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Abstract
Background  Anxiety and depression are increasingly prevalent public health concerns among adolescents. Group 
Behavioral Activation Therapy (GBAT), a structured school-based intervention, has shown promise as a potential 
approach for alleviating these conditions.

Methods  This quasi-experimental trial evaluated the efficacy of school-implemented GBAT in reducing anxiety 
and depressive symptoms among Chinese adolescents. Participants (N = 139; aged 12–17 years; 44.6% male) were 
assigned to either a GBAT group (n = 72) or a waitlist control group (n = 67). The GBAT protocol consisted of eight 
weekly 90-minute sessions. Outcomes were assessed at baseline, post-intervention, and 3-month follow-up using 
the Screen for Child Anxiety Related Emotional Disorders (SCARED) and the Depression Self-Rating Scale for Children 
(DSRSC).

Results  A total of 93.06% of students completed all eight GBAT sessions. Post-intervention SCARED scores decreased 
significantly, t (135) = 2.44, MD = 4.20, 95% CI [0.79, 7.60], p = 0.016, Cohen’s d = 0.42. Linear mixed-model analysis 
revealed a significant group effect (F (1,397) = 10.60, p = 0.001), indicating lower anxiety scores in the GBAT group 
compared with the waitlist control. A significant time effect was also observed, F (1,397) = 7.64, p < 0.001. At 3-month 
follow-up, GBAT maintained significant improvement in anxiety (SCARED: MD = 8.69, 95% CI [3.58, 13.80], p < 0.001 
Cohen’s d = 0.82) and depressive symptoms (DSRSC: MD = 2.28, 95% CI [0.10, 4.46], p = 0.037, Cohen’s d = 0.43), indicating 
moderate to large effect sizes.

Conclusions  These preliminary findings suggest that GBAT may be a promising primary prevention strategy for 
adolescent mental health. This study provides a foundation for future research exploring its potential integration into 
school-based mental health frameworks.
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Introduction
Anxiety and depression are common mental health dis-
orders among adolescents, with prevalence rates rising 
markedly in recent years [1]. According to the World 
Health Organization [2], the global prevalence of anxi-
ety disorders among adolescents is 4.1% for those aged 
10–14 years and 5.3% for those aged 15–19 years, while 
the prevalence of depression is 1.3% and 3.4%, respec-
tively. This concerning trend is mirrored, and potentially 
exacerbated, in low- and middle-income countries [3, 4].

Depression and anxiety substantially impair social, 
academic, physical, and family functioning [5, 6]. Dur-
ing adolescence, these conditions significantly increase 
the risk of subsequent mental health disorders, educa-
tional or employment difficulties, substance abuse, and 
suicidal behavior [7]. Importantly, even subthreshold 
anxiety and depression are linked to adverse outcomes, 
including increased disease burden, functional impair-
ment, and elevated suicide risk [8–10]. Furthermore, 
delaying intervention for anxiety and depressive symp-
toms can accelerate disease progression and the develop-
ment of comorbidities, considerably increasing the risk of 
poor prognosis [6, 11]. The substantial comorbidity and 
symptom overlap between anxiety and depression under-
score the neurobiological and clinical rationale for trans-
diagnostic interventions that more efficiently target their 
shared mechanisms [12, 13].

Given their rising prevalence and significant impact, 
preventing and mitigating anxiety and depression among 
adolescents is an urgent public health priority. However, 
a large proportion of adolescents do not receive needed 
care due to multifaceted barriers, including stigma, poor 
symptom recognition [14], shortages in the mental health 
workforce [15], limited access to help-seeking informa-
tion [16], and structural obstacles such as scheduling 
conflicts and financial constraints [17]. These systemic 
treatment-access barriers are also especially severe in 
low- and middle-income countries such as China [18, 
19], highlighting the urgent need for scalable preven-
tive interventions. Schools offer an efficient platform for 
early prevention and intervention, leveraging advantages 
such as eliminating transportation challenges, enabling 
access to large numbers of students, and improving time/
cost-effectiveness [20–23]. Empirical evidence supports 
the feasibility and effectiveness of such school-based 
prevention programs [24]. Furthermore, group therapy 
yields outcomes comparable to individual therapy while 
allowing greater efficiency and broader reach, enhanc-
ing its feasibility and potential for effective implemen-
tation within school settings [25, 26]. This approach is 
particularly well-suited to schools in China, which face 
limited professional resources yet serve large student 
populations.

Behavioral Activation (BA) demonstrates significant 
implementation strengths due to its operational simplic-
ity, explicit focus on behavioral change, and transdiag-
nostic applicability, particularly in targeting avoidance 
mechanisms [27]. Crucially, BA can be effectively deliv-
ered by non-specialists and demonstrates greater 
cost-effectiveness and cross-cultural adaptability than 
traditional cognitive behavioral therapy [28–31]. These 
features enhance its viability for low-resource settings. 
However, empirical evidence supporting its efficacy in 
adolescent populations, especially when delivered by 
non-specialists, remains limited.

GBAT, developed by Chu et al. [32], is a transdiagnostic 
cognitive-behavioral intervention featuring a structured, 
manualized group protocol for concurrently treating 
comorbid anxiety and depression. Designed with adapt-
ability and accessibility as priorities, GBAT demonstrates 
strong implementation feasibility in educational settings 
[33]. Although originally validated in the United States 
[34], GBAT’s core components and delivery model align 
with resource-efficiency requirements in low- and mid-
dle-income countries. However, its clinical efficacy and 
implementation feasibility in these contexts remain to be 
empirically established. Therefore, this pilot study aims 
to evaluate the preliminary efficacy of GBAT, delivered by 
school mental health personnel, in reducing anxiety and 
depressive symptoms among Chinese adolescents.

Methods
Design
GBAT was implemented as an extracurricular mental 
health program across three pilot schools. Eligible middle 
school (grades 6–8) and senior secondary school stu-
dents (grades 10–11) voluntarily enrolled after receiving 
study information. All participants completed standard-
ized screening using the Screen for Child Anxiety Related 
Emotional Disorders (SCARED) [35, 36] and the Depres-
sion Self-Rating Scale for Children (DSRSC) [37, 38].

To accommodate substantial neurodevelopmental and 
institutional differences between educational stages, 
GBAT sessions were stratified by academic level (middle 
school vs. senior secondary). The intervention protocol 
strictly adhered to the standardized GBAT manual [33] 
and comprised eight 90-minute sessions with identi-
cal therapeutic content across cohorts. Core therapeutic 
components and session-specific implementation details 
are presented in Table  1. Symptom trajectories were 
evaluated at baseline, post-intervention, and the three 
months post-intervention using identical standardized 
instruments.

Students assigned to the control group were admin-
istratively deferred to a second-semester intervention 
cohort, establishing a natural waitlist control group dur-
ing the active intervention phase. During this period, 
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control participants engaged in standard school-based 
extracurricular activities (e.g., writing clubs, drama clubs) 
that were systematically screened to exclude therapeutic 
components or mental health-related content.

Procedures
This quasi-experimental trial received ethical approval 
from the Institutional Review Board of the Shanghai 
Mental Health Center affiliated with Shanghai Jiao Tong 
University School of Medicine (Approval No. 2011-25). 
The ethical approval remained valid from 2011 to 2015 
and renewed annually. All participants provided written 
informed consent in accordance with the Declaration of 
Helsinki. Baseline assessments were conducted in partici-
pating schools, where 1,617 students in grades 6–8 and 
10–11 completed the SCARED and DSRSC. Within one 
week after assessment, 560 students who met provisional 
eligibility thresholds (SCARED ≥ 23 or DSRSC ≥ 15) were 
identified. School mental health personnel, in collabora-
tion with homeroom teachers, applied predefined exclu-
sion criteria: (1) active self-injurious behaviors, (2) need 
for immediate clinical intervention or frequent school 
absences (more than two days per week on average), or 
(3) apparent intellectual disability.

Eligible students and their parents/guardians received 
formal invitations detailing the GBAT program, explicitly 
stating that participation involved efficacy evaluations 
via standardized assessments. Final enrollment required 
(1) confirmed symptom thresholds (SCARED ≥ 23 or 
DSRSC ≥ 15); (2) written parental consent; and (3) stu-
dent assent. Due to resource constraints, a clustered 
waitlist-controlled design was implemented. Eligible 
participants were first stratified by grade and then ran-
domly assigned to receive GBAT either in Semester 1 or 
Semester 2 (waitlist control group). Randomization was 
performed using a simple procedure by an independent 

researcher not involved in participant recruitment, 
assessment, or intervention delivery.

All participants completed standardized psychomet-
ric assessments at three predetermined time points: (1) 
baseline (two weeks prior to intervention commence-
ment); (2) post-intervention (within one week of program 
completion); and (3) three-month follow-up (within one 
week of the follow-up period). Assessments were imple-
mented collaboratively by uniformly trained personnel, 
including master’s-level clinical psychology trainees and 
school mental health personnel, adhering strictly to iden-
tical protocols across all measurement occasions.

All GBAT facilitators held bachelor’s or master’s 
degrees in psychology, education, or related disciplines, 
and were certified as Level 2 Psychological Counselors, 
the minimum qualification for psychotherapy practice 
in China. Prior to delivering the intervention, facilita-
tors completed an initial 32-hour workshop conducted 
by the GBAT development team. Subsequently, the train-
ing manual was culturally and linguistically adapted to 
the local context through a collaborative process involv-
ing the research team and all facilitators. A final 16-hour 
structured training session was conducted to review the 
adapted manual in detail, including demonstrations and 
supervised skill practice. Throughout the intervention 
period, all facilitators received weekly clinical supervision 
from licensed psychotherapists experienced with the pro-
tocol. To minimize the influence of pre-existing relational 
dynamics, power hierarchies, role expectations, and asso-
ciated stereotypes, this study employed a cross-school 
delivery model. Under this design, school mental health 
personnel from one school delivered the intervention to 
student groups in schools other than their own. Further-
more, the traditional classroom seating was replaced with 
a round-table arrangement to foster an egalitarian and 
open group atmosphere.

Outcomes
The primary outcome was the change in the total 
SCARED score after the 8-week intervention. Secondary 
outcomes included (1) response rates, defined as a ≥ 50% 
reduction in the total SCARED score from baseline, and 
(2) remission rates, defined as a total SCARED score ≤ 12 
[39], along with changes in the DSRSC total score.

Statistical analyses
Baseline demographic and clinical characteristics were 
compared using independent samples t-tests for continu-
ous variables and χ² tests for categorical variables.

The primary outcome was analyzed using an indepen-
dent samples t-test comparing pre- and post-intervention 
SCARED scores in the GBAT group. Secondary out-
comes were compared between the GBAT and control 
groups using χ² tests.

Table 1  The content of GBAT
Sessions Main content
Group session 1 Introduction; psychoeducation about anxiety, 

depression and other emotional problems
Group session 2 See where I’m stuck: self-assessment in function-

al domains; behavior and mood monitoring
Individual session 1 Enhancing motivation
Group session 3 Keep active and keep approaching: linking events 

with mood and anxiety; describe the “distress 
loop” and how avoidance perpetuates distress

Group session 4 Identify meaningful goals: goal setting
Look for ways to reach my goals: individualized 
functional analysis

Individual session 2 Identify meaningful goals: goal setting (for stu-
dents who have difficulty setting goals)

Group sessions 5–7 Lasting change: problem-solving; targeted 
behavioral activation and exposures

Group session 8 See what’s worked: reviewing progress and re-
evaluate functioning across domains
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Other outcomes were analyzed using linear mixed-
effects models, adhering to intention-to-treat principles 
with all participants included. To enhance the robustness 
of these findings, we also conducted a supplementary 
per-protocol analysis for these continuous outcomes. 
The linear mixed-effects models were selected for their 
superiority over traditional repeated-measures ANOVA 
in handling missing data under the plausible Missing 
at Random assumption, thereby providing valid esti-
mates without requiring data imputation related to 
attrition. The models specified fixed effects for group, 
time, and their interaction, with a random intercept for 
participants.

To address missing data comprehensively, a dual 
strategy was employed: (1) Item-level missingness on 
the SCARED and DSRSC scales was treated as Miss-
ing at Random and handled using Multiple Imputation 
by Chained Equations with 20 imputed datasets. The 
imputation model included only the items of the scales 
themselves and did not incorporate any covariates. The 
imputation was performed using the R package ‘mice’ 
with the default method (predictive mean matching), 
which is based on maximum likelihood principles, (2) 
attrition-related missingness was incorporated directly 
into the LMM framework. All other analyses were con-
ducted using SPSS v.29 (IBM Corp.), with α = 0.05.

Results
Sample description
The participant flow is presented in Fig.  1. A total of 
139 adolescents with clinically significant anxiety and/
or depressive symptoms (Mage = 14.38 years, SD = 1.50; 
55.4% female) were randomized to either the GBAT 
group (n = 72) or the control group (n = 67). Baseline 
demographic and clinical characteristics are presented 
in Table  2. No significant between-group differences in 
depression severity, anxiety symptoms, gender distri-
bution, parental marital status, or parental educational 
attainment were observed.

Five participants (6.90%) discontinued the intervention 
before Session 5, and 67 participants (93.06%) completed 
all eight sessions. Independent samples t-tests indicated 
no significant baseline differences between participants 
who completed the intervention versus those who dis-
continued early in SCARED (t (137) = 0.93, p = 0.35) or 
DSRSC (t (137) = − 1.21, p = 0.23). Post-intervention data 
were unavailable for two additional participants due to 
school absence during assessment. At the 3-month fol-
low-up, two additional participants were lost to follow-
up due to school transfers, resulting in complete data for 
63 participants (87.5%) across all timepoints.

Primary and anxiety symptom outcomes
An independent samples t-test revealed a significant 
reduction in SCARED scores following the GBAT inter-
vention, t(135) = 2.44, MD = 4.20, 95% CI [0.79, 7.60], 
p = 0.016, Cohen’s d = 0.42.

Linear mixed-effects modeling identified statistically 
significant main effects for both time and group alloca-
tion on SCARED scores (Table  3). Post hoc analyses 
indicated that symptoms improved significantly at the 
3-month follow-up (follow-up vs. baseline: MD = 8.69, 
95% CI [3.58, 13.80], p < 0.001, Cohen’s d = 0.82; Fig.  2). 
Critically, participants in the GBAT group exhibited sig-
nificantly lower anxiety symptoms than waitlist controls 
at follow-up (between-group MD = 7.33, 95% CI [3.06, 
11.60], p < 0.001).

Responder analysis (defined as ≥ 50% symptom reduc-
tion) demonstrated superior outcomes for GBAT relative 
to waitlist controls at 3 months, with significantly higher 
response and remission rates (Table 4).

Depressive symptom outcomes
Linear mixed-effects modeling similarly identified statis-
tically significant main effects of both time and group on 
DSRSC scores (Table 3). Longitudinal analysis indicated a 
statistically significant reduction in depressive symptoms 
within the GBAT group at the 3-month follow-up rela-
tive to baseline (MD = 2.28, 95% CI [0.10, 4.46], p = 0.037, 
Cohen’s d = 0.43; Fig.  3). However, between-group com-
parisons failed to achieve statistical significance at either 
the post-intervention (MD = 1.34, p = 0.156) or 3-month 
follow-up assessments (MD = 1.48, p = 0.111).

Per-protocol analysis revealed significant main effects 
of time (F (2) = 15.35, p < 0.001, η² = 0.11), group (F 
(1) = 5.58, p = 0.02, η² = 0.04), and group×time interaction 
(F (2) = 3.67, p = 0.027, η² = 0.029) on SCARED scores 
(Table  5). Post hoc comparisons identified progressive 
symptom reductions within the GBAT cohort: from 
baseline to post-intervention (MD = 4.03, 95% CI [1.22, 
6.84], p = 0.005, Cohen’s d = 0.42), with further significant 
reductions observed at 3-month follow-up compared to 
both baseline (MD = 8.55, 95% CI [5.28, 11.83], p < 0.001, 
Cohen’s d = 0.83) and post-intervention (MD = 4.53, 95% 
CI [1.76, 7.29], p = 0.02, Cohen’s d = 0.41). Between-group 
analyses revealed significantly lower symptomatology 
in GBAT participants compared to controls exclusively 
at 3-month follow-up (MD = 7.69, 95% CI [2.92, 12.46], 
p = 0.002, Cohen’s d = 0.57). For DSRSC, a significant 
main effect of time (F (2) = 7.88, p < 0.001, η² = 0.06) 
was observed, corresponding to modest improvement 
at 3-month follow-up compared to baseline (MD = 1.80, 
95% CI [0.76, 2.84], p < 0.001, Cohen’s d = 0.31), with no 
significant group or interaction effects (all p > 0.05). The 
analyses of both the intention-to-treat and per-protocol 
datasets demonstrated consistent trends.
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Discussion
This quasi-experimental trial demonstrates that GBAT, 
when delivered by school mental health personnel, pro-
duced statistically significant and clinically meaning-
ful reductions in anxiety and depressive symptoms 
among Chinese adolescents. Longitudinal assessment 
revealed that the 8-week intervention yielded pro-
gressive improvements in both anxiety and depressive 
symptoms, with therapeutic benefits maintained at the 
3-month follow-up. Notably, anxiety symptom reduc-
tion demonstrated a large effect size (Cohen’s d = 0.82), 
while improvements in depressive symptoms exhibited 
a medium effect (Cohen’s d = 0.43). This study achieved 
a completion rate of 93.06% in the GBAT group, slightly 
superior to that reported in other school-based group 

cognitive behavioral therapy programs [40]. Collectively, 
these findings support the feasibility and effectiveness of 
GBAT delivered by trained school mental health person-
nel in educational settings, representing the first empiri-
cal validation of this implementation model in China’s 
adolescent mental health context.

Within the context of escalating mental health chal-
lenges among Chinese adolescents, compounded by 
severe service shortages [4, 41], these findings strengthen 
the empirical foundation supporting the broader imple-
mentation of school-based preventive interventions. 
Compared with traditional psychiatrist- or psychologist-
delivered individual therapy, the GBAT paradigm offers 
potential cost-effectiveness and substantially improved 
accessibility. School mental health personnel embedded 

Fig. 1  Study flowchart. BL baseline, FU-3M 3-month follow-up, Post-Int post-intervention
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within educational systems offer distinct implementation 
advantages, including enhanced capacity for early detec-
tion of subclinical symptoms, increased student engage-
ment due to reduced stigma compared with specialized 

mental health services [22, 40], and operational align-
ment with China’s educational infrastructure. This model 
enables the systematic integration of mental health sup-
port into academic routines, thereby directly addressing 
international priorities for early identification and early 
intervention [42, 43].

This study contributes to the growing empirical evi-
dence supporting the efficacy of BA in mitigating adoles-
cent anxiety and depression through targeting avoidance 
behavior patterns, consistent with established literature 
[44, 45]. The observed reduction in depressive symp-
toms was less pronounced than that reported by Ander-
sson et al. [46], possibly due to differences in parental 
involvement across study designs. A robust body of 
clinical evidence demonstrates that parent-involved 
strategies significantly enhance treatment outcomes 
for children and adolescents [47–49]. Mechanistically, 
parental involvement may facilitate improvement by 

Table 2  Participant demographic and anxiety and depression 
characteristics baseline

GBAT (n = 72) WL (n = 67) t/χ2 P
Age 14.45 ± 1.53 14.37 ± 1.50 0.31 0.76
SCARED 29.19 ± 10.51 29.58 ± 13.14 –0.20 0.85
DSRSC 13.48 ± 5.35 13.16 ± 4.81 0.37 0.71
SCARED ≥ 23 58 52 0.17 0.74
SCARED < 12 1 5 3.10 0.11
DSRSC ≥ 15 34 34 0.18 0.68
Gender 0.41 0.61
 Male 34 (47.22%) 28 (41.79%)
 Female 38 (52.78%) 39 (58.21%)
Grade 0.35 0.99
 Grade 6 13 13
 Grade 7 13 14
 Grade 8 15 14
 Grade 10 15 12
 Grade 11 16 14
Parental Marital Status 0.46 0.80
 Married 63 56
 Divorced 8 10
 One parent deceased 1 1
Maternal Educational Attainment 1.23 0.87
 Middle school or below 4 2
 High school or equivalent 17 19
 Associate degree 16 12
 Bachelor’s degree 26 25
 Master’s degree or higher 9 9
Paternal Educational Attainment 3.15 0.53
 Middle school or below 3 3
 High school or equivalent 18 13
 Associate degree 12 18
 Bachelor’s degree 29 25
 Master’s degree or higher 10 8
DSRSC Depression Self-Rating Scale for Children, GBAT Group Behavioral 
Activation Therapy, SCARED Screen for Child Anxiety Related Emotional 
Disorders, WL waitlist control

Table 3  Linear mixed-effects models for SCARED and DSRSC scores
Measure Timepoint Group Outcome

GBAT (n = 72)
Mean ± SD

WL (n = 67)
Mean ± SD

Time Effect
F(df)
p

Group Effect
F(df)
p

Time*Group effect F(df)
p

SCARED BL 29.19 ± 10.51 29.58 ± 13.14 F(1,397) = 7.64
p < 0.001

F(1,397) = 10. 60
p = 0.001

F(2,397) = 1.84
p = 0.161Post-Int 24.38 ± 10.26 27.54 ± 14.34

FU-3 M 19.89 ± 12.01 27.22 ± 14.53
DSRSC BL 13.48 ± 5.35 13.16 ± 4.81 F(1,397) = 3.77

p = 0.024
F(1,397) = 4.235
p = 0.040

F(2,397) = 0.36
p = 0.697Post-Int 11.88 ± 4.9 13.21 ± 5.09

FU-3 M 10.79 ± 5.67 12.27 ± 5.29
BL baseline, DSRSC Depression Self-Rating Scale for Children, FU-3M 3-month follow-up, GBAT group-based behavioral activation therapy, Post-Int post-intervention, 
SCARED Screen for Child Anxiety Related Emotional Disorders, SD standard deviation, WL waitlist control

Fig. 2  Changes in anxiety symptom scores measured by SCARED across 
study timepoints by group. Anxiety symptom scores were measured using 
the SCARED in the GBAT (n = 72) and WL (n = 67) groups at baseline, post-
intervention, and 3-month follow-up. Data are presented as mean ± 90% 
confidence intervals (error bars). ***p < 0.001 for the comparison between 
baseline and 3-month follow-up within the GBAT group. BL baseline, 
FU-3 M 3-month follow-up, GBAT group-based behavioral activation ther-
apy, Post-Int post-intervention, SCARED Screen for Child Anxiety Related 
Emotional Disorders, WL waitlist control
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modifying maladaptive family environments (e.g., reduc-
ing family conflict and over-accommodation) and by 
optimizing parenting behaviors (e.g., increasing warmth 
and acceptance while decreasing criticism and blame) 
[49]. These changes enable parents to better support their 
child’s skill practice in daily life, promoting generaliza-
tion and consolidation of these skills across contexts [50]. 
However, for parental involvement to be effective, it must 
extend beyond basic psychoeducation and precisely tar-
get the core maintaining factors of specific psychologi-
cal issues [50]. Its implementation is often challenged by 
practical barriers such as time constraints, stigma, and 
parental attribution of responsibility [16]. Conversely, 

our intervention yielded a large effect size for anxiety 
symptoms (Cohen’s d = 0.82). This may be attributable to 
the substantial therapeutic effect of the intervention on 
anxiety symptoms, which achieved clinically significant 
improvement even without parental involvement.

Although prior research on the efficacy of BA for ado-
lescent anxiety remains limited, our findings demonstrate 
significantly greater anxiety reduction relative to depres-
sive symptoms, corroborating Chu et al.’s observations 
[34]. This differential treatment response may stem from 
the intervention’s underlying mechanistic architecture. 
The core components—systematic targeting of avoid-
ance patterns followed by problem-solving and exposure 
techniques—directly engage the fundamental pathology 
of anxiety. Exposure therapy facilitates graded confronta-
tion with anxiety-provoking stimuli, effectively reducing 
threat hypervigilance while enhancing self-efficacy and 
fear regulation capacities [51, 52]. These mechanisms 

Table 4  Between-group differences in response and remission 
rates
Timepoint Outcome Group χ2 p

GBAT 
n (%)

WL n 
(%)

Post-intervention Response 0.83 0.449
SCARED reduce 
rate ≥ 50%

11 
(16.92)

7 
(11.29)

SCARED reduce 
rate < 50%

54 
(83.08)

55 
(88.71)

Remission 0.46 0.605
SCARED total 
score ≤ 12

10 
(15.38)

7 
(11.29)

SCARED total 
score > 12

55 
(84.62)

55 
(88.71)

3-month follow-up Response 8.39 0.004
SCARED reduce 
rate ≥ 50%

23 
(35.38)

9 
(13.64)

SCARED reduce 
rate < 50%

42 
(64.62)

57 
(86.36)

Remission 5.60 0.021
SCARED total 
score ≤ 12

25 
(38.46)

13 
(19.70)

SCARED total 
score > 12

40 
(61.54)

53 
(80.30)

“Response” is defined as a ≥ 50% reduction in SCARED total score from baseline; 
“Remission” is defined as a SCARED total score ≤ 12. All comparisons were 
conducted using χ2 tests with α = 0.05. GBAT Group Behavioral Activation 
Therapy, SCARED Screen for Child Anxiety Related Emotional Disorders, WL 
Waitlist control

Table 5  Repeated-measures ANOVA results for anxiety (SCARED) and depression (DSRSC) scores
Measure Timepoint Group Outcome

GBAT (n = 63) WL (n = 61) Time effect
F(df), p, η²

Group effect
F(df), p, η²

Time*Group effect
F(df), p, η²

SCARED BL 28.29 ± 8.62 30.59 ± 13.34 F(2) = 15.346
p < 0.001
η² = 0.11

F(1) = 5.578
p = 0.02
η² = 0.044

F(2) = 3.674
p = 0.027
η² = 0.029

Post-Int 24.27 ± 10.41 27.47 ± 14.45
FU-3 M 19.74 ± 11.81 27.43 ± 14.89

DSRSC BL 12.57 ± 5.50 13.75 ± 4.59 F(2) = 7.878
p < 0.001
η² = 0.061

F(1) = 2.684
p = 0.104
η² = 0.022

F(2) = 0.14
p = 0.869
η² = 0.001

Post-Int 11.84 ± 5.24 13.20 ± 5.34
FU-3 M 10.77 ± 5.99 12.38 ± 5.43

BL baseline, DSRSC Depression Self-Rating Scale for Children, FU-3M 3-month follow-up, GBAT group-based behavioral activation therapy, Post-Int post-intervention, 
SCARED Screen for Child Anxiety Related Emotional Disorders, WL Waitlist control, η2 partial eta squared

Fig. 3  Changes in depressive symptom scores measured by DSRSC across 
study timepoints by group. Depressive symptom scores were measured 
using DSRSC in the GBAT (n = 72) and WL (n = 67) groups at baseline, post-
intervention, and 3-month follow-up. Data are presented as mean ± 90% 
confidence intervals (error bars). * p < 0.005 for the comparison between 
baseline and 3-month follow-up within the GBAT group. BL baseline, 
DSRSC Depression Self-Rating Scale for Children, FU-3 M 3-month follow-
up, GBAT group-based behavioral activation therapy, Post-Int post-inter-
vention, WL waitlist control
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address central pathways in anxiety pathogenesis and 
likely account for the superior improvements observed. 
In contrast, the core psychopathological features of 
depression—including anhedonia, motivational deficits, 
and maladaptive cognitive schemas—are less directly 
targeted by exposure-based techniques [53], although 
exposure can still contribute to improvements in depres-
sive symptoms [54]. Furthermore, while problem-solving 
training enhances stress coping capacity, particularly in 
reducing anxiety-related helplessness, it is less effective 
for depression’s more entrenched emotional-cognitive 
patterns [55]. Thus, the greater reduction in anxiety 
symptoms likely reflects the intervention’s direct engage-
ment of disorder-specific mechanisms. Methodological 
factors may also account for the greater anxiety improve-
ments observed in this study compared with Chu et al. 
[34], despite the use of a comparable BA protocol. In 
particular, baseline differences in symptom severity may 
have contributed, as higher initial symptom levels are 
often associated with an attenuated treatment response 
[55].

Therapeutic effects were significantly greater at the 
3-month follow-up compared to the immediate post-
intervention assessment. This delayed improvement may 
reflect the theoretically informed sequencing of inter-
vention components: initial modules emphasizing life 
goal assessment, symptom psychoeducation, and behav-
ioral functional analysis demonstrated limited efficacy in 
symptom reduction, whereas later modules incorporating 
problem-solving therapy and exposure therapy yielded 
substantially greater clinical improvements [56, 57]. 
Exposure therapy requires repeated practice with pro-
gressively challenging tasks to achieve enduring effects 
[58]. Moreover, problem-solving therapy may enhance 
participants’ experience and confidence in problem-solv-
ing through changes in solution approaches or problem 
orientation, thereby increasing hopefulness about man-
aging future challenges and reducing avoidance behav-
iors [59]. These changes occur gradually and therefore 
require time to consolidate. To maximize the effective-
ness of these interventions, therapists must allocate suf-
ficient treatment time and sessions for participants to 
systematically practice exposure and problem-solving 
techniques while providing timely feedback to positively 
reinforce their adaptive coping strategies.

The design and implementation of this study were 
carefully adapted to the sociocultural context of China. 
The intervention was delivered within the framework 
of the Chinese educational system by school mental 
health personnel who hold formal teaching positions. In 
China, such personnel typically assume multiple roles—
including academic instruction, student counseling, and 
psychological intervention—and some also undertake 
administrative duties [60]. This institutional arrangement 

differs from the multi-tiered systems of support com-
monly implemented in school-based interventions in 
Western developed countries [61]. Given that the mul-
tifaceted role of school mental health personnel might 
discourage students’ self-disclosure, a cross-school inter-
vention approach was adopted to mitigate this potential 
influence on intervention effectiveness. Furthermore, 
the program was integrated into the regular school cur-
riculum as an extracurricular club activity. To reduce stu-
dents’ potential reservations associated with traditional 
classroom dynamics, such as lecture-style instruction 
and evaluative atmospheres, the standard “podium-seat-
ing” arrangement was replaced with a round-table group 
format. This setup aimed to foster a more egalitarian 
and open interactive environment. In addition to these 
structural adaptations, group facilitators received com-
prehensive training and ongoing supervision. Training 
emphasized the ability to promptly recognize partici-
pants’ engagement levels and intervene accordingly—for 
instance, by normalizing negative emotions or proac-
tively introducing common distressing scenarios expe-
rienced by students. These strategies were intended to 
create a safe and supportive environment for self-expres-
sion. Despite the curriculum-embedded approach aimed 
at improving acceptability, the final participation rate was 
only 24.82%, likely influenced by mental health stigma 
and the predominant academic-oriented mindset.

Limitations
This study has several limitations, which we have cat-
egorized into methodological and contextual/logistical 
domains to inform future research. Methodologically, 
although the intervention was delivered in accordance 
with the treatment manual, the absence of objective mon-
itoring (e.g., audio/video recordings) limits our ability to 
assess adherence and potential variability in implemen-
tation. In addition, the intervention and control groups 
were situated within the same schools, which raises the 
possibility of contamination and may have attenuated 
the observed effects. Reliance solely on student self-
reports for primary outcomes also raises the possibility of 
response biases. Contextually and logistically, the sample 
was drawn from a single administrative district in Shang-
hai, limiting the geographical and socioeconomic gener-
alizability of the findings.

Conclusion and suggestion
These findings provide preliminary but encouraging evi-
dence for the effectiveness and feasibility of GBAT deliv-
ered by school mental health personnel in alleviating 
anxiety and depressive symptoms among Chinese ado-
lescents. By demonstrating successful implementation 
within a real-world educational setting, this study lays a 
crucial groundwork for the broader application of GBAT 
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as a scalable early-intervention model in schools. To 
advance these promising findings, future research should 
prioritize large-scale trials that recruit more diverse and 
geographically representative samples. When coupled 
with multi-informant assessment protocols, such studies 
will be well positioned to confirm effectiveness, elucidate 
the underlying mechanisms of change, and validate the 
long-term sustained impact of this parsimonious inter-
vention model.

Acknowledgements
The authors express profound gratitude to the participating school mental 
health personnel: Jumei He, Jie Huang, Xiaoyan Jin, and Silan Zhu for their 
indispensable implementation support. Particular recognition is extended to 
Brian C. Chu, Ph.D. (Professor, Youth Anxiety and Depression Clinic; Graduate 
School of Applied and Professional Psychology, Rutgers University) for his 
expert clinical supervision and protocol adaptation guidance throughout this 
trial.

Author contributions
Fang Zhang wrote the main manuscript text and analyzed the data, Wenjing 
Liu was responsible for collecting and analyzing data. Hongmei Yang and 
Yang Sun were responsible for the implementation and management of the 
project. Xiaoxia Lei, Yue Ding, Xiaochen Zhang Zhishan Hua and Shuaishuai 
Hu Reviewed revised the manuscript and provided some constructive 
suggestions . Zhen Wang gave some suggestions about implementation of 
the study. Wenhong was responsible for the design, planning, management of 
the entire project and review/modification of the manuscript.

Funding
This work was supported by the STI 2030—Major Projects (Grant Nos. 
2022ZD0209100, 2022ZD0209105, 2022ZD0209101, and 2022ZD0209104), 
and the Shanghai Municipal Education Commission (Grant Nos. HJTY2012-A06 
and 2021-01-07-00-02-E00086), the Shanghai Municipal Health Bureau (Grant 
No. 2013SY042), the National Natural Science Foundation of China (Grant Nos. 
82571756 and 32100885), and the Fei Xiang Program of Shanghai Mental 
Health Centre (Grant Nos. 2024-FX-02 and 2024-FX-04).

Data availability
No datasets were generated or analysed during the current study.

Declarations

Ethics approval and consent to participate
This study was approved by the Institutional Review Board of the Shanghai 
Mental Health Center, affiliated with the Shanghai Jiao Tong University School 
of Medicine (Approval No. 2011-25). The study was conducted in accordance 
with the principles of the Declaration of Helsinki. All participants and their 
guardians provided written informed consent prior to data collection, and 
their rights to privacy and confidentiality were strictly upheld throughout the 
study.

Competing interests
The authors declare no competing interests.

Author details
1Department of Child and Adolescent Psychiatry, Shanghai Mental Health 
Centre, Shanghai Jiao Tong University School of Medicine, 600# South 
Wan Ping Rd., Xu Hui District, Shanghai 200030, China
2School of Psychology, Shanghai Jiao Tong University, Shanghai  
200030, China
3Shanghai Jing’An Institute of Education, Shanghai 200070, China
4Shanghai Key Laboratory of Emotions and Affective Disorders, Shanghai 
Jiao Tong University School of Medicine, Shanghai 200025, China

Received: 22 August 2025 / Accepted: 9 December 2025

References
1.	 Racine N, McArthur BA, Cooke JE, Eirich R, Zhu J, Madigan S. Global preva-

lence of depressive and anxiety symptoms in children and adolescents 
during COVID-19: A Meta-analysis. JAMA Pediatr. 2021;175(11):1142–50. ​h​t​t​p​​s​:​
/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​0​1​​/​j​​a​m​a​​p​e​d​​i​a​t​r​​i​c​​s​.​2​0​2​1​.​2​4​8​2.

2.	 World Health Organization. Mental health of adolescents. World Health 
Organization.2025.​h​t​t​p​​s​:​/​​/​w​w​w​​.​w​​h​o​.​​i​n​t​​/​n​e​w​​s​-​​r​o​o​​m​/​f​​a​c​t​-​​s​h​​e​e​t​​s​/​d​​e​t​a​i​​l​/​​a​d​o​​l​e​
s​​c​e​n​t​​-​m​​e​n​t​​a​l​-​​h​e​a​l​​t​h​​.​2​0​2​5​.​A​c​c​e​s​s​e​d 11 Nov 2025.

3.	 de Castro F, Cappa C, Madans J. Anxiety and depression signs among adoles-
cents in 26 Low- and Middle-Income countries: prevalence and association 
with functional difficulties. J Adolesc Health. 2023;72(1):S79–87. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​
g​/​​1​0​.​​1​0​1​6​​/​j​​.​j​a​​d​o​h​​e​a​l​t​​h​.​​2​0​2​2​.​0​3​.​0​2​2.

4.	 Li FH, Cui YH, Li Y, Guo LT, Ke XY, Liu J, et al. Prevalence of mental disorders 
in school children and adolescents in china: diagnostic data from detailed 
clinical assessments of 17,524 individuals. J Child Psychol Psychiatry. 
2022;63(1):34–46. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​1​1​1​​/​j​​c​p​p​.​1​3​4​4​5.

5.	 Allen KB, Benningfield M, Blackford JU. Childhood Anxiety—If we know so 
Much, why are we doing so little? JAMA Psychiatry. 2020;77(9):887–8. ​h​t​t​p​​s​:​/​​/​
d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​0​1​​/​j​​a​m​a​​p​s​y​​c​h​i​a​​t​r​​y​.​2​0​2​0​.​0​5​8​5.

6.	 Gleason MM, Thompson LA. Depression and anxiety disorder in children and 
adolescents. JAMA Pediatr. 2022;176(5):532. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​0​1​​/​j​​a​m​a​​p​e​d​​i​
a​t​r​​i​c​​s​.​2​0​2​2​.​0​0​5​2.

7.	 Morales-Muñoz I, Mallikarjun PK, Chandan JS, Thayakaran R, Upthegrove R, 
Marwaha S. Impact of anxiety and depression across childhood and adoles-
cence on adverse outcomes in young adulthood: a UK birth cohort study. Br 
J Psychiatry. 2023;222(5):212–20. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​1​9​2​​/​b​​j​p​.​2​0​2​3​.​2​3.

8.	 Balázs J, Miklósi M, Keresztény A, Hoven CW, Carli V, Wasserman C, et al. 
Adolescent subthreshold-depression and anxiety: psychopathology, 
functional impairment and increased suicide risk. J Child Psychol Psychiatry. 
2013;54(6):670–7. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​1​1​1​​/​j​​c​p​p​.​1​2​0​1​6.

9.	 Carrellas NW, Biederman J, Uchida M. How prevalent and morbid are 
subthreshold manifestations of major depression in adolescents? A literature 
review. J Affect Disord. 2017;210:166–73. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​1​6​​/​j​​.​j​a​d​.​2​0​1​6​.​1​2​
.​0​3​7.

10.	 Cuijpers P, Vogelzangs N, Twisk J, Kleiboer A, Li J, Penninx BW. Differential 
mortality rates in major and subthreshold depression: meta-analysis of stud-
ies that measured both. Br J Psychiatry. 2013;202(1):22–7. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​
1​9​2​​/​b​​j​p​.​b​p​.​1​1​2​.​1​1​2​1​6​9.

11.	 Lallukka T, Mekuria GB, Nummi T, Virtanen P, Virtanen M, Hammarström A. 
Co-occurrence of depressive, anxiety, and somatic symptoms: trajectories 
from adolescence to midlife using group-based joint trajectory analysis. BMC 
Psychiatry. 2019;19(1):236. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​1​8​6​​/​s​​1​2​8​8​8​-​0​1​9​-​2​2​0​3​-​7.

12.	 Kalin NH. The critical relationship between anxiety and depression. Am J 
Psychiatry. 2020;177(5):365–7. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​1​7​6​​/​a​​p​p​i​​.​a​j​​p​.​2​0​​2​0​​.​2​0​0​3​0​3​0​
5.

13.	 Jacobson NC, Newman MG. Anxiety and depression as bidirectional risk 
factors for one another: A meta-analysis of longitudinal studies. Psychol Bull. 
2017;143(11):1155–200. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​3​7​​/​b​​u​l​0​0​0​0​1​1​1.

14.	 Radez J, Reardon T, Creswell C, Orchard F, Waite P. Adolescents’ perceived 
barriers and facilitators to seeking and accessing professional help for anxiety 
and depressive disorders: a qualitative interview study. Eur Child Adolesc 
Psychiatry. 2022;31(6):891–907. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​0​7​​/​s​​0​0​7​8​7​-​0​2​0​-​0​1​7​0​7​-​0.

15.	 O’Brien D, Harvey K, Howse J, Reardon T, Creswell C. Barriers to managing 
child and adolescent mental health problems: a systematic review of primary 
care practitioners’ perceptions. Br J Gen Pract. 2016;66(651):e693–707. ​h​t​t​p​​s​:​/​​/​
d​o​i​​.​o​​r​g​/​​1​0​.​​3​3​9​9​​/​b​​j​g​p​1​6​X​6​8​7​0​6​1.

16.	 Hansen AS, Telléus GK, Mohr-Jensen C, Lauritsen MB. Parent-perceived 
barriers to accessing services for their child’s mental health problems. Child 
Adolesc Psychiatry Ment Health. 2021;15(1):4. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​1​8​6​​/​s​​1​3​0​3​
4​-​0​2​1​-​0​0​3​5​7​-​7.

17.	 Reardon T, Harvey K, Baranowska M, O’Brien D, Smith L, Creswell C. What do 
parents perceive are the barriers and facilitators to accessing psychologi-
cal treatment for mental health problems in children and adolescents? A 
systematic review of qualitative and quantitative studies. Eur Child Adolesc 
Psychiatry. 2017;26(6):623–47. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​0​7​​/​s​​0​0​7​8​7​-​0​1​6​-​0​9​3​0​-​6.

18.	 Que J, Lu L, Shi L. Development and challenges of mental health in China. 
Gen Psychiatr. 2019;32(1):e100053. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​1​3​6​​/​g​​p​s​y​c​h​-​2​0​1​9​-​1​0​0​
0​5​3.

19.	 Javed A, Lee C, Zakaria H, Buenaventura RD, Cetkovich-Bakmas M, Duailibi K, 
et al. Reducing the stigma of mental health disorders with a focus on low- 
and middle-income countries. Asian J Psychiatr. 2021;58:102601. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​
r​g​/​​1​0​.​​1​0​1​6​​/​j​​.​a​j​p​.​2​0​2​1​.​1​0​2​6​0​1.

https://doi.org/10.1001/jamapediatrics.2021.2482
https://doi.org/10.1001/jamapediatrics.2021.2482
https://www.who.int/news-room/fact-sheets/detail/adolescent-mental-health.2025.Accessed
https://www.who.int/news-room/fact-sheets/detail/adolescent-mental-health.2025.Accessed
https://doi.org/10.1016/j.jadohealth.2022.03.022
https://doi.org/10.1016/j.jadohealth.2022.03.022
https://doi.org/10.1111/jcpp.13445
https://doi.org/10.1001/jamapsychiatry.2020.0585
https://doi.org/10.1001/jamapsychiatry.2020.0585
https://doi.org/10.1001/jamapediatrics.2022.0052
https://doi.org/10.1001/jamapediatrics.2022.0052
https://doi.org/10.1192/bjp.2023.23
https://doi.org/10.1111/jcpp.12016
https://doi.org/10.1016/j.jad.2016.12.037
https://doi.org/10.1016/j.jad.2016.12.037
https://doi.org/10.1192/bjp.bp.112.112169
https://doi.org/10.1192/bjp.bp.112.112169
https://doi.org/10.1186/s12888-019-2203-7
https://doi.org/10.1176/appi.ajp.2020.20030305
https://doi.org/10.1176/appi.ajp.2020.20030305
https://doi.org/10.1037/bul0000111
https://doi.org/10.1007/s00787-020-01707-0
https://doi.org/10.3399/bjgp16X687061
https://doi.org/10.3399/bjgp16X687061
https://doi.org/10.1186/s13034-021-00357-7
https://doi.org/10.1186/s13034-021-00357-7
https://doi.org/10.1007/s00787-016-0930-6
https://doi.org/10.1136/gpsych-2019-100053
https://doi.org/10.1136/gpsych-2019-100053
https://doi.org/10.1016/j.ajp.2021.102601
https://doi.org/10.1016/j.ajp.2021.102601


Page 10 of 11Zhang et al. Child and Adolescent Psychiatry and Mental Health           (2026) 20:15 

20.	 Hess RS, Pearrow M, Hazel CE, Sander JB, Wille AM. Enhancing the behavioral 
and mental health services within School-Based contexts. J Appl Sch Psychol. 
2017;33(3):214–32. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​8​0​​/​1​​5​3​7​​7​9​0​​3​.​2​0​​1​7​​.​1​3​1​7​1​5​1.

21.	 Hoover S, Bostic J. Schools as a vital component of the child and adolescent 
mental health system. Psychiatr Serv. 2021;72(1):37–48. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​1​7​
6​​/​a​​p​p​i​.​p​s​.​2​0​1​9​0​0​5​7​5.

22.	 Kern L, Mathur SR, Albrecht SF, Poland S, Rozalski M, Skiba RJ. The need for 
School-Based mental health services and recommendations for implementa-
tion. Sch Ment Health. 2017;9(3):205–17. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​0​7​​/​s​​1​2​3​1​0​-​0​1​
7​-​9​2​1​6​-​5.

23.	 Lee YY, Barendregt JJ, Stockings EA, Ferrari AJ, Whiteford HA, Patton GA, et 
al. The population cost-effectiveness of delivering universal and indicated 
school-based interventions to prevent the onset of major depression among 
youth in Australia. Epidemiol Psychiatr Sci. 2017;26(5):545–64. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​
1​0​.​​1​0​1​7​​/​S​​2​0​4​5​7​9​6​0​1​6​0​0​0​4​6​9.

24.	 van Loon AWG, Creemers HE, Beumer WY, Okorn A, Vogelaar S, Saab N, et 
al. Can schools reduce adolescent psychological stress? A multilevel Meta-
Analysis of the effectiveness of School-Based intervention programs. J Youth 
Adolesc. 2020;49(6):1127–45. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​0​7​​/​s​​1​0​9​6​4​-​0​2​0​-​0​1​2​0​1​-​5.

25.	 Barkowski S, Schwartze D, Strauss B, Burlingame GM, Rosendahl J. Efficacy of 
group psychotherapy for anxiety disorders: A systematic review and meta-
analysis. Psychother Res. 2020;30(8):965–82. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​8​0​​/​1​​0​5​0​​3​3​0​​
7​.​2​0​​2​0​​.​1​7​2​9​4​4​0.

26.	 Rosendahl J, Alldredge CT, Burlingame GM, Strauss B. Recent developments 
in group psychotherapy research. Am J Psychother. 2021;74(2):52–9. ​h​t​t​p​​s​:​/​​/​d​
o​i​​.​o​​r​g​/​​1​0​.​​1​1​7​6​​/​a​​p​p​i​​.​p​s​​y​c​h​o​​t​h​​e​r​a​p​y​.​2​0​2​0​0​0​3​1.

27.	 Martin F, Oliver T. Behavioral activation for children and adolescents: a 
systematic review of progress and promise. Eur Child Adolesc Psychiatry. 
2019;28(4):427–41. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​0​7​​/​s​​0​0​7​8​7​-​0​1​8​-​1​1​2​6​-​z.

28.	 Ekers D, Richards D, McMillan D, Bland JM, Gilbody S. Behavioural activation 
delivered by the non-specialist: phase II randomised controlled trial. Br J 
Psychiatry. 2011;198(1):66–72. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​1​9​2​​/​b​​j​p​.​b​p​.​1​1​0​.​0​7​9​1​1​1.

29.	 Belanger S, Naud A, Lecomte T, Nault-Brière F. Behavioral activation to 
prevent depression in at-risk adolescents: A pilot feasibility, acceptability and 
potential impact trial. J Behav Cogn Ther. 2025;35(1):6. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​1​
6​​/​j​​.​j​b​c​t​.​2​0​2​4​.​1​0​0​5​1​8.

30.	 McCauley E, Gudmundsen G, Schloredt K, Martell C, Rhew I, Hubley S, et 
al. The adolescent behavioral activation program: adapting behavioral 
activation as a treatment for depression in adolescence. J Clin Child Adolesc 
Psychol. 2016;45(3):291–304. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​8​0​​/​1​​5​3​7​​4​4​1​​6​.​2​0​​1​4​​.​9​7​9​9​3​3.

31.	 Takagaki K, Okamoto Y, Jinnin R, Mori A, Nishiyama Y, Yamamura T, et al. 
Behavioral activation for late adolescents with subthreshold depression: a 
randomized controlled trial. Eur Child Adolesc Psychiatry. 2016;25(11):1171–
82. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​0​7​​/​s​​0​0​7​8​7​-​0​1​6​-​0​8​4​2​-​5.

32.	 Chu BC, Colognori D, Weissman AS, Bannon K. An initial description and pilot 
of group behavioral activation therapy for anxious and depressed youth. 
Cogn Behav Pract. 2009;16(4):408–19. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​1​6​​/​j​​.​c​b​​p​r​a​​.​2​0​0​​9​.​​0​4​
.​0​0​3.

33.	 Chu BC, Johns A, Hoffman L. Transdiagnostic behavioral therapy for anxiety 
and depression in schools. In: Flanagan R, Allen K, Levine E, editors. Cognitive 
and behavioral interventions in the schools: integrating theory and research 
into practice. New York, NY: Springer New York; 2015. pp. 101–18.

34.	 Chu BC, Crocco ST, Esseling P, Areizaga MJ, Lindner AM, Skriner LC. Trans-
diagnostic group behavioral activation and exposure therapy for youth 
anxiety and depression: initial randomized controlled trial. Behav Res Ther. 
2016;76:65–75. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​1​6​​/​j​​.​b​r​a​t​.​2​0​1​5​.​1​1​.​0​0​5.

35.	 Birmaher B, Brent DA, Chiappetta L, Bridge J, Monga S, Baugher M. 
Psychometric properties of the screen for child anxiety related emotional 
disorders (SCARED): A replication study. J Am Acad Child Adolesc Psychiatr. 
1999;38(10):1230–6. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​9​7​​/​0​​0​0​0​​4​5​8​​3​-​1​9​​9​9​​1​0​0​0​0​-​0​0​0​1​1.

36.	 Wang K, Su L, Zhu Y. Norms of the screen for child anxiety related emotional 
disorders in Chinese urban children. Chin J Clin Psychol. 2002;10(4):270–2.

37.	 Birleson P. The validity of depressive disorder in childhood and the develop-
ment of a self-rating scale: a research report. J Child Psychol Psychiatry. 
1981;22(1):73–88. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​1​1​1​​/​j​​.​1​4​​6​9​-​​7​6​1​0​​.​1​​9​8​1​.​t​b​0​0​5​3​3​.​x.

38.	 Cheung SK. Reliability and factor structure of the Chinese version of the 
depression self-rating scale. Educ Psychol Meas. 1996;56(1):142–54. ​h​t​t​p​​s​:​/​​/​d​o​
i​​.​o​​r​g​/​​1​0​.​​1​1​7​7​​/​0​​0​1​3​​1​6​4​​4​9​6​0​​5​6​​0​0​1​0​1​1.

39.	 Caporino NE, Sakolsky D, Brodman DM, McGuire JF, Piacentini J, Peris TS, et 
al. Establishing clinical cutoffs for response and remission on the screen for 
child anxiety related emotional disorders (SCARED). J Am Acad Child Adolesc 
Psychiatr. 2017;56(8):696–702. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​1​6​​/​j​​.​j​a​a​c​.​2​0​1​7​.​0​5​.​0​1​8.

40.	 O’Connor M, O’Reilly G, Murphy E, Connaughton L, Hoctor E, McHugh L. 
Universal process-based CBT for positive mental health in early adolescence: 
A cluster randomized controlled trial. Behav Res Ther. 2022;154:104120. ​h​t​t​p​​s​:​
/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​1​6​​/​j​​.​b​r​a​t​.​2​0​2​2​.​1​0​4​1​2​0.

41.	 Geng F, Jiang F, Rakofsky J, Liu T, Liu Y, Liu H, et al. Psychiatric inpatient 
beds for youths in china: data from a nation-wide survey. BMC Psychiatry. 
2020;20(1):398. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​1​8​6​​/​s​​1​2​8​8​8​-​0​2​0​-​0​2​8​0​2​-​x.

42.	 Serazzi F, Barbic F, Stranges S. Public health prevention programmes for 
mental illness in school-age children and adolescents. Eur J Public Health. 
2024;34(Suppl 3). ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​9​3​​/​e​​u​r​p​​u​b​/​​c​k​a​e​​1​4​​4​.​2​2​5​7.

43.	 Patrick DM, Cristina M. Early intervention in youth mental health: progress 
and future directions. Evid Based Ment Health. 2018;21(4). ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​
1​1​3​6​​/​e​​b​m​e​​n​t​a​​l​-​2​0​​1​8​​-​3​0​0​0​6​0.

44.	 Stein AT, Carl E, Cuijpers P, Karyotaki E, Smits JAJ. Looking beyond depression: 
a meta-analysis of the effect of behavioral activation on depression, anxiety, 
and activation. Psychol Med. 2021;51(9):1491–504. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​1​7​​/​S​​0​
0​3​3​2​9​1​7​2​0​0​0​0​2​3​9.

45.	 Tindall L, Kerrigan P, Li J, Hayward E, Gega L. Is behavioural activation 
an effective treatment for depression in children and adolescents? An 
updated systematic review and meta-analysis. Eur Child Adolesc Psychiatry. 
2024;33(12):4133–56. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​0​7​​/​s​​0​0​7​8​7​-​0​2​4​-​0​2​4​2​9​-​3.

46.	 Andersson R, Ahlen J, Mataix-Cols D, Lenhard F, Henje E, Månsson C, et al. 
Therapist-guided and self-guided internet-delivered behavioural activation 
for adolescents with depression: a randomised feasibility trial. BMJ Open. 
2022;12(12):e066357. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​1​3​6​​/​b​​m​j​o​​p​e​n​​-​2​0​2​​2​-​​0​6​6​3​5​7.

47.	 Dippel N, Szota K, Cuijpers P, Christiansen H, Brakemeier E-L. Family 
involvement in psychotherapy for depression in children and adolescents: 
systematic review and meta-analysis. Psychol Psychother Theory Res Pract. 
2022;95(3):656–79. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​1​1​1​​/​p​​a​p​t​.​1​2​3​9​2.

48.	 Sun M, Rith-Najarian LR, Williamson TJ, Chorpita BF. Treatment features 
associated with youth cognitive behavioral therapy Follow-Up effects 
for internalizing disorders: A Meta-Analysis. J Clin Child Adolesc Psychol. 
2019;48(sup1):S269–83. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​8​0​​/​1​​5​3​7​​4​4​1​​6​.​2​0​​1​8​​.​1​4​4​3​4​5​9.

49.	 Manassis K, Lee TC, Bennett K, Zhao XY, Mendlowitz S, Duda S, et al. Types of 
parental involvement in CBT with anxious youth: a preliminary meta-analysis. 
J Consult Clin Psychol. 2014;82(6):1163–72. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​3​7​​/​a​​0​0​3​6​9​6​9.

50.	 Pine AE, Baumann MG, Modugno G, Compas BE. Parental involvement in 
adolescent psychological interventions: A Meta-analysis. Clin Child Fam 
Psychol Rev. 2024;27(3):1–20. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​0​7​​/​s​​1​0​5​6​7​-​0​2​4​-​0​0​4​8​1​-​8.

51.	 Breuninger C, Tuschen-Caffier B, Svaldi J. Dysfunctional cognition and self-
efficacy as mediators of symptom change in exposure therapy for agorapho-
bia - Systematic review and meta-analysis. Behav Res Ther. 2019;120:103443. ​
h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​1​6​​/​j​​.​b​r​a​t​.​2​0​1​9​.​1​0​3​4​4​3.

52.	 Meyerbröker K, Morina N, Kerkhof GA, Emmelkamp PMG. Potential predictors 
of virtual reality exposure therapy for fear of flying: anxiety Sensitivity, Self-
efficacy and the therapeutic alliance. Cognit Ther Res. 2022;46(3):646–54. ​h​t​t​
p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​0​7​​/​s​​1​0​6​0​8​-​0​2​1​-​1​0​2​6​9​-​7.

53.	 Belzung C, Willner P, Philippot P. Depression: from psychopathology to patho-
physiology. Curr Opin Neurobiol. 2015;30:24–30. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​1​6​​/​j​​.​c​o​
n​b​.​2​0​1​4​.​0​8​.​0​1​3.

54.	 Zlomuzica A, Kodzaga I, Piovesan K, Lipp A. Treating anxiety comorbidity: les-
sons from exposure generalization studies. Behav Brain Res. 2025;481:115409. ​
h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​1​6​​/​j​​.​b​b​r​.​2​0​2​4​.​1​1​5​4​0​9.

55.	 Krause KR, Courtney DB, Chan BWC, Bonato S, Aitken M, Relihan J, et al. 
Problem-solving training as an active ingredient of treatment for youth 
depression: a scoping review and exploratory meta-analysis. BMC Psychiatry. 
2021;21(1):397. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​1​8​6​​/​s​​1​2​8​8​8​-​0​2​1​-​0​3​2​6​0​-​9.

56.	 Guzick AG, Schneider SC, Kendall PC, Wood JJ, Kerns CM, Small BJ, et al. 
Change during cognitive and exposure phases of cognitive-Behavioral 
therapy for autistic youth with anxiety disorders. J Consult Clin Psychol. 
2022;90(9):709–14. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​3​7​​/​c​​c​p​0​0​0​0​7​5​5.

57.	 Whiteside SPH, Sim LA, Morrow AS, Farah WH, Hilliker DR, Murad MH, et al. A 
Meta-analysis to guide the enhancement of CBT for childhood anxiety: expo-
sure over anxiety management. Clin Child Fam Psychol Rev. 2020;23(1):102–
21. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​0​7​​/​s​​1​0​5​6​7​-​0​1​9​-​0​0​3​0​3​-​2.

58.	 Peris TS, Caporino NE, O’Rourke S, Kendall PC, Walkup JT, Albano AM, et al. 
Therapist-Reported features of exposure tasks that predict differential treat-
ment outcomes for youth with anxiety. J Am Acad Child Adolesc Psychiatry. 
2017;56(12):1043–52. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​1​6​​/​j​​.​j​a​a​c​.​2​0​1​7​.​1​0​.​0​0​1.

59.	 Michelson D, Hodgson E, Bernstein A, Chorpita BF, Patel V. Problem solv-
ing as an active ingredient in indicated prevention and treatment of 

https://doi.org/10.1080/15377903.2017.1317151
https://doi.org/10.1176/appi.ps.201900575
https://doi.org/10.1176/appi.ps.201900575
https://doi.org/10.1007/s12310-017-9216-5
https://doi.org/10.1007/s12310-017-9216-5
https://doi.org/10.1017/S2045796016000469
https://doi.org/10.1017/S2045796016000469
https://doi.org/10.1007/s10964-020-01201-5
https://doi.org/10.1080/10503307.2020.1729440
https://doi.org/10.1080/10503307.2020.1729440
https://doi.org/10.1176/appi.psychotherapy.20200031
https://doi.org/10.1176/appi.psychotherapy.20200031
https://doi.org/10.1007/s00787-018-1126-z
https://doi.org/10.1192/bjp.bp.110.079111
https://doi.org/10.1016/j.jbct.2024.100518
https://doi.org/10.1016/j.jbct.2024.100518
https://doi.org/10.1080/15374416.2014.979933
https://doi.org/10.1007/s00787-016-0842-5
https://doi.org/10.1016/j.cbpra.2009.04.003
https://doi.org/10.1016/j.cbpra.2009.04.003
https://doi.org/10.1016/j.brat.2015.11.005
https://doi.org/10.1097/00004583-199910000-00011
https://doi.org/10.1111/j.1469-7610.1981.tb00533.x
https://doi.org/10.1177/0013164496056001011
https://doi.org/10.1177/0013164496056001011
https://doi.org/10.1016/j.jaac.2017.05.018
https://doi.org/10.1016/j.brat.2022.104120
https://doi.org/10.1016/j.brat.2022.104120
https://doi.org/10.1186/s12888-020-02802-x
https://doi.org/10.1093/eurpub/ckae144.2257
https://doi.org/10.1136/ebmental-2018-300060
https://doi.org/10.1136/ebmental-2018-300060
https://doi.org/10.1017/S0033291720000239
https://doi.org/10.1017/S0033291720000239
https://doi.org/10.1007/s00787-024-02429-3
https://doi.org/10.1136/bmjopen-2022-066357
https://doi.org/10.1111/papt.12392
https://doi.org/10.1080/15374416.2018.1443459
https://doi.org/10.1037/a0036969
https://doi.org/10.1007/s10567-024-00481-8
https://doi.org/10.1016/j.brat.2019.103443
https://doi.org/10.1016/j.brat.2019.103443
https://doi.org/10.1007/s10608-021-10269-7
https://doi.org/10.1007/s10608-021-10269-7
https://doi.org/10.1016/j.conb.2014.08.013
https://doi.org/10.1016/j.conb.2014.08.013
https://doi.org/10.1016/j.bbr.2024.115409
https://doi.org/10.1016/j.bbr.2024.115409
https://doi.org/10.1186/s12888-021-03260-9
https://doi.org/10.1037/ccp0000755
https://doi.org/10.1007/s10567-019-00303-2
https://doi.org/10.1016/j.jaac.2017.10.001


Page 11 of 11Zhang et al. Child and Adolescent Psychiatry and Mental Health           (2026) 20:15 

youth depression and anxiety: an integrative review. J Adolesc Health. 
2022;71(4):390–405. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​1​6​​/​j​​.​j​a​​d​o​h​​e​a​l​t​​h​.​​2​0​2​2​.​0​5​.​0​0​5.

60.	 Wang C, Ni H, Ding Y, Yi C. Chinese teachers’ perceptions of the roles and 
functions of school psychological service providers in Beijing. Sch Psychol Int. 
2015;36(1):77–93. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​1​7​7​​/​0​​1​4​3​0​3​4​3​1​4​5​6​0​6​2​3.

61.	 Arora PG, Collins TA, Dart EH, Hernández S, Fetterman H, Doll B. Multi-tiered 
systems of support for School-Based mental health: A systematic review of 
depression interventions. Sch Ment Health. 2019;11(2):240–64. ​h​t​t​p​s​:​​​/​​/​d​o​​i​.​​o​r​​g​​
/​​1​0​​.​1​0​​​0​7​​/​s​1​2​​3​1​0​-​​0​1​9​-​0​​9​3​1​4​-​4.

Publisher’s note
Springer Nature remains neutral with regard to jurisdictional claims in 
published maps and institutional affiliations.

https://doi.org/10.1016/j.jadohealth.2022.05.005
https://doi.org/10.1177/0143034314560623
https://doi.org/10.1007/s12310-019-09314-4
https://doi.org/10.1007/s12310-019-09314-4

	﻿Reducing anxiety and depression in Chinese adolescents through group behavioral activation: a pilot study with school-based implementation
	﻿Abstract
	﻿Introduction
	﻿Methods
	﻿Design
	﻿Procedures
	﻿Outcomes
	﻿Statistical analyses

	﻿Results
	﻿Sample description
	﻿Primary and anxiety symptom outcomes
	﻿Depressive symptom outcomes

	﻿Discussion
	﻿Limitations

	﻿Conclusion and suggestion
	﻿References


