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Abstract

Background: Anxiety and depression continue to be prominent experiences of students approaching their university counselini
service. These services face unique challenges to ensure that they continue to offer quality support with fewer resources t
growing student population. The convenience and availability of mobile phone apps offer innovative solutions to address therapeu
challenges and expand the reach of traditional support.

Objective: The primary aim of this study was to establish the feasibility of a trial in which guided use of a mobile phone
well-being app was introduced into a student counseling service and offered as an adjunct to face-to-face counseling.

Methods: The feasibility trial used a two-arm, parallel nonrandomized design comparing counseling alone (treatment as usual
versus counseling supplemented with guided use of a mobile phone well-being app (intervention) for 38 university student
experiencing moderate anxiety or depression. Students in both conditions received up to 6 sessions of face-to-face counsel
within a 3-month period. Students who approached the counseling service and were accepted for counseling were invited to jc
the trial. Feasibility factors evaluated include recruitment duration, treatment preference, randomization acceptability, an
intervention fidelity. Clinical outcomes and clinical change were assessed with routine clinical outcome measures administere
every counseling session and follow-up phases at 3 and 6 months after recruitment.

Results: Both groups demonstrated reduced clinical severity by the end of counseling. This was particularly noticeable for
depression, social anxiety, and hostility, whereby clients moved from elevated clinical to low clinical or from low clinical to
nonclinical by the end of the intervention. By the 6-month follow-up, TAU clients’ (n=18) anxiety had increased whereas
intervention clients’ (h=20) anxiety continued to decrease, and this group difference was significant (Generalized Anxiety
Disorder-71,,=3.46,P=.002). This group difference was not replicated for levels of depression: students in both groups continued
to decrease their levels of depression by a similar amount at the 6-month follow-up (Physical Health Questidpsirde9:

P=.21).

Conclusion: Supplementing face-to-face counseling with guided use of a well-being app is a feasible and acceptable treatmel
option for university students experiencing moderate anxiety or depression. The feasibility trial was successfully embedded in
a university counseling service without denying access to treatment and with minimal disruption to the service. This study provide
preliminary evidence for using a well-being app to maintain clinical improvements for anxiety following the completion of
counseling. The design of the feasibility trial provides the groundwork for the development of future pilot trials and definitive
trials embedded in a student counseling service.

Trial registration: ISRCTN registry ISRCTN55102899; http://www.isrctn.com/ISRCTN55102899
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: sector, these challenges, along with sector-specific challenges
Introduction of changes to the funding climate and disruptions from academic

Identifying the prevalence of mental ill-health in students hig'etables 14,15], have hindered the development of robust
been a longstanding priority of educational institutions, and figsearch, rendering the evidence base for student counseling
growing concern over student mental health is widespfea [ I|m_|ted and pa_lthways to improve service provision unclear_. That
Research reports collating global accounts of student meff@f: many higher education institutions are either offering or
ill-health have found that up to 74% of students experien@i® interested in offering digital solutions as a way of attempting
moderate emotional distress by the second semester, and {40 more for lesslfs] and make their limited resources reach
in turn, has been linked to negative outcomes including IgW/ther- The use of technology in student counseling services
academic performance, isolation, financial problems, and tif&s Stéadily grown over time, and the types of technology being
away from education leading to depressibi]| In recent years, US€d have changed in line with the availability of new
the World Mental Health Survey of 13,984 full-time studenf§chnology and evidence. Early applications of technology in
from 19 colleges across 8 countries found that 35% met {igrapy altered the format in which counseling was traditionally
threshold for at least one of the following common lifetim@€livered, offering counseling via telephone, email, and
mental disorders (according to théagnostic and Statistical Videoconference as a way of extending face-to-face support to
Manual of Mental Disorders, 4th Editipor DSM-IV): major Cliénts unable to attend the counseling serviéi [

depression, mania, generalized anxiety disorder, alcohol abugg,the application and convenience of technology have
substance misuse, or panic disordrThe survey also found advanced, the use of digital technology offers innovative ways
that 75% of the students would not seek help for an emOtiOf@laddress therapeutic Cha”enges and expand the reach of
or mental health concern, with the most prominent reasons beta@itional support. The most commonly used digital mental
that students would rather tackle the problem alone or seek hglgith tools today are Web- and phone-based apps, both of
from friends or they feel too embarrassed to seek professiapich are widely used and recommended in national health
help [9]. An earlier study spanning 21 countries found that on§rvices, including the National Health Service (NHS) in
16% of 6452 students with diagnosable mental health diSOf(Ef@|and u_?] Evidence for these therapeutic techn0|ogies is
received the minimum adequate treatment, and this percent@@gdily growing, and Web-based interventions for anxiety,
decreased proportionally according to the income level of tbépression, and stress can be effective in studdris [
country [L0]. Web-based interventions appear particularly effective for anxiety

Research into the prevalence of mental ill-health in studeARd depression, leading to significant reductions in symptom
has gained national attention, but there is limited recent d@@Verity with small to medium effect sizes that are maintained
In 2013, the National Union of Students (NUS) surveyed 138819 term [9. These findings are consistent with a
UK university students and found that the most common factdf§t@-analysis of 16 clinical trials comparing internet-based
contributing to mental distress were academic deadlin€89nitive behavioral therapy (ICBT) versus waitlist control
academic performance, and work-life balant#.[Regarding 970UPS, demonstrating less worsening of symptoms for
help-seeking, 26% of students did not discuss their mental hellfgTvention groups 0. Such evidence has been heavily
concerns and of those who did, the most popular contacts wieighted toward studies of the general population rather than
friends, family, their doctor, or an academic. Only 10sifudents. However, research involving students has emerged in
approached the university counseling service compared V\;ﬁﬁ_ent years and highlights_ a shift toward evaluating the role of
17% to 21% who approached and used advice from their unidigital technology in improving student mental health outcomes.
Between 2014 and 2015, the Higher Education Funding Courtdle randomized controlled trial (RCT) established the efficacy
for England commissioned a report to identify the mental hea‘l)c_fwa” unguide_d intern_et inter\_/entior_l for 200 university students
needs of students and found increased declarations for studi#gnosed with social anxiety disorde2l]. Following a
disability on the basis of mental ill-healthq]. The report 10-week self-guided text-based intervention, moderate to large
identified increased academic staff time being used to addrgfgcts were shown to reduce S(?C'al pholi=0(76, 95% ClI
student mental health as well as therapeutic staff managh®’-1-04), depressiod<0.50, 5254’ C10.22-0.78), and fear of
larger caseloads and seeing more students with compleXP@?!tve e\_/aluatlonc(:o.207, 95% CI 0.01-0.55) and improve
comorbid concerns for anxiety, depression, and self-harm, Auality of life (@=0.41, 95% CI 0.13-0.69).

The challenges to addressing student mental health in UK highe€ta-analysis of mental health and well-being internet
education institutions have been characterized by comparfifgrventions for university students evaluated 48 RCTs and
113 in-house student counseling serviagk ncreased demand identified small effects on stresg=0.20, 95% Cl 0.02-0.38)
for counseling, drop out between counseling sessions, &5 depressiong€0.18, 95% Cl 0.08-0.27), with moderate
growing waiting lists are some of the critical issues that stud&HCts on disordered eating=0.52, 95% ClI 0.22-0.83pp].
counseling services face. While not unique to the educatibpese effects were particularly high for interventions that were
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4 to 8 weeks long and based on CBT and when comparegdtential to reach more patients than face-to-face akin2dq).
control groups receiving no intervention. These findings shdere is a need to explore the feasibility of offering blended
potential for internet interventions in the context of studemiterventions to university students and to do so in a natural
mental health as in-house support services typically offetting without disrupting the service or denying access to
short-term support in the first instance. While promising, thésipport. Accordingly, the primary aim of this study was to report
meta-analysis also demonstrates the need for research to explorhe outcomes of a feasibility trial in which guided use of a
broader applications of internet interventions outside the remibbile phone well-being app was introduced into a student
of CBT to be more inclusive of the range of mental healtounseling service and offered as an adjunct to face-to-face
interventions available at universities (eg, counseling) aodunseling 29. This primary aim was assessed by a range of
expand the evidence base to include research designs thdegsibility factors including recruitment, treatment preference,
beyond comparisons with no intervention. Moreover, receamid randomization acceptability. The secondary aim was to
years have seen the rapid development of smartphone-baseunine clinical outcomes and clinical change.

apps, which are arguably more suited to the student lifestyle.

Smartphone apps can be effective for treating anx@yahd Methods

depression 4], but little is known about the perception;
application, or potential benefits of augmenting studehfial Design and Setting

counseling services with apps. This feasibility trial used a two-arm, parallel, nonrandomized
There is a significant need to explore innovative solutions 4§519n comparing counseling alone (treatment as usual, or TAU)
ensure that counseling services continue to offer quality suppSuS counseling supplemented with guided use of a well-being
to a growing student population while being under continuPP and dlscus§|on pf app qct|V|t|es (mtervengon) for university
threat of reduced resources. Augmenting counseling with ag&dents experiencing anxiety or depressieigure J. The

(ie, blended intervention) may provide one such solution, aff@SiPility trial was registered on the ISRCTN registry
a feasibility trial is required to examine the feasibility angSRCTN55102899] in 2016 under the acronym CASELOAD

acceptability of doing so. Recent studies exploring th&ouUnseling Plus Apps for Students Experiencing Levels of
determinants of blended approaches have shown that thera?gfgety or Depression) and has been published elsewb@re [
perceive the possibilities of adding blended work to their routind® Study received ethical approval from the University of
practice, blended approaches may help to reduce treatment gaipgiield Department of Psychology Research Ethics Committee
there are training opportunities for offering mobile apps ! January 5 2016 (ref: 006171) and underwent independent
clinical settings, clients can experience apps to be supporﬁ\%e”t'f'c review. The trial was embedded in the university

of face-to-face interventions, and blended approaches off@Hnseling service with high stakeholder engagement from the
head of service and therapeutic team.
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Figure 1. Participant flow diagram summarizing the number of clients that were recruited for the feasibility trial, were eligible, and participated at
3-month and 6-month follow-up phases. PHQ-9: Patient Health Questionnaire, 9-item; GAD-7: Generalized Anxiety Disorder, 7-item; TAU: treatment
as usual.
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Partici d Proced assessed by a therapist to determine their appropriateness for
articipants and Procedure counseling. Students approved for counseling were invited to
Participants were 38 help-seeking university students (ageda#®nd a 20-minute research interview to determine their
years and over) who had been accepted for counseling andéngibility. Students who attended the research interview were
moderate clinical criteria on one of two standardized outcoméked to pro\/ide written informed consent and were assessed
measures for anxiety or depression. Inclusion criteria alg@ eligibility through completion of the standardized outcome
included (1) newly registered for counseling, (2) undergraduatasures. Eligible participants were allocated to either the TAU
or postgraduate, and (3) having access to a personal smartpggngition or intervention according to the clinical judgement
with ability to install a publicly available app (iOS or Android)of the therapist who provided the initial assessment. Further
Participants were excluded if they met any of the followingetails on the rationale of the allocation procedure can be found
criteria: (1) present with a high risk to self or others, (2) alreagly the trial protocol 29]. The progression from registration
receiving therapeutic support, or (3) complex mental heaffifough the feasibility trial, with reasons for exclusions, is
problems beyond anxiety and/or depression. In line with routipeesented ifrigure 1

practice, students who approached the counseling service were
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Demographics line with its intended use, the shortened version CCAPS-34 was
Demographic information (eg, age, gender, and couldsed alongside the CORE-10 at every counseling session after

information) was provided by clients when they completed tHe initial ~assessment. The two versions are used
terchangeably, and items refer to the previous 2-week period.

online registration form to be considered for counseling. o ~ .
Following online registration, clients attended the counselifigms are scored on a 5-point Likert scale (0 = not at all like
= extremely like me), whereby higher scores indicate

service for the initial assessment to determine whetHBF: 4 ) _ :
counseling would be an appropriate treatment option. Clieffgner symptom severity. The CCAPS-62 monitors changes in
who were eligible for counseling and met the trial eligibilit'¢ following areas: depression, generalized anxiety, social
criteria attended a research interview and provided writt@AXiety, academic distress, eating concerns, hostility, substance

consent for their demographic information to be added to € family distress, and suicide ideation. The CCAPS-34 also
data collected during the trial (eg, clinical data). monitors these areas except for family distress, which does not

appear, and substance use, which is replaced with alcohol use.
Measures The CCAPS-62 has been validated against the CORE-10 using

The time frame for administering measures has been detaflddK student sample, which replicated the psychometric factor
in the trial protocol 29 in the form of a Standard Protocolstructure and internal reliability of the CCAPET].
Items: Recommendations for Interventional Trials (SPIRI'@”nical I nterventions

diagram.

g _ _ _ _ All participants received face-to-face counseling in line with
Generalized Anxiety Disorder—7 and Patient Health standard practice, which included a wait period of 3 to 5 working
Questionnaire9 days for the initial clinical assessment and 8 to 10 days between

Anxiety and depression were measured with the 7-itdpRgoing therapy sessions. Segsions were 50 min_utes in length,
Generalized Anxiety Disorder (GAD-78(] and the 9-item and the frequency of sessions was determined through
Patient Health Questionnaire (PHQ-3)], These measures client-therapist discussions as well as the usual disruptions from
were in addition to the clinical measures used by the counsefiA§ @cademic timetable (eg, student time-off during Easter,
service to allow comparisons with external counseling servicédmmer, and course placements). Two clinical interventions
The GAD-7 and PHQ-9 were administered at baseline, 3 moni#{gre available through the trial: counseling alone (TAU) and
and 6 months following recruitment. Items refer to the previo§8uUnseling supplemented with guided use of a well-being app

2 weeks and are scored on a 4-point Likert scale (0 = not at@hervention).

3 = nearly every day) whereby higher scores indicate hight€sunseling Supplemented With Well-Being App

severity. The PHQ-9 is a reliable measure of depression Seve(iiﬂ’tervention)
that has been validated against other measures of depression | . . _
[31-33). The GAD-7, which is widely used alongside the PHQ-@? addition to the standard level of care, counseling sessions in

is a reliable screening tool for generalized anxiety with goJ¢f intervention were supplemented with feedback on client use
construct, criterion, factorial, and procedural validity. of a well-being app. Clients were encouraged to use the app
independently between counseling sessions with the intention

Clinical Outcomesin Routine Evaluation Outcome to review app exercises with their therapist during each
Measure-10 face-to-face counseling session. Therapists were provided with

The 10-item Clinical Outcomes in Routine Evaluation Outcorif@Plet computers to allow clients to access their app account
Measure (CORE-10BH] was administered at the initial clinical@nd review their progress. Through this process, therapists
assessment (preintervention) and at every counseling sesE&yjpwed clients’ app activity and together they decided which

to measure changes in general psychological functioning. Ite®tgVIties could be beneficial for clients to use between sessions.

refer to the previous week and are scored on a 5-point Lik&fp features included (1) daily behavior monitoring (eg, for
scale (0 =not atall, 4 = most or all of the time), whereby high@bod, sleep, exercise, alcohol consumption, medication use,
scores indicate higher symptom severity. The CORE-10 ig@d time spent outside); (2) reflective thinking exercises with
shortened version of the 34-item Clinical Outcomes in Routi@gided CBT, mindfulness, and positive visualization; (3) guided
Evaluation-Outcome Measure (CORE-OM]| which has relaxation with breathing and meditation; (4) peer-led support
been used eXtenSiVer in mental health services in the Un|i:ﬁﬂ)ugh anonymous online communities and private groups;
Kingdom. The 10-item version has been validated against gigy (5) tracking short-term and long-term goals. Between
CORE-OM, is sensitive to change, and can be used to deterr@'@ghse“ng sessions, the app provided daily prompts to
whether a client meets membership of a clinical populati@gicourage participants to log their mood and behavior. However,
(score 0210). any additional activity required clients to go into the app and
Counseling Center Assessment of Psychological sele_zct an e_xercise—for ex_ample, the exercise t_hat was suggested
Symptoms—62 during their last counseling session. Therapists did not have

] ] access to clients’ app activity except during face-to-face
The Counseling Center Assessment of Psychological Symptiggnseling sessions if clients decided to show therapists their

(CCAPS-62) 6] is a measure developed specifically for thgctivity. Therapists were encouraged to prompt the decision to

student college population and was administered with t&iew app activity; however, the decision was ultimately that
CORE-10 at the initial clinical assessment (preintervention)d@ihe clients.

measure changes in student-specific mental health concerns. In
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Selection of Well-Being App guided use of a well-being app. Clients were further asked

There are many smartphone apps that offer tools for improviffgether their assigned treatment condition affected their
well-being through a range of common features typically basi¢fiSion to join the tria—for example, if they were not assigned
on CBT and mindfulness. The quality of mental health apl% their pre_zferred con_d|t|on. Slml_larly, cllents_ were asked
was assessed in a recent systematic review, and the top-ranfigiher being randomized would increase their likelihood of
apps, starting with the highest quality, were (1) HealthyMindg'thdraW'ng from the trial. For brevity, additional criteria listed
(2) AnxietyCoach, (3) Moodkit, (4) Pacifica, and (5) Self-hel[y! the protocol have not been reportad]{

for Anxiety Management (SAM)Bg]. This quality assessmentSecondary Outcomes (Clinical Effects)

incorporated 16 recommendations, and these top 5 apps have . -
secondary outcomes were clinical outcomes, clinical change

rg\?v fg:lc?c\;\g_ng grrrcr)fi)te:trllisr:ac?:i(rj] onOfC El-g;uaﬂgsresfzezliirrl]x'styai%cross counseling sessions, clinical change at 3 months and 6

o P . p g of i gnts, ) gs, months following recruitment, and reliable and clinically
behaviors; offer reminders; offer inbuilt activities; and contain ... .
sgmﬂcant improvement (RCSI) at 3 months and 6 months.

a visual log to monitor progress. To aid the decision of selectle . ;
. o . Clinical outcomes were calculated as the difference between
a well-being app for the purpose of this trial, the foIIowmé

o o ) . ; ?ch counseling session and the difference between baseline,
criteria were applied: (1) applicable to university students, “month, and 6-month measures for the following mental health

demonstrates potential to be integrated with face-to-face. ) : . i
counseling, (3) available on iOS and Android platforms, aéﬁfﬁé%ﬁ' anxiety (GAD-7), depreSS|on.(.PHQ-9), psychological
. , . g (CORE-10), student-specific symptoms such as
(4) offers a range of features overlapping with Otherwe"_belré%ademic distress, social anxiety, substance use, and eatin
apps. ' Y, Lo "ing
concerns (CCAPS-34 and 62). RCSl was calculated in line with
Based on these criteria, the Pacifica a3ff) jvas selected and standard methodst]]. According to these methods, clients
evaluated by a volunteer sample of students and in-hounsast have had contact with the counseling service twice and
therapists before it was implemented in the feasibility trial. their precounseling scores on the PHQ-9/GAD-7 must have
is important to note that while this study used a specific afiyggen in the clinical range. To meet the threshold for RCSI,
the app and its functions are representative of well-designedividual scores on both measures needed to meet each of two
apps, and the feasibility trial is not intended to be an evaluatiiteria: extent of change significantly greater than measurement
of Pacifica per se. Annual app subscriptions were purchasewr (reliable change) and postintervention score below the
and provided to participants as unique gift codes. All paymeastiical cutoff, indicating nonclinical status (clinical change).
were subject to the standard fee for public users and no finangil brevity, additional secondary criteria in the protocol have

incentives or waivers were provided by the Pacifica development been reported.

team. Statistical Analysis

Therapists Delivering the Interventions Analyses were predominantly descriptive (eg, mean, standard
All therapists were accredited by the British Association faleviation, minimum, and maximum) to characterize the study
Counseling and Psychotherapy (BACP) or the UK Council fpppulation and outline various feasibility measures. As the
Psychotherapy and were employed by the university counseki@gnple size was not powered to detect significant differences
service. Six therapists (4 intervention, 2 TAU) were assignedtween TAU and intervention groups, data were primarily used
to support the trial and delivered either the intervention or TAD summarize group outcomes to reveal preliminary trends and
condition, based on their preference. Therapists receivefbrm the design of a pilot trial. Independdntests were
additional training specific to the intervention they wereonducted where appropriate to clarify whether group
allocated; this training has been described elsewlzde [ differences were significant (eg, clinical severity at intake,
Therapists were provided with a competence framewtik [ across conditions).
for the university and college counseling context together with
the most recent service clinical handbook to ensure best pracfe@sults
Clinical practice was reinforced throughout the trial with regular
team meetings and optional daily drop-in sessions for membB&gr uitment
of the counseling team to query issues with the onsite researchigé recruitment period was from February to June 2016;
Primary Outcomes (Feasibility) however, recruitmgnt was pot active for thg th_)le period

i - ) ) ) because the service experienced several disruptions. These
The yield of the feasibility trial was a series of primary andc|yded disruptions from the academic calendar (eg, Easter
secondary outcomes relating to a range of components flaby) preaks in staff contracts, and therapists with full
aimed to inform a definitive trial. The primary outcomes werg;se|oads (ie, no counseling slots available). Recruitment aimed
recruitment duration, treatment preference, and randomizatigngimylate the natural demands from the service to reduce
acceptability. The recruitment period for a definitive trial wagyvice disruption. Participants were recruited into the trial when
estimated from this study by exploring the required time neeqgd 4 pists had available slots rather than protecting counseling
to reach 40 participants while also considering therapighis for trial participants. Similarly, the time between sessions
availability. Treatment preference was determined by askifgs gependent on therapist availability as it would in routine
participants to indicate their preferred treatment out of the tWp, -tice. Recruitment ended with 38 participants (intervention,
options available: counseling alone versus counseling WH]_JZO; TAU, n=18); the trial entered the academic summer period
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when students typically leave university before reaching tBaseline Demographic Data

recruitment goal of 40 participants. Attention then focused @@ o participants were initially recruited by therapists and
collecting follow-up measures with existing participants.  4yended the research consent session to determine eligibility
Treatment Preference and Randomization (Figure 3. Two participants, both female, were excluded
Acceptability because one scored <10 on the PHQ-9 and GAD-7 measures

and another had been referred for online self-help instead of

Of the TA.U parpmpants, 11 preferred _the|r allqcated COn_d_'t'c&)unseling. A further 2 participants left the university after the
because it required less work than the intervention, 6 Participgfify| service assessment and were excluded from the trial. Of
preferred the intervention because it offered additional SUPPQKL remaining 38 participants, 20 were allocated to the

and 1 had np_preference. Of participants i.n. the interv?ntiﬁ’l?ervention group (10/20, 50%, were women) and 18 were
group, 1 participant preferred the TAU condition for requiringy .ated to the TAU group (12/18, 67%, were women;

less input, 10 preferred the intervention, and 9 had no preferegtﬁ cation procedure can be found elsewh2e [The average

Despite their treatment preferences, 37 participants reporied i the TAU group was 23 years (SD 4.11, minimum 19
they would still have joined the trial if they had been randomizgd. .. | 32): the intervention group was yoimg’erwith 2 mean

to the alternative condition; 1 participant in the interventiq e of 21 years (SD 3.24, minimum 19, maximum 35). Of the
group claimed they would likely have withdrawn if aIIocatea;btal sample, 79% (30/,38) were un’dergraduate, 8 were

to the TAU group as they were specifically interested in USiB%stgraduate (taught = 3, research = 5), 30 were students

the app alongside counseling. studying in their birth country or from the European Union and
Intervention Fidelity 8 students were from an international university and visiting a

Intervention fidelity was assessed using anonymized transcr ﬁumversﬁy as Part of their course. Part|C|pan(t)s ?tUd'?d n .the
of counseling audio recordings from clients in the interventi owing Zaclultlez.. grts arr:d flu.tl]man:;les .(6/38’ ]}6 %); 5”9'”6.6””9
group. A total of 45 recordings (12 clients across 5 therapis 52'82‘21&%;)rnaenclicér:)i,ialesa(‘;iter’u?é (fg/gsgréf(;s%?;& 8%); science
were available and transcribed for analysis. Transcripts wi ' ' ' '

scored to assess the following criteria: (1) number of times @gseline Clinical Scores

was di_scuss_ed, (2) QUration of app discussion, (3) Whetl@i%rth the TAU and intervention groups met the eligibility criteria
therap!st reviewed client app use, (4) number Of app fef_itugf’%oderate clinical threshol&d10) on the PHQ-9 and GAD-7
th_eraplst suggested, anq (5) missed opportunities to d'scéfgaseline. The TAU group scored higher than the intervention
client app use. All transcripts were rated by author EB, and 2 1/8up for both PHQ-9 and GAD-7, but independent santples

(11/45) of transcripts were z_il_so rated k_)y a blinded indepen_ s revealed that these differences were not significant (PHQ-9:
researcher. Interrater reliability analysis revealed substantiaj 101 53 p- 14- GAD-7:1,c=0.82, P=.42). The group means

almost perfect agreement across raters WIFh kappa values_ Infet?rWCORE—lo and CCAPS distress index met moderately severe
range of .81 to 1.0@!P]. On average, therapists reviewed clien

. . . . . . ctlinical threshold, and the TAU group scored higher than the
app use, held brief discussions to review client app aCtIVlr}{ rvention group for the CCAPS distress index; however, this
(lasting 2 to 5 minutes per counseling session), and prov'd ' '

advice based on client feedback. Therapists rarely misseo‘ﬁaﬁaren?e was not significartg=1.11,P=.55). The remaining
opportunity to review client app use; however, 2 of the $OUP differences between the CCAPS-62 subscales were also

therapists were more likely to miss an opportunity and one W Significant (depressioty,=1.42,P=.11; generalized anxiety:
less likely to initiate app discussion (ie, relied on client to raike=1.58, P=.12; social anxiety13,=1.84, P=.08; academic
app discussion). There were no clear associations betweistress:t;,=1.11, P=.17; eating concerndz;=1.22, P=.23;
therapist checklist scores and therapeutic modality (eg, CRimily distress:t;,=1.19, P=.55; hostility: t3,=1.11, P=.85;
psychotherapist versus humanistic). substance usé;,=1.38,P=.13).
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Table 1. Baseline scores on clinical measures on the Physical Health Questionnaire—9, Generalized Anxiety Disorder—7, Clinical Outcomes in Routin
Evaluation Outcome Measure—10, and Counseling Center Assessment of Psychological Symptoms-Distress Index across intervention and treatmer
usual groups from a feasibility trial.

Measures Baseline clinical scores across groups P valué
Treatment as usual Intervention
N Mean (SD) Min-Max N Mean (SD) Min-Max
PHQ-& 18 17.58 (5.99) 10-26 20 15.00 (4.71) 10-24 14
GAD-7¢d 18 13.75 (4.56) 5-19 20 13.92 (4.27) 7-20 42
CORE-16f 11 22.64 (6.44) 13-32 17 23.18 (5.41) 15-34 .55
CCAPS-629"
Depression 16 2.70(0.69) 1.31-354 20 2.30(0.92) 0.08-3.54 A1
Generalized anxiety 16 2.70 (0.85) 1.44-4.00 20 2.26 (0.80) 0.11-3.56 .12
Social anxiety 16 3.00 (0.59) 1.86-3.86 20 2.53(0.90) 0.00-3.86 .08
Academic distress 16 2.79(0.98) 1.40-4.00 20 2.34 (0.93) 0.60-3.40 A7
Eating concerns 16 1.49 (0.96) 0.00-3.33 20 1.13(0.82) 0.00-2.78 .23
Family distress 16 1.11(0.79) 0.17-2.83 20 1.05(0.87) 0.00-2.83 .55
Hostility 16 157 (0.93) 0.29-2.86 20 1.59 (0.95) 0.14-3.57 .85
Substance use 16 0.77 (1.20) 0.00-4.00 20 0.93 (0.94) 0.00-3.50 13
Distress index 16 2.68 (0.66) 1.42-3.75 20 2.40 (0.82) 0.25-3.80 .55

8 value from independent samptegst comparing treatment as usual and intervention group means.

bPHQ-9: Physical Health Questionnaire, 9-item.

®PHQ-9 and GAD-7 clinical boundaries: 0-5 = mild, 6-10 = moderate, 11-15 = moderately severe, 16-20/21 = severe.
4GAD-7: Generalized Anxiety Disorder, 7-item.

€CORE-10: Clinical Outcomes in Routine Evaluation Outcome Measure, 10-item.

fCORE-10 clinical boundaries: 0-5 = healthy, 5-10 = low, 10-15 = mild, 15-20 = moderate, 20-25 = moderately severe
9CCAPS-62: Counseling Center Assessment of Psychological Symptoms, 62-item.

hCCAPS-Distress Index clinical boundaries: 12.1 = low, 21.5 = elevated.

. 15.92 [SD 6.91], minimum 7, maximum 31). As shown in
Clinical Change Figures 2and3 both the TAU and intervention groups decreased
Participants in the intervention group on average receivedh@ir distress scores across counseling sessions for all CCAPS
counseling sessions (mean 4.73 [SD 1.62], minimum glibscales but not for the CORE-10. By session 6, both groups
maximum 9), and TAU participants received 4 (mean 5.29 [$fad decreased their scores on social anxiety, alcohol use, and
1.73], minimum 2, maximum 10). The average waiting perigfbstility to a large enough extent to leave the clinical group they
between counseling sessions was approximately 4 days longet at session 1 (ie, below the elevated or low clinical
for the TAU group than the intervention group (TAU meapoundary). This was also true for the intervention group mean
19.50 [SD 16.43], minimum 4, maximum 75; intervention medgr academic distress and eating concerns.
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Figure2. Clinical change scores for CORE-10 and CCAPS subscales across therapy sessions 1 to 6 for the TAU and intervention groups of the feasibil
trial. CORE-10: Clinical Outcomes in Routine Evaluation Outcome Measure, 10-item; CCAPS-62: Counseling Center Assessment of Psychologice
Symptoms, 62-item; TAU: treatment as usual.
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Figure 3. Clinical change scores for remaining CCAPS subscales across therapy sessions 1 to 6 for the TAU and intervention groups of the feasibili
trial. CCAPS-62: Counseling Center Assessment of Psychological Symptoms, 62-item; TAU: treatment as usual.
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- between the baseline and 3-month follow-up period and
Pre-Post Clinical Change continued to decrease slightly at the 6-month follow-up. GAD-7
Clinical change was calculated as the difference between cliniggdres of both groups also decreased between the baseline and
scores for measures administered at baseline, 3 months, agthfonth follow-up but to a lesser extent than the PHQ-9 scores.
months following recruitment. All participants had completegy the 6-month follow-up, GAD-7 scores of the TAU clients
counseling by the 6-month follow-up period. However, clientgad increased whereas GAD-7 scores of the intervention clients
in both groups were still receiving treatment during the 3-moniBntinued to decrease, and this difference was significant
follow-up period. Depression and anxiety were measured(@{AD-7: t,,=3.46, P=.002). The difference between PHQ-9

baseline, 3 months, and 6 months with the PHQ-9 and GADsgores at follow-up, however, was not significant (PHQ-9:
Figure 4shows that PHQ-9 scores of both groups decreaﬁzezgl.3o,|3:_21)'
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Figure4. PHQ-9 and GAD-7 scores across participants from the intervention and TAU groups at 3-month and 6-month follow-up measures. PHQ-9
Patient Health Questionnaire, 9-item; GAD-7: Generalized Anxiety Disorder, 7-item; TAU: treatment as usual.

20
18
16
14
12
10

PHQ-9 group mean

o i S R O e

Baseline 3-month follow-up 6-month follow-up

Time
TAU =@=Intervention

20
18
16 *
14
12

GAD-7 group mean
Ok B 00 E

Baseline 3-month follow-up &-month follow-up
Time
TAU =@=Intervention

. - N decreased by6 points on the PHQ-9 &b points on the GAD-7
Reliableand Clinically Significant Improvement but their scores are not below the clinical thresholds, they have
All clients in the feasibility trial met the criteria to calculatgnade a reliable improvemerfables 2and3 show that at 6
RCSI in line with the established criteriél], which required months, 75% (9/12) of TAU clients met RCSI on the PHQ-9
clients to obtain a PHQ-810 at baseline for depression, havand 17% (2/12) met RCSI on the GAD-7. Fewer intervention
decreased this score kg points, and have a post-counselinglients met RCSI on the PHQ-9 by 6 months compared with
score of <10 (below the clinical threshold). The criteria fatAU clients. By contrast, more intervention clients met RCSI
RCSI for anxiety required clients to obtain a GAR=8 at on the GAD-7 by 6 months, and 50% (6/12) met RCSI at 3
baseline, have decreased this scorebypoints and have a months.

post-counseling score of <8. If client post-counseling scores
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Table 2. Individual treatment as usual participant scores on the Physical Health Questionnaire—9 and Generalized Anxiety Disorder—7 at baseline ar
3- and 6-month follow-up measures with reliable and clinically significant improvement indicators.

Measure across time PHQ-& GAD-7°
Baseline 3month F§ 6 month FU  Baseline 3 month FU 6 month FU
Individual
11 22 18 164 16 13 14
12 10 48 3¢ 5 3 4
15 16 10f 10f 11 9 10
17 13 6e 5e 10 1€ %€
19 10 10 8 12 11 11
26 23 20 20 14 15 16
28 23 20 21 18 17 17
31 25 10f 149 19 138 15
34 26 140 138 19 15 15
35 18 1A 1A 17 15 15
36 12 8 5e 16 119 100
41 13 7€ 68 8 4 4
Aggregate
Mean 17.58 11.58 11.08 13.75 10.58 11.17
SD 5.99 5.38 5.96 4.56 5.28 5.06
Minimum 10 4 3 5 1 3
Maximum 26 20 21 19 17 17
RIf count, n (%) — 7 (58) 9 (75) — 3(25) 2(17)
RCSF count, n (%) — 3(25) 4(33) — 1(8) 1(8)

3PHQ-9: Physical Health Questionnaire, 9-item.

bGAD-7: Generalized Anxiety Disorder, 7-item.

CFuU: follow-up.

dRI scores decreased Bg points on the PHQ-9 anxb points on the GAD-7.

®RCSI scores meet R criteria and have postcounseling scores below the clinical cut-points.
fRI: reliable improvement.

9RCSI: reliable and clinically significant improvement.
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Table 3. Individual intervention participant scores on the Physical Health Questionnaire—9 and Generalized Anxiety Disorder—7 at baseline and 3- an
6-month follow-up measures with reliable and clinically significant improvement indicators.

Measure across time PHQ-& GAD-7°
Baseline 3month F§ 6 month FU  Baseline 3 month FU 6 month FU
Individual
02 23 6d - 17 11¢ ge
03 16 o 5d 7 3 3
04 15 6d 6d 20 18 158
05 12 10 8 18 118 o°
06 18 o g¢ 15 10° 10°
08 10 6 7 8 5 5
10 11 9 9 12 15 5d
13 12 7 5d 13 ge -
14 24 10° g¢ 19 12 10°
22 16 gd 5d 12 74 64
23 13 8 7d 10 6 6
27 10 8 6 16 12 108
Aggregate
Mean 15.00 8.00 6.75 13.92 9.83 7.83
SD 4.71 1.48 1.36 4.27 4.28 3.21
Minimum 10 6 5 7 3 3
Maximum 24 10 9 20 18 15
RIf count, n (%) — 6 (50) 8 (67) — 6 (50) 9 (75)
RCSP count, n (%) — 5(42) 8 (67) — 1(8) 4(33)

3PHQ-9: Physical Health Questionnaire, 9-item.

bGAD-7: Generalized Anxiety Disorder, 7-item.

¢FU: month follow-up.

dRCSI scores meet Rl criteria and have post-counseling scores below the clinical cut-points.
®RI scores decreased b§ points on PHQ-9 aneb points on GAD-7.

'RI: reliable improvement.

9RCSI: reliable and clinically significant improvement.

the therapeutic team. The design of the trial and subsequent
intervention was developed with high stakeholder engagement
from across the higher education counseling sector including

Principal Findings . ; ; . : .
) o ) service users, providers, and experts in the field of trial design.
This study reports on the feasibility, benefits, and challengfsis collaborative approach aimed to minimize service

of supplementing counseling with a well-being app for studeSption, optimize acceptability, and streamline the recruitment

experiencing anxiety or depression. The trial assessed essegligl, iy of the service. Recruitment mirrored routine practice

design elements to inform how well the trial was implemented o a5 possible in that therapist availability to take on new
into a service and whether the intervention was acceptable. Tfigts was a key factor. Recruitment delays were anticipated
aim of the trial was to explore the feasibility and acceptabilify,.ase of the reliance on therapist availability, but further

of supplementing counseling with a well-being app and whethfjays were introduced from breaks in staff contracts and
this, in turn, had positive clinical outcomes. therapists managing full caseloads.

Primary Feasibility Outcomes A challenge of embedding a trial into practice is implementing
The trial was conducted in a naturalistic setting and embeddieel additional research requirements without negatively
into a student counseling service with early engagement frampacting the service. Randomization was a concern for this

Discussion
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reason, and identifying randomization acceptability can helpand potentially diluted the quality of the intervention. The
alleviate disruption. Only one participant reported that théglivery of the intervention needed to be flexible for several
would have withdrawn if they had been randomized to theasons. For instance, in-house counseling is variable across
alternative condition, suggesting that randomization would theerapists and institutions because services are designed to
acceptable in a fully powered trial. While client preferences digspond to the unique needs of their students. Counseling is also
not impact participation, evidence suggests that discussing arate variable than other forms of therapy (eg, CBT), and at the
measuring client preference is associated with higher treatnténe the trial was being designed, there was limited direction
satisfaction, engagement, and clinical outcordé& [Clients from clinical manuals. Another necessity for the flexibility of
perceiving desirable components in both conditions ale trial was to ensure that client risk was at the forefront of any
highlights a benefit of using active control groups comparedsign decision as the intervention had not been previously
with traditional wait-list control groups. This design choice i®sted. That is, supplementing short-term counseling with guided
particularly relevant for the student counseling context ase of a well-being app in the student context was a new
research suggests that comparing an active treatment agaieshaept, and there was little research or clinical experience that
wait-list control group is not an accurate comparison whenould anticipate risk. It was, therefore, a collective decision not
testing short-term psychotherapy for depression or social anxietyrandomize at this stage, and this decision limits the
[44]. implications of the subsequent feasibility trial.

Secondary Feasibility Outcomes Blended face-to-face and app approaches have proven effective

Clients in both groups decreased their levels of distress dhdfther domains 45], and student counseling seems an
clinical severity on all outcome measures as they progres@Bfropriate setting in which to develop this approach further.

through counseling. This gradual reduction across counselfffj €x@mple, evidence from RCTs has shown internet and

was observed despite clients in both groups entering counsefiAg-Pased interventions to be particularly effective at reducing

with moderately severe scores. The symptom profile of clief{gPressive  symptoms4g. These findings have been
was multifaceted and particularly elevated for social anxieffgmonstrated across a range of technologies and therapeutic
academic distress, depression, and generalized anxiety. TiERs0aches including guided internet CBT with text message
symptoms complement findings on the CCAPS from oth_@mmders,_ mternet-dehver_ed mindfulness, and_ ~an
UK-derived student counseling samplé¥][ The elevated Nternet-delivered  prevention  program ~ comprising
symptoms of social anxiety, depression, and generalized anxig{j- monitoring and relaxation exerciség][ Additional lines

mimic three prevalent conditions reported in primary care with reséarch could ‘include the introduction of an app
the additional impact on academic performance. In ogecounseling, which could help to bridge a treatment gap by
counseling sample, the reduction of clinical scores acrd¥iring simple guided exercises through the convenience and

counseling provides preliminary evidence on the effectivend¥&/acy of a mobile phone. Offering well-being apps while
of student counseling embedded in higher education. waiting for counseling has the potential to prepare students by
providing a means to self-monitor moods, thoughts, and

In addition to the clinical improvement observed duringehaviors to take to counseling. Future research would benefit
counseling, depression scores for the majority of clients acr@gsn adopting clear descriptions of blended interventions
both groups reliably improved by the end of the trial (ie, volving counseling in order to build the evidence base and
6-month follow-up). The addition of the well-being app hadigform training and guidelines as much of the literature is
larger impact on anxiety than depression as clients using #egninated by blended interventions offering CBT. Regarding
app reliably decreased their anxiety scores sooner and et design and implementation of the feasibility trial, future
greater extent than clients who only received counseling. Tlagearch should consider the need for pragmatic research

group difference in anxiety is noteworthy because it Wasethodologies to explore outcomes from natural settings that
achieved despite clients entering the trial with similar levels @nslate to routine practice.

anxiety across the groups. This suggests that the addition of the .
app contributed to the group difference observed at the end=@nclusion
the trial, suggesting that counseling augmented with the dgpbile apps for health and well-being have become ubiquitous
may be more effective than counseling alone at reducing anxiatyd have been developed quicker than research has been able
Given the aforementioned pressures on student counsetmgvaluate their qualityl[f]. This disconnect has led to a large
services, this finding has important implications for counselimgoportion of apps becoming available without the necessary
services and the wider student population. The use edidence to validate the quality or efficacy of app content.
app-augmented counseling may be a way for counseling servides/ever, increased awareness of this evidence gap has sparked
embedded in higher education institutions to do more with le¥ development of new quality frameworks, assessment criteria,
Limitati dE R h and a shared acceptance to co-create new technologies with
imitationsand Future Researc clinical expertise and embedded evaluatioff§.[The future
Feasibility trials are, by nature, underpowered and exploratyedigital technology is promising for addressing some of the
because they provide the groundwork for clinical trials amgatment barriers of traditional therapeutic interventions and
inform key design elements. Research embedded into prac§esvides an innovative solution to extend existing services.
must also be pragmatic to ensure that trials are sufficientiffering therapeutic technologies as a low-level preventative
implemented with minimal disruption to the service. Thesgeasure for subclinical symptoms of depression is particularly
necessary design decisions introduced variability across the fsi@mising for the student population and has been shown to be
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effective. Using apps as an adjunct to counseling also offergpgroach in our study was shown to be acceptable and feasible
unigue solution to addressing some of the attrition isswesd showed potential to maintain clinical improvement on
observed in student counseling services by encouraganxiety following the completion of brief counseling.
self-guided support between face-to-face sessions. This blended
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