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Purpose: Digital interventions for adolescent mental health are emerging in high-income countries, but have faced challenges and are 
scarce in China. This study investigated the effect of a short video-based mental health intervention on depressive symptoms in 
Chinese adolescents.
Methods: A three-arm cluster randomized controlled trial was conducted in four junior high schools in Shanghai from 
December 2020 to December 2021 with the measurement at baseline, 6 months after study entry, and 12 months. Outcomes were 
collected by self-completed questionnaires administered by teachers masked to allocation. The primary outcome was depressive 
symptoms assessed by the Depression Self-Rating Scale for Children (DSRSC). Mixed effects models were used to compare 
psychologist-led intervention (n=428 students) and teacher-led intervention (n=385) including six short video-based sessions to 
usual school provision (n=751).
Results: Using intention-to-treat analyses, psychologist-led intervention showed more reduction in depressive symptoms compared to 
usual school provision at 6 months (coefficient −1.00, 95% CI −1.94 to −0.05), but not at 12 months. Using per-protocol analyses 
among participants who watched at least three video episodes, both psychologist-led (−1.14, −2.20 to −0.09) and teacher-led 
intervention (−1.23, −2.45 to −0.02) reduced depressive symptoms compared to usual school provision at 6 months, and the effect 
of teacher-led intervention persisted at 12 months (−1.58, −3.13 to −0.03). Further exploration found that compared with urban 
students, the between-group differences for depressive symptoms in rural students were more significant (p<0.05 for interaction) and 
the effects were maintained at 12 months.
Conclusion: The short video-based mental health intervention showed potential to reduce depressive symptoms among Chinese 
adolescents, and the effects were more significant if the minimum video viewing frequency was reached.
Keywords: short video-based intervention, adolescents, mental health, depressive symptoms, randomized controlled trial

Introduction
Since the beginning of the 21st century, adolescent mental health problems have been increasing.1–3 About 10 to 20% of 
children and adolescents worldwide have mental health problems.4 Before the COVID-19 pandemic, the prevalence of 
depressive symptoms was 15.4% in Chinese children and adolescents and 16.2% in junior high school students.5 The 
pandemic has further exacerbated this already challenging issue as the prevalence of depressive symptoms has increased 
in Chinese children.6,7 The distressing emotional problems that adolescents fail to address in time not only affect their 
current lives but also increase the risk of other psychiatric disorders in adolescence and adulthood.8–10 Long-term 
emotional problems also bring a huge burden to economic and societal costs.11,12
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With more attention paid to adolescent mental health, there is growing evidence that symptoms can be reduced 
through public health interventions,2 especially those proactive preventive approaches with schools as a natural location 
to deliver such interventions.13,14 Traditional interventions are generally delivered by clinical professionals using 
materials that are often not straightforward for students to understand by themselves. The extreme scarcity of psycho
logical resources in China makes it difficult to extend such interventions to a large number of schools.15 Although some 
Chinese schools have regular psychology lessons and psychological counselling offices staffed with full-time or part-time 
teachers, there are large discrepancies in terms of the provision of school-based mental health education and services 
between urban and rural areas and east and west of the country.16 Moreover, scholars are paying attention to the 
accessibility and scalability of prevention programs,17 and some have found that Internet-based depression prevention 
interventions are more standardized and cost-effective than face-to-face interventions.18

As a result, interventions based on digital technology gradually gained in popularity, and the number of practical 
applications began to surge.19,20 For example, an Australian study of SPARX-R, using online cognitive behavioral 
gamification intervention, showed that it was effective in reducing depressive symptoms in adolescents.21 A randomized 
controlled trial in America demonstrated the preventive effect of an Internet-based intervention, CATCH-IT, on 
adolescent depression.22 However, the results of digital interventions are inconsistent, and the effects were not significant 
in some other studies.23,24 In addition, a systematic review of interventions for adolescent mental health revealed that the 
existing evidence is mainly from high-income countries and that rigorous, high-quality evidence is urgently needed 
especially from low- and middle-income countries.25

Video is considered to be a cost-effective and easy to use tool which may create emotional response and enhance 
empathy alongside provision of information.26 Short videos (ie, ≤ 10 minutes) are more preferred by young people as 
they are engaging, flexible and convenient and can reduce extraneous cognitive load compared to longer videos.27 The 
positive role of short video in changing health-related outcomes among young people has been documented in some 
previous studies.28,29 However, evidence about effects of short video interventions on adolescent mental health is scarce. 
Given the increasing popularity of short videos in adolescents30 and their advantages of low cost, accessibility and 
scalability,28,31 it is of great academic and practical significance to design a short video-based intervention that can be 
widely accepted by Chinese adolescents and conduct a high-quality randomized controlled trial to evaluate its effective
ness and method of delivery. Therefore, our study conducted a three-arm randomized controlled trial among junior high 
school students in Shanghai using a short video-based psychoeducational intervention. We assessed the effectiveness of 
the intervention universally delivered by school psychologists and class teachers on the students’ mental health. 
Furthermore, we explored the difference in intervention effectiveness between students in urban and rural areas and 
the influence of the number of videos watched on the intervention effectiveness.

The primary hypotheses were that psychologist-led intervention and teacher-led intervention would demonstrate 
greater reductions in depressive symptoms from baseline to 6-month follow-up compared to usual school provision and 
that these effects would be maintained at 12-month follow-up. Secondary hypotheses were that being in the intervention 
groups rather than the control group would be associated with enhanced perceived social support and better health-related 
quality of life at 6-month and 12-month follow-ups.

Materials and Methods
Study Design and Participants
We did this three-arm cluster randomized controlled trial (the Chinese Clinical Trial Registry [ChiCTR2100041956]) 
from December 2020 to December 2021 with the measurement at baseline, 6 months after study entry (end of 
intervention), and 12 months (see Supplement Figure 1). Schools were used as the unit of allocation and individual 
participants as the unit of analysis. Five junior high schools in Songjiang District, Shanghai were invited to participate 
and four of them agreed. Three to four classes were randomly selected from each grade (grades 6 to 8) in participating 
schools to meet the need of sample size. To be eligible for the study, participants need to meet the following criteria: (1) 
be students in participating classes; (2) both children and their parents agreed to participate and signed an informed 
consent form; and (3) without long-term sickness which would prevent them from attending school.
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Randomization and Masking
Once all schools had been enrolled, a computer-generated list of random numbers was used to allocate the schools to one 
of the study arms. Schools (1: 1: 2) were randomly allocated to psychologist-led intervention, teacher-led intervention, or 
usual school provision. Unequal allocation was used to reduce financial costs as the intervention was more expensive 
than the control, which is a common situation where unequal randomization can be useful.32 Randomization was 
undertaken at school and not the class level to avoid possible contamination within schools. The sample size remained 
roughly the same at each school for each grade level. Students were not masked to treatment allocation. Outcomes were 
collected by self-completed online questionnaires and administered by teachers who were not informed of participants’ 
treatment allocation. A statistician who helped with data analysis was also masked to the allocation.

Intervention and Procedure
The intervention was based on the Authier psychoeducation model33 and included six short videos and following 
discussion. The short videos were jointly produced by the School of Public Health of Fudan University and the 
Shanghai Municipal Center for Health Promotion. They involved techniques derived from classic psychoeducation,33 

interpersonal psychotherapy34 and cognitive behavioral therapy.35 The videos focused on six themes of emotional and 
relationship problems frequently encountered by adolescents, including depression, stress, emotion regulation and self- 
harm, peer relationship problems, parent-child communication, and internet addiction. They presented causes of the 
problem, adverse impact on health and functioning, coping strategies, communication skills, problem-solving skills and 
help-seeking resources. Each episode is about 10 minutes long and is presented in the form of melodrama and expert 
explanation. The content of the videos was based on literature, expert consultations and interviews with junior high 
school students. Before reaching out to experts, the research team had collected, sorted out and initially analyzed the 
literature related to this study. Child and adolescent psychiatrists from Shanghai Mental Health Center, junior high school 
psychologists, public health experts, and the video director from Shanghai Municipal Center for Health Promotion 
participated in several meetings to decide and check the content of the intervention videos. Interviews with adolescents 
were used to find out the influential factors of their psychological health and their expectations and preferences for the 
intervention. The short videos aimed to help children develop emotional awareness and regulation strategies, enhance 
positive interactions, and learn more functional ways of thinking and problem-solving skills to cope with situations that 
may provoke emotional problems.

In the psychologist-led group, each session was led by a school psychologist who had professional psychology 
background and experience of working with children. The students in each participating class watched the videos 
together during psychology lessons followed by discussions and activities related to the theme of each video. The videos 
were uploaded to Chaoxing platform (https://mooc1-gray.chaoxing.com/course/220663028.html). Each participant was 
given an account and a password which allowed them to log in and watch the videos multiple times. Students were 
strongly encouraged to watch the videos again at home and the videos were also recommended to their parents. In the 
teacher-led group, the procedures were similar to psychologist-led intervention, but sessions were led by class teachers 
and the videos were played at weekly class meetings. The class teachers were individuals who were in charge of the class 
and familiar with each student in the class but did not have psychology background. Interventions in both groups were 
implemented from March to May 2021 and were delivered to the entire classes. The frequency of intervention was 
determined by the schools’ curriculum, with an average of 30 to 45 minutes per session and once every 1 to 2 weeks. 
Each session included one episode of the videos followed by discussion. School psychologists and class teachers were 
given a session plan which specified key learning points, discussion outlines, and core activities for each session. The 
implementation in both intervention groups was supported and supervised by two trained facilitators.

In the usual school provision group, existing psychological supporting measures, such as psychology lectures and 
psychology class meetings, were maintained. They were planned and provided solely by the teachers and did not include 
the short videos or any other external input from the research team.
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Measures
Outcomes
Student outcomes were collected through self-completed electronic questionnaires on Wenjuanxing platform at baseline, 
6 months after study entry (end of intervention), and 12 months.

The primary outcome was depressive symptoms assessed by total score on the Depression Self-Rating Scale for 
Children (DSRSC),36,37 an 18-item measure of depressive symptoms in children aged 8 to 14 years. The possible total 
score ranges from 0 to 36, with higher scores indicate higher levels of depressive symptoms. The Chinese version of the 
scale had adequate content validity and criterion validity, and showed good internal consistency (Cronbach’s alpha 0.73).36

Secondary outcomes were social support as assessed by the Multidimensional Scale of Perceived Social Support 
(MSPSS),38,39 a 12-item measure of perceived social support from family, friends, and significant other (scores of the 
scale range from 12 to 84, with higher scores indicating better social support); health-related quality of life as assessed by 
the EuroQol five-dimension questionnaire-young (EQ-5D-Y),40,41 a five-item measure of health status in children 
(summary index of the scale range from 0 to 1, higher scores indicate better quality of life).

Basic Characteristics
The basic characteristics included sex, grade, only child or non-only child family, household registration in an urban or 
rural area, family economic status, whether having difficulty in studying, fathers’ education, and mothers’ education.

Ethical Considerations
The study was conducted according to the guidelines of the Declaration of Helsinki, and approved by the Ethics 
Committee of the School of Public Health, Fudan University (IRB#2020040817). Moreover, before commencing, the 
trail was registered with ClinicalTrials.gov (ChiCTR2100041956).

Statistical Analysis
We powered the study to detect a small difference of 1.5 points in mean DSRSC total scores between intervention and 
control groups. The standard deviations of the DSRSC change scores were assumed to be equal in each group and were 
estimated to be 5 from previous research.42 Based on a standard deviation of 5 points, an intracluster correlation 
coefficient of 0.03,43,44 40 students per class, 80% power, 5% significance, and 1:1:2 allocation, we required a sample 
size of 320 in psychologist-led intervention, 320 in teacher-led intervention, and 600 in usual school provision (a total of 
1240 assenting participants). A standardized treatment effect size of 0.3 is equivalent to an estimated difference on the 
DSRSC of 1.5 points based on an SD of 5.

We used descriptive statistics to assess the balance between the trial groups at baseline. The primary outcome was 
assessed by intention-to-treat analysis with the intervention groups including all participants as originally allocated after 
randomization. Given the hierarchical nature of the data, multivariable mixed effects models were used to compare 
DSRSC total score at 6 and 12 months for psychologist-led intervention and teacher-led intervention with usual school 
provision, with adjustment for baseline DSRSC score, sex, grade, only-child family, household registration, family 
economic status, whether having difficulty in studying, fathers’ education, and mothers’ education. The models examined 
fixed effects for randomization group and baseline covariates, while random intercepts were used to account for 
clustering by class and baseline DSRSC score was allowed to vary randomly (random slopes). These mixed effects 
analyses which accounted for clustering by class were repeated for secondary outcomes, controlling for the baseline 
value of the outcome and the other covariates. There were no missing data for participants who completed the 
questionnaires as the Wenjuanxing platform automatically checked for missing values and reminded the participants 
before submission.

We did sensitivity analyses to compare the primary and secondary outcomes between randomization groups using 
per-protocol analysis. This approach included only those participants in the intervention groups who watched at least 
three episodes of the videos both at school and at home to investigate whether the intervention would have effect if the 
minimum video viewing frequency was reached.
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In further analysis of the DSRSC, we tested interaction terms in the regression models between the randomized group 
and the baseline variables in Table 1. Associations between the randomized group and DSRSC score at 6 and 12 months 
differed by household registration when tested as an interaction (p < 0.05), and thus subgroup analyses were conducted 
for participants from urban and rural areas separately.

In addition, multivariable mixed effects models were used to analyze the effect of intervention process variables 
(including the number of videos watched by students at school and at home, the number of videos watched by parents, 
and whether students communicated with parents about the videos) on the primary outcome (DSRSC at 6-month follow- 
up), with adjustment for baseline DSRSC score and the other relevant baseline covariates (sex, grade, only-child family, 
household registration, family economic status, study hours per day, relationships with mother and father).

We conducted all analyses using Stata 16.0 (Stata Corp LP, College Station, TX) with the level of significance 
determined at 0.05 p-value.

Results
Figure 1 demonstrates the recruitment and retention of participants during the course of the study. Between 
December 2020 and March 2021, four schools were enrolled and one declined to participate. The four schools which 

Table 1 Baseline Characteristics of Participants

Psychologist-Led  
Intervention (N=393)

Teacher-Led  
Intervention (N=374)

Usual School  
Provision (N=718)

Number of classes 11 9 19
Sex

Male 207 (52.7%) 202 (54.0%) 364 (50.7%)

Female 186 (47.3%) 172 (46.0%) 354 (49.3%)
Grade

6 108 (27.5%) 132 (35.3%) 255 (35.5%)

7 171 (43.5%) 117 (31.3%) 240 (33.4%)
8 114 (29.0%) 125 (33.4%) 223 (31.1%)

Only-child family

Yes 218 (55.5%) 210 (56.1%) 492 (68.5%)
No 175 (44.5%) 164 (43.9%) 226 (31.5%)

Household registration

Urban 350 (89.1%) 325 (86.9%) 565 (78.7%)
Rural 43 (10.9%) 49 (13.1%) 153 (21.3%)

Family economic status

High 125 (31.8%) 183 (48.9%) 315 (43.9%)
Middle 264 (67.2%) 186 (49.7%) 392 (54.6%)

Low 4 (1.0%) 5 (1.3%) 11 (1.5%)
Having difficulty in studying

No 307 (78.1%) 289 (77.3%) 591 (82.3%)

Yes 86 (21.9%) 85 (22.7%) 127 (17.7%)
Fathers’ education

Elementary school or less 16 (4.1%) 4 (1.1%) 14 (1.9%)

Junior high school 115 (29.3%) 36 (9.6%) 130 (18.1%)
Senior high school or technical school 165 (42.0%) 94 (25.1%) 301 (41.9%)

College or above 97 (24.7%) 240 (64.2%) 273 (38.0%)

Mothers’ education
Elementary school or less 34 (8.7%) 9 (2.4%) 23 (3.2%)

Junior high school 109 (27.7%) 32 (8.6%) 141 (19.6%)

Senior high school or technical school 168 (42.7%) 104 (27.8%) 301 (41.9%)
College or above 82 (20.9%) 229 (61.2%) 253 (35.2%)

Note: Data are mean (SD) or n (%) unless otherwise indicated.
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consented to participate were randomly assigned: one (n=428 students) to psychologist-led intervention, one (n=385) to 
teacher-led intervention, and two (n=751) to usual school provision.

Of the 1564 eligible participants, 1553 (99%) consented to participate in the study, of whom 1485 (96%) completed 
baseline assessments. The baseline characteristics of participants are presented in Table 1. More parents of students in 
teacher-led intervention had a college or above education degree than in the other two groups, otherwise, the groups were 
well-balanced. We collected primary outcome data at 6 months from 1419 (96%) of the 1485 students who completed 
baseline assessments (355 [90%] in psychologist-led intervention, 362 [97%] in teacher-led intervention, and 702 [98%] 
in usual school provision) and at 12 months from 1284 (86%) of 1485 baseline participants (335 [85%], 277 [74%] and 
672 [94%], respectively).

Analysis of mean DSRSC at 6 months showed an adjusted difference between psychologist-led intervention and usual 
school provision (coefficient −1.00, 95% CI −1.94 to −0.05; p=0.040), but not between teacher-led intervention and usual 

Figure 1 CONSORT diagram of participant flow through the trial.
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school provision (−0.44, −1.43 to 0.54; p=0.376). For the primary outcome at 12 months, the difference favored teacher- 
led intervention but it was marginally significant (−1.06, −2.31 to 0.19; p=0.097). Analysis of other secondary outcomes 
identified no differences at 6 and 12 months for psychologist-led intervention and teacher-led intervention compared with 
usual school provision (Table 2).

In sensitivity analyses among participants in the intervention groups who watched at least three episodes of the videos 
both at school and at home, we recorded significant differences in adjusted mean DSRSC at 6 months for psychologist- 
led (−1.14, −2.20 to −0.09; p=0.033) and teacher-led intervention (−1.23, −2.45 to −0.02; p=0.047) compared with usual 
school provision. The effect of teacher-led intervention persisted at 12 months (−1.58, −3.13 to −0.03; p=0.046). There 
was little evidence of any effect for secondary outcomes (Table 3).

In subgroup analyses (Table 4) among students with household registration in urban area and rural area, we found 
between-group differences in mean DSRSC at 6 months for the rural group. Adjusted differences showed an effect for 
psychologist-led intervention versus usual school provision (−4.16, −6.28 to −2.04; p<0.001) and teacher-led intervention 
versus usual school provision (−2.13, −4.04 to −0.22; p=0.028). The effect for psychologist-led intervention was 
maintained at 12-month follow-up (−2.78, −5.47 to −0.09; p=0.043), but not for teacher-led intervention (−2.09, −4.78 
to 0.60; p=0.128). In the rural household registration group, the standardized effect size of psychologist-led intervention 
compared with usual school provision at 6 months (Cohen’s d corrected for uneven groups=−0.53) was medium, while 
the other between-group differences were small to medium (Cohen’s d −0.25 to −0.47). In the urban household 
registration group, we recorded within-group reductions for mean DSRSC at 6 and 12 months but no effects between 
groups.

All six intervention sessions were delivered to classes assigned to both the psychologist-led and teacher-led 
conditions. Most (n=675, 94%) of 717 participants perceived the intervention as helpful, of whom around 80% reported 
effects on improving their psychological health knowledge, strategies to cope with emotional problems, and confidence 
in addressing adversities. Over 50% reported that the intervention improved their relationships with parents, classmates, 
friends, and teachers, increased their parents’ psychological health knowledge, and helped their parents understand them. 
Regarding uptake of the intervention, 430 (60%) of 717 participants attended all six sessions offered. Majority (n=339, 
95%) of 355 participants in psychologist-led intervention attended at least three sessions at school and 286 (81%) 
watched at least three episodes of the videos at home, compared with 72% (259 of 362 at school) and 51% (184 of 362 at 
home) of teacher-led group. Parents of students in psychologist-led group watched more episodes (mean [SD] 4.28 [2.45] 
vs 2.53 [2.52]) and more students reported communicating with their parents about the videos (71% vs 44%) than in 
teacher-led group. In addition, this study found that more episodes of videos watched by students at school and at home, 
more episodes watched by parents, and the fact that students communicated with their parents about the videos were all 
associated with a larger reduction in DSRSC scores at 6 months in both psychologist-led and teacher-led groups 
(Supplement Table 1).

Discussion
This is a randomized controlled trial in China, comparing a universally provided short video-based mental health 
intervention for adolescents led by school psychologists and class teachers with usual school provisions. The effect of 
primary outcome at 6 months suggested that the intervention reduced depressive symptoms, partially confirming the 
primary hypotheses, although the confidence intervals were wide for teacher-led intervention. This trial addresses 
the need for evidence on how to reduce depressive symptoms in adolescents and provides promising evidence for the 
effectiveness of short video-based intervention in Chinese schools. If our finding is replicated in routine settings, 
adolescents would have greater opportunities for emotional well-being, and the burden on school psychological services 
might be reduced.

We noted that the improvement of depressive symptoms was not maintained at 12 months. Consistent with the 
findings of a meta-analysis, online interventions to prevent depression can reduce depressive symptoms in the short and 
medium term, but not in the long term.45 Future research needs to further examine the factors that influence the 
effectiveness of digital interventions and explore how to maintain the effects over a longer period.
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Table 2 Analysis of Primary (DSRSC) and Secondary Outcomes for All Students at 6- and 12-Months Follow-Up for Psychologist-Led Intervention and Teacher-Led Intervention Vs 
Usual School Provision

Psychologist- 
Led 

Intervention

Teacher-Led 
Intervention

Usual School 
Provision

Adjusted Difference  
(95% CI): Psychologist- 

led Intervention vs 
Usual School Provision

p value* Adjusted Difference  
(95% CI): Teacher-led 
Intervention vs Usual 

School Provision

p value*

Depression Self-Rating Scale for Children (DSRSC)

Baseline 9.28 (6.50) 10.03 (6.79) 8.83 (6.72)
Follow-up at 6 months 7.81 (7.03) 8.33 (6.22) 8.21 (6.57) −1.00 (−1.94, −0.05) 0.040 −0.44 (−1.43, 0.54) 0.376

Follow-up at 12 months 8.91 (8.25) 6.72 (6.82) 7.95 (7.59) 0.08 (−1.07, 1.22) 0.897 −1.06 (−2.31, 0.19) 0.097

Multidimensional Scale of Perceived Social Support (MSPSS)
Baseline 65.12 (15.29) 64.97 (14.40) 67.58 (15.63)

Follow-up at 6 months 65.95 (15.96) 66.19 (14.70) 67.11 (15.74) 0.48 (−1.72, 2.67) 0.670 0.47 (−1.78, 2.72) 0.682

Follow-up at 12 months 64.76 (16.89) 69.57 (13.21) 68.13 (15.65) −0.97 (−3.61, 1.67) 0.471 2.18 (−0.71, 5.08) 0.139
Summary index of the EuroQol 5-Dimension Health 

Questionnaire (EQ-5Dindex)

Baseline 0.97 (0.05) 0.97 (0.06) 0.97 (0.06)
Follow-up at 6 months 0.97 (0.06) 0.98 (0.04) 0.97 (0.05) −0.01 (−0.11, 0.10) 0.917 0.03 (−0.07, 0.14) 0.525

Follow-up at 12 months 0.97 (0.07) 0.98 (0.05) 0.98 (0.05) −0.09 (−0.20, 0.01) 0.092 −0.04 (−0.16, 0.07) 0.483

Notes: Data are mean (SD) unless otherwise stated. Bold text indicates a statistically significant difference with a p-value less than 0.05. *Between group differences at 6- and 12-month follow-up adjusted for baseline score of the 
outcome, sex, grade, only-child family, household registration, family economic status, whether having difficulty in studying, fathers’ education, and mothers’ education.

https://doi.org/10.2147/P
R

B
M

.S433467                                                                                                                                                                                                                                

D
o

v
e

P
r
e

s
s
                                                                                                                         

Psychology Research and Behavior M
anagem

ent 2023:16 
4176

Yang et al                                                                                                                                                             
D

o
v

e
p

r
e

s
s

Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


We found that psychologist-led intervention was effective in reducing depressive symptoms at 6 months, but teacher- 
led intervention had smaller effect sizes and wider confidence intervals, suggesting that the intervention fidelity might be 
better in the psychologist-led group. Our results are consistent with previous research that found psychologist-led 
intervention to be superior to teacher-led intervention.43,46,47 This may be due to differences in expertise, attitude, and 
practical skills of the intervention facilitators. Although class teachers are more competent in some areas such as 
classroom management, they have less psychological knowledge and more routine teaching tasks than school psychol
ogists, which might have compromised intervention delivery.43 The percentages of students who watched at least three 
episodes of the videos at school (72%) and at home (51%) in the teacher-led group were lower than those in the 
psychologist-led group (95%; 81%). In sensitivity analyses including only participants who watched at least three 
episodes both at school and at home, we found significant differences in depressive symptoms at 6 months for teacher- 

Table 4 Subgroup Analysis of Primary Outcome (DSRSC) for Students with Rural and Urban Household Registration

Psychologist- 
Led 

Intervention

Teacher-Led 
Intervention

Usual 
School 

Provision

Adjusted 
Difference (95% 

CI): Psychologist- 
Led Intervention vs 

Usual School 
Provision

p value* Adjusted 
Difference (95% 
CI): Teacher-Led 
Intervention vs 
Usual School 

Provision

p value*

Rural

N 43 (10.9%) 49 (13.1%) 153 (21.3%)

Baseline 8.07 (5.56) 11.67 (7.59) 9.03 (6.36)

Follow-up at 6 months 5.65 (6.43) 9.84 (6.32) 9.78 (6.81) −4.16 (−6.28, −2.04) <0.001 −2.13 (−4.04, −0.22) 0.028
Follow-up at 12 months 6.15 (6.93) 7.13 (7.12) 8.92 (7.93) −2.78 (−5.47, −0.09) 0.043 −2.09 (−4.78, 0.60) 0.128

Urban

N 350 (89.1%) 325 (86.9%) 565 (78.7%)

Baseline 9.43 (6.60) 9.79 (6.64) 8.78 (6.82)

Follow-up at 6 months 8.08 (7.07) 8.10 (6.18) 7.78 (6.45) −0.59 (−1.47, 0.30) 0.192 −0.31 (−1.22, 0.60) 0.508

Follow-up at 12 months 9.27 (8.35) 6.65 (6.79) 7.69 (7.49) 0.57 (−0.71, 1.85) 0.385 −1.05 (−2.45, 0.35) 0.142

Notes: Data are mean (SD) or n (%) unless otherwise indicated. Bold text indicates a statistically significant difference with a p-value less than 0.05. *Adjusted for baseline 
DSRSC score, sex, grade, only-child family, family economic status, whether having difficulty in studying, fathers’ education, and mothers’ education.

Table 3 Sensitivity Analyses: Analysis of Primary (DSRSC) and Secondary Outcomes for Students Who Watched at Least Three 
Episodes of the Videos Both at School and Home at 6- and 12-Month Follow-Up for Psychologist-Led Intervention and Teacher-Led 
Intervention Vs Usual School Provision

Adjusted Difference  
(95% CI): Psychologist- 

led Intervention vs Usual 
School Provision

p value* Adjusted Difference  
(95% CI): Teacher-Led 
Intervention vs Usual 

School Provision

p value*

Depression Self-Rating Scale for Children (DSRSC)

Follow-up at 6 months −1.14 (−2.20, −0.09) 0.033 −1.23 (−2.45, −0.02) 0.047
Follow-up at 12 months 0.24 (−0.97, 1.45) 0.703 −1.58 (−3.13, −0.03) 0.046

Multidimensional Scale of Perceived Social Support (MSPSS)

Follow-up at 6 months 0.84 (−1.62, 3.31) 0.504 1.61 (−1.25, 4.47) 0.270
Follow-up at 12 months −0.35 (−3.18, 2.48) 0.807 3.49 (−0.05, 7.03) 0.053

Summary index of the EuroQol 5-Dimension Health 
Questionnaire (EQ-5Dindex)

Follow-up at 6 months 0.02 (−0.10, 0.14) 0.765 1.11 (−0.03, 0.26) 0.134

Follow-up at 12 months −0.09 (−0.20, 0.02) 0.111 −0.01 (−0.16, 0.14) 0.929

Notes: Bold text indicates a statistically significant difference with a p-value less than 0.05. *Between group differences at 6- and 12-month follow-up adjusted for baseline 
score of the outcome, sex, grade, only-child family, household registration, family economic status, whether having difficulty in studying, fathers’ education, and mothers’ 
education.
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led intervention compared with usual school provision, and the effect persisted at 12 months. Class teachers have 
opportunities to intensively consolidate intervention skills through their daily contact with students. If facilitators’ 
enthusiasm, confidence, and ability to motivate students could be enhanced, teacher-led intervention might be as effective 
as psychologist-led intervention. Therefore, additional training and supervision for intervention facilitators should be 
considered in future research to increase relevant knowledge and skills.48,49

We recorded no differences between groups for any secondary outcomes, suggesting that the intervention effects were 
specific to depressive symptoms. The short videos were specifically designed to improve knowledge and develop coping 
strategies known to reduce emotional problems. Therefore, the effect that we identified is consistent with the trial focus. 
However, additional measures of potential mechanisms, such as confidence in addressing adversities, might be more 
informative.

Compared with urban students, the between-group differences in depressive symptoms among rural students were 
more significant. In the rural group, there were small to medium effects of both psychologist-led intervention (where 
effects were maintained at 12-month follow-up) and teacher-led intervention compared with usual school provision. 
Some studies suggest that Internet-based mental health interventions, such as computerized cognitive behavioral therapy, 
can be used effectively to improve depressive symptoms and may be particularly useful in rural settings.50 People living 
in rural communities have greater difficulty accessing mental health services and factors influencing depressive 
symptoms differ between urban and rural adolescents.51–53 Our intervention might have addressed factors that are 
particularly important to rural students. Therefore, it is necessary to report differential effects of mental health interven
tions for socioeconomic status and geographic settings as the impact might vary according to various contextual factors. 
Future interventions should take into account contextual differences and develop tailored strategies for various subgroups 
to optimize their effectiveness. In addition, in future studies, it would be interesting to assess potential variations in 
outcomes between different interventions among both genders.

Regarding the intervention process, we found that the number of videos watched by students and parents, and whether 
students communicated with parents about the videos were significantly associated with the reduction in depressive 
symptoms. Family is a very important factor affecting the mental health of junior high school students.54,55 Studies have 
shown that parents’ attitudes and upbringing toward their children play a major role in influencing adolescents’ emotional 
status, and good parent-child relationships have a positive impact on children’s mental health.56,57 Therefore, how to 
encourage parents to watch videos and interact with their children should be considered in the future.

One strength of this trial was that the intervention mainly took place in the school setting, thus increasing ecological 
validity. Although the intervention facilitators received some training and supervision, participants were not given any 
direct guidance by the research team during treatment or when responding to assessments. The intervention was designed 
to be broadly applicable to Chinese adolescents, and the short videos uploaded to the Chaoxing platform are free and 
easily accessible to adolescents, parents and teachers, thereby increasing generalizability. Additional strengths were that 
recruitment and retention were high and the design and procedures were robust with oversight from a registered clinical 
trials unit.

This study also had several limitations. First, the primary outcomes were based on self-report measures rather than 
diagnostic interviews. It is unclear whether the reduction in depressive symptoms was indicative of changes in diagnostic 
status. Additionally, the study did not collect the information about current diagnosis of depression or use of medication 
with antidepressants or mood stabilizers. Future studies could explore the impact of the intervention on different levels of 
depressive symptoms. Second, our study only included schools from one district in Shanghai. Whether consistent results 
would be obtained with adolescents in other areas is unclear. Third, although the psychologist-led and teacher-led 
intervention facilitators had the same intervention material, we did not directly assess how the intervention was delivered. 
The differences between these groups might be caused by different intervention fidelity and different attitudes and ability 
of the facilitators. Fourth, there are potentially unmeasured differences in school characteristics, although individual 
factors were controlled for. Future studies should enrol more intervention sites to reduce the possibility that school-level 
factors colinear with the intervention arm. Finally, although the uptake of the intervention was fairly good, the number of 
episodes of videos watched by students and parents at home needs to be further improved.
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Conclusion
In conclusion, the short video-based mental health intervention for junior high school students did reduce depressive 
symptoms at 6 months. The findings suggest that video viewing frequency is important and the effects were more 
significant if at least three episodes of the videos were watched both at school and at home. The finding that rural 
adolescents benefited from the intervention supports its application in schools and areas short of psychological services. 
This study should be replicated in different contexts to confirm our findings. Further research is also needed to explore 
the potential mediators and moderators of the intervention, assess cost-effectiveness, and investigate participant and 
facilitator experiences.
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