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Abstract

Background: Digital mental health tools have tended to use psychoeducational strategies based on treatment orientations
developed and validated outside of digital health. These features do not map well to the brief but frequent ways that people use
mobile phones and mobile phone appstoday. To address these challenges, we devel oped a suite of appsfor depression and anxiety
called IntelliCare, each devel oped with afocused goal and interactional style. IntelliCare apps prioritize interactive skillstraining
over education and are designed for frequent but short interactions.

Objective: Theoveral objective of thisstudy wasto pilot a coach-assisted version of IntelliCare and evaluate its use and efficacy
at reducing symptoms of depression and anxiety.

Methods: Participants, recruited through a health care system, Web-based and community advertising, and clinical research
registries, were included in this single-arm trial if they had elevated symptoms of depression or anxiety. Participants had access
to the 14 IntelliCare apps from Google Play and received 8 weeks of coaching on the use of IntelliCare. Coaching included an
initial phone call plus 2 or more texts per week over the 8 weeks, with some participants receiving an additional brief phone call.
Primary outcomes included the Patient Health Questionnaire-9 (PHQ-9) for depression and the Generalized Anxiety Disorder-7
(GAD-7) for anxiety. Participants were compensated up to US $90 for completing all assessments,; compensation was not for app
use or treatment engagement.

Results:  Of the 99 participants who initiated treatment, 90.1% (90/99) completed 8 weeks. Participants showed substantial
reductions in the PHQ-9 and GAD-7 (P<.001). Participants used the apps an average of 195.4 (SD 141) times over the 8 weeks.
The average length of usewas 1.1 (SD 2.1) minutes, and 95% of participants downloaded 5 or more of the IntelliCare apps.
Conclusions. Thisstudy supportsthe IntelliCare framework of providing asuite of skills-focused appsthat can be used frequently
and briefly to reduce symptoms of depression and anxiety. The IntelliCare system is elemental, allowing individual apps to be
used or not used based on their effectiveness and utility, and it is eclectic, viewing treatment strategies as elements that can be
applied as needed rather than adhering to a singular, overarching, theoretical model.

Trial Registration: Clinicaltrials.gov NCT02176226; http://clinicaltrials.gov/ct2/show/NCT02176226 (Archived by WebCite
at http://www.webcitation/6mQZuBGk1)
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Introduction

Psychological treatments, athough effective in treating
depresson and anxiety [1,2] and preferred to
psychopharmacological treatments by two-thirds of patientsin
primary care[3-6], areinaccessible by up to 75% of people due
avariety of barriers including lack of availability of services,
time congtraints, transportation problems, and cost [7,8].
Furthermore, due to the high prevalence of both depression and
anxiety disorders, we will likely never be able to meet the
demand for services with standard one-on-one intensive
treatments[9].

To overcome these barriers and meet treatment needs, a wide
variety of Web-based treatments have been developed and
shown to be highly effective in the treatment of depression and
anxiety, particularly when coupled with some human support
to promote adherence and enhance outcomes [10,11]. These
programs, leveraging the strengths of computer-accessed Web
programs in  providing information, have strong
psychoeducational components along with some interactional
components that function much like worksheets [12].

Substantially lessis known about the use of mobile phone apps
for the treatment of anxiety and depression [13]. The use of
mobile phonesisrapidly increasing around the world, with 72%
of Americansusing mobile phonesin early 2016—up from just
35% in early 2011 [14]. People use their phones for a variety
of functions including supporting their health. A recent US
national survey indicated that more than half of mobile phone
users (58%) have downloaded at |east one health-related mobile
app [15], and more than half of outpatient psychiatry patients
report wanting to use mental health apps[16].

A key challengeis designing apps to be useful and usable. The
use of mobile phones and mobile phone apps tends to differ
considerably from the use of desktop computers and websites
with considerations ranging from screen real estate to where
and when they are used. Although websites can be designed to
be responsive and accessible via multiple devices, including
mobile phones, if interactional styles remain highly didactic
this approach fails to consider the unique affordances and
challenges of using mobile phone apps[17]. For example, apps
that require lengthy engagement times, or that have deeper
navigation to provide multiple features do not fit well with how
people use mobile apps. Typically, popular apps serve singular
purposes, such as searching for restaurants or businesses,
managing flights, or posting pictures. People tend to use apps
invery short bursts of time, sometimesfrequently [18,19]. Thus,
apps tend to use simple interactions, are quick to use, and
support asingle or limited set of related tasks.

This creates anumber of problemsfor the design of interactive
apps aimed at improving mental health. Most apps provide
psychoeducation viatext or video, or ssimply facilitate logging
symptoms or mood, requiring the bulk of treatment to be
conducted el sewhere, such as face-to-face or through computer
interfaces [20,21]. Given that for many people mobile phones
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represent their only access to the Internet [14], mobile phone
intervention apps that do not require other devices will be
important for broader dissemination. Furthermore, solutions
that are independent of other treatment sources and use the app
and mobile phone as the platform to enable new digitally
enabled services can help provide a more distinct option from
traditional approachesto mental health service delivery. Indeed,
psychoeducational or curricular approachestend to lean heavily
on content and concepts from psychotherapy developed for
face-to-face therapy, such as cognitive-behavioral therapy [22],
which results in a skeuomorph, tunneling the vision of
developers to the exclusion of innovation and limiting the
options for consumers [23]. To address these challenges, we
designed IntelliCare using the Behavioral Intervention
Technology (BIT) Model as aframework [24] to be elemental,
skills-based, and eclectic, and more consistent with afrequent,
dynamic style of real-world interactions rather than a weekly,
didactic model drawn from face-to-face practices.

IntelliCare is elemental in that it is a suite of apps, each
supporting asingle skill or using asingle interactional style to
support acquisition of a set of skills with a focused theoretical
aim related to depression or anxiety (eg, goal setting, cognitive
restructuring, exposure). Thisis consistent with the USInstitute
of Medicine's report outlining a framework for establishing
evidence-based standardsfor psychosocial interventions, which
recommended identifying effective treatment elements [25].
IntelliCareis skills-based, emphasizing in-the-moment practice
of new skills over psychoeducational or curricular approaches.
Most IntelliCare apps prioritize “doing” over knowledge
acquisition. Thus, the user is prompted to do the task right at
the beginning of the interaction. For most apps, there is no
explanation prior to engagement. Apps were designed to make
theinteraction asintuitive as possible. Minimal didactic content
relegated to a “Help” section in almost al apps. Apps are
designed for brief, frequent interactions to be used
in-the-moment, consistent with prevailing mobile phone use
patterns using common interaction elements (eg, logging,
checklists, reminders, simple gamification). IntelliCare is
eclectic, ascurrent evidence-based behaviora and psychological
strategies come from diverse theoretical frameworks (eg,
acceptance and commitment therapy, cognitive-behavioral
therapy, positive psychology, problem-solving therapy). This
is consistent with a growing movement arguing that treatment
elements should be applied based on patient variables and
preferences, rather than the theoretical orientation from which
they evolved [26,27]. Therefore, the IntelliCare app suite is
intended to be a framework that is extensible and modifiable.

Most of these apps have been avail able on the Google Play store
since September 2014. A recent paper describing thefirst 10,131
downloads showed good use, with the mean app launch rate
ranging from 3.1 to 17.0, and mean time from first to last launch
ranging from 13.0 to 25.3 days, depending on the app [28].
However, evaluation of clinical benefit from that sample was
lacking. Sincetheinitial Google Play deployment, another app,
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BoostMe, was added after extensive user research and usability
testing, which focused on behaviora activation [29].

In addition to evaluating clinical efficacy, the other major
departure between the Google Play store deployment and this
study istheinclusion of coach support. The addition of acoach
to support treatment and adherence with the program is
important, given that coaching appears to improve outcomes
with mobile interventions [30]. Although it is true that many
stand-alone apps exist in app marketplaces, many offerings are
beginning to include human support (eg, Coach.me, Ginger.io,
Joyable, Lantern). Many human support models have been
developed in the context of more psychoeducational programs,
for example, [31,32]. Our objective wasto develop and evaluate
a lean, low-effort coaching protocol aimed at efficiently
promoting use and positive outcomes that would be consistent
with the interactional style of these apps.

The primary aim of this single-arm pilot study was to evaluate
the change in depression and anxiety, aswell asapp use, during
8 weeks of IntelliCare supported by low-intensity coaching.

Methods

Participants

Participants were recruited from March 2015 to March 2016
from avariety of sourcesincluding the Minnesota-based health
care system, HealthPartners, online (eg, ResearchMatch,
Craigdlist, Reddit, clinicaltrials.gov, socia media advertising)
and community (eg, print advertisements posted on public
transportation, media) advertising, and clinical research
registries. Recruitment materialsinformed participants that the
study was examining the use of mobile phone apps to teach
self-management skills for depression and anxiety.

Participants were included in this single-arm field trial if they
exhibited depressive symptoms indicated by a score of 10 or
higher on the Patient Health Questionnaire-9 (PHQ-9) [33], or
anxiety symptoms indicated by a score of 8 or higher on the
Generalized Anxiety Disorder-7 (GAD-7) questionnaire [34];
were 18 years of age or older (age 19 if in Nebraska, given age
of consent); could speak and read English, living in the United
States;, and owned and were familiar with an Internet-ready
Android mobile phone with data and text plans. The PHQ-9
and GAD-7 closely match the Diagnostic and Statistical Manual
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of Mental Disorders (DSM-5) criteria for major depressive
disorder and generalized anxiety disorder, respectively.
Furthermore, these measures are widely used in primary care
settings and useful for identifying and monitoring depression
and anxiety in clinical and general populations [35-37]. Thus,
these inclusion criteria are similar to what might be expected
toidentify people at need for real-world deployments of similar
treatment options. Participants were excluded if they had any
visual, hearing, voice, or motor impairmentsthat would prevent
completion of study procedures; met diagnostic criteria for a
severe psychiatric disorder (eg, bipolar disorder, psychotic
disorder, dissociative disorder) or any other diagnosisfor which
thistrial waseither inappropriate or dangerous; exhibited severe
suicidality including having ideation, a plan, and intent; had
initiated or changed antidepressant or antianxiolytic
pharmacotherapy in the previous 14 days; or had used any of
the IntelliCare apps for more than 1 week in the last 3 months.

Procedures

The IntelliCare field trial was approved by the Northwestern
University institutional review board and monitored by an
independent data and safety monitoring reviewing board. People
interested in participating completed an initial Web-based or
telephone screener and, if eligible to continue, were sent the
consent form. Once signed, the consent form was reviewed over
the telephone with research staff to ensure understanding, after
which people received an eligibility assessment consisting of a
phoneinterview and Web-based questionnaires. People meeting
eigibility criteria were offered participation in the field trial.
As part of the field trial, participants received 8 weeks of
coaching aimed at helping them use the IntelliCare app suite,
and received additional assessments at weeks 4 and 8.
Participants were compensated for completing all assessments
and could earn up to US $90. Payment was not tied to app use
or engagement in coaching.

IntelliCare Apps

ThelntelliCare program consisted of 14 appsintotal, including
13 clinical apps designed to improve symptoms of depression
and anxiety through efficacious treatment strategies, and the
“Hub” app, which coordinates a user’s experience with the
clinical apps [28]. A description of each clinical app can be
found in Table 1.

JMed Internet Res 2017 | vol. 19 |iss. 1| el0|p. 3
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH

Table 1. Description of IntelliCare apps.
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App Behavioral strategy Description

IntelliCare Hub Manages messages and notifications from the other apps within the IntelliCare collection.

Aspire Personal valuesand ~ Guides user to identify the values that guide one’s life and the actions (or “paths’) that one does

goal setting to live that value. Helps keep track of those actions throughout the day and supports the user in
living amore purpose-driven and satisfying life.

Day to Day Psychoeducationand  Deliversadaily stream of tips, tricks, and other information throughout the day to boost the user’s

prompts mood. Prompts the user to work on a particular theme each day and every week; learn more about
how to effectively cultivate gratitude, activate pleasure, increase connectedness, solve problems,
and challenge one's thinking.

Daily Feats Goal setting Encourages the user to incorporate worthwhile and productive activities into the day. Users add
accomplishments to the Feats calendar, where they can track their positive activity streaks and
level up by completing more tasks. Hel ps motivate users to spend their days in more meaningful,
rewarding ways to increase overall satisfaction in life.

Worry Knot Emotional regulation  Teachesthe user to manage worry with lessons, distractions, and aworry management tool. Provides

and exposure aguided tool to address specific problems that a user cannot stop thinking about and provides
written text about how to cope with “tangled thinking.” Presents statistics about progress as the
user practices coping with worry, gives daily tips and tricks about managing worry, and provides
customi zable suggestions for ways to distract oneself.

ME Locate Behaviora activation Provides a personal map for finding and saving user’s mood-boosting locations. Assists the user
in finding and remembering these places to help them make plans, maintain a positive mood, and
stay on top of responsibilities.

Socia Force Social support Prompts the user to identify supportive people in their lives, and provides encouragement for the
user to get back in touch with those positive people.

My Mantra Self-affirmationsand  Prompts the user to create mantras (or repeatable phrases that highlight personal photo strengths

Thought Challenger

positive reminiscence

Cognitive reframing

iCope Proactive coping
Purple Chill Relaxation
MoveMe Exercise for mood

Slumber Time

Boost Me

Sleep hygiene

Behavioral activation

and values and can motivate one to do and feel good) and construct virtual albumsto serve as en-
couragement and reminders of these mantras.

Guides the user through an interactive cognitive restructuring tool to examine thoughts that might
exaggerate negative experiences, lead one to be overcritical, and bring down one’s mood. Teaches
the user to get into the habit of changing perspective and moving toward a more balanced outlook
onlife.

Allows the user to send oneself inspirational messages and reassuring statements, written in their
own words, to help the user get through tough spots or challenging situations.

Providesuserswith alibrary of audio recordingsto relax and unwind. Teachesavariety of relaxation
and mindfulness practices to destress and worry less.

Helps the user select exercises to improve mood. Provides access to curated exercise videos and
to written lessons about staying motivated to exercise. Allows the user to schedule motivational
exercise time for oneself throughout the week.

Prompts the user to complete sleep diaries to track sleep. Provides a bedtime checklist intended
to clear one’smind before going to sleep. Provides audio recordingsto facilitate rest and relaxation.
Features an alarm clock function.

Encourages users to select and schedule positive activities (“boosts’) when they noticeadrop in
mood and to track positive activities they note positively impacting their mood. Includes animated
mood tracking for pre or post positive activities, calendar integration, and suggested activities that
are auto-populated based on past mood improvement.

The apps prioritize the use of an interactive tool to help the user
learn skills and engage in the treatment strategy. These tools
aretypically either on thefirst screen or accessible directly from
it, thereby requiring little navigation. Tools are designed to be
intuitive, requiring few instructions, and each app contains brief
“tips’ on the home screen to guide users through their first
interaction with anew tool. Any didactic or psychoeducational
material isusually available under the “Help” menu, usually in
atemplate form that includes the following topics: (1) Why use
thisapp, (2) How can thisapp help me, (3) How to usethisapp,
(4) How often to use this app, (5) What might get in the way of
using this app, and (6) Call to Action or What to do now. The
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clinical appsare availablefor free download on the Google Play
Store.

The Hub app provides a number of organizing functions for
users. It consolidates notifications, so those who have multiple
IntelliCare apps have a single notification view, and all
IntelliCare apps are listed and can be downloaded through the
Hub app. The Hub app al so provides recommendations for new
apps (2 per week). In this trial, weekly recommendations for
new apps were made randomly to support the development of
the recommendation engine. Once the planned recommender
engineis completed, app recommendationswill be derived from
algorithms of patterns of use datato identify appsthat the person
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will most likely use and find useful. Participants were also free
to explore and download apps on their own. Participants were
not restricted in the number of apps they could have on their
phone or use at any given point in time. However, for thistrial,
participants were guided to choose 1 or 2 apps to focus on per
week to provide them with an opportunity to build proficiency
in these 1 or 2 skills. To support this model, the Hub app also
contains a feature that allows users to identify 1 or 2 of the
IntelliCare apps as “primary,” meaning they are the main
treatment focus for a given week, with the goal of having them
try avariety of apps during the study period and learn severa
skills that help them accomplish their goals. Appsidentified as
primary are highlighted on the app’s home screen.

Coaching Protocol

The coaching protocol was based on aspects of the Efficiency
Model of BIT Support [38] and supportive accountability [39].
Coaching was aimed primarily at encouraging participants to
try the apps recommended to them through the Hub app.
Coaches also answered questions about how to use the tools
found in the apps and the rationale behind the skills taught by
the apps, encouraged application of skills in daily life, and
provided some technical support as needed. Coaching began
with an initial 30- to 45-minute engagement phone call to
establish goals for mood and anxiety management, ensure the
participant could download the Hub app from the Google Play
store, introduce the suite of available mobile phone apps, build
rapport, and set expectations for the coach-participant
relationship. Thereafter, participantsreceived 1-2 texts per week
from their coach to provide support, offer encouragement,
reinforce app use, and check-in on progress or challenges.
Coaches a so responded to all participant-initiated texts within
1 working day. Coaches were trained and monitored by one of
the authors (KNT) and had at least a bachelor’s degree.

The coaches had a dashboard that provided information about
theIntelliCare apps on each participant’s phone, including which
apps were installed, when they were downloaded, each time an
app was used, and which apps were selected as “primary” in
the Hub app. The dashboard also included an short message
service (SMS) messaging tool, asection for brief notes, and an
alert indicating when no IntelliCare app had been used for 3
days, prompting coaches to check in.

Coaches were explicitly prohibited from making any
recommendations about which apps to use, primarily because
the aim of developing arecommender system required for that
use and app selection reflect users’ intentions and actions. Thus,
themajor focusin the early part of thetrial was on encouraging
engagement with the IntelliCare system, but not influencing
which app or how frequently any particular app was used. This
balance proved difficult to manage, resulting in confusion among
participants about how they should use the IntelliCare system
and therole of coaches (thisinformation came from participant
feedback interviews used for quality improvement) and difficulty
on the part of coachesin how to manage participants’ confusion.
Minor clarifications and adjustments were made to coaching
protocol to try to address these i ssues; however, approximately
halfway through the field trial, a somewhat more substantive
modification was made to address these concerns. The protocol
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was changed such that coaches made a clear recommendation
during the engagement call that participants focus on learning
1 new app per week, and thiswas reinforced by checking viaa
text asking which app they selected (even though this was
usualy visible on the dashboard). Coaches were instructed to
encourage participants to first review the recommended apps
and then explore the list of apps on their own when deciding
which app to focus on for the week. If the participant reported
being unsure about which app to choose, or directly asked the
coach for arecommendation, coaches were then ableto provide
suggestions for specific apps. A 10-minute phone call at week
4 was also offered to check in on participant experiences with
utilization of the program and any relevant concerns with the
coaching.

Coaches

Coaches (N=4) had at least a bachelor’s degree in psychology
or arelated field. Coachesreceived adetailed coaching manual,
aswell astraining in the principles of coaching and motivational
interviewing strategies. Coaches were also required to use the
IntelliCare apps daily over several weeks during the training
period and encouraged to continue to use the apps to maintain
fluency with various aspects of treatment. Coaches also received
30-60 minutes of individual supervision per week, and also
attended weekly group supervision including ongoing training
didactics. Training and supervision were provided by one of
the authors (KNT), who al so authored the coaching manual.

Assessment and M easur ement

At baseline, prospective participants were screened and
characterized using the Mini International Neuropsychiatric
Interview (MINI). The MINI [40], a structured interview, was
administered over the telephone by trained clinical evaluators
who were supervised by aPhD level psychologist. Demographic
information was collected via a self-report survey. Questions
about pharmacotherapy and psychotherapy use were added
shortly after the trial began, and 2 participants were not
administered these questions. This explains the different
denominator used for theseresults. Depression and anxiety were
measured at baseline, week 4, and week 8 using the PHQ-9 and
GAD-7, respectively. All assessment data were collected and
managed using REDCap el ectronic data capture tools hosted at
Northwestern University [41].

App use data from app launch and use logs were collected
passively. An app use session is defined as a sequence of
user-initiated actions or events separated by lessthan 5 minutes
between events. A new app launch is defined as a new activity
after 5 min of no activity (we note that some apps have audio
or video content that may last longer than 5 min, in which case
the running content is counted as activity). Thelength of an app
use session isthe time from first launch or use of an app to the
last event in a session.

Statistical Analyses

Baseline demographic and clinical characteristicswere reported
as frequency and percent for categorical variables and median
and interquartile range (IQR) for continuous variabl es. Outcome
measures over time were reported as means and standard
deviations. Baseline characteristics were compared between
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participants meeting preliminary screening criteria and
participants ultimately enrolled using a 2-sample t test for
continuous variables and a chi-square test for categorical
variables. Linear mixed-effects models were used to evaluate
continuous PHQ-9 and GAD-7 scores over time and associations
between participant demographic characteristics. Generalized
linear mixed-effects models were used to evaluate symptom
remission (PHQ-9<10 and GAD-7<8) over the study period.
Participants completing at | east two foll ow-up assessmentswere
included in the analysis of primary outcomes. Usability of the
IntelliCare apps were reported using frequencies and means.
Session frequency over the course of the study period was
evaluated using generalized linear mixed-effects regression
models assuming anormal distribution. Differencesin total app
use ons and total app time across participant demographic
characteristics were assessed using the nonparametric Wilcoxon
rank-sum test. All analyseswere performed using SAS, version
9.4 (Cary, NC, USA).

Figure 1. CONSORT Diagram of participant flow.

Assessed for eligibility (n=458)

Mohr et al

Results

Participants

A total of 105 participants consented and were enrolled in the
field trial. Of those enrolled, 6 participants did not respond to
attempts to initiate treatment. An additional 3 participants did
not complete any follow-up assessments after the baseline
assessment, resulting in final analytic samples of 99 parti cipants
with usability data and 96 participants with at least two
outcomes assessments. The flow of patients through the study
isdisplayed in Figure 1.

Baseline characteristics of participants can be found in Table
2. The depression criterion of a PHQ-9 total score =10 was met
by 78.1% (82/105) enrolled participants. The criterion for
anxiety of a GAD-7 total score >8 was met also met by 78.1%
(82/105) participants, and 60% (63/105) met criteria for both
depression and anxiety.

Enrollment

Enrolled in field trial (n=105)

Excluded (n=353)

Not meeting inclusion criteria (n=256)
Exclusionary diagnosis (psychotic, bipolar, and
so forth) (n=83)

Low symptoms (n=67)

No Android device (4.0 or higher) (n=22)
Prior IntelliCare use criterion (n=17)
Other (n=67)

Refused to participate (n=29)

Lost to follow-up (n=56)

Enroliment closed (n=10)

Other reasons (n=2)

Assigned to coach (n=105)
Received intervention (n=99)

Allocation

Did not receive intervention (n=6)
Unable to schedule enroliment call (n=4)
Participant withdrew prior to enroliment call (n=2)

Lost to follow-up (n=1)

Follow-up

Discontinued intervention (n=2)

Unable to reach for assessments (n=1)

Too busy to remain in study (n=2)

Analyzed (n=96)

Analysis

Missing only week 4 assessment (n=2)
Missing only week 8 assessment (n=2)
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Table 2. Sample characteristics (N=105).

Demographics Median (IQR® or n (%)
Age (years), median (IQR) 36 (27-50)
Gender, n (%)
Female 80 (76.2%)
Male 25 (23.8%)
Ethnicity, n (%)
Not Hispanic or Latino 99 (94.3%)
Hispanic or Latino 5 (4.8%)
Declined to report 1(1.0%)

Race, n (%)

Black or African American 8 (7.6%)
American Indian or Alaska Native 1(1.0%)
Asian 6 (5.7%)
White 88 (83.8%)
More than 1 race 1(1.0%)
Declined to report 1(1.0%)

Marital status, n (%)

Single 35 (33.3%)
Married or domestic partner 38 (36.2%)
Separated 1 (1.0%)
Divorced 13 (12.4%)
Widowed 3(2.9%)
Living with significant other 15 (14.3%)

Education, n (%)

Some high school 1(1.0%)
Completed high school or GEDP 4(3.8%)
Some college 20 (19.1%)
2-year college (Associate) 16 (15.2%)
4-year college (BA, BS) 37 (35.2%)
Master’s degree 22 (21.0%)
Doctoral degree 4 (3.8%)
Professional degree (MD, JD) 1(1.0%)
Employment status, n (%)
Employed 76 (72.4%)
Unemployed 11 (10.5%)
Disability 8 (7.6%)
Retired 5 (4.8%)
Other 5 (4.8%)
Number of hours per week spent working, median (IQR) 40 (7-40)
Income, median (IQR)
Current total yearly household income US $63,000 (30,000-100,000)
Current total yearly personal grossincome US $35,000 (15,000-58,000)
http://www.jmir.org/2017/1/e10/ JMed Internet Res 2017 | vol. 19 |iss. 1| €10 | p. 7
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Demographics

Median (IQR3 or n (%)

Treatment, n (%)

Psychotherapy 23 (21.9%)
Pharmacotherapy (n=103) 66 (64.1%)
Recruitment source
HealthPartners Healthcare System 38 (36.2%)
Web or social media 16 (15.2%)
ReearchMatch 11 (10.5%)
Other 40 (38.1%)
3QR: interquartile range.
bGED: general educational development.
Table 3. Means and standard deviations of outcome measures.
Qutcome Baseline Week 4 Week 8 Pre or post effect size P value
n=96 n=94 n=94 (Cohen d)
PHQ-92 mean (SD) 12.5(4.3) 8.4 (4.1) 6.4 (4.3) 14 <.001
GAD-7°, mean (SD) 10.9 (4.5) 7.1(3.9) 5.8 (4.0) 12 <.001
PHQ-9>10, n (%) 76 (79.29%) 36 (38.3%) 21 (22.3%) N/AC <.001
GAD-7 >8, n (%) 74 (77.1%) 42 (44.7%) 28 (29.8%) N/A <.001

3PHQ-9: Patient Health Questionnaire-9.
BGAD-7: Generalized Anxiety Disorder-7
°N/A: not applicable.

Pharmacotherapy was used by 64% (66/103) of participants,
22% (23/103) reported engaging in psychotherapy, (17%
(18/105) reported using both pharmacotherapy and engaging
in psychotherapy, and 30% (32/105) were untreated at baseline.
Therewere no significant rel ationships between treatment status
(pharmaco- or psychotherapy) and PHQ-9 or GAD-7 (P>.52).
Among participants who met preliminary screening criteria
(n=244), those who were enrolled (n=105) did not differ
significantly from those not enrolled (n=139) on demographic
data including age (P=.46), gender (P=.66), ethnicity (P=.55),
race (P=.12), or score on PHQ-8 (P=.97) or GAD-7 (P=.96).

Outcomesfor Depression and Anxiety

Descriptive statistics for outcome measures over time are
summarized in Table 3 for participants completing at least two
assessments.

Significant improvements were seen across the entire sample
for both PHQ-9 (P<.001) and GAD-7 (P<.001). Among
participants meeting entry criteria for depression, significant
reductions were present on both the PHQ-9 (P <.001) and the
GAD-7 (P <.001). Similarly, among participants meeting entry
criteriafor anxiety, significant reductions were present on both
the PHQ-9 (P <.001) and the GAD-7 (P <.001).

At the end of the treatment, 37% (35/105) of participants met
criteria for full remission or no symptoms of depression
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(PHQ-9<5), 40% (38/105) met criteria for recovery or mild
symptoms (PHQ-9=5-9), and 22% (21/105) continued to meet
criteria for referral for treatment (PHQ-9210). Similarly, 42%
(39/105) of participants met criteria for full remission or no
symptoms of anxiety (GAD-7<5), 45% (42/105) met criteria
for recovery or mild symptoms (GAD-7=5-9), and 14% (13/105)
continued to meet criteriafor referral for trestment (GAD-7210).

Neither baseline PHQ-9 nor GAD-7 were significantly related
to changes in depression or anxiety severity, or concurrent
treatment with psychotherapy or pharmacotherapy (P s>.19).
There were no significant relationships between gender,
education, ethnicity, or use of psychotherapy or antidepressants
in either the PHQ-9 or GAD-7 outcomes (P s=.10-.79). There
was a significant effect of age on GAD-7 total score, with
greater age being associated with improved anxiety (P=.01),
although age was not associated with PHQ-9 scores (P=.20).

App Usage

Trial participants initiated an average of 191.4 (SD 139.2;
median 180) IntelliCare treatment app sessions during the 8
weeks of the trial. Of the 99 participants who initiated the
treatment, 96.0% (95/99) continued to use the apps at week 5
and 90.1% (90/99) continued through week 8. Table 4 reports
the mean and median number of treatment app sessions by study
week, which did not change significantly over time (P=.10).
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Table 4. Mean number of treatment app use sessions by study week.

Mohr et al

Week n used Mean (SD) Median Interquartile Minimum Maximum
range
1 98 20.09 (15.63) 15 10-26 0 105
2 97 22.79 (16.76) 20 11-31 0 81
3 97 24.1 (20.21) 20 10-31 0 124
4 94 25.33(20.68) 20 10-37 0 100
5 94 26.07 (20.41) 23 12-35 0 103
6 91 26.25 (23.66) 21 7-41 0 117
7 89 23.44 (22.27) 18 6-37 0 126
8 90 23.3(25.57) 14 8-30 0 163
Table 5. Mean frequency of individual treatment app and Hub app use sessions.
App n used Mean (SD) Median Interquartile Minimum Maximum
range

Day to Day 78 34.4 (48.3) 14 1-50 0 230
Daily Feats 73 25.8 (32.1) 17 0-39 0 217
Slumber Time 72 18.3(21.3) 13 0-27 0 109
Purple Chill 81 17.8(17.9) 13 3-28 0 77
My Mantra 62 15.4 (21.8) 6 0-26 0 100
Thought Challenger 82 13.4 (16.3) 8 2-17 0 70
Aspire 73 13.0(15.2) 9 0-17 0 68
iCope 70 11.7 (20.6) 4 011 0 125
Boost Me 68 10.1 (11.3) 7 0-14 0 47
Move Me 74 9.9 (12.8) 5 0-14 0 67
Worry Knot 74 9.2 (10.6) 7 0-12 0 55
Socia Force 56 6.9 (11.1) 2 0-9 0 60
Me Locate 51 55(8.5) 1 0-9 0 42
Total 99 195.4 (141) 182 95-263 9 844
Hub app 99 107.32(71.29) 92 51-152 6 372

The average length of use for each session was 1.4 min (SD
3.9; median 18 seconds). The Hub app waslaunched an average
of 107.3 (SD 71.3; median 92) times over the 8 weeks.

There were no significant relationshi ps between age, education,
employment status, gender, race, or ethnicity and the number
of treatment app sessions or the length of time spent in the apps
(P=.18-.68). There were significant effects of age, gender, and
antidepressant medication on total time spent using the apps.
Older patients tended to use the apps for a longer time than
younger patients (P=.003), as did women (P=.03) and
participants using medications (P=.01). Additionally, therewas
amarginal effect for engagement in individual psychotherapy
(P=.055) or pharmacotherapy (P=.054) with those in treatment
spending more time in the apps.

Table 5 shows the mean frequency of individua treatment app
and Hub app use sessions over the 8 weeks of treatment.

Eight (8.1%) participants downloaded 5 or fewer of the
IntelliCare Treatment apps, 60 (60.6%) downloaded between
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6 and 10 apps, and 31 (31.3%) downloaded 11-13 apps. The
Hub app was launched at |east six times by all participants who
initiated treatment over the study period.

Coaching

Among the 99 participantswho initiated treatment, 97% (96/99)
continued to participate in coaching at week 5, and 93% (92/99)
continued through the end of thetrial. Because some textswere
broken into more than 1 SM'S transmission, we report here on
dayswhen textswere sent, rather than number of texts, to avoid
inflating results. On average, coaches sent texts to participants
on 22.2 (SD 4.7) study days (39.6%) over the 8 weeks of
treatment. Participants sent texts to their coach on an average
of 16.7 (SD 5.8) study days (29.9%). All 99 participants who
initiated treatment received an engagement call, lasting on
average 39.1 (SD 7.7) minutes. Thefirst 34 participants did not
receive an offer for a midpoint follow-up call. In response to
participant feedback interviews indicating some confusion
around procedures, expectations, and the role of the coach, a
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second call was offered to participants beginning with the 35th
person enrolled, which lasted on average 12.8 (SD 8.5) minutes.

After the changein the coaching protocol, participants no longer
commented on confusion surrounding therole of coaches. There
was no significant difference in outcomes on the PHQ-9,
GAD-7, number of app sessions, or total time on IntelliCare
apps between participants receiving the initial and revised
coaching protocols (P=.33-.90).

App Use Before and After the Trial

Because IntelliCare apps were freely available on the Google
Play Store, we examined the number of people who had used
apps prior to enralling in the study. Of the 99 who initiated
treatment, 33.3% (33/99) had used at least one of the apps for
an average of 16.6 days (SD 11.2; median 15) prior to
enrollment. There was no significant differencein outcomeson
the PHQ-9, GAD-7, number of app sessions, or timeusing apps
(P=.29-.93) between those with prior exposureto the IntelliCare
apps and those without.

After completion of the study, 33.7% (29/99) peopl e continued
to use the IntelliCare apps 2 weeks later, 20.9% (18/99) at 1
month, 22% (19/99) between months 1 and 2, and 23.2% (20/99)
beyond 2 months.

Safety

There were no adverse events (eg, suicide attempts, psychiatric
hospitalizations).

Discussion

Principal Findings

In this pilot feasibility study, the IntelliCare apps and coaching
showed large reductionsin symptoms of depression and anxiety.
These improvements were largely consistent across many
demographic variables, athough outcomeswere slightly worse
for those who reported receiving disability dightly better for
older participants. Outcomes were unrelated to whether or not
the participant was receiving psychotherapy or antidepressant
medications during the treatment.

App usage was substantial, with an average of 195 app launches
per participant over the course of 8 weeks of treatment. Thisis
considerably higher than has been reported for other apps that
have ranged on the order of 15-22 launches in total [21,42].
There are several likely reasonsfor this. First, the design of the
IntelliCare suite is markedly different from other apps. Most of
the IntelliCare apps are intended to be used frequently and
briefly; other apps that have been described in the literature do
not necessarily have the same freguency expectations. In
addition, IntelliCare is a suite of apps, in which people are
expected and encouraged to swap apps in and out of their use
rotation, thereby maintaining novelty and engagement. Finally,
while the use statistics for IntelliCare apps downloaded “in the
wild,” without a coach or participation in a study, were also
much higher than is typically seen [28], use statistics in this
study were far higher than even those, which was likely the
result of our use of low-intensity coaching. Given coaching
required only around 40-50 min of call time per subject, along
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with a small amount of time for composing and sending text
messages, IntelliCare hasthe potential to be very cost-effective.

Novel Treatment Design

The approach used here differs substantially from previous
mHealth and eHealth interventions for depression or anxiety in
several ways. First, IntelliCare apps are very interactive,
emphasizing the application of skills through in-app actions.
Most eHealth interventions for depression or anxiety have used
psychoeducational approaches, and mobile phone approaches
have tended to use the phone primarily for symptom and mood
monitoring, leaving primary treatment to clinicians or websites
[20,21,43]. Theseinterventions attempt to provide understanding
for the user as part of an effort to persuade the person to engage
in anew treatment behavior (eg, engaging in positive behaviors
or thought restructuring). The IntelliCare apps place the action
(eg, goa setting, checklists, reminders, logging, and so forth)
at the beginning of the interaction. Most IntelliCare apps have
only limited explanation of why the action would be useful,
most of which is relegated to the Help section. Thus, users
download the app and begin with the exercise, not the
explanation. Essentially, IntelliCare operates from the
assumption that doing is learning. Understanding will come
from doing, and it is not necessary that everyone have the same
understanding for the exercise to be useful.

The interactions supporting skills training were designed to be
brief and frequent. Given there is little to no explanation,
interactions are designed to be as intuitive as possible. With
mean app session lengths of 1 minute, median app session rates
of 17 seconds, and mean weekly app use frequencies of 21-29,
with no drop-off over time, that goal appears to have been
achieved.

IntelliCare was designed to be eclectic. Apps draw from a
variety of theoretical orientations, and users are encouraged to
identify apps they perceive as useful and consistent with their
goals rather than following a particular conceptual model.
Indeed, 95% of participants used 5 or more apps during the
study, supporting the notion that usersarewilling to use multiple
apps even when they are not necessarily organized by atherapy
orientation. In thisway, approachesthat construct metaphorical
toolboxes through digital tools might be a good way to present
potential options and allow individual usersto tailor treatment
and select options that fit their own interests and need, for
example, [44,45]. Furthermore, the Hub app was used
frequently, supporting the idea that that apps or interfaces that
help organize these toolboxes might help improve user
experience across such apps.

Future Research

A longer-term goal for IntelliCareisto devel op arecommender
system that will be able to use passively collected data, such as
app usage, to identify and recommend appsthat arelikely to be
acceptable and useful to the individual. Thus, while the
recommendations offered through the Hub app in this study
were random, the Hub app is intended to provide
recommendations that are of value to the user. Rather than
basing such recommendations on rules derived from a
psychological orientation, recommendations will be based on
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accumulating knowledge from the entire population of app
users. Such a system could be modifiable and extensible,
identifying apps that are underperforming so that they can be
removed from the system and accommodate the introduction
of new apps. Thus, whilethefocus of this study hasbeen largely
on the appswithin the IntelliCare system, the longer-term vision
for IntelliCare is as a platform that can use available data
acquired from the suite of appsto monitor efficacy and provide
evidence-based recommendations. Thetheoretical underpinnings
for such a system have been described elsewhere [46] and are
the focus of ongoing research.

Coaching Protocol

Thisfield trial used a coaching protocol aimed at encouraging
efficient use of the apps [39,47]. This protocol was developed
with 2 aimsin mind. First, the literature generally suggests that
human support enhances adherence and perhaps outcomes for
digital interventions[10]. Our open deployment on Google Play
suggested that, compared with many health apps[38], IntelliCare
apps appear to be relatively engaging, with mean number of
uses ranging from 3.1 to 17.0, and mean time from first to last
launch ranging from 13.0 to 25.3 days, depending on the app
[28]. This field trial found use rates that far exceeded those
rates; however, it isdifficult to compare these 2 sets of findings
becausethe Google Play deployment analyzed datafrom anyone
who downl oaded the app, while this study selected participants
with significant symptoms and sufficient motivation to bein a
research study. Additionally, the coaching protocol aimed to
ensure sufficient use of a variety of the apps that could help
support analytics necessary to develop a recommendation
engine.

It is interesting to note that changes made to the coaching
protocol during this field trial had no observable impact on
symptoms or app usage. This is notable because the user
feedback interviews conducted for quality improvement at the
end of the study indicated that participants were much clearer
about the role of the coaches after this change in the coaching
protocol. This impression was also mirrored by greater clarity
among coaches in their role.

Finally, thisisthefirst study we are aware of that has eval uated
a freely available digital intervention in a coached form, and
thus shed light on the relationship between digitally enabled
servicesand the apps or tools avail able on app storesthat support
them. About a third of participants had prior exposure to the
apps, and athird continued to use them after the end of coaching.
Those who used apps prior to engaging with the study and
treatment may have been eval uating the apps before committing
to the treatment and study, and indeed some people found their
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way to the study through the apps. This suggests that apps may
serve both asaninitia point of evaluation for potential patients,
as well as a conduit through which services can be provided.
This is very consistent with marketing practices for digitally
enabled services generally, and apps and websites designed for
the possibility of both self-guided and human-supported
consumer experiences that are becoming increasingly more
frequent in the mental health space.

Limitations

A number of limitations should be noted in considering these
results. First, becausethiswasasingle-armtrial, we cannot rule
out the possibility that the improvement in depression and
anxiety, although impressive, was due to factors other than
IntelliCare. For example, it is possible that we recruited asample
that was likely to improve anyway. Second, if the IntelliCare
system did in fact have a positiveimpact, we cannot disentangle
the effects of the coaching and the apps. Third, the coaching
protocol was not constructed under ideal circumstances, as
coaches role encouraging the use of the overall system
conflicted in practice with the prohibition from influencing
participants use of specific apps. Fourth, it ispossible that study
compensation contributed to treatment adherence. We believe
this is unlikely, given participants were clearly informed that
compensation was for completion of assessments only, and the
university’s payment processing system results in delays of up
to 2 months for payments. Finally, the apps are currently
available on Android only, and this user base and their use of
apps might be different from users of other platforms. Our team
plans iOS development, which will address this shortcoming.

Conclusions

These shortcomings notwithstanding, this study showed clear
support for anovel mHealth system for providing mental health
treatment. Although other groups, such as the National Center
for Telehealth and Technol ogy, have devel oped multiple mental
health apps covering diverse treatment strategies, targets, and
populations (eg, Breathe?Relax, CBT-i Coach, Moving Forward,
Positive Activity Jackpot, PTSD Coach, T2 Mood Tracker),
IntelliCare represents the first effort to make a unified,
consolidated app experience. Novel features of the IntelliCare
systeminclude that it is elemental, allowing individual appsto
be used or not used based on their effectiveness and utility and
it is eclectic, viewing treatment strategies as elements that can
be applied as needed rather than based on 1 theoretical model.
The future of mHealth is likely not to rest on a singular
approach, or asingular app. Therefore, it isnecessary to consider
platforms that can consolidate efforts across a variety of apps
such as IntelliCare.
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