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Abstract

Background: Mental health disorders affect 1 in 8 people worldwide, yet many face barriers to accessing care. E-mental health
interventions, including self-guided internet-based programs, offer promising solutions. However, the mechanisms driving
knowledge gain in such programs remain poorly understood. The role of medium, topic, sequence, and confidence and their
interaction in learning outcomes need further investigation. Additionally, the influence of knowledge gaps on the outcome of
psychoeducational intervention is not well understood (eg, whether psychoeducation requires an existing knowledge gap to be
effective).

Objective: This randomized controlled trial investigated the role of medium, topic, sequence, and participants’ initial knowledge
levels on knowledge gain and confidence in fully automated self-guided e-mental health psychoeducation.

Methods: A total of 158 adults (mean age 34, SD 12.4 years; n=118, 74.7% female) were randomized to 8 experimental
conditions (receiving video, texts, or both containing psychoeducational content on sleep or social competence; n=142) or a
control group (neutral video; n=16). The fully automated interventions (videos) were developed for use in web-based e-mental
health interventions. They address transdiagnostic symptoms and hence are relevant across various disorders. To assess the added
value of video production for knowledge gain, text-based scripts corresponding to the video content were created and compared.
All interventions and outcome assessments were delivered on the web via Qualtrics without face-to-face components. Pre- and
postintervention knowledge was assessed using a validated 30-item knowledge test (true/false). Confidence in responses was
rated on a 0% to 100% scale. Statistical analyses included 3-way ANOVA and multivariate ANOVA.

Results: Knowledge significantly increased across experimental groups (F1,156=17.272; P<.001; ηp
2=0.10). Participants with

social competence deficits had significantly lower baseline knowledge (P=.04; d=0.41). For sleep deficits, a nonsignificant trend
emerged (P=.09; d=0.28). Participants with social competence deficits demonstrated greater knowledge improvement (t141=7.12;
P<.001; d=0.60). Participants with sleep deficits showed smaller but significant gains (t141=2.43; P=.02; d=0.20). No significant
differences in knowledge gain were found between video and text formats. Confidence in correct answers increased significantly
in the experimental group (mean 42.82, 95% CI 41.15-44.50 to mean 51.67, 95% CI 49.28-54.04), with larger gains for social
competence than sleep. Confidence in the control group remained unchanged.

Conclusions: Both video and text formats effectively facilitated knowledge gain in e-mental health interventions, with no clear
advantage of one medium over the other. Participants with prior deficits learned more in areas where they initially lacked
knowledge. Confidence in correct answers increased alongside knowledge, highlighting psychoeducation’s role in promoting
self-efficacy. Future research should explore multimedia integration to enhance adherence and symptom improvement.

Trial Registration: German Clinical Trials Register DRKS00026722; https://drks.de/search/en/trial/DRKS00026722
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Introduction

Mental health disorders affect 1 in 8 people worldwide, with
depression and anxiety being the most common conditions [1].
Notwithstanding effective prevention and treatment options (eg,
cognitive behavioral therapy or medication), one-third of people
with depression worldwide lack access to care, according to the
World Health Organization [2]. Reasons for this treatment gap
range from structural barriers (eg, long waiting lists to receive
therapy due to a lack of psychotherapists, being in a remote
location, or facing financial barriers) to personal factors (eg,
fear of stigmatization, negative health beliefs, or a lack of
awareness of treatment options) [3]. Failing to provide adequate
treatment for mental disorders not only worsens the condition
but also increases societal and economic costs [3], highlighting
the urgent need for access to support. In response to this need,
alternatives to traditional face-to-face psychotherapy, such as
self-guided e-mental health programs, are gaining attention in
mental health care. These programs offer flexibility and
anonymity and therefore appeal to a broad audience [4,5]. Many
self-guided e-mental health programs are based on
psychoeducation, which involves providing structured
information about a patient’s disorder and treatment options.
The term psychoeducation was first used by Anderson and
colleagues [6] in a manual on schizophrenia that aimed to
empower patients and their families by enhancing their
understanding of the illness and improving their coping
strategies [7]. Psychoeducation today covers various topics,
from improving sleep to social competence skills, and it has
shown promising results across different mental disorders,
according to meta-analyses and literature reviews [8-13].
Transdiagnostic problems like sleep problems and poor social
competence are particularly relevant in e-mental health
programs, as they address symptoms that are common across
multiple mental health disorders [14].

Knowledge gain as part of psychoeducation is essential in
successful treatment because well-informed patients tend to
benefit more from therapy [15]. In self-guided e-mental health
interventions, which lack the direct interaction with therapists
of face-to-face psychotherapy, adequate knowledge gain may
not occur, thus potentially compromising treatment outcomes.
So far, only a few studies have examined the mechanisms of
knowledge gain that may lead to better therapy outcomes in
face-to-face psychotherapeutic settings. Previous research [14]
suggests enhancing the recall of therapy content to increase the
effectiveness of psychoeducational interventions. Abramowitz
and colleagues [16] found that patients with
obsessive-compulsive disorder who received psychoeducation
prior to psychotherapy better understood the rationale and were
more compliant, suggesting that knowledge gain is a powerful
mechanism of change in psychotherapy. Abramowitz and
colleagues [16] suggested using quizzes to test knowledge and
assumed that quantity (eg, attending all therapy sessions) would
be less important than gaining knowledge about the treatment

rationale. However, the extent of patients’ knowledge about
their symptoms generally and prior to therapy remains unclear
and requires further investigation.

Research on methods of knowledge gain in therapeutic settings
is minimal. In educational settings, effective ways to convey
knowledge have been studied for decades. A meta-analysis of
51 studies found that students who took online classes
outperformed students receiving face-to-face instruction, with
an average effect size that was small (d=0.24) [17]. Moreover,
online learning has no time or location limitations and thus
increases accessibility. Recent meta-analytic evidence further
supports these findings. For example, a meta-analysis by Ebner
and Gegenfurtner [18] demonstrated that online learning
formats, including webinars, can achieve comparable or even
superior outcomes in terms of learning effectiveness when
compared to traditional face-to-face formats. Another recent
meta-analysis found that instructional in-class videos in
educational contexts achieved stronger learning effects (d=0.69)
than other formats such as outside-class videos, texts, or video
games [19].

Two prevalent media for conveying knowledge in e-mental
health interventions are videos and texts. In the framework of
e-learning for clinical procedures, videos were more effective
for learning outcomes than illustrated, text-based online
instructions in a sample of medical students [20]. However, the
literature on optimal media for knowledge gain in e-mental
health programs is limited. Addressing this gap, Schlarb and
colleagues [21] explored in their pilot study the acceptance and
feasibility of online prevention and early intervention training
for university staff with self-reported sleep issues. Participants
found the videos helpful and entertaining and had improved
insomnia symptoms with medium effect sizes. Further research
suggests that, compared to text, information provided via video
is more engaging and enhances content retention [22].

Researchers have also investigated judgment certainty, which
is another moderator of knowledge gain. As early as 1977,
Fischhoff and colleagues [23] examined people’s tendency to
be overconfident concerning their knowledge. Subsequent
studies, such as one by Martí [24], have linked certainty to
learners’ performance and feedback. However, in educational
settings, Dory and colleagues [25] found that medical students’
confidence levels were not necessarily correlated with their test
performance. To date, the role of judgment certainty on
knowledge gain in clinical settings remains largely unexplored.

Objectives
One aim of this research project was to understand moderators
of success in knowledge gain. Specifically, this study explored
the role of the medium (text or video), topic (sleep or social
competence), and sequence of presentation (ie, whether the
medium changed or remained the same, that is, video to text vs
text to text) in knowledge gain in low-threshold online
experimental conditions targeting the topics of sleep and social
competence. We also aimed to examine whether participants
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with deficits related to sleep and/or social competence had
knowledge gaps in these areas and whether this could be
compensated for through targeted psychoeducation. Finally, we
investigated whether knowledge gain would lead to an increase
in high-confidence correct judgments and/or a decrease in
overconfidence in incorrect judgments.

Methods

Participants
A total of 158 adults with a mean age of 34 (SD 12.4) years
participated in the study. Most participants were female (n=118,
74.7%); the majority (n=88, 55.5%) had an education level
above a high school degree.

To analyze knowledge gaps and improvements, participants
were divided into 2 groups based on reported deficits: those
with subjective social competence deficits (n=21) and those
with subjective sleep deficits (n=48). Social competence deficits
were defined as scoring below 60% on a self-report scale (0%
to 100%); sleep deficits were based on a binary “yes” or “no”
self-report. “Yes” responses assigned participants to the sleep
deficit group. Participants were randomly assigned to 1 of 8
experimental conditions or a control group (neutral videos:
n=16), as described in the Procedure section.

Sample Size and Power Calculation
A priori power analysis was conducted using G*Power (version
3.1; Heinrich-Heine-Universität) to determine the minimum
sample size required for the study. Assuming a small to medium
effect size (f=0.25), an α level of .05, and a power of 0.80, the
estimated sample size required for a 3-way ANOVA with
repeated measures (eg, time, topic, and condition) was 156
participants. This calculation ensured sufficient statistical power
to detect meaningful differences between the experimental and
control conditions across time and topics. The recruited sample
size of 158 participants met this requirement.

Ethical Considerations

Ethics Approval and Trial Registration
The study was approved by the ethics committee of the
University Medical Center Hamburg-Eppendorf, Germany
(LPEK-0399) and was conducted in accordance with the
Declaration of Helsinki. This study is part of a larger research
project aimed at developing and evaluating an e-mental health
intervention. Sleep and social competence represent two key
modules within the program. The interventions examined in
this trial were specifically designed as integral components of
this broader program. The trial is registered in the German
Clinical Trials Registration under the identifier DRKS00026722.
This is a pilot trial informing a larger and independent
randomized controlled trial that has not yet been published.

Informed Consent
All participants provided electronic informed consent before
beginning the study. They were informed about the purpose and
procedures, as well as their right to withdraw at any time without
consequences. No waiver of consent was applied.

Privacy and Confidentiality
The data collected in this study were anonymized and stored in
compliance with the General Data Protection Regulation. No
personally identifiable information was collected or retained,
and all data were analyzed in aggregated form to ensure
confidentiality.

Compensation
Participants received access to the COGITO
(www.uke.de/cogito) self-help smartphone app as an incentive
for their participation.

Procedure
Participants were recruited online through Facebook groups
and Facebook pages focused on mental health, well-being, and
psychology (eg, forums for self-help and personal development).
Recruitment posts included a brief explanation of the study
purpose, eligibility criteria (eg, being aged 18 to 75 years, having
internet access, and being proficient in German), and a link to
the survey on the Qualtrics platform. The recruitment messages
emphasized the voluntary nature of participation and informed
potential participants about the incentive for completing the
study—access to the COGITO self-help app.

Individuals reporting suicidal ideation, assessed using item 15
of the Web Screening Questionnaire [25], were excluded to
ensure participant safety. The recruitment process aimed to
reach a broad audience. The study was conducted online without
face-to-face assessment. After providing informed consent,
participants completed questions on demographic characteristics
as well as questions on sleep and social competence. A baseline
knowledge test followed. The knowledge test was designed
specifically for this study and was reviewed by experts to ensure
content validity. Participants were then randomly assigned to
1 of 9 experimental or control conditions using Qualtrics
software, ensuring balanced group sizes. The study used a
parallel-group randomized controlled trial design. There were
no participant dropouts during the study, and all randomized
participants completed the interventions. No changes to the
study methods, intervention materials, or randomization
procedures were made after the trial commenced.

Experimental groups received videos, texts, or both containing
content on both topics (sleep and social competence), while the
control group watched a video on a neutral topic unrelated to
sleep or social competence (a tutorial on using a self-help app).
To assess whether the order of the media might be a mechanism
in knowledge gain, the order of text versus videos varied
between experimental conditions. To prevent participants from
skipping information by continuing without watching a video
or reading a text, a timer was added. After the timer had expired
(after 2.5 minutes), participants could continue the program.
After presentation of the learning materials or of neutral stimuli
in the control group, the postintervention knowledge test was
administered. Blinding was not possible in this study due to the
nature of the interventions, as participants were aware of
whether they were receiving video or text materials. However,
assessments were conducted as planned after randomization,
and participants were not fully informed about the specific
hypotheses of the study.
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Outcomes
The primary outcome measure was knowledge gain. Knowledge
was measured before and after the experimental condition for
the topics of sleep and social competence. The primary outcome
measure was an a priori designed and validated knowledge test
consisting of 30 statements (15 per topic) that participants had
to answer on a 2-point scale (true or false). Participants received
1 point for each correct answer. Thus, a maximum of 30 points
could be achieved in the knowledge test. The internal
consistency of the knowledge test was assessed using Cronbach
α, which yielded a value of α=0.83, indicating good reliability
of the test items. Subsequently, for each statement participants
had to report their level of confidence in each response on a
scale ranging from 0% to 100%. The outcome score for
knowledge gain was the difference in the knowledge test scores
before and after the intervention. The experimental condition
was either a video or a text (a transcript of the video) or a
combination of video and text conveying knowledge about the
topics of sleep and social competence (see Experimental
Conditions).

Experimental Conditions

Overview
Within the framework of this research project, we developed
transdiagnostic videos on sleep and social competence deficits
that might serve as psychoeducation material for many disorders
(eg, chronic pain or pathological gambling) within the
framework of e-mental health programs. The videos were
created with the software Videoscribe (Sparkol Limited) and
Final Cut Pro X2 (Apple Inc). Participants in the control
condition received a 4-min video tutorial of a self-help app with
content that was unrelated to sleep or social competence.

Video on Sleep
The video on sleep (VS) explained the theoretical framework
for the formation and maintenance of sleep disorders,
highlighting environmental (eg, noise) and internal (eg,
ruminating) maintenance factors. The video explained how
disorders are maintained by a learned connection of tension,
sleep environment, and stressful thoughts. It also highlighted
the negative consequences of sleep deprivation. The total length
of the video was 2 minutes, 14 seconds, with a vertical resolution
of 1080 pixels and framerate of 15 fps.

Text on Sleep
The text on sleep (TS) was a transcript of the video. Thus, the
wording was identical in the video and the text.

Video on Social Competence
The video on social competence (VSC) explained that social
competence is the ability to find a balance between one’s own
needs on the one hand and social adaptation on the other.
Collectively, 3 different skills are crucial for social competence,
all of which can be learned and practiced. The first skill is
asserting one’s own interests. The second skill is positive
relationship building, such as in a partnership, to protect both
one’s own interests and at the same time the interests of the
other person. The third skill is the ability to solicit sympathy
from other people, such as when contacting strangers or in

situations where one wants something from one’s counterpart.
The total length of the video was 3 minutes, 57 seconds, with
a resolution of 1080 pixels and framerate of 24 fps.

Text on Social Competence
The text on social competence (TSC) was a transcript of the
video. Thus, the wording was identical in the video and the text.

Conditions
The conditions were categorized by sequence (ie, whether the
medium alternated or remained the same, that is, video to text
vs text to text), topic (sleep vs social competence), and media
type (video vs text), resulting in 8 experimental conditions. A
control condition was also included in the study. The 8
experimental conditions were as follows:

1. VS, then TSC (n=19)
2. TS, then VSC (n=17)
3. VS, then VSC (n=20)
4. TS, then TSC (n=16)
5. VSC, then TS (n=18)
6. TSC, then VS (n=16)
7. VSC, then VS (n=18)
8. TSC, then TS (n=18)

Condition 9 served as the control condition, consisting of a
neutral video stimulus (n=16).

Statistical Analysis
Data were analyzed using SPSS Statistics (version 29; IBM
Corp). To gain a better understanding of knowledge gain in
e-mental health programs, multiple statistical analyses were
conducted. The analyses aimed to compare the experimental
conditions to the control condition and to assess the impact of
knowledge deficits on knowledge gain as well as the potential
effects of medium, topic, and sequence on knowledge gain.
Specifically, to compare knowledge gain between the
intervention and control conditions, a 3-way ANOVA
considering topic (sleep and social competence) and time (pre-
and postintervention knowledge tests) as within-subject factors
and condition (experimental vs control) as the between-subject
factor was calculated. To assess knowledge gain in individuals
with initial deficits in sleep or social competence, a 2-way
ANOVA with deficit groups (participants with deficits in sleep,
social competence, both, or none) as the between-subject factor
and topic as the within-subject factor was performed. To
examine the effects of medium, topic, and sequence on learning
outcomes, a multivariate ANOVA (MANOVA) with knowledge
gain differences as the dependent variables and various
independent factors, including medium and deficit group, was
applied. Subsequently, to evaluate the impact of knowledge
gain on confidence, a 4-way ANOVA using, time, accuracy,
and topic as the within-subject factors and condition as the
between-subject factor was conducted. These analyses provided
insights into factors influencing knowledge gain in the
experimental conditions used in this study. An α error of 5%
(2-sided) was used for all analyses. As the primary aim of this
study was exploratory, parametric tests such as t tests, ANOVA,
and MANOVA were used. A visual inspection of assumptions
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did not reveal serious violations that would impact the validity
of the analyses. Results

Table 1 presents the knowledge score (primary outcome) for
all groups, showing the changes in the pre- and postintervention
assessments. The flowchart in Figure 1 presents a detailed
description of the participant flow through the study.

Table 1. Mean knowledge scores before and after interventions for sleep and social competence across 9 experimental conditions in a web-based
e-mental health study. Participants were exposed to combinations of video- and text-based psychoeducation or served as controls. The study was
conducted online.

Postintervention score for
social competence, mean
(SD)

Preintervention score
for social competence,
mean (SD)

Postintervention
score for sleep,
mean (SD)

Preintervention
score for sleep,
mean (SD)

Participants,
n

9.32 (1.25)8.68 (1.38)11.84 (1.61)11.47 (1.95)19Condition 1: video on sleep, then
text on social competence

8.65 (1.87)8.59 (1.77)10.71 (1.96)9.94 (1.71)17Condition 2: text on sleep, then
video on social competence

8.90 (1.12)8.70 (1.17)10.10 (2.77)9.45 (2.52)20Condition 3: video on sleep, then
video on social competence

8.81 (1.64)8.31 (1.66)9.38 (2.45)9.81 (2.32)16Condition 4: text on sleep, then text
on social competence

9.89 (1.23)9.22 (1.17)10.11 (2.22)9.50 (1.86)18Condition 5: video on social compe-
tence, then text on sleep

8.94 (1.57)8.25 (1.53)10.94 (2.21)11.06 (1.53)16Condition 6: text on social compe-
tence, then video on sleep

9.17 (1.54)8.50 (1.62)10.33 (2.83)9.78 (2.67)18Condition 7: video on social compe-
tence, then video on sleep

8.83 (1.29)8.50 (1.42)10.50 (2.26)10.17 (2.26)18Condition 8: text on social compe-
tence, then text on sleep

8.88 (1.20)8.12 (1.20)9.25 (2.32)10.00 (2.31)16Condition 9: control

Figure 1. CONSORT (Consolidated Standards of Reporting Trials) flow diagram. TS: text on sleep; TSC: text on social competence; VS: video on
sleep; VSC: video on social competence.

Effectiveness of the Experimental Conditions for
Knowledge Gain in Comparison to the Control
Condition
To assess knowledge gain from the first to the second (pre- and
postexperimental) knowledge tests, the 8 experimental
conditions were pooled into 1 group and compared with the

control group (Figure 2). A 3-way ANOVA with domain (sleep
and social competence) and time (pre- and postintervention) as
the within-subject factors and group (pooled experimental group
vs control group) as the between-subject factor was performed.
The analysis yielded a significant main effect for time (pre- to

postexperimental condition: F1,156=17.272; P<.001; ηp2=0.10),
indicating that knowledge was successfully increased from
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before to after the intervention. Furthermore, a significant
interaction of topic, time, and condition was observed

(F1,156=6.737; P=.01; ηp2=0.04), reflecting that the pooled
experimental condition improved scores on the knowledge test
for both topics (sleep: preintervention mean 10.14, 95% CI
9.78-10.50 and postintervention mean 10.50, 95% CI
10.11-10.89; social competence: preintervention mean 8.61,

95% CI 8.37-8.85 and postintervention mean 9.07, 95% CI
8.83-9.31) across time. In contrast, the control condition did
not lead to improvement on the knowledge test on sleep over
time (preintervention mean 10.00, 95% CI 8.72-11.28 and
postintervention mean 9.25, 95% CI 7.97-10.53). Unexpectedly,
the control group showed some improvement on the knowledge
test on social competence (preintervention mean 8.13, 95% CI
7.47-8.80 and postintervention mean 8.88, 95% CI 8.22-9.54).

Figure 2. Pre- and postintervention knowledge scores for sleep and social competence in the intervention and control groups. The results demonstrate
changes in knowledge levels following the intervention, highlighting differences between the two groups for both topics.

Knowledge Gain in Participants With Initial Deficits
in Sleep and Social Competence
Individuals who reported social competence deficits showed
less knowledge about social competence as assessed by the
knowledge test at baseline compared to participants without
reported deficits in social competence (t156=2.12; P=.04; d=0.41,
95% CI 0.04-1.14). At a statistical trend level, this was also true
for individuals with reported sleep deficits (t156=1.71-.09;
d=0.28, 95% CI −1.04 to 0.67).

To further assess knowledge gain in individuals with sleep
deficits or social competence deficits, a 2-way ANOVA with
the deficit groups (participants with deficits in social
competence, deficits in sleep, none, or both) as the
between-subject factor and topic (sleep and social competence)
as the within-subject factor was performed. Gain in knowledge
(from the preintervention to the postintervention knowledge
test) served as the dependent variable. A significant main effect

for topic was present (F1,154=4.883-.03; ηp
2=0.03), reflecting

greater knowledge gain in the social competence knowledge
test compared to the sleep knowledge test for all participants.
Furthermore, an interaction effect, which bordered on

significance, was found for topic and sample (F3,154=2.210-.09;

ηp
2=0.04), showing a greater knowledge gain for social

competence than for sleep in individuals with prior social
competence deficits and a greater knowledge gain for sleep than
for social competence in individuals with sleep deficits.
Individuals who reported both sleep deficits and social
competence deficits or who did not report deficits in either sleep
or social competence showed similar knowledge gain for both
topics. Post hoc tests showed that those with social competence
deficits had significant knowledge gain (t141=7.12; P<.001;
d=0.60, 95% CI –0.76 to −0.42) as did those with sleep deficits
(t141=2.43-.016; d=0.20; 95% CI −0.37 to −0.04) from the
preintervention to postintervention knowledge tests.

Examining the Impact of Medium, Sequence, and
Topic
To investigate the potential effects of medium, sequence, and
topic on learning outcomes, a MANOVA was conducted. Two
indices of knowledge gain (ie, differences in knowledge from
baseline to postassessment for the topics of sleep and social
competence) served as dependent variables. Independent factors
were the different sequences of the two media (ie, video to text
or text to video), the medium shown first (video or text), topic
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displayed first (sleep or social competence), use of only 1
medium (ie, video and video, text and text), and deficit group
(participants with deficits in sleep, social competence, none, or
both). For the omnibus analyses for sleep, none of the main
effects or interaction effects achieved significance (P>.05). For
social competence, subsidiary analyses showed only 1
significant main effect, which was for the medium shown first

(F1,157=4.058-.05; ηp
2=0.04), indicating greater knowledge gain

when the video was shown first. This result would likely not
remain significant after correction for multiple comparisons.

Effects of Knowledge Gain on Confidence in Correct
and Erroneous Items
To assess the influence of knowledge gain through video or text
on confidence in a knowledge test on the topics of sleep and
social competence, a 4-way ANOVA with time (pre- and
postintervention knowledge tests), accuracy (correct and
incorrect), and topic (sleep and social competence) as the
within-subject factors and condition (pooled experimental
condition and control condition) as the between-group factor
was conducted (Figure 3). Confidence served as the dependent
variable. A significant main effect for time was found

(F1,157=9.354; P<.001; ηp
2=.06), indicating an overall rise in

confidence from pre- to postintervention. This was qualified by
a significant interaction for time and accuracy (F1,157=9.354;

P<.001; ηp
2=0.06), suggesting a confidence gain from

preintervention (mean 43.95, 95% CI 41.32-46.59) to
postintervention (mean 48.32, 95% CI 44.58-52.07) for correct
items only; confidence for incorrect items remained unchanged
over time (at both times: mean 27.18, 95% CI 24.79-29.58).
Additionally, analyses revealed a significant main effect for

accuracy (F1,157=98.735; P<.001; ηp
2=0.39), indicating higher

confidence for correct than incorrect items overall. Another
significant interaction emerged for time, accuracy, and group

(F1,157=9.797-.002; ηp
2=0.06), indicating a gain in confidence

for correct items from preintervention (mean 42.82, 95% CI
41.15-44.50) to postintervention (mean 51.67, 95% CI
49.28-54.04) in the pooled experimental condition, whereas the
control condition showed essentially the same confidence from
preintervention (correct: mean 45.09, 95% CI 40.09-50.08;
incorrect: mean 29.19, 95% CI 24.65-33.73) to postintervention
(correct: mean 44.98, 95% CI 37.89-52.08; incorrect: mean
29.19, 95% CI 24.65-33.73) for both correct and incorrect items.
Moreover, a significant interaction for time, accuracy, and topic

was found (F1,157=10.213; P<.001; ηp
2=0.61, suggesting a higher

confidence gain for social competence from preintervention
(correct: mean 42.86, 95% CI 41.15-44.50) to postintervention
(correct: mean 50.27, 95% CI 46.52-54.03), whereas there was
essentially no change in scores for sleep from preintervention
(correct: mean 45.05, 95% CI 41.57-48.53) to postintervention
(correct: mean 46.37, 95% CI 41.81-50.93) for correct items.

Figure 3. Percentages of correct and incorrect answers before and after the interventions across the control (gray bars) and intervention (black bars)
groups. The data highlight changes in confidence levels for correct and incorrect responses, showing the effects of the intervention on participant
confidence.

Discussion

Overview
One of the aims of this study was to examine which medium
(video vs text) is most effective in conveying knowledge in
e-mental health programs for individuals with and without
psychological deficits, using sleep and social competence as
example topics. Our primary outcome was knowledge gain,
with a particular focus on the interactions between type of
medium (video or text), topic (sleep or social competence), and
sequence of presentation. We hypothesized that individuals with

sleep deficits or social competence deficits would initially have
less knowledge on these topics and that the experimental
conditions (information provided by video and/or text) would
compensate for these knowledge gaps. Additionally, we
investigated how increased knowledge affected confidence in
judgment.

Efficacy of the Interventions for Knowledge Gain and
Moderators
The results of this study indicate that the experimental conditions
(psychoeducational videos and texts) significantly increased
participants’ knowledge from before to after the intervention,
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aligning with our expectations and corroborating previous
research that highlights the effectiveness of psychoeducation
across various mental disorders, as confirmed by meta-analyses
and literature reviews [8-13]. The two media (video and text)
led to roughly the same increase in knowledge. In addition,
topic, medium, and sequence generally did not impact
knowledge gain, with the exception that for the topic of social
competence, the gain in knowledge was greater if videos were
shown before texts. However, this result would not have
withstood correction for multiple comparisons. To the best of
our knowledge, no comparable studies have been conducted in
an e-mental health setting to date. Preliminary studies, such as
those in the field of education involving medical students, have
demonstrated that video can have advantages over text, as
learning outcomes are better. However, our results do not
confirm this finding.

As expected, participants with subjective deficits did have less
knowledge on the respective topics at baseline (for sleep, this
was only at the statistical trend level). The results thus lend
support to the implicit claim of psychoeducation that knowledge
deficits are associated with symptoms. Importantly, those who
reported deficits in a topic learned more about that topic
compared to participants without reported deficits in that topic
as a result of the intervention.

Impact of Confidence on Knowledge Gain
Our results show that confidence in correct answers increased
with increasing knowledge. Thus, our low-threshold approach
did more than convey knowledge; the participants also became
more confident in their correct answers. In line with these
results, overall, psychoeducation interventions have been shown
to positively impact confidence in various areas, such as
childbirth, newborn care, parenting children with autism
spectrum disorder, communication skills in health care settings,
disaster preparedness, and managing mental disorders [26-28].
Based on previous research, however, we know that the effect
can go both ways: increased confidence can also lead to
improved learning outcomes [29,30].

Strengths and Limitations
This study is among the first to explore knowledge gain
mechanisms in e-mental health programs and the relationship
between knowledge gain and psychological deficits. To ensure
the robustness of our findings, we used two different topics to
control for the potential confounding variables of knowledge
content and topic. Additionally, we measured not only
knowledge gain but also confidence levels. Random group
allocation and a control condition enhanced the validity of the
results. However, our study also had several limitations. First,
the recruitment strategy relied on social media, raising concerns
about the representativeness of the sample. Moreover, many
university students were included in the sample; as a result, the
high educational level of our sample compromises the
generalizability of our findings to the general population and
especially to patient samples, which often have a lower
educational level. The high educational level of the sample may
have facilitated knowledge acquisition, particularly through
text-based interventions, as such participants are likely more
familiar with learning in text-dominant formats. In contrast,

individuals with lower educational levels may have difficulty
understanding text-heavy content, which could reduce the
effectiveness of such interventions. Video-based formats might
be particularly beneficial for such populations, given videos’
ability to simplify complex concepts and enhance engagement.

Future Directions
Our findings suggest that the question might not be about
determining whether video or text is superior in
psychoeducation. Instead, it might be more beneficial to focus
on multimedia integration. Combining various media formats
could be key to maintaining learner engagement and motivation.
The synergy of text, video, and other multimedia elements might
enhance the overall knowledge gain more effectively than any
single medium alone. This multimodal approach could cater to
diverse learning preferences and aid in sustaining attention and
interest over prolonged periods. Future studies should explore
the impact of multimedia combinations on knowledge gain,
especially in the context of psychoeducational content in
e-learning platforms. Based on 14 trials, Emmerson and
colleagues [31] found that multimedia approaches (including
videos) led to increased adherence compared to written or verbal
approaches. However, previous studies indicate that to increase
adherence, which could not be tested in our single-session
design, videos alone might be better [20,31]. Long-term designs
are necessary to test the effects of different media on adherence,
ensuring sustained engagement and benefit. Additionally, our
study’s limited scope compared to comprehensive e-learning
programs highlights the need to investigate how media
effectiveness varies with content complexity.

E-mental health programs save resources in comparison to
conventional therapies by automating interventions (eg, video
vs text), without therapist support. Acting as a versatile toolbox,
e-mental health programs offer different media formats.
Personalizing these programs to individual preferences—such
as allowing the user to choose between videos and text—might
enhance their effectiveness. For instance, individuals with
cognitive impairments might benefit more from videos if they
find text-heavy content challenging, while others might prefer
reading to avoid the fast pace of videos. Future studies should
explore how such preferences influence knowledge gain and
symptom improvement to ensure that e-mental health programs
are both individualized and effective.

Future research should also examine the impact of various media
(video, text, and audio) on symptom improvement in e-mental
health interventions. In other words, it still needs to be
demonstrated that an increase in knowledge leads to a reduction
in symptoms. If true, this would highlight the crucial role of
psychoeducation in psychotherapy [7,20].

Considering the strong tie between confidence and knowledge
gain, mental health programs could be improved by including
strategies to increase confidence, as increased confidence may
lead to a decrease in symptoms. Future studies would be helpful
to better understand this relationship.

Although the psychoeducational interventions in this study
showed promising results in terms of knowledge gain and
improved confidence, their implementation in real-world settings
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may face challenges. For instance, the high educational level
of the sample could limit the transferability of the findings to
populations with less education, who might require more tailored
or simplified formats, such as videos or interactive content.
Furthermore, the interventions were tested in a controlled,
single-session setting, which does not account for the sustained
engagement required in real-world applications. To address
these challenges, future implementations could incorporate
adaptive learning pathways that adjust content complexity and
format based on the user’s educational background or cognitive
abilities. Additionally, the interventions could be embedded in
existing e-mental health programs. Future research could also
benefit from the inclusion of participants with diagnosed mental
disorders to improve external validity and the transferability of
results to clinical populations.

Conclusion
E-mental health is essential in modern mental health care. To
maximize its potential, research should focus on optimizing
e-mental health programs and understanding the mechanisms
of success. This study contributes to this goal by investigating
the roles of topic, sequence, and medium in knowledge gain.
We found no differences in knowledge gain between video and
text formats. Interestingly, individuals with self-reported deficits
in 1 of the 2 topics did have less knowledge on the topic but
also gained more new knowledge on that topic than those
without self-reported deficits. Future studies should explore
multimedia effects (video, text, and audio) on symptom
improvement in clinical intervention studies. Future research
should also examine whether individuals’ preferences for
different media (eg, video vs text) influence knowledge gain
and confidence.
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TS: text on sleep
TSC: text on social competence
VS: video on sleep
VSC: video on social competence
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