruc-
tions video (i.e., video that appears on the first screen of 
the app, prior to the start of treatment, giving instructions 
on how to move around the app) emerged as a subcat-
egory, as 2 areas related mainly to the audio of the video 
were identified: “The sound quality is like very homemade. 
There’s an echo and it makes it look like you’ve made the 
video at home”.

Finally, five subcategories were mentioned in relation 
to the “Suggestions for improvement” category: Adher-
ence, videos, aesthetics of “the UP house” included in the 
App, emergency button, and weekly emotional assess-
ment. Some verbatim examples of the information sug-
gested are: “I would prefer a more curvilinear design 
rather than so straight, the curves are relaxing” and “I 
miss the option of a relaxation technique on this button. 
If I had a crisis and pressed the button, I would not, for 
example, be satisfied with the text “at the next visit with 
the therapist you will discuss it”, I would like to have 
a solution right now”. For further information on the 

areas identified and suggestions for improvement imple-
mented, see 3.3 section.

For each category, the different subcategories and areas 
identified from the information gathered in the users’ 
focus group, as well as verbatim examples of each area, 
can be found in Additional file 3.

App integration of suggestions for improvement and 
content-related bug correction
As can be seen in Additional file 3, a total of 20 different 
areas related to suggestions for improvement were col-
lected, 14 proposed by professionals and 7 by users, with 
both groups agreeing on one of them. In total, 20% of the 
suggestions for improvement have been implemented 
in the refined version of the app. One of the suggestions 
implemented was notifications, proposed by both groups 
and which were programmed to be sent as a reminder to 
log into the app after 5 days without logging into it and 
to complete the weekly emotional assessment. Another 
suggestion implemented, only proposed by profes-
sionals, was for the app to resume playing a video from 
where the user had left off the previous time they had 
watched it. Finally, the remaining suggestions included 
were proposed by users and consisted of improving the 
audio quality of the app usage instruction video and the 
possibility of adding and/or modifying emotions to be 
assessed weekly.

Of the 16 suggestions not included, 14 related to the 
videos, exercises, and emergency button could not be 
implemented due to lack of budget but a note of them 
was made for future versions. As for the remaining 2, 
therapist-patient contact was not considered because it 
would increase the workload for the professionals and 
the complementary use in group therapy did not cor-
respond to an improvement of the app itself but to the 
intervention format in which it could be used. Finally, in 
both focus groups some syntactic bugs were detected, 
which were corrected in the refined version of the app.

Data extraction reliability
As observed in Table 6, the agreement index between the 
first data extraction and the final version of the extraction 
ranged from 83.52 to 100%, which indicates a moderate-
high agreement between the first data extraction and the 
final version of the extraction.

Discussion
The aim of this study was to analyse the perceived 
usability and quality of the preliminary version of Reg-
ulEm by users and professionals that had been involved 
in its design from the first stage of the process. In terms 
of the findings obtained, results highlight important 
key areas and data that can contribute to the ongoing 
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research and practice in mHealth field and helped to 
refine this preliminary version of RegulEm.

Regarding SUS results, the usability of RegulEm was 
perceived as good by users and excellent by profession-
als. On the one hand, regarding users, the scale item 
with the highest mean score was the one related to the 
belief that they would use the app frequently, which can 
be explained by the different strengths of the app col-
lected in the focus group, such as the testimonials sec-
tion, in line with previous work on mental health apps 
that include this component as a way to enhance users’ 
motivation [65]. Another identified strength that could 
explain this item to be the highest scored could be the 
exercises, of which the “guidance” and “concrete” areas 
were highlighted, in line with previous studies in which 
users of mental health apps indicated a preference for 
apps with simple and clear exercises guidelines [33]. On 
the other hand, in relation to the professionals, the item 
with the highest mean score was the one about feeling 
confident using the app, which could be explained by 
the qualitative information collected in relation to the 
information contained in the app, which they valued 
as professional and evidence-based, in line with previ-
ous work [66]. In turn, the item related to believing 
that they would use the app frequently also obtained a 
high average score, which could be understood given 
the strengths regarding the use of the app collected in 
the focus group of professionals, such as the fact that 
they consider it useful, a good complementary element 
to face-to-face therapy and empowering. Furthermore, 
in relation to empowerment, given the characteristics 
of BC, in which the user must take part of the manage-
ment of the treatment through the work with the app, 
empowerment, related to self-efficacy [67], could be 
an important aspect. Bandura’s social learning theory 
suggests that therapeutic change would derive from 
self-efficacy, defined as “beliefs in one’s capabilities to 
organize and execute the courses of action required 
to produce given attainments” [68]. In this sense, an 
empowering effect of using the app could be consid-
ered to influence the favorable outcome of the interven-
tion. In this regard, previous work has found a partially 
supported mediating effect of self-efficacy, along with 
other cognitive variables, on the effect of Internet-based 
interventions for the treatment of depression [69] and 
posttraumatic stress disorder [70].

Data regarding usability is encouraging, since usability 
issues have been identified as the most prevalent barrier 
to engagement with mental health apps [65]. However, 
the total perceived usability scores varied approximately 
10 points between both groups, being higher the per-
ceived usability of the professionals. More specifically, 
the two items of the SUS scale in which a greater dif-
ference in scores was observed between the two groups, 
with a mean response of one point more in the case of 
professionals, were “I thought the app was easy to use” 
and “I would imagine that most people would learn 
to use the app very quickly”. A possible explanation of 
that could be that the group of professionals, having a 
greater knowledge and command of each of the mod-
ules that compose the intervention (UP), perceive the 
app as easier to use and faster to learn to handle than 
the group of users, who despite being familiar with 
the intervention for having received it previously, they 
know it to a different degree or in a different manner. 
User’s point of view includes being aware of their dif-
ficulties of tolerating intense emotions, something that 
is not easy from them to learn. However, despite the 
difference between the perceived usability scores of the 
two groups, we consider it important to highlight as a 
strength that both overall usability scores were good. 
Finally, it is important to point out that part of the 
future steps will be aimed at implementing the sugges-
tions for improvement resulting from this study that 
could not be included in the app, which could lead to 
a better perceived usability of the app and a possible 
alignment of the usability scores of both groups.

Furthermore, the quality of RegulEm was rated as 
good by both users and professionals according to the 
uMARS and MARS results respectively. In both groups, 
the information subscale got the highest mean score. 
Regarding professionals, the different areas identi-
fied from the focus group regarding the information 
contained in the app, such as well-collected informa-
tion, useful, interesting and evidence-based informa-
tion could account for this being the most highly rated 
subscale. While in the case of users, information sub-
scale being the highest scored could be explained by the 
strengths identified about the video content included in 
the app, such as the well-gathered and interesting con-
tent or the support texts. This data is promising, since 
due to the long periods between sessions in Spanish 
public mental health units [9], much of the focus of the 

Table 6 Data extraction reliability
FG session Areas Subcategories Categories

% K % K % K
Patients 94.87 0.85, almost perfect 100 1.00, perfect 100 1.00, perfect
Professionals 83.52 0.42, moderate 92.31 0.63, substantial 80.00 0.54, moderate
Note FG: Focus group; %: Percentage of agreement between the draft version and the final version of data extraction; K: Cohen’s kappa.
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BC will be on the information provided by RegulEm. 
In addition, the engagement subscale got the lowest 
mean score in comparison with the remaining subscales 
in both groups. This data is meaningful if we observe 
that both users and professionals agreed in highlight-
ing notifications as a suggestion for improvement, in 
line with previous work that mentions notifications as a 
necessary feature in mental health apps [71, 72]. In this 
regard, special attention should be paid to this aspect, 
as engagement has been suggested as a mechanism of 
action for clinical outcomes of mental health apps [73] 
and can be affected by factors such as usability, compet-
ing priorities and time [74].

On the other hand, it is important to mention that the 
qualitative analysis identified different barriers to the use of 
the app mentioned by users and professionals. In the case 
of users, technical problems or time, effort and concentra-
tion required were mentioned, among others. While in the 
case of professionals, barriers such as the digital divide along 
with others related to the app content, such as the length 
of the videos or the complexity of the emotional exposure 
exercises were identified. These findings are consistent with 
those supported by a review focused on identifying barriers 
to telemedicine use that are associated with reduced accep-
tance, which informs that most of these barriers are user-
related, such as technical literacy, followed by those related 
to the intervention, such as technical problems [75]. There-
fore, special attention should be paid to the barriers iden-
tified in the present study, since they could be associated 
with lower acceptance of the app by users and, therefore, 
with interruption in its use or non-use, affecting its future 
implementation. In this sense, 20% of the app improvement 
suggestions identified in this study were implemented in the 
app, some of them directly related to the mentioned barri-
ers. However, it is important to take into account the rest of 
the improvement suggestions that could not yet be included 
in order to implement them in future versions of the app.

Results from this study should be interpreted in light of 
some limitations. First, convenience sampling was used. 
In addition, the sample size was small and data satura-
tion was not possible. In turn, we consider it important 
to highlight as a limitation that some of the questions in 
the focus group interview guide were closed, which could 
have limited the conversation or given rise to ambigu-
ous answers, and others were formulated in a sugges-
tive manner, which could have reflected the moderator’s 
expectation of a response and could have incited it [76]. 
At the same time, focus group interactions may lead to 
answers that are socially expected [55]. Finally, conclu-
sions of this study should be interpreted within the con-
text of Spanish public mental health units and may not be 
generalizable to those provided in other health contexts.

While acknowledging the aforementioned limitations, 
this study offers several strengths. Even though special 

attention needs to be paid to the usability of mHealth 
apps before analysing their effectiveness [22], the num-
ber of published studies reporting usability assessment 
results is small and has decreased slightly compared to 
the rapidly growing number of this type of apps [35]. 
Therefore, this study reinforces the need to gather more 
evidence regarding usability assessment within this field.

In addition, after usability assessment, studies suggest to 
include the preliminary version of the app in a pilot study 
for final refinement before it is released in a larger trial [34]. 
Thus, it is worth nothing that this study helps to ensure that 
RegulEm is properly designed and oriented to the needs of 
end users [35] before it is used as part of a BC intervention 
in a pilot study and a subsequent RCT that will analyse the 
intervention effectiveness, implementation, and cost-effec-
tiveness [48].

It is also noteworthy that a parallel mixed methods 
design was followed. In this study, quantitative and quali-
tative methods are used independently, analysed sepa-
rately and then their results are integrated into the overall 
interpretation [56]. Although qualitative methods may be 
an optimal way to collect details about user experiences 
and behaviors that cannot be captured with quantitative 
ones, findings indicate that not enough detailed informa-
tion is obtained with these techniques [77]. In this man-
ner, as discussed in previous literature, a mixed-method 
approach may be more useful [34, 35]. Thus, by following 
this approach we ensure to obtain a more complete pic-
ture of RegulEm’s usability and quality as well as sugges-
tions for improvement. Finally, another strength is that 
health professionals have been involved. In this regard, 
there is a lack of involvement of health professionals 
in usability evaluation of mental health apps, despite 
it being known that including them helps to ensure the 
medical quality of the app [32].

Conclusion
In conclusion, this study, using a parallel mixed method, 
has analyzed the perceived usability and quality of the 
preliminary version of RegulEm by users and profes-
sionals who had been involved in its participatory design 
and development since the first stage of the process. The 
usability of RegulEm was perceived as good by users and 
excellent by professionals, while the quality was per-
ceived as good by both groups. In turn, the different areas 
identified in both focus groups provide relevant informa-
tion on the usability of RegulEm and have contributed 
to its refinement. Thus, future work will focus on ana-
lyzing RegulEm feasibility and preliminary effectiveness 
in combination with face-to-face UP sessions through 
a pilot study in Spanish public mental health units and 
a subsequent RCT that will analyze its effectiveness, 
implementation and cost-effectiveness in the same con-
text. In addition, upcoming work should also focus on 
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further improving the app by integrating suggestions for 
improvement that have not been included so far, as well 
as exploring the opinions and experiences of people who 
do not respond to treatment or drop out.
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