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Abstract

Background: Despite the high prevalence of major depressive disorder and the related societal burden, access to effective
traditional face-to-face or video-based psychotherapy is a challenge. An alternative that offers mental health care in a flexible
setting is asynchronous messaging therapy. To date, no study has evaluated its efficacy and acceptability in a randomized controlled
trial for depression.

Objective: The aim of this study was to compare the efficacy and acceptability of message-based psychotherapy for depression
to once-weekly video-based psychotherapy.

Methods: In this 2-armed randomized controlled trial, individuals (N=83) with depressive symptomatology (Patient Health
Questionnaire-9 ≥10) were recruited on the internet and randomly assigned to either a message-based intervention group (n=46)
or a once-weekly video-based intervention group (n=37). Patients in the message-based treatment condition exchanged asynchronous
messages with their therapist following an agreed-upon schedule. Patients in the video-based treatment condition met with their
therapist once each week for a 45-minute video teletherapy session. Self-report data for depression, anxiety, and functional
impairment were collected at pretreatment, weekly during treatment, at posttreatment, and at a 6-month follow-up. Self-reported
treatment expectancy and credibility for the assigned intervention were assessed at pretreatment and therapeutic alliance at
posttreatment.

Results: Findings from multilevel modeling indicated significant, medium-to-large improvements in depression (d=1.04; 95%
CI 0.60-1.46), anxiety (d=0.61; 95% CI 0.22-0.99), and functional impairment (d=0.66; 95% CI 0.27-1.05) for patients in the
message-based treatment condition. Changes in depression (d=0.11; 95% CI –0.43 to 0.66), anxiety (d=–0.01; 95% CI –0.56 to
0.53), and functional impairment (d=0.25; 95% CI –0.30 to 0.80) in the message-based treatment condition were noninferior to
those in the video-based treatment condition. There were no significant differences in treatment credibility (d=–0.09; 95% CI
–0.64 to 0.45), therapeutic alliance (d=–0.15; 95% CI –0.75 to 0.44), or engagement (d=0.24; 95% CI –0.20 to 0.67) between the
2 treatment conditions.

Conclusions: Message-based psychotherapy could present an effective and accessible alternative treatment modality for patients
who might not be able to engage in traditional scheduled services such as face-to-face or video-based psychotherapy.

Trial Registration: ClinicalTrials.gov NCT05467787; https://www.clinicaltrials.gov/ct2/show/NCT05467787

(J Med Internet Res 2023;25:e46052) doi: 10.2196/46052
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Introduction

Major depressive disorder, a highly prevalent mental health
condition characterized by persistent negative mood and loss
of pleasure, is linked to significantly decreased quality of life
and poses a major societal burden [1]. According to the most
recent Global Burden of Diseases study [2], major depression
was the 4th leading cause of disability in the 10-24-year age
group and the 13th leading cause across all ages. Overall, 8.7%
of the adult United States population was estimated to meet the
clinical diagnosis of major depressive disorder between 2017
and 2018, and this rate has dramatically increased to
14.4%-27.8% since the beginning of the COVID-19 pandemic
in early 2020 [3,4]. Higher risks of such elevated depressive
symptoms were linked to lower income (defined as having less
than US $5000 in savings) and greater pandemic-related
stressors, attesting to the connection between low socioeconomic
status and major depression.

Telehealth interventions present especially attractive options
for alleviating such mental health disparities [5]. Telehealth
interventions not only put a less financial burden on patients
than in-person interventions but can also reach places where
traditional mental health services are scarce [6]. Recent research
has addressed the potential for telehealth interventions to treat
patients with major depression and other mental health disorders.
Even before the COVID-19 pandemic, over 10,000 mobile
mental and behavioral health apps were available for use,
rendering the need for further research and evaluation of their
efficacy given the range of reviews for these apps [7]. In the
context of social distancing and other changes enforced by the
COVID-19 pandemic, the use of telehealth options by
psychologists rose from 7.1% before the pandemic to 85.5%,
marking the absolute necessity of telehealth interventions during
this time [8].

Among the various forms of telehealth interventions,
asynchronous message-based psychotherapy holds particular
promise, as it is more likely to be accessible through mobile
apps and is met with less skepticism as a means of intervention
[9]. Unlike synchronous telehealth interventions, in
asynchronous message-based psychotherapy, patients can seek
discreet and flexible support as needed and on their own
schedule, as opposed to waiting once a week or every other
week to meet with a therapist [10]. Given that patients in rural
areas consistently remain underserved despite the high
prevalence of mental health conditions, asynchronous
message-based psychotherapy holds the potential to improve
access where mobile technologies are readily available
[8,11-14].

Previous studies have demonstrated that asynchronous
message-based psychotherapy is acceptable and feasible for
treating various mental health conditions, including major
depression [15]. In a small-scale study, 30 patients and 30

therapists in asynchronous message-based psychotherapy were
able to form therapeutic alliance comparable to, if not better
than, face-to-face therapy [16]. Individuals receiving
asynchronous message-based psychotherapy also reported
satisfaction with affordability, convenience, and flexibility [17].
Similar to traditional psychotherapy, higher engagement in
asynchronous message-based psychotherapy predicted better
treatment outcomes, demonstrating the need for active
participation by both patients and therapists for effective
treatment [10]. Asynchronous message-based psychotherapy
also demonstrated feasibility as an adjunct therapy combined
with traditional counseling services. In a sample of majority
non-Hispanic African American mothers of low socioeconomic
status, patients described asynchronous message-based
psychotherapy as a positive means of motivation to change and
address depressive symptoms [18].

Asynchronous message-based psychotherapy also appears to
be efficacious in improving depressive symptoms. The results
of a pilot study assessing message-based asynchronous
psychotherapy treatment over 12-16 weeks demonstrated that
patients reported significantly less life distress following 3.9
months of treatment, with 46% experiencing clinically
significant symptom remission [16]. In another study, 84% of
patients no longer met the threshold for major depression after
14-15 weeks of asynchronous message-based psychotherapy
[19]. Similarly, in a large-scale study of 10,718 outpatient
participants with depression and anxiety, a clinically significant
change in depressive symptoms was observed in 53% of the
sample. Asynchronous message-based psychotherapy has also
demonstrated the potential to treat major depression among
patients in underserved settings. Patients in both rural and urban
cohorts reported significant improvements in their depressive
symptoms; the symptom reduction was greater for the rural
cohort [13].

Although existing research shows potential for treating major
depression through asynchronous message-based psychotherapy,
the need for further randomized controlled trials remains. The
purpose of this study was to evaluate whether asynchronous
message-based psychotherapy is clinically effective and
acceptable for treating major depression when compared to
weekly video-based psychotherapy (a standard practice) in a
randomized controlled trial. Treatment efficacy was measured
by changes in depression, anxiety, and functional impairment,
and acceptability by treatment credibility and expectancy,
therapeutic alliance, and engagement. It was hypothesized that
both the treatment efficacy and acceptability of asynchronous
message-based psychotherapy would be noninferior to those of
video-based psychotherapy. That is, reductions in depression,
anxiety, and functional impairment in the message-based
condition would not be significantly smaller than those in the
video-based condition. Similarly, levels of treatment credibility
and expectancy, therapeutic alliance, and engagement in the
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message-based condition would not be significantly lower than
those in the video-based condition.

Methods

Study Design
In this 2-armed randomized controlled trial, 83 patients were
randomly assigned to either the message-based psychotherapy
group or the video-based psychotherapy group. Consulting
therapists screened patients for eligibility criteria by reviewing
their screener assessments and conducting a structured clinical
interview. The consulting therapist proceeded to consent eligible
patients who expressed interest in participating in the study.
Before, during, and 6 months after receiving the randomly
assigned intervention, participants completed various efficacy
and acceptability measures.

Participants and Study Procedure
Between February 8, 2020, and April 27, 2020, participants
were recruited on the internet through ads on the website of
Mental Health America [20], a national advocacy organization
for individuals looking to explore their mental health needs and
treatment options. Advertisement links sent individuals to a
screener assessment and brief intake with a consulting therapist.
Inclusion criteria consisted of being English speakers in the
United States, being 18 years old or older, having internet access
via computer or smartphone, being computer literate, receiving
a depression-related diagnosis by the consulting therapist, and
scoring 10 or higher on the 9-item Patient Health Questionnaire
(PHQ-9). During the same structured clinical interview by the
consulting therapist, participants who indicated bipolar disorder,
substance use disorders, schizophrenia or psychosis spectrum
disorders or features, medical conditions that would better
explain their condition, or active suicidal behavior requiring
emergency services were excluded from the study. Participants
meeting the criteria who then consented to be part of the study
created accounts on the platform [21] and were randomized to
their treating therapist and condition, after which treatment
began.

Participants completed study assessments through web-based
self-report surveys sent to participants via REDCap electronic
data capture tools [22,23] hosted at the University of
Washington. REDCap is a secure, web-based platform designed
to support data collection and automated survey distribution.
Assessments were administered at pretreatment, then on a
weekly basis for 12 weeks, and again at 6 months. Measures
administered at pretreatment included a sociodemographic
survey, the PHQ-9, the additional impairment item from the
PHQ-9, the 7-item Generalized Anxiety Scale (GAD-7), and
the Expectations about Treatment/Treatment Rationale Scale
(TRS). Weekly measures included the PHQ-9, the additional
impairment item from the PHQ-9, and the GAD-7. At 12 weeks,
in addition to the weekly measures, participants completed the
Working Alliance Inventory—Short Revised (WAI-SR). At
6-month follow-up, the following measures were administered:
the PHQ-9, the additional impairment item from the PHQ-9,
and the GAD-7.

Randomization and Blinding
Following consent, the consulting therapist randomized
participants to either daily message-based psychotherapy or
once-weekly video-based psychotherapy. Randomizations were
carried out within therapists, meaning that each therapist would
receive half messaging-only participants and half video-only
participants. A simple randomization sheet [24] was used to
generate the random allocation sequence. Intervention conditions
were assigned by consulting therapists who were neither part
of the research team nor providing care to participants in the
trial. No information was provided to participants about which
one of the 2 interventions was of interest.

Interventions

Message-Based Psychotherapy
Participants in this condition exchanged asynchronous text,
audio, and video messages with their therapist, who replied each
day following an agreed-upon schedule. All interactions were
conducted on a HIPAA (Health Insurance Portability and
Accountability Act)-compliant digital mental health platform
accessible through desktop computers and internet-enabled
smartphones. Participants were free to send messages at any
time and of any type (eg, text, audio, and video).

Video-Based Psychotherapy
Participants in this condition met with their therapist once each
week for a scheduled 45-minute video teletherapy session on
the same HIPAA-compliant digital mental health platform as
for the message-based condition. Participants and therapists
could use messaging for scheduling purposes, but for no other
reason. All clinical work was saved for the weekly video session.

Therapists
The treating therapists were predominantly female (87.0%), and
80.1% of them had 5 or more years of postlicensure experience
using cognitive behavioral therapy for depression. Therapists
treated equal numbers of participants in both conditions to
reduce the impact of therapist effects on the condition.
Therapists received 8-hour continuing education units in
evidence-based practice for depression offered through the
service.

All therapists were licensed and trained to detect, evaluate, and
de-escalate crisis situations, including referring individuals to
in-patient or other levels of care. Any behaviors of concern were
also reported to the study team.

Measures

Sociodemographic Variables
At pretreatment, participants provided sociodemographic
information. The survey included questions about age, gender,
race, ethnicity, income, and years of education.

Clinical Diagnosis
The diagnosis was determined through a combination of
pretreatment patient reports, PHQ-9 and GAD-7, and a clinical
interview with each participant's licensed therapist.
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Depression
To assess depression severity over the course of treatment,
participants completed the PHQ-9 [25] at pretreatment, after
each session, and at posttreatment. The PHQ-9 is a widely used
9-item self-report measure that assesses the frequency and
severity of depressive symptomatology in the past 2 weeks.
Each item is rated on a 4-point Likert scale that ranges from 0
(not at all) to 3 (nearly every day). The PHQ-9 has demonstrated
sound psychometric properties in the literature [25,26], and its
multilevel internal consistencies in this study were .94 and .84
at the between-participants and within-participants levels,
respectively.

Anxiety
To assess anxiety severity over the course of treatment,
participants completed the GAD-7 [27] questionnaire at
pretreatment, after each session, and at posttreatment. The
GAD-7 is a widely used 7-item self-report measure that assesses
the frequency and severity of anxiety symptomatology in the
past 2 weeks. Each item is rated on a 4-point Likert scale that
ranges from 0 (not at all) to 3 (nearly every day). The GAD-7
has demonstrated sound psychometric properties in the literature
[27,28], and its multilevel internal consistencies in this study
were .95 and .84 at the between-participants and
within-participants levels.

Functional Impairment
To assess functional impairment over the course of treatment,
participants completed the impairment question of the PHQ-9
[25] at pretreatment, after each session, and at posttreatment.
This item asks, “If you checked off any problems, how difficult
have these problems made it for you to do your work, take care
of things at home, or get along with other people?” The item is
rated on a 4-point Likert scale that ranges from 0 (not difficult
at all) to 3 (extremely difficult). This item has demonstrated
sound psychometric properties in the literature [25,26].

Credibility and Expectancy
Treatment credibility and expectancy are crucial components
of treatment acceptability and also important predictors of
treatment outcome [29-32]. To assess the treatment credibility
and expectancy of participants, participants completed the TRS
[33] after they were assigned either of the 2 study conditions at
pretreatment. The 4 questions were: “How logical does your
Talkspace treatment seem to you?” “How confident are you
that the treatment will be successful in eliminating your
depression?” “How confident would you be in recommending
the treatment to a friend with depression?” and “If you were
extremely depressed, would you be willing to undergo such
treatment?” In this study, each item was rated on a 10-point
Likert scale that ranges from 1 (not at all) to 10 (very). The TRS
has demonstrated sound psychometric properties in the literature
[34], and its internal consistency in this study was .80.

Therapeutic Alliance
The ability to form therapeutic alliance between the therapist
and client is crucial to effective treatment [35]. To assess
therapeutic alliance, participants completed the WAI-SR [36]
at posttreatment. The WAI-SR is a widely used 12-item

self-report measure that assesses therapeutic alliance across 3
domains: agreement on the tasks of therapy, agreement on the
goals of therapy, and development of affective bond. Each item
is rated on a 5-point Likert scale that ranges from 0 (seldom)
to 5 (always). The WAI-SR has demonstrated sound
psychometric properties in the literature [36,37], and its internal
consistency in this study was .92.

Engagement
This study sought to examine whether there were significant
differences between the 2 treatment conditions in their levels
of participant engagement. The final session number attended
by each participant was used to measure their engagement,
ranging from 0 (dropping out before the treatment began) to 12
(completing all sessions). A week of messaging was considered
a “session” for the purposes of comparing the 2 conditions.

Statistical Analysis
Data were analyzed using R software (version 4.2.0; R
Foundation for Statistical Computing), and all available data
from the participants were included in intent-to-treat analyses.
Treatment outcome and acceptability variables were compared
between the 2 groups across the available time points. For
continuous variables (eg, PHQ-9, GAD-7), Welch t tests were
used to account for the unequal variances between the 2
treatment conditions. For categorical variables (eg, gender, race,
ethnicity), Fisher exact tests were used instead of chi-square
tests given the relatively small sample size in each treatment
condition.

To examine the rates of change in outcome variables over the
course of treatment, multilevel models were constructed using
the nlme and lmerTest packages. The nlme package’s default
maximum likelihood estimation handles missingness in the data
set. To account for the nested structure of the data, random
intercepts and slopes of time (session number) by participants
were included in the models. The 95% confidence intervals for
the rates of change were derived from the coefficients of time
and compared between the 2 treatment conditions. Cohen d
effect sizes were computed to represent the magnitude of
between-group and within-group differences for the t tests and
rates of change from the multilevel models, where d=0.20, 0.50,
and 0.80 indicate small, medium, and large effect sizes,
respectively.

Ethics Approval and Consent to Participate
This study was approved by the University of Washington
institutional review board (STUDY00007239). All study
procedures adhered to the guidance listed in the latest version
of the Declaration of Helsinki. Eligible participants who
expressed interest in the study were given the opportunity to
ask questions during the consent process, and those who agreed
to participate in the study provided written informed consent.
Data provided by participants were stored on a secure server
hosted at the University of Washington, and only the
deidentified data were analyzed for this study.

Participants were paid US $100 for completing all weekly
surveys during the 12 weeks of study treatment and an additional
US $70 for completing the 6-month follow-up survey, for a
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total of up to US $170. Participants were paid via digital gift
cards (Amazon eGift Cards).

Results

Sample Characteristics
The CONSORT (Consolidated Standards of Reporting Trials)
flow diagram is shown in Figure 1, and demographic
information for the 2 treatment conditions is included in Table
1. On average, participants (N=83) were 28.66 (SD 11.48) years
old, and the majority were female (51/83, 61%). Ten participants
(10/83, 12%) identified as Asian, 7 (7/83, 8%) as Black, 1 (1/83,
1%) as Native American, 28 (28/83, 34%) as White, and 3 (3/83,
4%) as multiracial. Most participants were non-Hispanic (42/83,
51%). Thirty-four (34/83, 41%) participants made less than US
$25,000 a year. The mean number of years of education for the

whole sample was 14.95 (SD 2.28). The 2 treatment conditions
did not significantly differ in these demographic variables except
for the years of education. Participants in the video treatment
condition (mean 15.68, SD 2.15) completed a significantly
higher number of years of education than those in the message
treatment condition (mean 14.43, SD 2.25; t53.2=2.18, P=.03).
At pretreatment, participants in both treatment conditions
reported moderate levels of depression (mean 16.55, SD 5.34),
anxiety (mean 12.21, SD 4.99), and functional impairment
(mean 1.81, SD 0.86). The 2 groups did not significantly differ
in any of the 3 outcome variables at pretreatment. No harm or
unintended effects were found in either group.

Our final sample size had 80% power to be sure that the lower
limit of a 1-sided 95% CI would be above the noninferiority
limit of a small to medium effect (Cohen d=0.44).

Figure 1. CONSORT (Consolidated Standards of Reporting Trials) flow diagram.
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Table 1. Participant demographics (N=83).

AllVideo (n=37)Message (n=46)Variable

28.66 (11.48)31.81 (13.89)26.31 (8.80)Age (years), mean (SD)

Gender, n (%)

51 (61.4)22 (59.5)29 (63.0)Female

9 (10.8)4 (10.8)5 (10.9)Male

1 (1.2)0 (0.0)1 (2.2)Nonbinary

Race, n (%)

10 (12.0)2 (5.5)8 (17.4)Asian

7 (8.4)2 (5.5)5 (10.9)Black

3 (3.6)1 (2.7)2 (4.3)Multiracial

1 (1.2)0 (0.0)1 (2.2)Native American

28 (33.7)16 (43.2)12 (26.1)White

Ethnicity, n (%)

17 (20.5)7 (18.9)10 (15.2)Hispanic

42 (50.6)18 (48.6)24 (52.2)Non-Hispanic

Income (US $), n (%)

34 (41.0)14 (37.8)20 (43.5)<25,000

13 (15.7)5 (13.5)8 (17.4)25,000-49,999

7 (8.4)4 (10.8)3 (6.5)50,000-74,999

3 (3.6)0 (0.0)3 (6.5)75,000-99,999

2 (2.4)1 (2.7)1 (2.2)≥100,000

14.95 (2.28)15.68 (2.15)14.43 (2.25)Education (years), mean (SD)

Treatment Outcome
Participants’ treatment outcome scores at pretreatment,
posttreatment, and 6-month follow-up are presented in Tables
2 and 3, and between-group comparisons for treatment outcome
are presented in Table 4.

Between pretreatment and posttreatment, participants in both
treatment conditions reported significant improvement in
depression (message: mean 6.97, SD 6.72, Cohen d=1.04; video:
mean 6.23, SD 6.22, Cohen d=1.00), anxiety (message: mean
3.48, SD 5.73, Cohen d=0.61; video: mean 3.55, SD 4.30, Cohen
d=0.83), and functional impairment (message: mean 0.71, SD
1.07, Cohen d=0.66; video: mean 0.45, SD 0.91, Cohen d=0.50).
Changes in depression (t47.52=0.42, P=.68, Cohen d=0.11),
anxiety (t50.81=–0.04, P=.97, Cohen d=–0.01), and functional
impairment (t49.22=0.93, P=.36, Cohen d=0.25) did not
significantly differ between the treatment conditions.

Over the course of treatment, participants in both treatment
conditions experienced a significant change in depression
(message: b=–0.50, SE 0.10, P<.001; video: b=–0.53, SE 0.10,
P<.001), anxiety (message: b=–0.29, SE 0.08, P<.001; video:

b=–0.35, SE 0.08, P<.001), and functional impairment
(message: b=–0.05, SE 0.01, P<.001; video: b=–0.04, SE 0.02,
P=.01). Changes in depression (t553=0.25, P=.80, Cohen
d=0.02), anxiety (t539=0.60, P=.55, Cohen d=0.05), and
functional impairment (t552=–0.13, P=.90, Cohen d=–0.01) in
each session did not significantly differ between the treatment
conditions.

Between pretreatment and 6-month follow-up, participants in
both treatment conditions reported significant improvement in
depression (message: mean 5.73, SD 6.09, Cohen d=0.94; video:
mean 7.59, SD 6.55, Cohen d=1.16), anxiety (message: mean
2.22, SD 5.39, Cohen d=0.41; video: mean 3.24, SD 4.75, Cohen
d=0.68), and functional impairment (message: mean 0.64, SD
1.16, Cohen d=0.55; video: mean 0.65, SD 0.86, Cohen d=0.75).
Changes in depression (t32.55=–0.93, P=.36, Cohen d=–0.30),
anxiety (t37.37=–0.65, P=.52, Cohen d=–0.19), and functional
impairment (t41.12=–0.01, P=.99, Cohen d=0.00) did not
significantly differ between the treatment conditions.

Participants’ depression symptoms, anxiety symptoms, and
functional impairment across pretreatment, posttreatment, and
6-month follow-up are shown in Figures 2-4, respectively.
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Table 2. Means, SDs, and effect sizes for treatment outcome measures.

Change per session, estimate
(95% CI)

6-month follow-up,
mean (SD)

Posttreatment, mean (SD)Pretreatment, mean (SD)Outcome and condition

Depression (0-27)

–0.50 (–0.69 to –0.31)11.68 (7.88)10.90 (7.58)16.91 (5.14)Message

–0.53 (–0.74 to –0.33)10.33 (7.21)11.21 (6.58)16.08 (5.67)Video

Anxiety (0-21)

–0.29 (–0.45 to –0.12)9.70 (6.87)9.24 (6.78)11.82 (5.36)Message

–0.35 (–0.51 to –0.19)9.80 (5.14)9.37 (5.36)12.72 (4.51)Video

Functional impairment (0-3)

–0.05 (–0.08 to –0.02)1.23 (1.01)1.24 (1.01)1.82(0.97)Message

–0.04 (–0.08 to –0.01)1.33 (0.97)1.46 (0.79)1.80 (0.71)Video

Table 3. With-group comparison for treatment outcome.

ΔPre-6-month follow-upΔPrepostOutcome and condition

Cohen d (95% CI)Mean (SD)Cohen d (95% CI)Mean (SD)

Depression (0-27)

0.94 (0.47-1.40)5.73 (6.09)1.04 (0.60-1.46)6.97 (6.72)Message

1.16 (0.53-1.77)7.59 (6.55)1.00 (0.48-1.51)6.23 (6.22)Video

Anxiety (0-21)

0.41 (0.01-0.80)2.22 (5.39)0.61 (0.22-0.99)3.48 (5.73)Message

0.68 (0.14-1.20)3.24 (4.75)0.83 (0.33-1.30)3.55 (4.30)Video

Functional impairment (0-3)

0.55 (0.15-0.95)0.64 (1.16)0.66 (0.27-1.05)0.71 (1.07)Message

0.75 (0.20-1.28)0.65 (0.86)0.50 (0.05-0.94)0.45 (0.91)Video

Table 4. Between-group comparison for treatment outcome.

Cohen d (95% CI)P valuet test (df)Video (n=37)Message (n=46)Variable

Change per session, estimate (SE)

0.02 (–0.15 to 0.19).800.25 (553)–0.53 (0.10)–0.50 (0.10)Depression (0-27)

0.05 (–0.12 to 0.22).550.60 (539)–0.35 (0.08)–0.29 (0.08)Anxiety (0-21)

–0.01 (–0.18 to 0.16).90–0.13 (552)–0.04 (0.02)–0.05 (0.01)Functional impairment (0-3)

ΔPrepost, mean (SD)

0.11 (–0.43 to 0.66).680.42 (47.52)6.23 (6.22)6.97 (6.72)Depression (0-27)

–0.01 (–0.56 to 0.53).97–0.04 (50.81)3.55 (4.30)3.48 (5.73)Anxiety (0-21)

0.25 (–0.30 to 0.80).360.93 (49.22)0.45 (0.91)0.71 (1.07)Functional impairment (0-3)

ΔPre-6-month follow-up, mean (SD)

–0.30 (–0.91 to 0.33).36–0.93 (32.55)7.59 (6.55)5.73 (6.09)Depression (0-27)

–0.19 (–0.80 to 0.42).52–0.65 (37.37)3.24 (4.75)2.22 (5.39)Anxiety (0-21)

0.00 (–0.60 to 0.61).99–0.01 (41.12)0.65 (0.86)0.64 (1.16)Functional impairment (0-3)
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Figure 2. Comparison of depression severity between the 2 intervention conditions at pretreatment, posttreatment, and 6-month follow-up. PHQ-9:
9-item Patient Health Questionnaire.

Figure 3. Comparison of anxiety severity between the 2 intervention conditions at pretreatment, posttreatment, and 6-month follow-up. GAD: 7-item
Generalized Anxiety Scale.
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Figure 4. Comparison of functional impairment between the two intervention conditions at pretreatment, posttreatment, and 6-month follow-up. PHQ-9:
9-item Patient Health Questionnaire

Treatment Acceptability
Between-group comparisons for treatment acceptability are
presented in Table 5. Participants in both treatment conditions
reported moderately high treatment credibility and expectancy
(message: mean 26.74, SD 6.96; video: mean 27.41, SD 7.23)
at pretreatment and working alliance with their treatment
providers (message: 3.27, SD 0.98; video: 3.42, SD 0.86) at
posttreatment. Treatment credibility and expectancy

(t44.29=–0.34, P=.74, Cohen d=–0.09) and working alliance
(t41.50=–0.52, P=.60, Cohen d=–0.15) did not significantly differ
between the treatment conditions.

On average, participants in the message and video treatment
conditions attended 8.46 (SD 5.14) and 7.19 (SD 5.46) sessions,
respectively. The average number of sessions attended by the
participants did not significantly differ between the treatment
conditions (t75.06=1.08, P=.28, Cohen d=0.24). Survival curves
for the 2 conditions are shown in Figure 5.

Table 5. Between-group comparison for treatment acceptability.

Cohen d (95% CI)P valuet test (df)Video (n=37), mean (SD)Message (n=46), mean (SD)Variable

–0.09 (–0.64 to 0.45).74–0.34 (44.29)27.41 (7.23)26.74 (6.96)Credibility (10-40)

–0.15 (–0.75 to 0.44).60–0.52 (41.50)3.42 (0.86)3.27 (0.98)Working alliance (0-5)

0.24 (–0.20 to 0.67).281.08 (75.06)7.19 (5.46)8.46 (5.14)Engagement (0-12)
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Figure 5. Survival curves of participant engagement for the 2 intervention conditions.

Discussion

Principal Results
This is one of the first studies to compare message-based care
to the standard of care for the treatment of depression in a
randomized clinical trial. We found that message-based care
results in similar, positive outcomes to standard psychotherapy
practice delivered over videoconferencing. Importantly, the
magnitudes of change between pretreatment and posttreatment
and between pretreatment and 6-month follow-up, as well as
the rates of change over the course of treatment, were not
smaller than those experienced by participants in the video-based
treatment condition. Between pretreatment and 6-month
follow-up, the effect sizes for message-based care were medium
to large.

Importantly, not only did we find positive effects of
message-based care on depression, anxiety, and functioning,
but participants also found this method of care delivery to be
credible and acceptable. There is considerable discussion in the
field of digital mental health about the sporadic use of
technology, where most people will use technology and quickly
abandon it. Little is known as to the cause of this pattern of use,
as assessments of credibility, acceptability, and utility are rarely
collected. Our data find that, compared to what is evident in the
use of digital mental health in research studies and the general
community, these participants completed most sessions available
to them and reported high levels of working alliance and
engagement in the message-based treatment condition,
comparable to those in the video-based treatment condition.

Strengths and Limitations
This study has notable strengths. First, no study to date has
evaluated the treatment outcome and acceptability of

asynchronous message-based psychotherapy in a randomized
controlled trial. Comparison to the more popular remote
modality, video-based psychotherapy, is a critical step to
creating and evaluating the evidence base for asynchronous
message-based psychotherapy. Second, treatment outcome
variables were collected longitudinally and allowed for both
between-group and within-group comparisons. Within-group
analyses were used to demonstrate significant changes in the
outcome variables in both treatment conditions, and
between-group analyses were used to demonstrate the
noninferiority of asynchronous message-based psychotherapy
to video-based psychotherapy. Third, participants were recruited
from a neutral mental health advocacy organization, which
increases the generalizability of the findings relative to recruiting
individuals already interested in a particular platform or offering
to begin.

Some limitations of this study also need to be noted. First, in
both treatment conditions, there were participants who dropped
out relatively early in the protocol. Still, on average, participants
completed a considerable proportion of their treatment, and
varying levels of treatment engagement are reflective of the
psychotherapeutic treatments provided in community settings
[38]. Future studies should consider investigating the predictors
and impact of treatment engagement for asynchronous
message-based psychotherapy in a larger, thus more powered,
sample. Second, the randomized controlled trial was limited by
the relatively small number of participants in each treatment
condition. Given the promising results, however, the
noninferiority of asynchronous message-based psychotherapy
is currently being replicated in a larger sample comparison of
the 2 treatment conditions [39]. Third, therapists were provided
brief training on evidence-based treatments for depression,
including interpersonal psychotherapy [40], cognitive behavioral
therapy [41], behavioral activation [42], and problem-solving
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therapy [43], but adherence to specific treatments was not
collected. Future research should quantify the use of treatment
types. However, due to the randomization within therapists, we
do not expect treatment modality to be a large factor in the
outcome for each condition.

Conclusions
This randomized controlled trial supports the treatment efficacy
and acceptability of asynchronous message-based psychotherapy

for major depressive disorder. Message-based psychotherapy
also appears to be noninferior to the more widely accepted
remote modality of video-based psychotherapy. Given its lower
burden and greater accessibility compared to traditional
psychotherapy, asynchronous message-based psychotherapy
holds a promising avenue for future research and
implementation.
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