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Abstract

Background: Depressionisan extremely prevalent issue in the United States, with an estimated 7% of adults experiencing at
least one major depressive episode in 2017. Although psychotherapy and medication management are effective treatments for
depression, significant barriersin accessing care persist. Virtual care can potentially address some of these obstacles.

Objective:  We conducted a preliminary investigation of utilization characteristics and effectiveness of an on-demand health
system for reducing depression symptoms.

Methods: Datawere analyzed from 1662 users of an on-demand mental health system that includes behavioral health coaching,
clinical services (therapy and psychiatry), and self-guided content and assessments primarily viaamobile app platform. Measures
included engagement characterized by mobile app data, member satisfaction scores collected viain-app surveys, and depression
symptomsviathe Patient Health Questionnaire-2 (PHQ-2) at baseline and 8-12 week follow-up. Descriptive statistics are reported
for measures, and pre/post-PHQ-2 data were analyzed using the McNemar test. A chi-square test was used to test the association
between the proportion of individualswith animprovement in PHQ-2 result and care modality (coaching, therapy, and psychiatry,
or hybrid).

Results: During the study period, 65.5% of individuals (1089/1662) engaged only in coaching services, 27.6% of individuals
(459/1662) were engaged in both coaching and clinical services, 3.3% of individual s (54/1662) engaged only in clinical services,
and 3.7% of individuals (61/1662) only used the app. Of the 1662 individuals who completed the PHQ-2 survey, 772 (46.5%)
were considered a positive screen at intake, and 890 (53.6%) were considered a negative screen at intake. At follow-up, 477
(28.7%) of individuals screened positive, and 1185 (71.3%) screened negative. A McNemar test showed that therewas astatistically
significant decrease in the proportion of users experiencing depressed mood and anhedonia more than half the time at follow-up
(P<.001). A chi-sguare test showed there was no significant association between care modality and the proportion of individuals
with an improvement in PHQ-2 score.

Conclusions: This study provides preliminary insights into which aspects of an on-demand mental health system members are
utilizing and levels of engagement and satisfaction over an 8-12 week window. Additionally, thereis some signal that this system
may be useful for reducing depression symptoms in users over this period. Additional research is required, given the study
limitations, and future research directions are discussed.

(J Med I nternet Res 2020;22(6):€17902) doi: 10.2196/17902
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sources. Conservative estimates from national surveys show
that 7%-8% of American adults are affected by major depression

Depression is one of the most prevalent and impactful health annually [1,2]. A national health index of more than 41 million

conditions in the United States, according to multiple data PeoPle, compiled by one of the largest health insurance
providers, ranked depression second only to hypertensioninits

Introduction
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impact on American longevity and quality of life[3]. In addition
to the direct symptoms caused by depression, the majority of
adultswith depression report at |east some difficulty with work,
home, or social activities due to their symptoms [2]. Thus, the
health burden of depression trandlates into a significant social
and economic burden [4].

Existing Approachesand Barriers

Although there are effective treatments (including
pharmacological and psychotherapy interventions) for
depression and other mental health conditions, the current US
healthcare system does not adequately address the many social,
medical, and economic barriers. Access to formal behaviora
health treatment remains a challenge because of a complex
collection of barriers, including perceived public or social
stigma, inadequate behavioral health workforce in certain
geographic regions, and poor insurance coverage and related
financial costs[5].

The mental health workforce shortage is more acute for some
geographic regions; nearly 40 percent of Americanslivein areas
designated by the federal government as having a shortage of
mental health professionals [6,7]. Access challenges include
general barriers such as high cost, time, and transportation, but
also specific obstacleslike stigmaand treatment preference[8].
Having access to a preferred choice of treatment improves
treatment initiation, adherence, and outcomes [9,10].

Collaborative Care Model

The primary care-based collaborative care model augmentsthe
model of behavioral health care being provided in primary care
and replacesit with athree-pronged team, including the primary
care physician, a care manager, and a psychiatric consultant.
This model helps to spread the expertise of the psychiatric
consultant across a population of primary care patients through
the actions of the care manager and the prescribing of the
primary care provider (PCP); therefore, a larger population of
primary care patients can receive evidence-based mental health
care[11].

While the collaborative care model has a strong evidence base
and is beginning to receive recognition from large payors such
asCentersfor Medicare & Medicaid Services(CMS), challenges
remain in the real-world implementation of the model. In
primary care settings, it remains difficult for overburdened PCPs
to prescribe psychotropic medications in a 10-15 minute
encounter that can often be focused on many chronic health
conditions. It can also be challenging for a PCP to digest the
recommendations of the care manager or psychiatric consultant
team [12].

Beyond the challenges of limited time and competing priorities
within a brief appointment, the collaborative care model only
addresses those patients who present to primary care with
behavioral health symptomsthat riseto the level of adiagnosed
DSM-V mental illness, such asMajor Depression or Generalized
Anxiety Disorder, or the symptoms are severe enough to trigger
afull PHQ-9 or GAD-7. There is another “hidden” population
of individuals suffering from upstream subclinical stress and
behavioral health symptoms who do not present to a PCP
because they do not have a comorbid medical problem, or they
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may not have easy geographic or financial access to aregular
PCP. In fact, according to a 2018 Kaiser poll, many Millenias
report not having and not even desiring aregular PCP [13].

Telehealth and Digital | nterventions

The US healthcare system has attempted to close this chasm of
unmet behavioral health needs and concurrent poor quality of
care through a variety of different mechanisms, including
telemedicine and other digital solutions. Telehealth hasbecome
the standard to address geographic barriers to care in rura
regions over nearly three decades in systems such as the
Department of Veteran Affairs, where evidence-based
psychotherapy and medication management can be delivered
at an equivalent level of quality asin-person care[14]. A 2016
systematic review showed that telephone-based interventions
had promised in reducing symptoms of depression and anxiety
[15]. Unfortunately, most telemental health models primarily
address the geographic mal distribution of providers as opposed
to the sheer lack of full-time providers across the country.

Smartphone-based treatments have also shown promise in
managing depression according to a 2017 meta-analysis [16].
Given the heterogeneity of these interventions, many studies
highlight the need to establish which aspects of these
technologies are most active for a given population. Thus,
characterizing the features, engagement, and users of specific
products can help enhance our understanding of how these new
technologies and systems work for different populations.

In the broader digital health landscape, there have been calls
for companies to produce and publish evidence on outcomes,
including engagement and clinical outcomes [17]. There are
multiple dimensionsfor eval uating these types of products, and
many organizations, including the US FDA, the UK NHS, the
APA, have proposed frameworks to guide informed decision
making and evaluation. Common categories of evaluation
include privacy and security, evidence base, ease of use, and
dataintegration [18].

This exploratory study aimed to investigate the initia
effectiveness of a novel on-demand system by describing
utilization and satisfaction measures in addition to evaluating
changesin sdlf-reported depression symptoms. Previousresearch
has proposed some guidelines for conducting studies in
real-world settings in contrast to highly controlled efficacy
studies, including observing utilization, satisfaction, and
outcomes in actual practice [19]. This is consistent with
principles of implementation research, which seeks to
understand intervention in real-world conditions, rather than
trying to control for conditions or to remove their influence as
causal effects [20]. Studies of other digital mental health
technologies have used this approach to investigate initial
effectiveness in addition to guiding future research directions
[21,22].

Methods

Participants

Individualsin this study are employees or health plan members
who have accessto the Ginger system as part of their employer
or health plan benefits. The Ginger system includes the
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following exclusionary criteria where telehealth is likely not
appropriate:

1. Activesuicidal idestion

2. Active high-risk self-harm behavior

3. Two or more hospitalizations within the past 6 months for
psychiatric reasons

4. Certain symptoms of psychosis that are poorly managed
(eg, the member is not med compliant, or symptoms are
unresponsive to treatment), likely incompatible with
telehealth

5. A primary diagnosis of a substance use disorder, or
moderate to severe substance abuse issues, due to the high
complexity, severity, and risk frequently associated with
such members, as well asthe need for specialized care

6. Active eating disorders with symptoms considered to be
high risk

7. Ongoing grave disability, including bipolar patients with
active mania’lhypomania or mixed episodes who are
unmedi cated or who have poor compliance with medication
regimen over time

8. Two or more medical hospitalizationsin the last month due
to the high likelihood that the individual has a poorly
controlled medical condition that requires close monitoring

For this study, we included Ginger users aged 18 or older who
downloaded the app between January 1, 2018, and December
31, 2019. This period was chosen asiit reflects the approximate
timing of when Ginger began to provide care to members via
itsemployer business. Based onthese criteria, 24,682 individuals
were eligible for the study, 10,942 users (44.33%) completed
theintake survey, and 1662 users (6.73%) completed a 12-week
follow-up survey and were included in our analysis. Survey
response rates are a challenge in both online studies and
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behavioral health practice; research has shown that the majority
of participantsin remote studies discontinue participation within
the first week of a study and that online survey ratestend to be
much lower than in-person [23,24]. The survey response rates
here are lower than what is reported in the literature, which is
expected given the observational nature of this study and the
design of the survey system in a digital product, where users
are not required to complete surveys to receive care.

Procedures

The Ginger System

Ginger provides members with behaviora health coaching,
therapy, and psychiatry, along with self-guided content and
assessments primarily via a mobile app platform. Members
generally have access to Ginger as part of their employee or
health plan benefits. After downloading the mobile app, users
can start chatting with abehavioral health coach within minutes
(Figures 1 and 2). Ginger coaches are full-time empl oyees who
typicaly have an advanced degree in afield related to mental
health, and an accredited Coach Certification [25,26]. While
many users solely engage with coaches, some will request or
require escalation to psychotherapy services. Examples of
situationsthat require escalation includeindividual swith chronic
mental illness and severe trauma, the potential of harm to self
or others, and significant mental instability (ie, hallucinations,
delusions, and extreme mood swings). When members are
escalated to therapy or psychiatry, they may continue working
with a coach on an on-demand basis, provided that they also
agree to seek additional care concurrently; coaching can
continue supporting them in addressing day to day goals and
challenges, as well as acting as an adjunct to the care plan put
in place by their therapist or psychiatrist.
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Figure 1. Ginger mobile app onboarding screens.
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Figure 2. Ginger coach chat screens.

Your lead coach is Erica

@

Data Collection

The Ginger system incorporatesregular check-insand feedback
to understand better what solutions work for individual
members, consistent with principles of measurement-based care
(MBC). Although MBC has been demonstrated to enhance care,
studies have shown that lessthan 20 percent of behavioral health
practitionersintegrateit into their practice [27]. Ginger assesses
depression via the Patient Health Questionnaire (PHQ),
delivered via the Ginger mobile app. The PHQ is one of the
most validated assessments in mental health and is commonly
used by clinicians in screening for and diagnosing depression
in addition to monitoring treatment response [28]. When users
onboard with the Ginger app (Figure 1), they are prompted first
to answer the PHQ-2 questionnaire. Individuals that provide
answers with a score of 2 or above for either question are
considered a “positive depression screen” and then asked to
complete the full PHQ-9.
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The power of pleasant
imagery
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There are no strict guidelines on how often to re-administer the
PHQ-2 and PHQ-9; it can be re-administered as needed with a
standard recommendation for monitoring and adjusting treatment
every 4-6 weeksfor users seeking treatment for depression [29].
Similarly, according to the US Preventive Services Task Force
(USPSTF), there is little evidence regarding the optimal and
interval for screening for depression. The USPSTF recommends
apragmatic approach of screening all adultswho have not been
screened previousy and “using clinical judgment in
consideration of risk factors, comorbid conditions, and life
eventsto determineif additional screening of high-risk patients
is warranted” [30,31]. Based on this guidance, Ginger
administers the survey every 2 weeks for users with PHQ-9
scores =10 and every 3 months for users with PHQ-9 scores
<10 in order to monitor symptom response and assess if
additional care is warranted (Figure 3). Survey completion is
not forced so as not to withhold support from members who
require care.
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Figure 3. Ginger PHQ survey logic.
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In addition to clinical outcomes, Ginger collects and analyzes
product data to understand a member’s progress and journey
through the system, including access, engagement, and member
satisfaction.

M easures

Engagement

Engagement is characterized based on product user behavior
data, including the number of coaching sessions and the number
of clinical (therapy and psychiatry) appointments attended. A
coaching session is defined as 25 messages exchanged. This
threshold isbased on aninternal analysis of messaging patterns
in addition to coaching team feedback on what constitutes a
typical session. These measures provide insight into dropoff,
adherence, and dosing, which are essential areas of study inthis
field [32,33].

Member Satisfaction

Member Satisfaction is measured using a 5-star survey. Ginger
regularly prompts users to rate their experience via “star
ratings.” For coaching, thisisrequired after thefirst 25 messages
(ie, onetext-based coaching session), and then every two weeks
following. For clinical sessions, members are prompted to
providearating after every therapy and psychiatry appointment.
In addition to being a universal tool for consumers to rate
products and services online (eg, Yelp, Amazon, Google), star
ratings have also been used to understand provider care[34,35].
Although there are limitations associated with these consumer
ratings, they can provide valuable insights for further
exploration. Given the potential biases in these responses, the
Ginger system includes proactive outreach from the member
support team anytimethereislessthan a4-star rating in addition
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Follow-up
every 2 weeks

to aclinical QA program to understand the care a member is
receiving.

Depression Symptoms

Depression symptoms were assessed using the 2-item Patient
Health Questionnaire (PHQ-2). The PHQ-2 comprises the first
two items of the PHQ-9, assessing the degree to which an
individual has experienced depressed mood and anhedonia over
the preceding two weeks. A description of this survey logic is
provided above. For this analysis, a negative depression screen
means a user’s response to each PHQ-2 question was less than
2 (ie, aresponse of “not at all” or “several days’). A positive
depression screen means a user’s response to either PHQ-2
guestion was =2 (ie, aresponse of “more than half the days’ or
“nearly every day”). Thus, a positive screen in this system can
beinterpreted to an individual having “littleinterest or pleasure
in doing things” and “feeling down, depressed, or hopeless”
more than half the daysin thelast 2 weeks. Although the PHQ-2
is generally used as a screening survey, it has arelatively high
sensitivity for major depressive disorder, and previous research
has utilized it as a longitudinal outcome measure [36-38].
Additionally, it provides insight into the severity of two key
symptoms of depression: depressed mood and anhedonia. For
thisanalysis, we considered afollow-up window of 8-12 weeks
to reflect coaching and clinical protocolsand the periodin which
we expect coaching and psychotherapy to have a measurable
impact [32,33].

Data Management and Analysis

Data for this study were processed using Looker, business
intelligence, and data analytics platform. Data were analyzed
in Python and exported to spreadsheets for final analysis and
review. We first assessed descriptive statistics for eligible users
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and those who completed follow-up. We then looked at the
percentage of users demonstrating a change in PHQ-2 screen
from baseline to follow-up for those who completed in-app
surveys. We further evaluated these changes from baseline to
follow-up using the McNemar test. The McNemar test compares
dependent samples in terms of a dichotomous variable and is
used for pretest/posttest designs or in time series datawherethe
same sample is tested at least in two points in time [39]. We
determined thisto be the most appropriate test given the study
design and nature of the outcome variable (comparing PHQ-2
screen outcomes at baseline and follow-up).

To evaluate outcomes by care modality (coaching only, therapy
+ psychiatry, hybrid) for users who screened positive at intake,
we performed a chi-squared test to see if the proportion of
individuals with reduced depression symptoms (change from a
positive screen at intake to negative at follow-up) differed
between these groups.

Ethics Statement

This study represents a secondary analysis of pre-existing
de-identified data. The study team does not have access to the
participants or participant identifying information and does not
intend to recontact participants. This study protocol was
reviewed by Advarra IRB and determined to be exempt from
IRB oversight as de-identified secondary data analysis is
generally not regarded as human subjects research.

Results

Table 1 reports descriptive characteristics of the sample who
completed follow-up. Of 1662 individuals included in this
analysis, 46.5% (772/1662) screened positive for depression at
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intake, and 53.6% (890/1662) screened negative according to
the PHQ-2 questionnaire.

Gender and demographic data were missing for alarge portion
of the sample, asthishas historically been optional information
provided in employer eligibility files. For those users who did
have datareported (N=678), 68.7% (466/678) werefemale, and
30.8% (209/678) were male. Of the individuals that reported
age information, 11.5% (122/1064) were 18-24, 51.3%
(546/1064) were 25-34, 22.7% (242/1064) were 35-44, 14.3%
(152/1064) were 45-64, and 0.1% (2/1064) were 65 or older.
When looking at the modality of carein which individualswere
engaged, 65.5% (1089/1662) were only engaged in coaching,
27.6% (458/1662) were engaged in both coaching and clinical
(therapy or psychiatry) services, 3.3% (54/1662) were only
engaged in clinical services, and 3.7% (61/1662) used the app
but did not engage in coaching or clinical services.

For those individuals engaged in coaching, the average number
of sessions was 6 over the study period. For those individuals
engaged in any clinical service (therapy or psychiatry), the
average number of appointments was 6 over the period. The
average number of therapy appointments for those engaged in
therapy services was 6. The average number of psychiatry
appointments for those engaged in psychiatry services was 3.

Table 2 showsthe frequency and percentage of usersby PHQ-2
result a intake and follow-up. Of the 1662 individuals who
completed follow-up, 772 (46.5%) were considered a positive
screen at intake, and 890 (53.6%) were considered a negative
screen at intake. At the follow-up window, 477 (28.7%) of
individuals screened positive, and 1185 (71.3%) screened
negative. Using the McNemar test, we concluded that there was
a dtatistically significant difference in the proportion of users
with apositive PHQ-2 result at baseline and follow-up, P<.001.
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Table 1. Characteristics of the study cohort.
Characteristic Value
Gender, n (%)
Female 466 (28.04)
Male 209 (12.58)
Other 3(0.18)
No response 984 (59.21)
Age, n (%)
18-24 yearsold 122 (7.34)
25-34 yearsold 546 (32.85)
35-44 yearsold 242 (14.56)
45-64 yearsold 152 (9.15)
65 or older 2(0.12)
No response 598 (35.98)
Care modality, n (%)
Coaching only 1089 (65.52)
Hybrid (coaching + clinical) 458 (27.56)
Clinical only 54 (3.25)
App only 61 (3.67)
Engagement, mean (SD)
Coaching sessions 6.14 (5.44)
Clinica appointments 5.79(3.12)
Therapy appointments 5.54 (2.8)
Psychiatry appointments 271 (1.7)
Member satisfaction, mean (SD)
Coach star rating 4.63 (0.6)
Clinical star rating 4.74 (0.61)
Patient Health Questionnaireintake screen, n (%)
Positive 772 (46.45)
Negative 890 (53.55)
Table 2. Patient Health Questionnaire-2 (PHQ-2) results at intake and follow-up (N=1662).
PHQ-2 screen result (pre) Post Count, n X2 (df) P vaue
Positive, n (%) Negative, n (%)
Positive 312 (18.77) 460 (27.68) 1662 139.24 (1) <.001
Negative 165 (9.93) 725 (43.62)

8\icNemar chi-squared test.

Table 3 shows the frequency and percentage of users who
experienced a change in their PHQ-2 result by care modality
for the users who screened positive at intake (N=748). Using a
chi-square test, we concluded that there was not a significant
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association between the proportion of individualswith apositive
screen at intake who improved at follow-up and care modality
(P=.77).
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Table 3. Association between PHQ-2 improvements and care modality (N=748).
Variable (care modality) Change, n (%) No change, n (%) Count, n X2 (df) P value?
Coaching only 281 (58.54) 199 (41.46) 480 1.1289 (2) 770
Therapy only 16 (61.54) 10 (38.46) 26
Hybrid 150 (61.98) 92 (38.02) 242

8Chi-square test for independence.

Discussion

Principal Findings

Although there is growing evidence that digital and virtual
mental health interventions show promisein improving clinical
outcomes for individuals with depression, many studies have
highlighted the need to study further the features of specific
technologies and the populationsthat use them. This study adds
to this literature by describing a specific virtua on-demand
mental health system and providing some preliminary results
on user characteristics, engagement, and depression symptoms
to guide future research.

Descriptive statistics showed that amajority of individualswere
only utilizing coaching services (65.52%), and a minority of
individuals were only utilizing clinical services (3.25%). The
average coach and clinician star rating was >4.5, which provides
some signal that members receiving care are satisfied with the
care they are receiving, although more research is required to
understand satisfaction with specific aspects of the system.

A McNemar test showed that the proportion of individualswith
a positive PHQ-2 screen significantly decreased at follow-up,
thus providing preliminary evidence that the Ginger system has
an impact on decreasing depression symptom severity. A
chi-sguare test concluded that there was not a significant
association between care modality and the proportion of
individua swith apositive screen improving at follow-up. While
further research is required, this suggests that text-based
behavioral health coaching alone can be an effective modality
for reducing depression symptoms in addition to traditional
clinical services like therapy and psychiatry. Based on the
operationalization of our outcome variable, it is important to
note that this analysis only evaluated change in PHQ-2 screen
results, thus, we are underestimating the proportion of
individuals who improved because we are not capturing
individuals who screened positive at follow-up according to the
PHQ-2 but still experienced afull symptom response according
to PHQ-9.

Limitations

Thisanalysis hasvarious limitations based on historical product
and clinical design of the system that generated these
observational data. First, PHQ survey completionisnot required
for al users. Thus, the cohort we were ableto study waslimited,
and these outcomes are not necessarily generalizable to the
overall user base due to bias in the users who complete the
survey. Efforts to improve the product design, user experience,
and integrations with clinical workflows will also allow us to
study abroader cohort in the future and make more generalizable
conclusions.

http://www.jmir.org/2020/6/€17902/

Given the historical survey design of this system, clinical
outcomes were operationalized as a binary variable using
PHQ-2, which can be interpreted as a positive or negative
depression screen or severity of anhedoniaand depressed mood.
Thus, we could only measure outcomes as a dichotomous
variable and did not assess the extent of symptom response on
a continuous scale. Although the PHQ-2 is generally intended
to be a screening survey, it has a relatively high sensitivity for
major depressive disorder, and thereis precedent for using it as
a longitudinal outcome [36-38]. Furthermore, it explicitly
measures the severity of two key symptoms of depression:
anhedonia and depressed mood.

Although we have some demographic dataon usersviaemployer
eligibility files, missing data meant we were not able to stratify
our analyses or control for specific demographic variablessince
users are not currently required to provide this information
directly to Ginger. Future product updates will address this
missing dataissue and allow stratified analyses of outcomes by
demographics (gender, age, socioeconomic status) to help us
better understand how outcomes differ for specific populations.

Finally, because we lacked a control group, we are unable to
understand the significance of these outcomes versususual care
or no care. Given ethical challenges, few prospective
non-intervention studies following the natural course of
untreated depression exist [37]. Prior research looking at
wait-list control groups has suggested that 20-25 percent of
untreated depression cases will remit within 3 months [40,41].

Collectively, theselimitations point to many directionsfor future
research. By using this dataset, follow-up studies could examine
which aspects of this system are associated with changes in
clinical outcomes, eg, different types of coaching and therapy,
different thresholds of engagement, frequency of coach and
clinical interaction, and different types of in-app content. New
measurements and survey tools such as productivity, quality of
life, and functional outcomes will also help evaluate impact in
abroader cohort of userswhere the PHQ survey is not the most
appropriate measure of progress, eg, those who screen negatively
for depression. Finaly, randomized controlled studies could
also build upon this research and further test hypotheses on the
efficacy of specific interventionsin this system.

Conclusion

There is growing evidence that telehealth and other digital
interventions can be useful in reducing symptoms of depression
and other mental health conditions. This study adds to the
literature by describing a specific on-demand mental health
system and investigating utilization patterns and impact. The
results of this exploratory study show a significant decreasein
the proportion of users experiencing depressed mood and
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anhedoniaat follow-up. Limitationswith thisstudy designmean  address these limitations and provide additional insight into
that these results are not generalizable to the entire user base  which features of the system are most associated with outcomes
nor attributable to a specific intervention. Future studies can in different populations.
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