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Abstract

The increasing prevalence of anxiety, depression, and stress has intensified the demand for
scalable, evidence-based psychological interventions that can be delivered across traditional
and digital modalities. University students represent a high-risk group due to academic
demands and developmental transitions, making them a relevant population for evaluating
flexible, technology-mediated interventions. Cognitive-behavioral therapy (CBT)-based
psychoeducation offers a structured approach that may accommodate variability in ac-
cessibility, preferences, and delivery contexts. This quasi-experimental pre–post study
evaluated a CBT-based psychoeducation protocol delivered in group settings in both online
and in-person formats. A total of 104 undergraduate and graduate students participated
and completed the intervention. Symptom severity was assessed using the Depression,
Anxiety and Stress Scale (DASS-21), the Hamilton Anxiety Rating Scale (HAM-A), and the
Beck Depression Inventory–II (BDI-II). Significant reductions in anxiety, depression, and
stress symptoms were observed over the intervention period, with moderate to large effect
sizes. DASS-21 scores decreased from moderate to mild severity levels, and reductions
were also observed in BDI-II and HAM-A scores. No significant differences were found
between delivery modalities. These findings support the potential of CBT-based group
psychoeducation as a scalable intervention. Similar patterns of symptom change were
observed across delivery formats, contributing to the expansion of accessible and digitally
informed mental health care.

Keywords: cognitive behavioral therapy; digital mental health; health services accessibility;
internet-based intervention; psychoeducation; group processes; scalable intervention

1. Introduction
The global burden of anxiety, depression, and stress represents a major public health

challenge, with significant impacts on functioning, quality of life, and academic and
occupational performance. Approximately 13% of the population lives with a mental
disorder, with anxiety and depressive disorders among the most prevalent conditions [1].
This burden was further exacerbated by the COVID-19 pandemic, as global prevalence
rates of anxiety and depression increased markedly during its first year [2], with estimates
suggesting a rise of approximately 25% [3]. Despite the availability of evidence-based
psychological treatments, a substantial gap remains between the demand for mental health
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care and access to services. This gap has intensified the need for scalable, cost-effective
interventions that can be widely disseminated without compromising clinical benefit.

Against this backdrop, digital mental health interventions have gained increasing
attention as a promising strategy to expand access to care [4]. Online and technology-
mediated approaches offer advantages such as flexibility, reduced costs, and the potential
to reach underserved populations [5]. Accumulating evidence suggests that digital inter-
ventions, particularly those based on cognitive-behavioral therapy (CBT), are effective in
reducing symptoms of anxiety and depression, with systematic reviews and meta-analyses
indicating comparable outcomes to in-person CBT [6,7]. However, important questions
remain regarding their implementation in routine practice and their comparability across
delivery formats, particularly in group-based interventions and real-world contexts, where
evidence remains more limited and presents unique challenges [8].

The growing interest in precision mental health further emphasizes the importance
of tailoring interventions to individual needs, preferences, and contextual factors [9–11].
Within this framework, the mode of delivery (e.g., online versus in-person), in addition to
the type of intervention, may represent a relevant dimension for optimizing engagement,
accessibility, and outcomes. Differences in individual characteristics, contextual constraints,
and treatment preferences may influence how participants respond to different formats
of care, reinforcing the need for more flexible and personalized approaches [12]. Under-
standing whether different delivery modalities yield comparable outcomes is therefore
essential for informing resource allocation decisions and matching individuals to the most
appropriate format of care. This issue is particularly relevant in the context of increasing
demand for scalable and accessible mental health care solutions.

CBT-based psychoeducation represents a structured and adaptable intervention ap-
proach that is particularly well suited for scalable implementation and flexible delivery
across formats. As a core component of CBT, psychoeducation aims to enhance individuals’
understanding of the cognitive model and support the identification and modification of
maladaptive thoughts, emotions, and behaviors [13]. This approach has been shown to re-
duce symptoms of anxiety, depression, and psychological distress [13,14]. When delivered
in group formats, psychoeducational interventions can increase reach and cost-effectiveness
while maintaining fidelity to evidence-based principles. However, there remains limited ev-
idence directly comparing outcomes across delivery modalities, particularly in naturalistic
and group-based contexts.

University students represent a population at elevated risk for emotional distress due
to academic pressures, developmental transitions, and psychosocial demands [15]. In this
context, they constitute a particularly relevant group for investigating the effectiveness
of scalable and flexible intervention formats. At the same time, they may benefit from
accessible interventions, including those delivered digitally. Investigating the effectiveness
of scalable, group-based interventions in this population is therefore of clear clinical and
public health relevance. The present quasi-experimental study with a pre–post design
evaluated a CBT-based psychoeducation protocol delivered in group settings and compared
outcomes between online and in-person modalities among university students. Specifically,
the study examined changes in anxiety, depression, and stress symptoms and whether
these changes differed according to the mode of delivery.

2. Materials and Method
This study used a quasi-experimental pre–post intervention design with a comparative

component (online versus in-person delivery) and no control group.
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2.1. Participants

Participants were not randomly assigned to conditions (see Procedures for details).
The final sample consisted of 104 undergraduate and graduate students from a public
university in southern Brazil. All participants were aged 18 years or older and were enrolled
in programs across the humanities, biological sciences, natural sciences and exact sciences.
Students were excluded if they were temporarily withdrawn from the university (e.g., due
to academic leave or health-related reasons) or if they were engaged in psychotherapy
during the data collection period.

An a priori sample size calculation was conducted using G*Power (version 3.1.9.7)
for a repeated-measures ANOVA design (two groups × two measurements). Assuming a
small-to-moderate effect size (ηp2 = 0.04), a significance level of 5% (α = 0.05), and statistical
power of 95% (1 − β = 0.95), the estimated minimum sample size was 80 participants. The
final sample of 104 participants exceeded this requirement.

2.2. Measures

The following instruments were administered prior to the intervention: a sociodemo-
graphic and health questionnaire, the Depression, Anxiety and Stress Scale (DASS-21), the
Beck Depression Inventory–II (BDI-II), and the Hamilton Anxiety Rating Scale (HAM-A).
The sociodemographic and health questionnaire included items on age, sex, academic
program, and mental health-related variables, such as medication use, prior diagnoses, and
current participation in individual or group psychotherapy.

The DASS-21 is a widely used self-report measure designed to assess the severity
of symptoms of depression, anxiety, and stress [16]. The Brazilian Portuguese version
validated by Vignola and Tucci was used in this study [17]. It consists of 21 items rated on
a 4-point Likert scale ranging from 0 (“Did not apply to me at all”) to 3 (“Applied to me
very much or most of the time”) over the past week. Scores are calculated by summing
items within each subscale and multiplying the resulting scores by two, following the
standard DASS-21 scoring procedure recommended by Lovibond and Lovibond [16] to
ensure comparability with the original 42-item DASS. Severity is then classified as normal,
mild, moderate, severe, or extremely severe according to established cut-off scores.

The BDI-II is a 21-item self-report instrument used to assess the presence and severity
of depressive symptoms [18]. The Brazilian Portuguese version validated by Gomes-
Oliveira et al. was used [19]. Items evaluate cognitive and behavioral aspects of depression
and are rated on a 4-point scale ranging from 0 to 3, with higher scores indicating greater
symptom severity. Total scores are obtained by summing all items and are categorized into
minimal (0–13), mild (14–19), moderate (20–28), and severe depression (29–63), based on
established cut-offs.

The HAM-A is a clinician-rated scale designed to assess the severity of anxiety symp-
toms [20]. Anxiety severity was assessed using the Brazilian Portuguese version of the
Hamilton Anxiety Rating Scale (HAM-A). Although the HAM-A does not have a single
psychometric validation study in Brazil, its use and translation are described in standard-
ized mental health assessment manuals for the Brazilian population [21]. It consists of
14 items covering both psychological and somatic symptoms of anxiety. Each item is rated
on a 5-point scale ranging from 0 (“Not present”) to 4 (“Very severe”). Total scores range
from 0 to 56 and are interpreted using established thresholds indicating no anxiety, mild,
moderate, or severe anxiety [20].

Internal consistency for all instruments was examined in the present sample. For the
DASS-21, Cronbach’s alpha coefficients were α = 0.90 (Depression), α = 0.84 (Anxiety),
and α = 0.83 (Stress) at baseline, and α = 0.88, α = 0.81, and α = 0.79 at post-intervention,
respectively. The BDI-II showed excellent internal consistency (α = 0.90 at baseline and
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α = 0.91 at post-intervention), while the HAM-A demonstrated good internal consistency
at both time points (α = 0.88 at baseline and α = 0.88 at post-intervention).

2.3. Intervention

In addition to the assessment measures, a structured psychoeducational protocol
targeting depression, anxiety, and stress was administered. The intervention consisted of
four weekly sessions, each lasting 90 min, delivered in a group format. The protocol was
designed to provide participants with information about the signs and symptoms of depres-
sion, anxiety, and stress, as well as cognitive-behavioral strategies to manage these condi-
tions [22]. The content was based on core principles of CBT, including the identification of
maladaptive thoughts, emotional regulation, and behavioral coping strategies. A summary
of the objectives and techniques implemented in each session is presented in Table 1.

Table 1. Psychoeducation Protocol: Goals, Techniques, and Homework Assignments.

Session Goals Techniques and Homework Assignments

Session 1

Understand the following concepts:

• Psychoeducation
• Emotions, thoughts, and behaviors
• The cognitive model
• Cognitive distortions and alternative thoughts
• Dysfunctional Thought Record (DTR)
• Alternative thinking

Homework Assignments:

1. List of cognitive distortions
2. Identifying alternative thoughts

Session 2

Understand the following concepts:

• Depression
• The cognitive model of depression
• Common symptoms of depression
• Strategies to cope with depressive symptoms
• Responsibility pie chart
• Behavioral activation
• Problem-solving
• Coping card
• Cognitive flexibility

Homework Assignments:

1. Responsibility pie chart
2. All-or-nothing thinking
3. Coping card
4. Problem-solving worksheet

Session 3

Understand the following concepts:

• Anxiety
• The cognitive model of anxiety
• Common symptoms of anxiety
• Strategies to cope with anxious symptoms
• Breathing and relaxation
• Distraction
• Decatastrophizing
• Alternative thoughts
• Productive and unproductive worries

Homework Assignments:

1. Decatastrophizing exercise
2. Differentiating productive vs. unproductive worries
3. Five-senses distraction technique

Session 4

Understand the following concepts:

• Stress (phases)
• Strategies to cope with stress
• Sleep hygiene
• Learning check
• Coping card
• Relaxation
• Problem-solving
• Assertiveness
• Sleep hygiene and sleep diary

Learning Assessment

Source [22].
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2.4. Procedures

This study was approved by the University Research Ethics Committee (CAAE:
57811222.3.0000.0121; Approval No. 5.426.521; Approval Date: 24 May 2022). Under-
graduate and graduate students were recruited via institutional email announcements of a
psychoeducational intervention study. Two recruitment waves were conducted: the first
in September 2022 and the second in March 2023. The interval between the initial online
screening assessment and the subsequent in-person pre-intervention assessment ranged
from approximately 2 to 6 months, depending on the recruitment wave and participants’
availability for group participation.

A total of 1143 individuals expressed interest and completed an online screening,
which included the sociodemographic and health questionnaire and the DASS-21 via
Google Forms. All respondents who provided contact information were invited to attend
an individual in-person interview aimed at aligning expectations for group participation
and assessing suitability for a group-based intervention. Of these, 246 individuals attended
the interview and completed the pre-intervention assessment. Non-participation at this
stage was primarily due to non-response to the invitation or scheduling constraints.

Immediately after the interview, participants completed the DASS-21 again and, for
the first time, the HAM-A and BDI-II. The psychoeducational intervention began approx-
imately one week after the pre-intervention assessment and consisted of four weekly
sessions delivered over a four-week period. Of the 246 individuals assessed at this stage,
110 attended at least 75% of the sessions (minimum of three sessions). Among these,
104 participants completed the post-intervention assessments and were included in the
final analytical sample (see participant flow diagram and study procedures in Figure 1).

Figure 1. Participant flow diagram and study procedures.
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To minimize social desirability bias, interviews were conducted by members of the
research team who were not involved in intervention delivery. All assessments (DASS-21,
BDI-II, and HAM-A) were administered by trained senior undergraduate psychology
students. Therapists responsible for delivering the psychoeducational groups were not
involved in data collection. Assessors were blind to intervention modality (online versus in-
person), although blinding to assessment time point was not feasible. Inter-rater reliability
was not formally assessed.

The psychoeducational protocol was delivered using the same structure and con-
tent across both modalities: either online (via a secure link shared through a messaging
platform) or in person (in a university classroom). Group allocation was determined by
scheduling availability and logistical considerations rather than participant preference
or randomization. Each group included up to 20 participants and was facilitated by a
therapist, a co-therapist, and an observer, all trained in cognitive-behavioral therapy and
group psychoeducation. Three online groups and five in-person groups were conducted.
The intervention followed a structured manual developed by the authors to ensure stan-
dardization across sessions. Although no formal fidelity checklist was used, adherence to
the protocol was supported through training and ongoing supervision provided by the
protocol developers.

Approximately one week after completion of the final session, participants com-
pleted the DASS-21, HAM-A, and BDI-II again during individual in-person assessments.
The DASS-21 was therefore collected at three time points (screening, pre-intervention,
and post-intervention), while the HAM-A and BDI-II were administered at pre- and
post-intervention only.

All data were fully anonymized prior to analysis, with identifiable information stored
separately from research data. Although structured protocols for acute risk assessment (e.g.,
standardized evaluation of suicidal ideation) were not formally implemented, participants
presenting clinically significant distress during screening or pre-intervention assessments
were identified by trained assessors and advised to seek appropriate mental health sup-
port services within the university or public health system. Two participants presenting
severe depressive symptoms during the individual interview were referred for individual
psychological care at the university’s psychology training clinic. The informed consent
procedure included authorization for the use of anonymized data for research purposes,
and the study was approved by the institutional ethics committee.

2.5. Data Analysis

Data from the questionnaire and psychometric scales were analyzed using descriptive
and inferential statistics. Descriptive analyses included frequencies, means, and standard
deviations. Scale scores were calculated according to the respective scoring guidelines to
obtain total scores.

Chi-square and t-tests were used to verify the equivalence of the groups assigned to
the different intervention modalities immediately before the start of the psychoeducation
protocol (pre-test), as well as between groups with and without a mental disorder diagnosis.
The same statistical tests were used to analyze attrition bias by comparing completers
and non-completers on baseline demographic and clinical variables. No data imputation
method was used, so only data from participants who had all completed assessments
(survey, pre- and post-test in the case of the DASS and pre- and post-test for the BDI-II and
HAM-A) were used (complete case analysis).

To evaluate the effects of the intervention in the total sample, as well as by delivery
modality (online vs. in-person) and the moderating effect of the presence of a mental
disorder diagnosis, repeated-measures ANOVAs were conducted. The repeated-measures
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ANOVAs included two between-subjects factors (delivery modality: online vs. in-person,
and presence of a previous mental disorder diagnosis: yes vs. no) and one within-subjects
factor (time: screening, pre-intervention, and post-intervention for the DASS-21; and pre-
intervention and post-intervention for the BDI-II and HAM-A). Sphericity (Mauchly’s test)
was assumed for the Anxiety and Stress subscales of the DASS-21. For the depression
subscale, Mauchly’s test (W = 0.933) indicated a violation of the assumption (χ2(2) = 6.843,
p = 0.033). The Huynh–Feldt correction (ε = 0.983) was applied to adjust the ANOVA
degrees of freedom. For the BDI-II and HAM-A, because the within-subjects factor included
only two levels (pre and post), the assumption of sphericity is automatically satisfied. Effect
sizes for the ANOVAs were estimated using partial eta squared (ηp2), interpreted as small
(0.01–0.039), medium (0.06–0.11), and large (>0.14), following Lenhard and Lenhard [23].

3. Results
3.1. Sample Characteristics

Of the 246 individuals assessed at pre-intervention, 110 attended at least 75% of the
intervention sessions, and 104 participants completed the post-intervention assessments
and were included in the final analysis. Of these, 59 received the intervention in the
in-person modality and 45 in the online modality.

The mean age of participants was 28 years (SD = 9.03). The majority were female
(n = 70, 67.3%), undergraduate students (n = 54, 51.9%), single (n = 57, 54.8%), and re-
ported a monthly income of up to BRL 1000 (n = 29, 27.9%). More than half of the par-
ticipants (n = 57, 54.8%) reported having a mental health diagnosis. The most frequently
reported conditions were anxiety (13.5%), comorbid anxiety and depression (12.5%), and
depression (7.7%).

At baseline, the online and in-person groups were comparable with respect to sex
distribution (χ2 = 3.358, p = 0.187) and the presence of a mental health diagnosis (χ2 = 1.761,
p = 0.185). No significant differences were observed between the groups regarding age
(t = 1.715, p = 0.090) or pre-intervention symptoms of depression (t = 1.064, p = 0.290),
anxiety (t = 0.113, p = 0.910), and stress (t = 0.141, p = 0.884), as measured by the DASS-21.
No significant differences were observed for depression assessed by the BDI-II (t = 0.477,
p = 0.634) and anxiety assessed by the HAM-A (t = 0.002, p = 0.999). Similarly, participants
with and without a mental health diagnosis did not differ significantly in baseline levels of
depression (t = 1.749, p = 0.083), anxiety (t = 0.123, p = 0.903), or stress (t = 0.443, p = 0.659)
as measured by the DASS-21, nor depression assessed by the BDI-II (t = 0.803, p = 0.424)
and anxiety assessed by the HAM-A (t = 0.596, p = 0.553).

The potential for attrition bias was examined by comparing completers and non-
completers on baseline demographic and clinical characteristics. No significant differences
were found regarding sex distribution (χ2 = 1.193, p = 0.275) or baseline symptoms of
depression, anxiety, and stress measured by the DASS-21 (all p > 0.05), suggesting that
attrition was not systematically associated with these variables.

A significant difference was observed in attrition rates between intervention modalities.
The online modality showed a dropout rate of 70.2% (106 dropouts out of 151 participants
initially screened), whereas the in-person modality showed a dropout rate of 37.9%
(36 dropouts out of 95 participants initially screened), suggesting greater challenges in
participant retention and adherence in the online format.

3.2. Changes in Anxiety, Depression, and Stress According to Delivery Modality (Online vs.
In-Person) and Mental Health Diagnosis

The DASS-21 was administered at three time points (screening, pre-intervention, and
post-intervention) allowing the assessment of symptom trajectories over time. The repeated-
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measures ANOVA revealed statistically significant reductions across the three time points
in severity levels for depressive (F(1.967, 196.665) = 30.268, p ≤ 0.001; ηp2 = 0.232), anxiety
(F(2, 200) = 22.271, p ≤ 0.001; ηp2 = 0.182), and stress symptoms (F(2, 200) = 20.812, p ≤ 0.001;
ηp2 = 0.172), with large effect sizes (ηp2 > 0.14). Symptom severity classifications shifted
from moderate at baseline to mild at post-intervention.

Bonferroni comparisons revealed that all symptom domains showed reductions fol-
lowing the intervention compared to both screening and pre-intervention assessments.
No significant differences were observed between screening and pre-intervention scores
(p > 0.05), indicating that symptom severity remained stable prior to the intervention and
that observed improvements were observed following the intervention period.

The analyses also examined whether symptom trajectories differed according to de-
livery modality (online vs. in-person) and the presence of a prior mental health diagnosis.
Participants received the intervention either online (n = 45) or in person (n = 59). No
significant group (modality) effect was observed for any measure, despite a marginal effect
for depressive symptoms (F(1, 100) = 3.707, p = 0.057; ηp2 = 0.036).

Regarding mental health diagnosis status, a significant between-subjects effect was
observed for depressive symptoms (F(1, 100) = 6.651, p = 0.011; ηp2 = 0.062), indicating
that participants with a prior mental health diagnosis reported higher levels of depressive
symptoms across assessment points. No significant modality × diagnosis interaction effects
were observed.

A significant time × group (modality) interaction was found only for depression
(F(1.967, 196.665) = 4.003, p = 0.020; ηp2 = 0.038), with a small effect size. Bonferroni post
hoc analysis revealed that participants allocated to the in-person modality reported higher
baseline severity of depressive symptoms at the screening assessment. This difference was
no longer present at the pre-intervention assessment. Apart from this finding, changes over
time did not differ significantly between delivery modalities. Taken together, these findings
indicate that both online and in-person participants exhibited similar patterns of change
in anxiety, depression, and stress symptoms. No significant time × diagnosis or time ×
modality × diagnosis interactions were identified for any outcome. Detailed results are
presented in Table 2.

Table 2. DASS-21 scores across time by delivery modality (online: n = 45; in-person: n = 59) and
presence of previous mental disorder diagnosis (yes: n = 57; no: n = 47).

DASS Modality Mental
Disorder Survey Pre-Test Post-Test Modality–Time

Interaction Effects

M SD M SD M SD F p ηp2

Depression Online No 13.06 10.98 13.76 9.35 9.41 9.40 4.003 * 0.020 0.038
Online Yes 17.43 13.02 16.36 12.05 12.43 10.23
Online Total 15.78 12.35 15.38 11.07 11.29 9.93

In-person No 18.47 11.22 15.13 10.85 9.00 7.86
In-person Yes 24.76 9.14 20.31 10.31 16.07 9.54
In-person Total 21.56 10.65 17.68 10.82 12.47 9.35

Total No 16.51 11.32 14.64 10.25 9.15 8.35
Total Yes 21.16 11.71 18.37 11.28 14.28 9.97
Total Total 19.06 11.71 16.68 10.93 11.96 9.58

Anxiety Online No 13.53 12.64 13.18 7.75 10.12 7.57 0.871 ** 0.420 0.009
Online Yes 17.36 10.56 14.71 11.29 11.36 10.72
Online Total 15.91 11.40 14.13 10.03 10.89 9.58

In-person No 14.80 8.94 14.67 9.79 8.40 7.44
In-person Yes 17.52 10.14 14.03 10.18 10.14 8.65
In-person Total 16.14 9.56 14.36 9.90 9.25 8.03

Total No 14.34 10.31 14.13 9.04 9.02 7.45
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Table 2. Cont.

DASS Modality Mental
Disorder Survey Pre-Test Post-Test Modality–Time

Interaction Effects

M SD M SD M SD F p ηp2

Total Yes 17.44 10.25 14.37 10.65 10.74 9.66
Total Total 16.04 10.35 14.26 9.91 9.96 8.73

Stress Online No 22.00 9.30 23.06 9.57 16.94 7.62 0.085 ** 0.919 0.001
Online Yes 23.07 11.62 23.57 9.34 18.21 10.33
Online Total 22.67 10.70 23.38 9.32 17.73 9.33

In-person No 21.87 9.39 22.60 9.93 16.40 7.82
In-person Yes 24.14 9.20 23.62 9.59 19.66 7.48
In-person Total 22.98 9.29 23.10 9.69 18.00 7.76

Total No 21.91 9.26 22.77 9.70 16.60 7.67
Total Yes 23.61 10.37 23.60 9.38 18.95 8.95
Total Total 22.85 9.88 23.22 9.49 17.88 8.43

SD = standard deviation; F = ANOVA test statistic; p = significance level; ηp2 = partial eta squared. * df = 1.967/
** df = 2.

Findings from the BDI-II and HAM-A were consistent with those observed for the
DASS-21. As shown in Table 3, a significant main effect of time was observed, with
mean symptom severity decreasing from pre- to post-intervention for both the BDI-II
(F(1, 100) = 49.931, p ≤ 0.001; ηp2 = 0.333) and the HAM-A (F(1, 100) = 49.907, p ≤ 0.001;
ηp2 = 0.333). No significant main effects of delivery modality or prior mental health diagno-
sis were observed for either measure, and no significant interaction between delivery modal-
ity and prior mental health diagnosis was found. Similarly, no significant modality × time,
diagnosis × time, or modality × diagnosis × time interactions were observed, indicating
that changes in symptom severity did not differ according to delivery modality or prior
mental health diagnosis (p > 0.05). Accordingly, both the online and in-person groups
exhibited reductions over time in depressive and anxiety symptoms, regardless of the
presence or absence of a prior mental health diagnosis.

Table 3. Pre–post changes in BDI-II and HAM-A scores by delivery modality (online: n = 45; in-person:
n = 59) and presence of previous mental disorder diagnosis (yes: n = 57; no: n= 47).

Modality Mental
Disorder Pre-Test Post-Test Modality–Time

Interaction Effects

M SD M SD F p ηp2

BDI-II Online No 22.18 11.636 17.06 12.537 0.563 0.455 0.006
Online Yes 21.96 11.937 16.75 11.088
Online Total 22.04 11.691 16.87 11.516

In-person No 21.40 9.608 14.23 9.598
In-person Yes 24.83 11.203 19.21 9.730
In-person Total 23.08 10.475 16.68 9.902

Total No 21.68 10.268 15.26 10.706
Total Yes 23.42 11.556 18.00 10.399
Total Total 22.63 10.975 16.76 10.577

HAM-A Online No 22.12 11.895 16.94 10.656 0.269 0.605 0.003
Online Yes 24.82 12.071 18.21 11.799
Online Total 23.80 11.942 17.73 11.274

In-person No 23.63 11.056 15.50 9.540
In-person Yes 23.97 9.905 18.45 7.371
In-person Total 23.80 10.417 16.95 8.599

Total No 23.09 11.261 16.02 9.868
Total Yes 24.39 10.931 18.33 9.711
Total Total 23.80 11.047 17.29 9.803

SD = standard deviation; F = ANOVA test statistic; p = significance level; ηp2 = partial eta squared.
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4. Discussion
The present study aimed to compare the effects of a CBT-based psychoeducational

protocol delivered in group settings across online and in-person modalities on the severity
of anxiety, depression, and stress symptoms. The findings showed significant reductions
across all three symptom domains, with moderate to large effect sizes, with similar reduc-
tions observed in both delivery formats. However, this study did not examine moderators
of treatment response or mechanisms associated with precision mental health approaches;
therefore, interpretations are limited to overall symptom changes observed across modali-
ties. These findings are consistent with the potential utility of brief, structured, group-based
CBT psychoeducational interventions within stepped-care models. Reductions in symptom
severity observed during the intervention period may be associated with a reduction in
the risk of symptom progression, although causal inferences cannot be drawn from the
present design.

Low-intensity interventions are typically characterized by features such as the use
of structured materials, limited duration, and the possibility of delivery by trained non-
specialists [24]. In the present study, these characteristics were partially reflected in the use
of between-session tasks provided to participants. Although each session lasted 90 min
(exceeding the duration commonly described for low-intensity formats), the intervention
remained focused on psychoeducation, which supports its classification as a brief CBT-
based psychoeducational intervention. The extended session length can be attributed
to the group-based format, which requires additional time to accommodate participant
interaction and engagement. Importantly, such brief structured interventions are designed
to be scalable and potentially delivered by a broader range of trained providers. While
the present study was conducted by psychologists, the protocol may be adaptable to other
contexts and professionals, supporting its potential for wider dissemination.

Data collection took place during 2022 and 2023, a period corresponding to the post-
acute phase of the COVID-19 pandemic in Brazil. Although residual psychosocial effects of
the pandemic on mental health outcomes cannot be entirely excluded, both recruitment
waves were conducted under comparable institutional and academic conditions. Addi-
tionally, no meaningful differences in baseline symptom severity or sociodemographic
characteristics were observed between the two waves, suggesting that participants were
clinically comparable across time periods. Therefore, it is unlikely that temporal variation
related to the pandemic context differentially influenced the observed outcomes or the
comparison between online and in-person modalities.

Findings consistent with the present study have been reported in international re-
search on group-based and low-intensity CBT interventions. For example, a randomized
controlled trial conducted in Australia found that unguided, low-intensity CBT led to
significant reductions in anxiety and depression during the COVID-19 pandemic [25]. Simi-
larly, a randomized controlled trial by Green et al. [26] evaluating a group CBT protocol
for perinatal anxiety showed greater reductions in anxiety and related symptoms in the
intervention group compared to a waitlist control condition.

Overall, these findings suggest that psychoeducational and group-based CBT inter-
ventions, often conceptualized as low-intensity approaches, are associated with reductions
in psychological symptoms. In addition to symptom improvement, such interventions may
also support the development of coping skills, potentially helping to prevent symptom
escalation over time. Further supporting the use of group formats, a comprehensive review
by Rosendahl et al. [27], synthesizing three decades of research on psychotherapy across a
range of mental disorders, concluded that group interventions yield outcomes comparable
to those of individual therapy.
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In contrast, a study conducted in China examining CBT-based psychoeducation among
patients with COVID-19 reported reductions in anxiety, depression, and stress symptoms
in both intervention and control groups, with greater (but not statistically significant)
improvements in the intervention group [28]. Together, these findings underscore the need
for further research on psychoeducational interventions across different delivery formats
and populations, particularly given the mixed evidence regarding their comparative effects.

Regarding the delivery modality examined in the present study, the same psychoeduca-
tional protocol had previously been tested in a pilot sample of university students, yielding
similar reductions in symptom severity with large effect sizes following four 90-min online
sessions [29]. The current study extends these preliminary findings by including a larger
sample and directly comparing online and in-person delivery formats. Importantly, ex-
cept for a difference in depression at screening stage, which disappeared at pre-test, no
significant interaction was observed between time and group, indicating that reductions in
anxiety, depression, and stress symptoms occurred similarly across both modalities. These
findings suggest similar patterns of symptom change across delivery formats. However,
because the study was not designed as an equivalence or non-inferiority trial, these results
should not be interpreted as evidence that the two modalities are equivalent.

Despite these comparable clinical outcomes across modalities, differences in reten-
tion rates were observed and warrant consideration when interpreting the findings. The
online modality showed substantially higher attrition compared to the in-person format.
Although attrition analyses indicated that dropout was not associated with baseline levels
of depression, anxiety, stress, or sex distribution, suggesting no evidence of systematic
attrition bias, the higher dropout rate in the online group suggests greater engagement and
adherence challenges in this delivery format. The absence of significant baseline differences
between completers and non-completers provides some support for the robustness of the
observed findings among participants who completed the protocol. These findings high-
light that, although similar patterns of symptom reduction were observed across modalities,
implementation factors such as participant retention may differ according to the mode
of delivery and should be considered when interpreting the feasibility and scalability of
online interventions.

Consistent with these findings, prior Brazilian studies have also demonstrated the
potential of online CBT-based psychoeducational interventions. For example, an online
group intervention targeting anxiety and stress during the COVID-19 pandemic reported
reductions in anxiety symptoms and improvements in emotion regulation skills following
brief sessions [30]. Similarly, another study that adapted an in-person psychoeducational
protocol to an online format found reductions in depression, anxiety, and stress symptoms,
as measured by the DASS-21, along with positive qualitative feedback highlighting in-
creased accessibility and perceived social support [31]. Additionally, a systematic review
examining synchronous internet-based CBT interventions for social anxiety disorder con-
cluded that core components such as psychoeducation and exposure can be effectively
adapted to online formats [32]. Together, these findings reinforce the potential of digi-
tally delivered, group-based interventions to expand access to mental health care while
maintaining clinical benefits.

In the international context, the present findings are consistent with emerging evidence
on online and hybrid psychoeducational interventions. A study conducted in Greece
by Karagiozi et al. [33] compared online and in-person group-based psychoeducational
interventions among caregivers of individuals with dementia, assessing outcomes such
as anxiety, depression, and perceived burden. Over a four-month intervention period,
no significant differences were found between delivery modalities, while both formats
were associated with reductions in anxiety, depression, and caregiver burden. Similarly,
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a Canadian study [34] evaluated an eight-week online group-based psychoeducational
intervention for university students, integrating CBT principles and mindfulness practices.
The program combined synchronous and asynchronous components, including videos,
discussion forums, and videoconferencing. The results indicated significant reductions
in depression and anxiety symptoms, although no significant changes were observed in
stress levels.

Finally, evidence regarding treatment adherence further supports the comparability
of online and in-person modalities. A study conducted in Spain compared in-person and
videoconferencing psychotherapy in terms of clinical outcomes, adherence, and efficiency
across a sample of 174 participants. The findings indicated no significant differences in
adherence between modalities, with both formats being associated with similar clinical
improvements [35]. Consistent with these findings, a systematic review and meta-analysis
including 1418 participants across 20 studies concluded that online and in-person CBT
produce equivalent overall effects [6]. Together, these results reinforce the viability of
digitally delivered interventions as flexible and scalable alternatives to traditional formats.
The similar patterns of symptom reduction observed across modalities in the present study
are consistent with the possibility that psychoeducational interventions may be adapted
to different delivery formats according to accessibility and participant preferences. How-
ever, future randomized equivalence or non-inferiority studies are necessary to determine
whether equivalence between delivery formats can be established.

5. Conclusions and Clinical Implications
Overall, the present findings are consistent with a growing body of literature support-

ing the use of brief, structured, group-based CBT-based psychoeducational interventions
for reducing symptoms of anxiety, depression, and stress. As a structured and cost-effective
approach, this type of intervention can be delivered by trained professionals across a range
of settings, facilitating broader dissemination and scalability. Notably, the intervention
consisted of only four sessions, yet the observed effect sizes ranged from moderate to large,
suggesting potentially meaningful symptom reductions.

The results also indicate that the protocol was associated with moderate to large
reductions in symptom severity across both delivery formats. Notably, online delivery
offers additional advantages by reducing geographical barriers and expanding access to
care. No statistically significant differences in symptom change were observed between
delivery formats. The absence of significant differences in symptom change between
delivery formats may suggest that some therapeutic group processes were maintained
in the online format, such as group cohesion, social support, and a sense of belonging,
although these factors were not directly assessed in the present study.

Despite these contributions, some limitations should be acknowledged. Not all as-
sessment instruments were administered at every time point, limiting the comparability of
certain measures across the study phases. Additionally, no follow-up assessment was con-
ducted, preventing conclusions about the maintenance of treatment gains over time. The
absence of a control group also limits causal inference, as the quasi-experimental pre–post
design relied on within-subject comparisons. It should also be noted that participants were
nested within intervention groups and facilitators; however, this clustering structure was
not statistically modeled in the analyses. In this regard, the observed improvements may
reflect nonspecific therapeutic factors, expectancy effects, regression to the mean, or natural
symptom fluctuations. The substantial attrition observed throughout recruitment and
intervention may also represent a limitation as it can indicate self-selection bias, potentially
limiting generalizability.
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Furthermore, adherence to between-session (homework) practice was not systemat-
ically monitored at the individual level. Although each session included a group-based
review of assigned exercises, during which participants were invited to voluntarily share
their experiences and engagement with the tasks, no structured or quantitative measure of
homework adherence was implemented. This limits the ability to examine the extent to
which variability in between-session practice may have influenced intervention outcomes.

Despite limitations, a methodological strength should also be considered. The stability
observed between the screening and pre-intervention DASS-21 assessment provides evidence
against simple temporal effects and strengthens the study design, even in the absence of a
control group. This methodological strategy provides some support for the interpretation that
the observed symptom reductions were associated with the intervention period rather solely
reflecting spontaneous remission or natural recovery over time. Future studies should aim to
include comprehensive assessments across all time points, incorporate follow-up evaluations,
and employ controlled designs to strengthen the evidence base. Finally, further research
is needed to examine the generalizability of this protocol across diverse populations and
institutional contexts, including private universities and other community settings.

With caution regarding generalizations, these findings may have important impli-
cations for public health and educational settings. The implementation of group-based
psychoeducational protocols may serve as an accessible entry point to mental health care,
particularly in university contexts and training clinics, where demand for individual ther-
apy often exceeds capacity. Such interventions may help reduce waiting lists and provide
timely support for individuals experiencing psychological distress. The protocol may
also be adapted and implemented in other contexts, including public health systems and
workplace settings, further supporting its scalability and real-world applicability.
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