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Abstract 
The purpose of this study is to investigate the interests and preferences of 
adolescent students for a mental health application for anxiety and depres-
sion, given the lack of previous studies. Combining the data of modern inter-
national literature and empirical research on the most common mental health 
problems in adolescence, anxiety and depression, and on the technological 
interventions in the field of mental health, the study focuses on applications. 
The findings presented high rates of anxiety and depression in adolescents, 
especially among girls, and high rates of correlation for these two mental health 
problems. In addition, adolescents reported some interest for the use of an 
application for anxiety and depression, which almost doubled with the pre-
supposition of a mental health professional recommendation for this applica-
tion. High preference was reported for features related to access, reliability, 
function/content, security, and personalization of the application. Lower pre-
ference was reported for features related to the user’s social interaction with 
others (mental health professionals, peers) and for issues regarding the option 
of concealing the application on the smartphone. A deeper look into these 
findings revealed differences in the rates of anxiety and depression in relation 
to the level of interest and preference of the adolescents for some features of 
the application. Finally, on the basis of the above findings, the design of a 
mental health application for adolescents with anxiety and depression symp-
toms, “CALMA”, is recommended. 
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1. Introduction 

Adolescence is a developmental transition period of significant changes, which 
makes it vulnerable to a variety of mental health problems (Blakemore, 2019). 

A wealth of research contributes to the fact that anxiety and depression are the 
most common mental health problems during adolescence (Kalin, 2021; Kessler, 
Petukhova, Sampson, Zaslavsky, & Wittchen, 2012). Depressive and anxiety dis-
orders were found to rank sixth (6th) on the list of diseases associated with disa-
bility-adjusted life years (DALYs) at ages 10 - 24 years, and appear to be asso-
ciated with incidents of self-harm (Vos et al., 2020). A doubling of anxiety and 
depression levels in adolescence was noted in the COVID-19 period (Racine et 
al., 2021). 

The average age of onset of anxiety disorders is 11 years, with 75% of all an-
xiety disorders developing by the age of 21 (Rapee, 2014). On the other hand, the 
onset of depression is typically located around mid to late adolescence (Petito et 
al., 2020), with symptoms increasing during adolescence and stabilizing during 
the transition to adulthood (Galambos, Barker, & Krahn, 2006; Galambos, Lead-
beater, & Barker, 2004; Ge, Lorenz, Conger, Elder, & Simons, 1994; Kim, Capal-
di, & Stoolmiller, 2003). 

In terms of transgender differences, girls are more likely than boys to expe-
rience anxiety (Kessler et al., 2012) and depressive disorders (Nolen-Hoeksema 
& Hilt, 2009), as well as related symptoms (McLaughlin & King, 2015; Rudolph, 
Flynn, & Abaied, 2008). 

Similarly, in studies of adolescents in Greece, high rates of depressive symp-
toms were also observed, especially among girls (Magklara et al., 2015; Zacha-
ropoulou et al., 2014). 

It is worth noting that both anxiety and depressive disorders are often comor-
bid with each other (McLaughlin & King, 2015), and there are shortcomings not 
only in the diagnosis (Garcia & O’Neil, 2021; Leaf et al., 1996) but also in the 
treatment of both disorders, as many adolescents do not seek mental health ser-
vices (Gulliver, Griffiths, & Christensen, 2010). Therefore, finding ways to en-
gage adolescents with professional mental health services and knowledge about 
mental health seems of utmost importance (Garrido et al., 2019). 

As a consequence of the general widespread daily use of digital technologies 
(Villanti et al., 2016; Wartella, Rideout, Montague, Beaudoin-Ryan, & Lauricella, 
2016) and the Internet by adolescents (Keeley & Little, 2017), one of the recent 
strategies to overcome this barrier is online mental health services (Sweeney, 
Donovan, March, & Forbes, 2019), with their effectiveness in a variety of mental 
health issues highlighted by several studies (Donovan & March, 2014; Ebert et 
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al., 2015; Reyes-Portillo et al., 2014). Complementarily, “e-health” has been pro-
posed by the World Health Organization (WHO) as a strategy to strengthen 
health services (Huang et al., 2019).  

In this context, there has been a significant increase in the release of mental 
health apps that successfully assist in the diagnosis, assessment and management 
of health problems (Free et al., 2013). Their dissemination and use are wide-
spread and appear to have increased following the COVID-19 period (Palmer & 
Burrows, 2021). 

However, Grist, Porter and Stallard (2017), report that applications developed 
exclusively for children and adolescents are few and far between. From the study 
review is inferred that there is a gap in the existence of such applications in 
Greece, too. Also, the majority of mental health apps available raise concerns 
about their content (Clay, 2020). Focusing on the content of apps for anxiety and 
depression, there are shortcomings in safety, confidentiality and user referral 
functions in more appropriate contexts in cases of severe distress, crisis or suici-
dality (Bry, Chou, Miguel, & Comer, 2018), but also data protection policies for 
minors (Qu, Saw, Roquet, & Doherty, 2020). Applications for youth anxiety 
lacked advanced functionalities for real-time assessment of the user’s mood and 
emotional or behavioural state (Myers et al., 2020), but also psychoeducational 
material (Bry et al., 2018). Furthermore, in applications for depression there is a 
gap in the use of psychometric tools, such as questionnaires (Qu et al., 2020). Se-
rious deficiencies were also observed in the inclusion of evidence-based content 
in applications for anxiety and depression (Bry et al., 2018; Qu et al., 2020), 
which may make mental health professionals even more cautious about recom-
mending their patients to use such apps (Huguet et al., 2016; Kertz et al., 2017), 
and many apps diminish the role of the health professional when using them 
(Myers et al., 2020; Qu et al., 2020). 

Although the investigation of their effectiveness is at an early stage (Pham, 
Wiljer, & Cafazzo, 2016), research shows positive effects on mental health issues 
(Firth & Torous, 2015; Firth et al., 2017a, 2017b; Nicholas, Larsen, Proudfoot, & 
Christensen, 2015; Shen et al., 2015). 

However, studies of populations using mental health apps have noted high 
dropout/abandonment rates (Alqahtani & Orji, 2020). Central to the effective-
ness of mental health apps is the concept of engagement, which is related to the 
alignment of the app with the interests and preferences of users (O’Brien & 
Toms, 2008; Rickwood, Webb, Kennedy, & Telford, 2016; Thompson, Peura, & 
Gayton, 2015). However, here too, there is a research gap (Garrido et al., 2019; 
Kenny, Dooley, & Fitzgerald, 2016; Ribanszki et al., 2021), much more in Greece. 

2. Purpose and Originality of the Research 

Based on the above data and gaps in empirical research, the present study was 
designed to investigate the interests and preferences of adolescents to design an 
app to support adolescents with symptoms of anxiety and depression. 

The novelty of the survey at national and international level is the prior quan-
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titative assessment of the interests and preferences of the general and clinical 
adolescent population for mental health applications, and specifically for anxiety 
and depression. The aim of this strategy is both to design a mental health appli-
cation that is more adequately and exclusively targeted at adolescents and to 
strengthen their commitment to such an application. 

Research Hypotheses-Research Questions 

In this context, research hypotheses and research questions were formulated. 
More specifically, it is expected: 

• Adolescents report high levels of anxiety (Garcia & O’Neil, 2021) and de-
pression. 

• Adolescent girls report higher levels of anxiety (McLaughlin & King, 2015) 
and depression (Parker & Brotchie, 2010) symptoms than boys. 

• Lower anxiety scores (Nelemans et al., 2014) and higher depression scores 
(Galambos et al., 2006) in late adolescents compared to those in middle adoles-
cence. 

• Correlation-covariance values between anxiety and depression in adoles-
cents (McLaughlin & King, 2015). 

• Majority smartphone/tablet ownership and app usage among adolescents 
(Pew Research Center, 2018). 

• Low rates of prior use of mental health apps for anxiety and depression by 
adolescents (Chan, Kow, & Cheng, 2017). 

• Low personal interest percentage for using a mental health app to manage 
anxiety/depression symptoms (Chan et al., 2017). 

• Higher interest percentage for using a mental health app to manage anxie-
ty/depression symptoms if recommended by a mental health professional (the-
rapist or psychiatrist) than not involving a professional (Lipschitz et al., 2019). 

• High preference for features related to security, personalisation, content and 
functionality, access and reliability of the application. 

• Low preference for including a questionnaire on depression or anxiety. 
In the absence of research findings, another originality of the present study is 

the investigation of the levels of interest in using a mental health app, as well as 
preferences for each feature of the app, among adolescents in the sample who 
were a clinical population, noting high levels of anxiety and/or depression in the 
present study. Specifically, the following research questions were formulated: 

• Are there differences in adolescents’ anxiety and depression levels in terms 
of their level of interest in using a mental health app? 

• Are there differences in adolescents’ anxiety and depression levels in terms 
of the level of preference for each app feature? 

3. Methodology 
3.1. Sample 

The sample of the study consisted of 117 adolescent boys and girls aged 14 - 18 
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years old from regions of Greece. Specifically, the sample came from the wider 
areas of Athens, Patras, Nafpaktos and Chalkida, so as to represent urban and 
semi-urban adolescent popularities. Most of the adolescents were of Greek na-
tionality and the majority of them were attending a vocational high school (EPAL). 
Participants also came from Gymnasiums, General Lyceums, while some of them 
declared to be University students. 

3.2. Data Collection Tools 

An impromptu Demographic Questionnaire was utilized to collect data to cap-
ture the demographics of the sample, the State-Trait Anxiety Inventory-Trait 
subscale (STAI-T) from Spielberg’s State-Trait Anxiety Inventory (STAI) (Spiel-
berger, Gorsuch, Lushene, Vagg, & Jacobs, 1983). to assess anxiety levels, Ko-
vacs’ Children’s Depression Inventory (CDI) (Kovacs, 1992, 2008) to assess de-
pression levels in the sample, and an impromptu “Questionnaire of Interests and 
Preferences for Mental Health Applications” to assess homonymous interests 
and preferences. 

The “Mental Health Application Interests and Preferences Questionnaire” 
consisted of statements about mental health application characteristics rated on 
a Likert-type scale. These characteristics were derived from the review of empir-
ical qualitative research in this field and were designed according to the specifi-
cations dictated by the relevant literature for structuring a new instrument (La-
goumintzis, Vlachopoulos, & Koutsogiannis, 2015; Paraskevopoulos, 1999). More 
specifically, the questionnaire’s statements about adolescents’ preferences and 
needs for mental health applications were grouped into the following categories: 
Safety, Personalization, Functionality/Content, Access and Confidentiality. 

3.3. Procedure 

Initially, the survey questionnaire was designed and administered in both paper 
and electronic form, through the Google Forms platform, in order to reach a 
larger percentage of the sample. The information and instructions given to the 
participants were exactly the same, while a written assurance of data confiden-
tiality was given. 

The questionnaires were distributed either through direct contact with ado-
lescents or school units, or mailed, or several participants “introduced” other 
peers to the survey. Τhe only criterion that was set for the selection of the schools 
was the pupils’ age group so as to be compatible with the survey target group 
(14-18 years old). Of the 13 schools had been approached, 8 admitted the invita-
tion to take part in the survey. 

From this process, 125 questionnaires, 112 in paper and 13 electronic, were 
collected. Of these, eight (8) questionnaires were excluded from the survey due 
to incomplete completion (5) or due to doubts about the reliability of the an-
swers (3). At this point it is worth mentioning that in the electronic question-
naires it was specified by default that the completion of the questions was com-
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pulsory in order to avoid loss of data. This resulted in the final sample of 117 
adolescents.  

Data were processed and analyzed with the statistical program IBM SPSS Sta-
tistics 27. 

4. Results 

The results of the analyses are presented below in relation to the research hypo-
theses and the research questions posed. 

It is worth mentioning the fact that the items in the State-Trait Anxiety In-
ventory-Trait subscale (STAI-T) had a normal distribution, while in the Child-
ren’s Depression Inventory (CDI) they had a non-normal distribution, so the 
corresponding statistical criteria were selected for the analyses of each scale. 

4.1. Demographic Characteristics of the Sample  

Table 1 provides a detailed presentation of the demographic characteristics of 
the survey sample. 

The majority of the adolescents who took part in the survey was males (53.8%), 
of middle adolescence (69.2%) and specifically of the age of 15 (29.9%). The 
most of the participants were students of vocational high schools (64.1%). The 
vast majority of the adolescents of the study were Greek. 

 
Table 1. Respondents’ demographic data. 

 N = 117 
Frequency 

(f) 
Valid Percent 

(%) 
Cumulative  

Percent 

Gender 

Male 63 53.8 53.8 

Female 54 46.2 100.0 

Non binary 0 0 100.0 

Age 

14 years old 20 17.1 17.1 

15 years old 35 29.9 47.0 

16 years old 26 22.2 69.2 

Middle adolescence 
(14 - 16 years old) 

81 69.2  

17 years old 24 20.5 89.7 

18 years old 12 10.3 100.0 

Late adolescence 
(14 - 16 years old) 

36 30.8  

Educational 
level 

Secondary school 30 25.6 25.6 

High school 10 8.5 34.2 

Vocational high school 75 64.1 98.3 

University 2 1.7 100.0 

Ethnicity 
Greek 109 93.2 93.2 

Foreign 8 6.8 100.0 
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4.2. Anxiety and Depression Levels in the Total Sample 

As shown in Figure 1, the majority of adolescents in the total sample (44.4%) 
reported high anxiety, 25.6% reported moderate anxiety, while 29.9% reported 
no/low levels of anxiety, Also, the vast majority of the sample of adolescents in 
the survey (88.9%) reported severe depressive symptomatology, with only 11.1% 
reporting mild depressive symptomatology. Of particular significance is the 
finding that none of the survey participants reported an absence of depressive 
symptomatology. 

4.3. Comparison of Adolescent Anxiety and Depression Scores by 
Gender and Age 

To investigate possible differences in levels of anxiety and depression by gender 
(boys-girls) and age group (middle adolescence-late adolescence), the statistical 
T-test criterion was applied to compare means for independent samples (boys- 
girls and middle adolescence-late adolescence respectively) in the case of the 
State-Trait Anxiety Inventory-Trait subscale (STAI-T) due to normal distribu-
tion. In the case of Children’s Depression Inventory (CDI), the non-parametric 
test of two independent samples (boys-girls and middle adolescence-late adoles-
cence respectively) Mann-Whitney Test was applied due to non-normal distri-
bution. 
 

 
 

 
Figure 1. Distribution of percentages of anxiety and depression levels in 
the whole sample. 

29.9%

25.6%

44.4%

Anxiety
[State-Trait Anxiety Inventory - Trait Scale (STAI-T)] 
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Serious Depressive 
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The analysis revealed statistically significant differences in levels of anxiety 
and depression between boys and girls. 

Specifically, girls have a higher mean ( x  = 46.26, SD = 10.29) than boys ( x  
= 41.65, SD = 9.20) in anxiety levels (p = .012). In terms of scores on the Child-
ren’s Depression Inventory (CDI), higher median scores were observed in girls 
[M = 30.00 (22.75 - 35.25)] than in boys [M = 25.00 (21.00 - 31.00)] (p = .016) on 
the Total Depression Score. Statistically significant gender differences were also 
reflected in the Negative Self-Esteem subscale, with girls again scoring higher [M 
= 5.00 (3.00 - 6.00)] compared to boys [M = 3.00 (2.00 - 5.00)] (p = .009). 

Regarding the comparisons of anxiety and depression levels by age group of 
the adolescents in the sample, no statistically significant differences were found 
in either of the two scales, STAI-T and CDI, nor in subscales of the CDI. 

4.4. Anxiety-Depression Correlation in the Total Sample 

To investigate the correlation between the specific variables the non-parametric 
Spearman’s rho criterion was used as an index of relevance. 

From analyses, strong positive associations were found between the State-Trait 
Anxiety Inventory-Trait subscale (STAI-T) and the Children’s Depression In-
ventory (CDI) and its subscales. More specifically, a positive correlation is ob-
served between the State-Trait Anxiety Inventory-Trait subscale (STAI-T) and 
the Total Depression Score (rs = .741, p < .001), and with the subscales of the 
Children’s Depression Inventory, in particular with “Negative Self-Esteem” (rs 
= .694, p < .001), “Negative Mood” (rs = .491, p < .001), “Anhedonia” (rs = .489, 
p < .001) and with “Interpersonal Problems” (rs = .741, p = .003), thus confirm-
ing the original research hypothesis. 

4.5. Smartphone/Tablet Ownership and Use of Apps and Mental  
Health Apps 

As expected, the majority of the teenagers in the sample (98.3%) have a smart-
phone/tablet, and a same percentage had used an app (social media, weather, 
music or movie platforms, games, information, etc.) (98.3%). Also, the majority 
of the teenagers in the survey (81.2%) have not used an app to manage anxiety or 
depression. 

However, a significant proportion (18.8%) said they had previously used such 
a mental health app to help manage anxiety/depression. 

4.6. Interest in Using Mental Health Apps for Anxiety/Depression  
in the Total Sample of Adolescents 

Of particular interest is the comparative Figure 2, which shows that the percen-
tage of high adolescents’ interest to use an app to help them manage their anxie-
ty/depression symptoms, if the app was recommended by a mental health pro-
fessional (therapist or psychiatrist) (34.2%) was almost twice as the one of the 
adolescents’ personal interest in using a mental health app for anxiety/depression 
(17.9%). 
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Figure 2. Comparison of percentages of high and low levels 
of personal interest for use mental health apps for anxiety/ 
depression and of interest for use mental health apps for 
anxiety/depression with a mental health professional’s recom- 
mendation in the whole sample. 

4.7. High and Low Preferences/Needs for Mental Health  
Application Features for the Total Sample of Adolescents  

As shown in Figure 3, adolescents appeared to indicate a high preference/need 
for the majority of the app features asked in the survey. Higher percentages of 
preference appeared to be indicated for parameters related to access and confi-
dentiality, while high percentages were also indicated for features related to the 
other broad categories (security, functionality/content, personalization). Less 
high, but at a significant rate, were features such as the ability to hide the app 
from the mobile phone, the ability to connect to a mental health professional/ 
service and to enable the user to communicate online with another person with 
the same problems as him/her. 

4.8. Interests and Preferences of Adolescents for a Mental Health  
Application for Anxiety and Depression with High Anxiety  
and Depression Scores 

To compare the anxiety and depression levels in each category “Low Interest”/ 
“Low Preference”, “High Interest”/“High Preference” for the individual interest 
and preference statements, the statistical criterion T-test for independent sam-
ples (“Low Interest”/“Low Preference”, “High Interest”/“High Preference”) for 
in the case of the State-Trait Anxiety Inventory-Trait subscale (STAI-T), due to 
normal distribution, and in the case of the Children’s Depression Inventory (CDI), 
due to non-normal distribution, the nonparametric test of two independent sam-
ples (“Low Interest”/“Low Preference”, “High Interest”/“High Preference”) Mann- 
Whitney Test was applied.  
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Items categorization: Security (1, 2, 3), Personalization (4, 5, 6, 7), Function/Content (8, 9, 10, 11, 12, 13, 14), Access (15, 
16), Reliability (17, 18).  

Figure 3. Comparison of percentages of high and low preferences/needs for mental health app features. 

4.8.1. Interests for a Mental Health App for Anxiety and Depression of  
Adolescents with High Anxiety and Depression Scores 

Adolescents who expressed high interest in using an app to help them manage 
anxiety or depression showed higher anxiety scores ( x  = 49.19, SD = 9.18) 
compared to those who reported low interest ( x  = 42.59, SD = 9.75) (p = .005), 
and higher depression scores [M = 31.00 (25.50 - 38.00)] compared to those who 
reported low levels of interest [M = 25.00 (21.00 - 31.50)] (p = .022). 

Similarly, adolescents who reported high interest showed higher anxiety 
scores ( x  = 48.97, SD = 8.75) for using an app to manage anxiety or depression 
symptoms if it was recommended by a mental health professional (therapist or 
psychiatrist), compared to those who reported low interest in this statement ( x  
= 41.08, SD = 9.49), a difference that is highly statistically significant (p = .005). 
In addition, adolescents with high interest also showed higher depression scores 
[M = 30.50 (24.50 - 37.00)] compared to those who reported low interest [M = 
25.00 (21.00 - 31.50)], a difference that is statistically significant (p = .003). 

4.8.2. Preferences of Adolescents with High Anxiety and Depression  
Scores towards a Mental Health Application for Anxiety and  
Depression 

Analysing the relevant data, statistically significant differences were observed in 
the levels of anxiety and depression of adolescents who reported a high prefe-
rence for some characteristics compared to adolescents with a low preference. 

More specifically, on security-related parameters, adolescents who reported a 
high preference for password inclusion had higher anxiety scores ( x  = 45.29, 
SD = 10.29) than those who reported a low preference ( x  = 40.97, SD = 8.70), a 
statistically significant difference (p = .025). Regarding the possibility of hiding 
the mobile app, adolescents with high preference also reported higher levels of 
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anxiety ( x  = 45.98, SD = 10.46) and depression [M = 27.00 (24.00 - 36.50)], 
compared to those who reported low preference who reported lower scores on 
anxiety ( x  = 42.19, SD = 9.31) (p = .042) and depression [M = 25.00 (20.25 - 
31.75)], (p = .019) respectively. 

The ability to select functions (e.g., reminders) in a mental health app was 
preferred highly by adolescents who had higher anxiety ( x  = 45.36, SD = 
10.60), and depression scores [Μ = 27.00 (23.00 - 35.00)], compared to corres-
ponding scores of adolescents who referred lower preference in this feature ( x  
= 41.50, SD = 8.50), [Μ = 25.00 (20.00 - 30.00)], (p = .031). 

Regarding features related to the function/content of the app, it was observed 
that adolescents who indicated a high preference for the inclusion of an anxie-
ty/depression symptom assessment questionnaire had higher levels of anxiety 
( x  = 45.70, SD = 9.53) and depression [Μ = 28.00 (24.00 - 35.00)] with adoles-
cents with low preference scoring lower for anxiety ( x  = 40.33, SD = 9.85) (p 
= .005) and depression [M = 23.00 (20.00 - 29.25)] (p = .002), respectively. A 
high preference for brief exercises to directly address anxiety/depression symp-
toms was also reported by adolescents in the study who had higher anxiety levels 
( x  = 45.59, SD = 9.99), compared to the corresponding anxiety levels of ado-
lescents who reported low preference ( x  = 40.77, SD = 9.22) (p = .011). Inter-
active content was also highly preferred by adolescents with higher anxiety 
scores ( x  = 45.50, SD = 9.77), compared to those who reported a low prefe-
rence ( x  = 41.79, SD = 9.84) (p = .039). High preference for the ability to 
communicate online with another person with the same problems was mani-
fested by adolescents who also reported higher levels of anxiety ( x  = 45.68, SD 
= 9.58) and depression [M = 27.00 (23.00 - 35.75)], noting a statistically signifi-
cant difference from those who reported low preference with the corresponding 
scores ranging for anxiety ( x  = 42.03, SD = 10.03) (p = .047) and depression 
[M = 25.00 (20.00 - 31.00)], (p = .036). 

High preference regarding access features such as the free availability of the 
app was reported by adolescents who expressed higher levels of anxiety ( x  = 
44.55, SD = 10.40) than those who reported low preference ( x  = 40.60, SD = 
7.13), a statistically significant difference (p = .037). 

Finally, in terms of application reliability, content reliance on research data 
was reported in high preference by adolescents with anxiety scores ( x  = 45.41, 
SD = 9.94), compared to those who reported low preference ( x  = 40.24, SD = 
9.11) (p = .008). 

5. Discussion 

The findings are then analysed in relation to the parameters set in the research 
hypotheses and research questions. 

5.1. Analysis of Findings about Anxiety and Depression in  
Adolescence 

Initially, the findings of the study confirm the majority of international literature 
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and research, which highlights that anxiety and depression are the most com-
mon mental health problems during adolescence (Kalin, 2021; Kessler et al., 
2012; UNICEF, 2018). The high rates of depressive symptoms presented in the 
present study may be a result of response bias. A strongly possible interpretation 
may also be that adolescents with higher rates of depressive symptoms showed 
more interest in participating in a study to create a mental health app to support 
adolescents with symptoms of anxiety and depression, as has been supported by 
international research (Lipschitz et al., 2019). 

The transgender differences identified with higher anxiety and depression 
scores in girls are consistent with previous research (McLaughlin & King, 2015; 
Nolen-Hoeksema & Hilt, 2009; Parker & Brotchie, 2010), and even in Greece 
(Magklara et al., 2015; Zacharopoulou et al, 2014). The age range of the adoles-
cent students in the study (middle and late adolescence) should be taken into 
account in this finding, as international literature points out that from middle to 
late adolescence, transgender differences emerge, with girls showing an upward 
trend in terms of an anxiety disorder symptom (Ohannessian, Milan, & Van-
nucci, 2017), while being nearly twice as likely to be diagnosed with major de-
pressive disorder and reporting nearly twice as many depressive symptoms as 
boys (Hankin & Abramson, 2001; Hyde, Mezulis, & Abramson, 2008; No-
len-Hoeksema & Hilt, 2009; Rudolph et al., 2008). Girls’ higher scores on “Nega-
tive Self-Esteem” levels are possibly related to their more negative attitudes about 
body appearance and their difficulty in managing the physical changes of ado-
lescence. For women, body image is inextricably linked to self-esteem, and dissa-
tisfaction with body image is a risk factor for depression (Stice, Hayward, Ca-
meron, Killen, & Taylor, 2000). At the same time, boys’ lower depression scores 
may be explained by the fact that depression in boys, and in men more generally, 
may be ignored, as many find it difficult to talk about their feelings or fear a re-
duction in their masculinity (Branney & White, 2008). 

The fact that no statistically significant differences in anxiety and depression 
levels were found between the age group of adolescent students seems to be ex-
plained by findings from other studies. In particular, Rapee (2012) points out 
that the average age of onset of anxiety disorders in adolescence occurs at dif-
ferent points in development, and stresses that the precise timing of the onset of 
these disorders is particularly difficult. At the same time, other studies converge 
on the conclusion that some anxiety disorders tend to decline and others tend to 
increase from mid to late adolescence (Hale III, Raaijmakers, Muris, Van Hoof, 
& Meeus, 2009; Nelemans et al., 2014). The instrument utilized in the present 
study assessed anxiety symptoms collectively rather than specific anxiety disord-
ers. Regarding the absence of statistically significant age differences in depres-
sion scores, it should be mentioned that according to Bulhões, Ramos, Severo, 
Dias and Barros (2021), depressive symptoms show different trajectories during 
adolescence, which may lead to different consequences. Also, there are not a few 
studies that report zero development or even improvement of depressive symp-
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toms from mid to late adolescence (Galambos et al., 2006; Measelle, Stice, & 
Hogansen, 2006). 

The high positive correlation values between anxiety and depression levels of 
the adolescent students in the sample support the high rates of comorbidity be-
tween these two mental health problems that have been identified by many re-
searchers (McLaughlin & King, 2015). 

5.2. Analysis of Findings about Smartphone/Tablet Ownership  
and App Use in Adolescence 

The possession of smartphones/tablets and the use of apps by the majority of the 
adolescent students in the survey is confirmed by the evidence of numerous stu-
dies that note that the use of digital technologies (e.g., Internet use, smart phones, 
mobile phone apps and social media platforms) is now an integral part of every-
day life for adolescents as well (Villanti et al., 2016; Wartella et al., 2016). 

In contrast, the survey findings note that the majority of adolescents have not 
used an anxiety or depression app in the past, agreeing with other researchers 
who report a lack of adolescent awareness of such apps (Chan et al., 2017), low 
rates of installation and use by adolescents (Wartella et al., 2016), poor evidence 
of effectiveness, and privacy concerns about these apps (Lipschitz et al., 2019). 

5.3. Analysis of Findings about Adolescents’ Interest in a Mental  
Health Application for Anxiety/Depression 

As originally predicted, the majority of adolescents in the sample showed low 
interest in using a mental health app to manage anxiety/depression symptoms. 

Many adolescents seem to view health management via smartphone as an is-
sue of minor importance compared to other interests. Chan and colleagues (2017) 
reported that adolescents preferred to use their smartphone to play games, surf 
the internet or social media rather than to monitor their health. Even in online 
app shopping (app stores), their preferences revolved around entertainment 
apps. Negative beliefs about these apps also appeared to play an important role, 
and many adolescents were concerned about social stigmatisation by their peers 
if they used such an app (Chan et al., 2017). 

In fact, this high interest was expressed by adolescents who reported high le-
vels of anxiety and depression. The finding confirms similar survey data from 
Lipschitz and colleagues (2019) in a clinical population of adults with anxiety 
and depression, where 73.1% reported some level of interest in using a mental 
health app, a figure that reached 77.3% when the question only asked of those 
who owned a smart device. 

It is also crucial to mention the potential impact of the high ownership of 
smartphones/tablets on the high levels of interest in a mental health application 
that noted. 

It also confirmed the initial hypothesis that adolescents’ interest in a mental 
health app for anxiety and depression would be higher if it was recommended by 
a mental health professional (therapist or psychiatrist), with percentage almost 
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twice as high as personal interest in such an app. This high interest, in fact, was 
reported by adolescents with high anxiety/depression scores. These findings are 
consistent with data from the research of Lipschitz and colleagues (2019), and 
other research has also highlighted the important role of the mental health pro-
fessional in the adoption of other clinical technologies for mental health issues 
(Nazi, 2013). 

Of particular importance seems to be the identity of the health professional 
who approves and recommends an app of survey participants’ use of such an 
app was higher when the specialist came from the mental health field than from 
the primary care field. Research also shows that “trusted sources” have a strong 
influence on an individual’s decision to use an intervention, but it rarely hap-
pens, raising the imperative for health care providers to be involved in discus-
sions about mobile phone apps (Schueller, Neary, O’Loughlin, & Adkins, 2018). 

5.4. Analysis of Findings about Adolescents’ Preferences for a  
Mental Health App for Anxiety/Depression 

5.4.1. Safety 
Having a password was reported to be highly preferred by the adolescent stu-
dents in the survey, consistent with the findings of other studies (Kenny et al., 
2016). In fact, these adolescents appeared from the findings of the present study 
to report higher anxiety scores than those who reported low interest in this func-
tion. Indeed, the issue of security appears to be a key parameter for the design 
and use of an app (Proudfoot et al., 2010), which becomes even more critical 
when considering that in a survey by Bry et al. (2018) only 5% of apps for tee-
nage anxiety had security-related features (e.g., passwords, references to data 
security). 

Important for adolescents is also ensuring that the user has the ability to con-
trol privacy issues, such as keeping personal information anonymous (Kenny et 
al., 2016), as was also shown in the findings where anonymity of the app was 
high on the preferences of adolescents. 

Also, given the fear of stigmatization (Ribanszki et al., 2021), many adoles-
cents suggest the possibility of hiding the mobile app (Kenny et al., 2016), a fea-
ture that was also rated relatively highly by the adolescents in this study, who 
even reported higher anxiety and depression scores than those who reported a 
low preference for this item. 

5.4.2. Personalisation 
The sample of teenage students seemed to be divided in terms of their level of 
preference for the possibility of creating a personal profile. Indeed other studies 
place this element as important to the attractiveness of the app for teenagers 
(Kenny et al., 2016), while others mention the privacy issues raised (Alqahtani & 
Orji, 2020; Kenny et al., 2016). 

As an attractiveness feature, the possibility to choose the design features of the 
application, such as colours and backgrounds (Garrido et al., 2019; Ribanszki et 
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al., 2021) was also appreciated by many studies, an element that was highly pre-
ferred by the teenage students in the study. 

Also, the ability to set reminders was set at a high preference by the adolescent 
students in the study, as originally hypothesized, consistent with findings from 
other studies. These adolescents also appeared to report high levels of anxiety 
and depression. Indeed, the role of reminders in a mental health app seems to be 
particularly important, as they remind the user to participate in mental health- 
related activities (Huang et al., 2019), perform a specific exercise or take their 
medication (Marshall, Dunstan, & Bartik, 2020). 

The ability to track mental health trajectories was also placed high in the pre-
ferences of the sample, a finding that other studies agree with, placing this fea-
ture of particular importance for measuring various parameters such as mood 
and sleep (Alqahtani & Orji, 2020), but also particularly helpful for identifying 
recurrent mood patterns (Garrido et al, 2019); through the collection of data 
from the mental health app, if it is found that the user is experiencing significant 
arousal, Bakker et al. suggest the relaxation breathing technique, which has been 
shown to be particularly helpful (Manzoni, Pagnini, Castelnuovo, & Molinari, 
2008). 

5.4.3. Operation/Content 
High on adolescents’ preferences was the inclusion of psycho-educational con-
tent features such as strategies for coping with anxiety/depression symptoms and 
information and advice about mental health, features that have been positively 
evaluated as particularly helpful for mental health issues by other researches 
(Alqahtani & Orji, 2020; Bakker, Kazantzis, Rickwood, & Rickard, 2016). 

A high preference was also expressed for the inclusion of interactive content 
in the app, and this was reported by adolescents with higher anxiety and depres-
sion scores. Indeed, the use of images, music, videos and games make the app 
more engaging and increase user engagement (Alqahtani & Orji, 2020; Kenny et 
al., 2016; Ribanszki et al., 2021). Music has even been shown to reduce anxiety, 
among other things (Knight & Rickard, 2001), and activities that include listen-
ing to music seem to help regulate emotion (Bakker et al., 2016). Game-based 
applications have been shown to be particularly helpful in managing anxiety and 
depression (Knox et al., 2011). It is worth noting, however, that it is rare for apps 
for adolescent anxiety management to allow users to tailor their content to their 
own preferences or those that included interactive content that reacted to us-
er-input information (Bry et al., 2018). 

Brief exercises for immediate management of anxiety/depression symptoms, 
which was rated high in the preferences of adolescents, especially those with 
higher anxiety scores, is a parameter that has been positively evaluated by other 
studies (Ribanszki et al., 2021). Indeed, among the most widely used interven-
tion methods in mental health applications are techniques of cognitive-behavioral 
therapy (Bakker et al., 2016; Titov et al., 2011). More specifically, increasing 
physical activity can reduce symptoms of depression (Cooney et al., 2013) and 
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anxiety (Anderson & Shivakumar, 2013) and promote psychological well-being 
(Alexandratos, Barnett, & Thomas, 2012), evidence that has already been ex-
ploited by many mobile phone apps (Fanning, Mullen, & McAuley, 2012). At the 
same time, the notion of immediacy and urgency is also one of the themes often 
mentioned as a preference by mental health app users, mainly requesting an 
immediate connection with a specialist in urgent situations (Alqahtani & Orji, 
2020). 

The not so high preference of the adolescents in the survey for the possibility 
of connecting with a mental health professional/structure, although adolescents 
in other studies rated it highly (Garrido et al., 2019; Kenny et al., 2016), possibly 
related to adolescents’ general inertia in seeking help for mental health issues 
(Rickwood, Deane, & Wilson, 2007), as well as some adolescents’ view that ac-
cessing help over the phone cannot replace face-to-face contact (Garrido et al., 
2019). 

Similarly, a less low preference was reported for the possibility of online com-
munication with another person with the same problems, although other studies 
put it high in the preferences of adolescents (Campbell & Robards, 2013), possi-
bly the preference levels are interpreted taking into account the reservation of 
some adolescents that the advice given by such peer groups is inaccurate (Gar-
rido et al., 2019). However, high preference for this feature was reported by ado-
lescents with higher anxiety and depression scores, a finding that is in line with 
other research that reports that although few, there are nevertheless applications 
where through dedicated forums users have the opportunity to share their expe-
riences and support each other (Alqahtani, Al Khalifah, Oyebode, & Orji, 2019). 
At the same time, adolescents in this way reinforce a sense of belonging and 
connection (Campbell & Robards, 2013). 

There was also a high preference for adolescents with high anxiety/depression 
scores to include an anxiety/depression symptom assessment questionnaire, but 
research contradicts this finding. Specifically, they report that the predetermined 
options for characterizing situations were “too restrictive” or “quite imprecise” 
for some adolescents (Kenny et al., 2016), as was the case with the predeter-
mined options on automatic thoughts, which contributed to increased anxiety 
(Tucker & Goodings, 2015). However, other research has praised mental health 
apps for their ability to increase users’ emotional awareness (Morris et al., 2010; 
Kauer et al., 2012), which is a key parameter of cognitive-behavioural therapy 
(Clark, 2013), and by extension a prerequisite for effective user engagement (Ri-
banszki et al., 2021).  

5.4.4. Access 
Attributes related to access to the app were rated higher than any other attribute 
studied in this survey. Ease of use has been rated highly in other studies (Alqah-
tani & Orji, 2020; Kenny et al., 2016; Ribanszki et al., 2021). The free availability 
of the app has also been put forward as a very key element for the selection and 
use of such apps by adolescents (Alqahtani & Orji, 2020; Kenny et al., 2016; 
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Werner-Seidler et al., 2017), and in the present study, adolescents who reported 
a high preference for this feature also showed higher anxiety scores, which sug-
gests that it is particularly necessary for them, as parental involvement in paying 
for the app may have been associated with increased anxiety for adolescents. 

5.4.5. Reliability 
High preference by the adolescent students in the present study, especially those 
with higher anxiety scores, was also set for reliability characteristics. Given the 
paucity of available evidence-based mental health apps (Torous & Roberts, 2017) 
and by extension the lack of trust in them by users and health professionals 
(Torous et al., 2018), basing the content of the app on research data is a key 
component of such an app. At the same time, this feature can motivate users 
with mental health problems to engage mental health apps plays the scientific 
identity of the app designer (Alqahtani & Orji, 2020), highlighting the impor-
tance of designing the app by mental health experts (Garrido et al., 2019). 

6. Limitations 

The way the survey sample was collected, as well as its size and demographic 
characteristics, constitute reservations as to the generalisability of the results. 
Also, the categorization of ages into middle and late adolescence was derived 
from Barrett’s (1996) proposal, while other researchers recommend different ca-
tegorizations (Salmela-Aro, 2011). Still, levels of anxiety and depression were 
assessed only from the perspective of adolescents through self-report question-
naires. There was also a vast majority of adolescents who reported high rates of 
depression symptoms, a finding that may raise concerns about possible response 
bias. Therefore, the topic was approached unidimensionally and possibly some 
adolescents presented a socially acceptable picture, even if their anonymity was 
respected. Finally, the Self-Reported Questionnaire of Interests and Preferences 
for Mental Health Applications was designed to quantitatively explore these va-
riables in adolescents by setting predefined characteristics to be assessed, thus 
depriving them of the opportunity to self-report other characteristics or provide 
additional information about them. 

7. Suggestions for Future Research 

For future research, it is suggested to investigate the levels of anxiety and depres-
sion systemically, including information from the adolescents’ context (parents, 
teachers, peers). It is also considered necessary to develop mental health applica-
tions exclusively for children and adolescents, while investigating their effec-
tiveness (Grist et al., 2017). In addition, it would be important to explore the 
reasons for discontinuing/abandoning the use of such an app (Alqahtani & Orji, 
2020), while also studying ways of designing them that would increase engage-
ment with them (Lattie et al., 2019). A gap is also identified in the development 
of quantitative tools to assess adolescents’ interests and preferences for mental 
health apps.  
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8. Implementation of the Research Findings 

The findings of the present study can be used not only to obtain data on adoles-
cents’ preferences and interests in mental health apps, but also to design such an 
app for adolescents with anxiety and depression problems. 

“CALMA”: An Innovative Application to Support Adolescents with  
Anxiety and Depression Symptoms 

• Design of the application by experienced scientific staff (mental health profes-
sionals, IT, marketing, graphic design). 
• Application Features 

■ Password Password 
■ Privacy assurance text message 
■ Hide app from smartphone home screen  
■ Create a personal profile 
■ Selection of design features and functions 
■ Mental health tracking (graphs) 
■ Short psychometric tool for assessing anxiety/depression 
■ Multimedia (videos, images, music, games) 
■ Comprehensive training material on symptom management strategies 
■ Providing mental health advice/information 
■ Brief exercises for immediate symptom management 
■ Connection to a mental health professional/structure 
■ Forum for peer-to-peer communication 
■ Free of charge 
■ Simple instructions for use 
■ Scientific documentation of the content 

• Outreach, information and awareness raising for mental health professionals to 
promote implementation. 

9. Conclusion 

The findings of the study showed that adolescents have high levels of anxiety and 
depression. Transgender differences in anxiety and depression levels were also 
highlighted, with girls showing higher levels than boys. No differences in anxiety 
and depression scores were found for the adolescent age group. Furthermore, 
high correlation values of anxiety and depression were identified. 

Still, the vast majority of adolescent students reported having a smartphone/ 
tablet and having used various apps, with low rates noted for prior use of anxie-
ty/depression apps. 

Most adolescents reported low interest in using a mental health app for an-
xiety. However, this figure almost doubled when the requirement of a recom-
mendation of this app by a mental health professional was made. 

In addition, teenagers reported (relatively) high preference for almost all the 
characteristics they were asked to rate. Particularly high preference was expressed 
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for suggestions related to access, confidentiality, security and the function/content 
of the application. Lower preference was expressed for issues related to the pos-
sibility of hiding the application from the mobile phone, and for features related 
to the social interaction of the user with third parties. 

Finally, differences were also observed in anxiety and depression scores in 
terms of adolescents’ level of interest and preference for the various features of 
the app, thus focusing on the preferences and needs of adolescents with more 
strongly reported anxiety and depression problems. 
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