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Abstract
Background: Youth at clinical high-risk (CHR) for developing psychosis are characterized by long-standing social 
deficits and isolation compared to healthy youth. Because poor social functioning is predictive of transition to 
psychosis, it is important to monitor its fluctuations. 
Objective: To describe the development of a mobile application to monitor social functioning for CHR youth. 
Methods: App development was divided into two phases. In Phase 1, three focus groups with up to eight CHR 
participants were conducted to discuss (i) content, (ii) graphic design, and (iii) user experience of the app. A 
working prototype was developed, debugged, and systematically tested by developers. In Phase 2, 13 participants 
(nine CHR individuals and four healthy controls) evaluated the app through a usability testing for one week. 
Feedback was gathered through the 23-item Mobile Application Rating Scale user-version (uMARS). Participants 
were questioned further regarding improvements, positive, and negative aspects of each of the uMARS’ items and 
app features. Focus groups and uMARS’ qualitative data were audio-recorded, transcribed verbatim, and analyzed 
through an inductive approach. 
Results: The app was named SOMO and incorporated five features: 1) home screen; 2) goal setting; 3) 11 daily 
questions; 4) a calendar; and 5) feedback. The application monitored number of daily in-person and online inter-
actions, meaningfulness and time spent with each person, conflict and conflict resolution, activities performed, 
subjective perception of socialization, and loneliness. SOMO received a good overall score in the uMARS: an 
excellent score in safety, close to an excellent score in functionality; good scores in information, aesthetics and 
subjective quality; and acceptable scores in engagement. 
Conclusion: Co-design with youth through focus groups provided effective feedback for developing SOMO, 
which demonstrated initial usability and acceptability. Future research should robustly test the app for efficacy, 
safety, and should determine that it is a valid and reliable measure of social functioning for the CHR population.
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1 Introduction

A major research focus in the psychosis field is youth who are 
at clinical high-risk (CHR) for developing psychosis. These 
individuals present with attenuated or subthreshold psychotic 
symptoms and typically have poor social and role functioning 
(Fusar-poli et al., 2012). Although less than a third may devel-
op a full-blown psychotic illness within two years (Fusar-Poli 
et al., 2012), the majority, even those who do not transition to 
psychosis, are characterized by long-standing social deficits and 
isolation compared to healthy youth (Addington et al., 2018). 
If left untreated, these deficits can lead to profound disability, 
regardless of the presence or severity of the attenuated psychotic 
symptoms. Furthermore, both poor initial social functioning as 
well as a decline in social functioning over time are predictive of 

later transition to psychosis (Addington et al., 2019; Addington 
et al., 2017; Brucato et al., 2017). Current methods of assessing 
and monitoring social functioning are limited to infrequent cli-
nician rated scales such as the Global Functioning: Social (GF:S; 
Cornblatt et al., 2007), or the Social and Occupational Function-
ing Assessment Scale (SOFAS; Morosini, Magliano, Brambilla, 
Ugolini, & Pioli, 2000). There is a need to develop tools to assess 
social functioning in a dynamic and ecologically valid way (Al-
varez-Jimenez et al., 2019). Tracking youths’ responses in (near) 
real-time ensures minimal data loss and early detection of any 
decline in social functioning. Without this, we remain depend-
ent on single-point retrospective measures that do not capture 
the dynamics of the adolescent’s social interactions or when a 
decline may occur. Daily assessments can be easily undertaken 
using new technologies such as smartphones. Today, 90% of 
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youth in Canada own a mobile phone (Pew Research Centre, 
2019). Moreover, psychiatric patients, especially those under 30, 
show favorable attitudes to using their smartphones to moni-
tor their symptoms (Torous et al., 2014). Given youth’s enthusi-
asm for mobile-based applications, these platforms may provide 
cost-effective, anonymous, non-stigmatizing, and continuously 
available support to CHR youth (McDermott et al., 2010). 

However, the development of mobile-based applications fac-
es several challenges such as user interface design, information 
architecture, and application context (König-Ries, 2009), which 
may interfere with the usability of apps by specific populations. 
To reduce some of these difficulties, participatory design (i.e. 
involving the user from the beginning to the end of the devel-
opment of a mobile-based application; Scandurra, Hägglund, & 
Koch, 2008) has been proposed as a useful approach in creat-
ing a highly usable application that matches users’ idiosyncratic 
needs. Participatory design through focus groups aims to design 
mHealth applications (Hamzah, 2018) with users, rather than 
for users, by involving them throughout the development proc-
ess (Sanders, 2002). Participatory design usually involves three 
phases: (i) initial exploratory work mostly done by researchers; 
(ii) the discovery process, which is when most interaction oc-
curs between researchers and users; and (iii) the prototyping 
phase by iteratively shaping artifacts (Spinuzzi, 2005). The most 
common methods for data collection in participatory design 
are semi-structured interviews, focus groups, workshops, or or-
ganizational games (Spinuzzi, 2005). Among others, participa-
tory design can use different techniques to: (i) create tangible 
artifacts such as collages, probing, and prototyping; (ii) explain 
things such as storyboarding using diaries, blogs, or pictures; 
and (iii) act and play by using games or improvisation (Sanders, 
Brandt, & Binder, 2010).

Focus groups have been previously used with youth and ado-
lescents to gather information regarding mHealth tools and user 
needs. These have generally been useful in obtaining informa-
tion about safety, engagement, accessibility, functionality, type 
of information captured, and features to be included in mobile 
apps (Hetrick et al., 2018; Kenny, Dooley, & Fitzgerald, 2014; 
Lim et al., 2019; Reid et al., 2009). Adolescents and young adults 
are capable of providing valuable feedback related to mHealth 
tools and their features such as avatars, social interaction, fre-
quency, duration, timing, and mode of delivery (Cornelius et 
al., 2013). Specifically, youth have an interest in smartphone 
applications promoting behavior change that includes tracking 
behaviors, setting personal goals, and getting information (Den-
nison, Morrison, Conway, & Yardley, 2013). 

There are some mobile-delivered interventions dedicated to 
improving social functioning such as FOCUS for schizophrenia 
(Ben-Zeev et al., 2014), and +Connect (Lim et al., 2019) and 
myCompass (Fogarty et al., 2017) for depression and anxiety. 
SPAN (Social Participation and Navigation) implements social 
goal-setting for adolescents with a traumatic brain injury (Narad 
et al., 2018), and MATS (Mobile Assessment and Treatment for 
Schizophrenia) monitors socialization attitudes through four 

daily text messages for individuals with schizophrenia (Gra-
nholm, Ben-Zeev, Link, Bradshaw, & Holden, 2012). However, 
none have included daily monitoring of functioning comprising 
a diverse range of self-reported social aspects. Therefore, we have 
developed SOMO, an application to monitor daily social activ-
ity among youth at CHR. This article describes the development 
and testing phases of the app. To the best of our knowledge, this 
is the first time a tool has been developed to exclusively monitor 
social functioning, an important predictor of transition to psy-
chosis and impairment in those at CHR for psychosis. 

2 Methods

2.1 Sample 

Participants were identified from current studies at the At-
Risk for Mental Illness Research Program at the University of 
Calgary. When youth attended one of their follow-up assess-
ments, they were asked if they would like to participate in an 
app study. Inclusion criteria were: 1) meet criteria for one of the 
three established criteria for a psychosis-risk syndrome (i.e. at-
tenuated psychotic symptom state, brief intermittent psychotic 
state, or genetic risk with deterioration in functioning) based 
on the Structured Interview for Psychosis-Risk Syndromes 
(McGlashan, Walsh, & Woods, 2010); 2) ages between 12–30 
years old; and 3) understand and provide signed informed con-
sent. Ethics approval from the Conjoint Health Research Ethics 
Board (CHREB) was obtained for the focus groups and usability 
testing. All participants provided informed consent to partici-
pate in this project (parental informed consent and assent were 
obtained for those under the age of 18) and for the use of the 
material created in the focus groups for publication purposes.

2.2 Procedure 

Phase 1 (Development): Three 90-minute focus groups were con-
ducted (June-August, 2018) with a maximum of 10 and a mini-
mum of four participants per group (Heary & Hennessy, 2002). 
Focus groups were facilitated by OSE, a doctoral level clinical 
psychologist with experience in focus groups, and co-facilitated 
by two undergraduates who worked on the app development (JT, 
JF). The first group (June 2018) focused on app content. Opin-
ions were gathered on the existing paper tools that measure so-
cial functioning such as the Global Functioning: Social (GF:S; 
Cornblatt et al., 2007). See Supplementary Material for a full list 
of tools consulted. The second group (June 2018) focused on the 
graphic design in two parts: (1) Participants were shown cur-
rent existing apps on the market that assess similar outcomes 
(i.e., goals, relationships, social skills) and participants generated 
opinions and design ideas; (2) Following Design Studio method-
ology (Warfel, 2009), participants were prompted to create free-
style sketches of the features they would want in the app, which 
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were subsequently discussed by the group (see Supplementary 
Material eFigure 1). The third group (August 2018) focused on 
user experience. Participants reviewed a working prototype of 
the app and were prompted initial in-group testing to offer feed-
back on features, design, speed of the app, data storage, and iter-
ate on the design further. Participants were reimbursed $30. 

Phase 2 (Usability Testing): The app was tested systematically 
on iOS and Android devices by the app developers (alpha-test-
ing). Participants then tested the app (beta-testing) for one week 
(December, 2018) and were provided quantitative and qualitative 
feedback on their experience with SOMO. Of the 13 participants, 
four were healthy controls with no prior experience of the app; 
five were CHR participants with no prior experience of the app; 
and four were CHR participants who previously participated in 
at least one focus group. Participants were reimbursed $90. 

2.3 Measures

To obtain feedback about the app following the usability test-
ing, the Mobile Application Rating Scale user-version (uMARS; 
Stoyanov, Hides, Kavanagh, & Wilson, 2016) was utilized. This 
is a 5-point Likert scale [1=poor, 2=fair, 3=acceptable, 4=good, 
and 5=excellent] with 23 items covering questions about engage-
ment, functionality, aesthetics, information, subjective quality, 
and perceived impact. All of the subscales can be evaluated by 
their mean score. The uMARS has demonstrated good test-
retest reliability (ICC=.70) and excellent internal consistency 
(α=.90; Stoyanov et al., 2016), showing good internal consist-
ency in our sample (α=.82). One question regarding perceived 
safety was added. The uMARS was implemented in interview 
form, where participants provided their quantitative rating for 
each item, and the interviewer prompted further questioning to 
gather qualitative information (i.e. on improvements, positive 
and negative aspects) for each of the uMARS items. No attempt 
was made to analyze the perceived impact, as it was beyond the 
scope of the article. 

2.4 Data analyses 

The focus groups and the qualitative interviews were audio-
recorded and transcribed verbatim. For Phase 1, a general in-
ductive approach was employed for analysis (Thomas, 2006). 
Transcripts were summarized and used in conjunction with the 
design sketches to underscore the main app design and features. 
The three focus groups were analyzed as a whole dataset (Braun 
& Clarke, 2013). When specific research questions guide the fo-
cus groups (i.e. app features), results can be extracted with fo-
cused objectives (Thomas, 2006). OSE coded the main themes 
and features and JT checked for accuracy until data saturation 
was obtained (Guest, Bunce, & Johnson, 2006). For Phase 2, de-
scriptive information about the semi-structured interview proc-
ess and the quality ratings through the uMARS were reported.

3 Results

3.1 Development of the app

Ten participants were invited to each of the three focus groups. 
Eight participants confirmed that they would attend focus 
groups 1 and 2. For focus group 3, only six participants con-
firmed, and two did not attend due to a last-minute schooling 
conflict. Eight participants attended the first focus group (age: 
M=20.0, SD=3.5, range: 15.6 to 27.0; 62.5% female), eight at-
tended the second (age: M=19.7, SD=3.6, range: 15.6 to 27.0; 75% 
female), and four the third focus group (age: M=20.2, SD=1.4, 
range: 18.4 to 21.4; 75% female). Participants created the name 
of the app SOMO (SOcial MOnitoring) and its logo. Below, we 
describe the general design and the development of each SOMO 
feature after qualitative information was gathered (i.e., home 
screen, goal-setting, questions, calendar, and feedback). Figure 1  
depicts the initial design showed to participants. 

Figure 1. Initial application design.
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3.2 General Design and Settings

Development was guided by the Technology Acceptance Model 
(TAM; Davis, 1989), which suggests that engagement with an 
app and its continued usage is the result of its perceived ease of 
use and perceived usefulness. Thus, key development aspects to 
take into account in monitoring apps are quick completion of 
questionnaires, app performance, and ease of use (Price, Sawyer, 
Harris, & Skalka, 2016). 

Participants chose a user-friendly design including: minimal 
steps to access content; “info buttons” on each screen to facili-
tate understanding; simple screen arrangements and wording; 
a minimal amount of text; and graphics instead of text for the 
feedback. Moreover, participants made clear they wanted more 
neutral pictures (e.g. no gender, age, or people represented), opt-
ing for images of nature or urban backgrounds.

Participants expressed the importance of facilitating a degree 
of customization within the app, which ranged from changing 
the background themes or the color palette to having an indi-
vidualized notification system. The youth discussed the need to 
have a reminder to log in to SOMO (e.g. setting up an alarm 
for a specific hour). They unanimously wanted an automati-
cally pushed single notification on their phone screen. Although 
they thought the app was straightforward, there were concerns 
about older generations not being used to the technology, or the 
younger people needing more onboarding assistance when they 
are first introduced to the app. Thus, they expressed the need for 
a tutorial.

Data safety was important. Participants did not want to 
provide any personal information or contacts and proposed a 
password-protected app to safeguard their privacy. User privacy 
was managed by (i) a 4-digit PIN login and (ii) encrypted trans-
mission of anonymous data stored on secure servers managed 
by the University IT department. Furthermore, participants ex-
pressed the concern that monitoring apps do not provide extra 
support in case of distress. Consequently, a phone icon directly 
connected to a free 24hr counseling center in Calgary was incor-
porated into the app. 

3.3 App features

Home screen. Participants liked the initial home screen design 
because it was simple, intuitive, and not overwhelming. Partici-
pants wanted some basic statistics to reinforce usage and to have 
a general idea of their social relations: “maybe you can show 
a mood tracker, a percentage, or something right away on the 
home screen.” Thus, displaying the percentage of total interac-
tions was implemented as quick feedback on the home screen. 
Quick access to the daily questionnaire occurred by touching 
one of the two reminders integrated into the home screen (e.g., 
today and/or the previous day) when they had not yet been 
completed. Finally, a bug report button was implemented to al-

low real-time usability testing and users to report any technical 
problems.

Daily questions. Out of the initial set of 18 daily questions 
presented, a final set of 11 questions focusing on in-person or 
online social interactions were implemented, covering: type of 
relationship, time spent together, quality of the interaction, ac-
tivities undertaken, conflict and resolution, meaningfulness of 
the interaction, and the subjective feelings about the amount of 
social engagement and perceived loneliness. All app questions 
are presented in the Supplementary Material. Participants as-
sisted in wording and selecting the priority foci of the questions 
(e.g. less importance to online interactions) to make the ques-
tionnaire short but useful. Questions that were not implemented 
covered: (i) how the interaction started (i.e. we ran into each oth-
er; I contacted them, etc.); (ii) conflict resolution strategies (i.e. 
we talked about it); (iii) perceived supportiveness and perceived 
connection of the interaction; and (iv) type of online interaction 
(i.e. messaged, video-chat, Snapchat, etc.) or online conflict and 
resolution. Participants thought that some of these questions did 
not add useful information to their social functioning, were not 
easily distinguishable, made the daily questionnaire too long, or 
would not capture their interactions appropriately. Responding 
to the final questions takes approximately 30 seconds to 2.5 min-
utes, depending on the amount of social interaction that day. 

Social goals. Participants reported that setting social goals 
provided an inherent purpose to the app. Some preferred to set 
individualized goals. However, the majority (75%) preferred a 
semi-structured goal-setting tool because they had difficulties 
in devising goals without prompts. Participants arrived at a 
consensus that a blend should be implemented. We presented 
participants a list of real social goals obtained from therapeutic 
groups with CHR youth (e.g., “talk to someone who is bothering 
me”, “set boundaries”, Kelsven et al., 2019), which seemed ap-
propriate for the target users. Participants preferred broad goal 
categories to avoid feeling overwhelmed by too many options. 
Changes to the wording were proposed and the number of goals 
defined. Finally, participants wanted to see the progress towards 
the completion of their goals. One tab was dedicated to goal 
creation in a three-step multiple-choice process by selecting: 1) 
the broad goal (e.g., “motivate myself to go out”); 2) the context 
(e.g., at home, out in public, at work, or at school); and 3) the 
person (e.g., brother, girlfriend, mother, teacher, coworker, or 
classmate). The possibility to write an individualized goal was 
implemented. Goal improvement was shown via a progress bar 
with different levels generated by a back-end algorithm, which 
considers all responses to level-up. Participants entered an activ-
ity as a goal, which was then operationalized by entries of the 
participant. These entries were tracked through a back-end al-
gorithm (i.e., a weighted score based on the responses to each 
question) that served as a goal improvement proxy (see Supple-
mentary Material eTable 1). Participants found the goal-setting 
feature easy to understand and representative of the social skills 
they valued. Participants liked that goals could be customized 
and were individually tailored. 
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Calendar. Participants wanted a calendar for tracking their 
previous entries. They opted for a traditional view of the month, 
where a specific day can be selected and responses for that day 
are displayed. Most participants (87.5%) reacted against the in-
clusion of negative feedback in the calendar (e.g., loneliness or 
days not logged in marked in the calendar). “I don’t want to see a 
red dot on the calendar every day; this would make me feel bad”. 
After some discussion on best methods, days logged in SOMO 
were marked with a purple circle, and the responses for that day 
would pop up in a list format. 

Feedback. Participants unanimously wanted to have a visual 
representation of their social functioning as “motivation for not 
being lazy, using the app, and seeing my progress”. Participants 
preferred different types of data visualizations so they could 
refer to those most personally useful. Six feedback charts were 
implemented: (i) run streak of loggings; (ii) quick summary of 
correlations; (iii) meaningful interactions and loneliness trends 
by day; (iv) number of interactions with each person; (v) time 
spent interacting with each person; and (vi) full data of the cor-
relations between activities*person*meaningfulness. Figure 2  
depicts the feedback charts implemented. Participants com-
mented on the importance of streaks in particular, e.g., Snapchat 
streaks, indicating that this might increase their motivation to 
use SOMO. Comments included: “I think like err… it would ac-
tually become like a competitive thing. How many logs I have?” 
“It would benefit me; like if I see I’m not logging for four days, 
I’d be, screw… I need to get on this right now”. Moreover, they 
wanted the negative feedback (e.g., loneliness) to be presented 
with a soft-line graph rather than numbers: “It is the best way 
to represent loneliness without coming across as like hurtful to 
some people; cause if you are really lonely, it’s literally a graph, 
it’s not like –hey you’ve been this lonely–”. Feedback regard-
ing time and number of interactions was clear and straightfor-
ward, and participants wanted them stratified by type of per-
son. Finally, several iterations of the design of the correlations 
of meaningful interactions were made until settling on the final 
grid design. Although not immediately clear, the concept was 
considered interesting because it is sometimes difficult to figure 
out the connection between actions and emotions. “There are 
people that have a hard time to know what made them being 
lonely, or happy, like what are the things that happen together to 
make me feel like that.” 

4 Usability Testing

Thirteen participants (nine CHR and four healthy controls; age: 
M = 20.3, SD = 4.6; 77% female) with iOS (n = 8) and Android 
(n = 5) devices tested SOMO for one week. Of the 13 partici-
pants, four were healthy controls with no prior experience of the 
app; five CHR participants with no prior experience of the app; 
and four CHR participants who previously participated in at 
least one focus group. Quantitative responses of the uMARS af-
ter the usability testing are provided in Table 1. The app had the 

highest rating in functionality, followed by information provid-
ed, aesthetics, subjective information, and engagement, respec- 
tively. 

Qualitative feedback on the quality of SOMO following the 
usability testing is presented in Supplementary Material eTable 
2. Participants’ overall response to the beta version of SOMO 
was positive. Some technical difficulties and minor bugs were 
reported, such as the absence of notifications or being unable 
to create goals, with some Android users unable to save goals 

Figure 2. Feedback charts: [A] run streak of loggings; meaningful inte-
ractions and loneliness trends; and quick summary of correlations; [B] 
number of interactions with each person; time spent interacting with 
each person; [C] full data of the correlations between activities*person*
meaningfulness; [D] example of an information button.
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due to a coding problem. Some suggestions for improvement 
were made: increasing the quality of images and graphics, add-
ing sound, voice, games, more customization options, develop-
ing the tutorial, showing the developer credits, and adding extra 
resources. Common issues identified by the testing sample were 
addressed in the final version of SOMO, which included four dif-
ferent backgrounds (mountains, ocean, urban, and forest). Small 
information buttons with further explanation of the app features 
were added in each tab and for each feedback chart. Some issues 
could not be addressed, such as increasing the quality of images 
or adding sound and games. The reasons these issues were not 
addressed were: 1) concerns of only one user; 2) the difficulty 
of addressing the issue; 3) they surpassed the primary purpose 
of the app; or 4) installation difficulties. The development team 
tested the final version of SOMO in-house (alpha testing). All 
features worked properly for both Android and iOS devices. 
SOMO was subsequently made available free of charge through 
Apple Store and Google Play. Although anyone can download 
the app, a code which is provided only to study participants is 
needed to create an account. Figure 3 depicts the final SOMO 
design after gathering participants’ feedback.

5 Discussion

In this paper, we describe the development of SOMO, a mobile 
application to improve current methods of monitoring social 
functioning for CHR youth. SOMO conforms to the recom-
mended guidelines for  developing apps for research (Bakker, 
Kazantzis, Rickwood, & Rickard, 2016). Our prototype has been: 
(i) co-designed including developer and end-user perspectives; 
(ii) debugged, iterated, and alpha- and beta-tested; (iii) refined 
after receiving feedback from end-users regarding design and 
usability; and (iv) made available in Google and Apple apps 
stores.

Using a co-design approach for SOMO development im-
proves on the design of available mHealth apps. Although 
outcomes measured by the app, data integrity, and safety are 
important aspects for researchers, it is key to assess different 
characteristics of the app such as functionality or aesthetics 
(Rickard, Arjmand, Bakker, & Seabrook, 2016). These aspects 
are likely to increase user engagement, which is imperative for 
obtaining final data (Rickard et al., 2016). To do so, well-estab-
lished app assessment tools (i.e., uMARS, Stoyanov et al., 2016) 
were employed to develop an app offering standardization and 
thereby enabling comparison with different mHealth apps. Sat-

Table 1. SOMO mean scores on the uMARS (n = 13)

  M (SD)
Engagement 3.77 (0.48)
   Entertainment 3.08 (0.64)
   Interest 4.08 (0.49)
   Customization 3.15 (1.21)
   Interactivity 4.00 (0.82)
   Target group 4.54 (0.78)
Functionality 4.65 (0.24)
   Performance 4.08 (0.76)
   Ease of use 4.69 (0.48)
   Navigation 4.85 (0.38)
   Gestural design 5.00 (0.00)
Aesthetics 4.46 (0.66)
   Layout 4.69 (0.63)
   Graphics 4.31 (0.85)
   Visual appeal 4.38 (0.77)
Information 4.50 (0.38)
   Quality of information 4.77 (0.44)
   Quantity of information 4.38 (0.65)
   Visual information 4.31 (0.63)
   Credibility of source 4.77 (0.60)
Subjective quality 4.00 (0.74)
   Recommend the app to others 4.85 (0.55)
   Use the app next 12 months 4.62 (0.65)
   Pay for the app 2.38 (1.66)
   Overall app rating  4.15 (0.55)
Total SOMO quality 4.29 (0.35)
Safety 5.00 (0.00)

Note: uMARS: Mobile Application Rating Scale – user version.

Figure 3. Final SOMO design – Mountains background.
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isfaction for SOMO was high, surpassing the mean ratings for 
50 mHealth and wellbeing apps for all uMARS subscales (Stoy-
anov et al., 2015). Specifically, SOMO’s highest scores were in 
functionality (i.e. ease of use, navigation, performance, and ges-
tural design). The Technology Acceptance Model (Davis, 1989) 
describes that ease of use and perceived usefulness improve 
engagement with an app and its continued usage. Therefore, 
SOMO may have a strong potential to maintain engagement. 

According to previous research, monitoring was perceived 
as a safe and acceptable method to gather data on social inter-
actions (Torous et al., 2015) underscoring the need to monitor 
social functioning from a positive approach (Wadley, Leder-
man, Gleeson, & Alvarez-Jimenez, 2013). However, an impor-
tant concern raised was the fact that monitoring apps do not 
provide extra support in case of user distress. This echoes similar 
safety concerns raised by clinicians in other studies (Sundram et 
al., 2017). Thus, efforts were made to provide links to appropri-
ate services. Despite these considerations, monitoring apps may 
promote a safe and positive environment for help-seeking and 
enhance communication with clinicians (Hetrick et al., 2018; 
Sundram et al., 2017). Moreover, SOMO is password-protected 
and data is encrypted. Control over privacy settings has been 
shown to be an important concern for end-users and a key fea-
ture in the development of apps for youth (Kenny et al., 2014).

SOMO has a user-friendly design avoiding unnecessary dis-
tractions, according with principles proposed previously in the 
development of apps for individuals with psychosis (Rotondi et 
al., 2007). This may be important for those who are possibly in 
the at-risk stages of a psychotic illness. Furthermore, key app 
features are consistent with evidence-based principles for moni-
toring tools (Rickard et al., 2016). Customization, control of 
notifications, and personalization of app features were relevant, 
and have been addressed as important factors to take into ac-
count when co-designing monitoring apps with youth (Hetrick 
et al., 2018; Sundram et al., 2017). Digital tools that provide 
greater interactivity, choices, and control may have the potential 
to enhance acceptability (Knowles et al., 2014).

SOMO includes a goal-setting feature to provide a purpose 
to the app, which may maximize user engagement, a crucial 
aspect for mHealth. Following gamification principles (Kapp, 
2012), goal improvement is shown via a progress bar with dif-
ferent levels generated by a back-end algorithm, and daily feed-
back in the form of graphs to users. The provision of feedback 
on the progress of the desired behavior has been recommended 
for monitoring and mHealth apps (Bakker et al., 2016). Moreo-
ver, daily feedback may increase feelings of achievement, which 
could be viewed as a reward, and increase engagement with the 
app (Kapp, 2012). Finally, one of the feedback features includ-
ed in SOMO is a run streak. Previous research has shown that 
streaks increase motivation, and are an effective tool to support 
behavioral repetition, such as creating and maintaining habits 
(Renfree, Harrison, Marshall, Stawarz, & Cox, 2016). 

To the best of our knowledge, this is the first app to moni-
tor social relationships and social goals following a co-design 

approach by the inclusion of the target group – CHR youth – 
through focus groups and usability testing. This ensured that the 
final product was grounded in evidence-based science and pro-
vided an engaging, relevant, and useful tool for both Android 
and iPhone end-users. There are, however, several limitations. 
Firstly, there are limitations in the app design, where extra cus-
tomization could have been included to engage more youth. 
Secondly, there are limitations in the co-design process, where 
focus groups with independent clinicians and further usability 
testing with end-users could have been undertaken. One of the 
difficulties in conducting more than one focus group per theme 
is that recruiting individuals who meet CHR criteria is diffi-
cult (Addington et al., 2008). Moreover, group dynamics such 
as groupthink may arise in focus groups (i.e. members pressure 
others to conform to group consensus). To mitigate the recruit-
ment and group dynamics limitations, we performed 13 further 
individual semi-structured interviews, a method by which study 
results can reach data saturation (Bernard, 2012; Guest et al., 
2006). Other limitations include: (i) a small sample size; (ii) 
majority of female participants, who may have had a particular 
design inclination not representing all users’ needs and prefer-
ences; (iii) a lack of information on the app efficacy due to the 
development stage of the study; and (iv) a small probability of 
bias of the usability testing due to the overlap of four partici-
pants with the focus group. 

Finally, although SOMO was designed following recom-
mended development guidelines, it is key to robustly test the app 
for efficacy and safety, as well as to assess whether it is a valid and 
reliable measure of social functioning compared with validated 
measures for the CHR population such as the Global Function-
ing: Social (GF:S; Cornblatt et al., 2007). 
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1 Functioning Tools

A wide range of paper tools that measure general functioning, 
social functioning, and quality of life were consulted to gather 
items that assessed social functioning in different ways. We pre-
sented a selection of items to Focus Group 1 to ascertain if these 
were appropriate for evaluating social functioning among youth. 
The following list presents the scales consulted:
• The Social Functioning Scale – SFS1

• Functioning Assessment Short Test – FAST2

• Social and Occupational Functioning Assessment – SOFAS3

• The Quality of Life Mental Health Index – QLI-MH4

• Lehman’s Quality of Life Interview – QOLI5

• Heinrichs’ Quality of Life Scale – QLS6

• The Camberwell Assessment of Need – CAN7

• Children Global Assessment Scale – CGAS8

• Comprehensive Quality of Life Scale, School version – 
ComQol-S59

• Global Assessment of Functioning – GAF10

• The Global Assessment Scale – GAS11

• The Groningen Social Disabilities Schedule – GSDS12Health 
of the Nation Outcomes Scales – HoNOS13

• Life Chart Schedule – LCS14

• McGill Quality of Life Questionnaire15

• The MIRECC version of the Global Assessment of Function-
ing – MIRECC GAF16

• Personal and Social Performance – PSP17

• Quality of Life Issues – QLI18

• Short Screener version of the Social Adjustment Scale – SAS-
SR19

• Social Inclusion Interview – SII20

• Schizophrenia Quality of Life Scale – SQLS21

• The Strauss and Carpenter Prognostic Scale22

• World Health Organization Disability Assessment Schedule 
2.0 – WHODAS 2.023

• Wisconsin Quality of Life Index– W-QLI24

• Oregon Quality of Life Questionnaire – OQLQ25

• Quality of Life Checklist – QLC25

• Satisfaction with Life Domains Scale – SDLS26

• Community Adjustment Form – CAF27 
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2 Final SOMO questions

1. Did you spend time interacting with anyone in-person to-
day?
a. Yes (if yes – go to Q2)
b. No (if no – go to Q7)

2. Who did you spend time with? (choose everyone you spent 
time with) Note: questions Q3–Q6 get repeated for each rela-
tion chosen in Q2.
a. Partner
b. Friends
c. Peers
d. Casual
e. Strangers
f. Family
g. Other [write]

3. How were your interactions with… [person] How long were 
you together with… [person chosen] 
a. A 24-hour drop-down menu in hours and minutes.

4. What were some things you did together with… [person] 
(choose everything you did)
a. Nightclub
b. Party
c. Chat
d. Event
e. Travel/Vacation
f. Nature
g. Religion
h. Eat
i. Shopping
j. Sport
k. School
l. TV
m. Games
n. Relax/Chill
o. Work

5. Did you have problems or conflicts with… [person]?
a. No
b. A bit
c. Yes

6. How meaningful or important were your interactions with 
your… [person] today?
a. 0–10 slider.

7. Did you have any conversations with someone online today?
a. Yes (if yes – go to Q8)
b. No (if no – go to Q10)

8. In total, how much time did you spend in online conversa-
tions today?
a. A 24-hour drop-down menu in hours and minutes.

9. How meaningful were your online conversations?
a. 0–10 slider.

10. How do you feel about the amount of social interactions to-
day?
a. Bit too little
b. Too little
c. Just right
d. Bit too much
e. Too much

11. How lonely did you feel today?
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eFigure 1. App sketches produced by participants in the secon focus group. 

Note. Permission to publish this material has been obtained.
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3 Goal Measurement

To design the back-end algorithm, all social goals are arbitrar-
ily organized into four categories: 1) connection, 2) resolution, 
3) expression, and 4) confidence. Each of the 11 daily questions 
has a weight. eTable 1 depicts the weight of each question. After 
responding to the questions, a score that only applies to certain 
goal categories is created. Two questions, with scores ranging 
from 0 to 10 (Q7: meaningfulness of in-person interactions; 
Q11: meaningfulness of online interactions), modify the final 
score. One question (Q1: people), multiplies the final score. The 
point-multiplier was based on the weight that the Global Func-
tioning Scale: Social (GF:S; Cornblatt et al., 2007) posits to each 
type of interaction. Each time a participant responds to the daily 
questions, a score is calculated for each goal created. If relevant 
to the goal, goal improvement is showed via a progress bar with 
different levels. The decision-making for the scores was estab-
lished by two researchers (OSE and JT). In case of discrepancy, a 
consensus was reached after discussion.

Reference

Cornblatt, B. A., Auther, A. M., Niendam, T., Smith, C. W., Zinberg, J., 
Bearden, C. E., & Cannon, T. D. (2007). Preliminary findings for two 
new measures of social and role functioning in the prodromal phase 
of schizophrenia. Schizophrenia Bulletin, 33(3), 688–702.
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