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Background: There are not many drugs for teen depression, and many antidepressants are not
recommended for people under the age of 14 years. Thus, cognitive behavioral therapy, such as art therapy,
is widely used in the treatment of adolescent depression. Group painting therapy (GPT) is a psycho-art
treatment that allows the artist to engage in the creative process of painting.

Methods: Chinese and English databases were searched with a combination of words, including “Adolescent
depression”, “Group painting therapy”, “Art therapy”, and “Depression”. A meta-analysis of the literature
was carried out using the Cochrane system (RevMan 5.3).

Results: Six randomized controlled trials (RCTs) were included in this study, of which 4 (66.66%) adopted
the correct random assignment method, and 1 (16.67%) adopted a hidden detailed assignment scheme. One
(16.67%) article adopted a blind method to evaluate the results. After GPT, depressed adolescent patients’
positive emotion scores improved significantly [mean deviation (MD) =4.62, 95% confidence interval (CI)
(3.79, 5.45), P<0.01] as did patients’ negative emotion scores [MD =-1.88, 95% CI (-2.29, -1.46), P<0.01].
Patients’ cognitive function and executive ability were also significantly improved by GPT.

Discussion: The results of our systematic evaluation and meta-analysis confirmed that GPT significantly

improves adolescent depression and relieves patients’ negative emotions.
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Introduction there is a substantial increase in the incidence of mood

According to the China Youth Development Report, disorders that is second only to behavioral disorders

about 30 million children and adolescents under 17 years
of age in China are suffering from various emotional

(2-4). Adolescent depression, which is one of the most

common emotional disorders in adolescence, refers

disorders and behavioral problems; however, the overall
rate of consultation is less than 1/3 of this number (1).
Multiple studies have shown that during adolescence
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to depression in adolescents (5). The main clinical
symptoms include apathy, complaints of pain, difficulty
concentrating, difficulty making decisions, excessive
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feelings of guilt, irresponsible behavior, a lack of interest
in food or compulsive overeating resulting in rapid weight
loss or gain, forgetfulness, fear of death and end-of-life,
rebellious behavior, feelings of sadness, anxiety or despair,
sleeplessness at night, and excessive daytime sleep (6).
In relation to the etiology of depression, some studies
have found that genetic factors are the main reasons
for the continuous development of depression in early
adolescence (7). However, the dominant factor for the
sustained development of depression among adolescents in
mid-adolescence is environmental factors (8).

At present, the treatment methods for adolescent
depression include drug therapy, cognitive behavioral
therapy, and combination therapy (9). However, there
are few drugs for adolescent depression, and many
antidepressants are not suitable for people under 14 years
old. Therefore, cognitive behavior therapy is widely used in
the treatment of adolescent depression, and art treatment
is one of them. Group painting therapy is one of the
methods for psychological art treatment, which enables
painters to present the repressed feelings and contflicts in
the subconscious through the creative process of painting
and using non-verbal tools, and obtain the expression and
satisfaction in the process of painting, so as to achieve a
good effect of diagnosis and treatment (10). Both adults and
children can present a complete performance between the
two dimensions, and can meet the psychological needs in
the process of “appreciating oneself”.

In recent years, there have been reports related to the
application of group painting therapy to the treatment
of psychological diseases among teenagers in China and
abroad (11). However, the sample size of patients included
in most articles is small, and the sample is relatively single,
most of which are conducted in a certain hospital or a
certain area as the center. Therefore, different research
results can’t be consistent. At present, there is no sound
theoretical basis for systematic evaluation of the effect
of clinical group painting on the negative emotions of
adolescent depression in China. In this study, the meta-
analysis was used to comprehensively analyze the impact
of group painting on the negative emotions of adolescent
depression patients based on the references on the treatment
of adolescent depression by group painting published since
the establishment of the database, so as to provide a reliable
reference for further guiding the clinical treatment of
adolescent depression. We present the following article in
accordance with the PRISMA reporting checklist (available
at https://dx.doi.org/10.21037/apm-21-2474).
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Methods
Literature searching

China Biomedical Literature Database, Wanfang Database,
VIP Database, Baidu Academic, CMCI, Medline, Embase,
and PubMed were searched for articles on randomized
controlled trials (RCTs) on the effects of group painting
therapy (GPT) on adolescent depression published between
the establishment of the databases and March 15, 2021.
The relevant articles were selected using the Boolean logic
retrieval method of compound logic. The Chinese databases
were searched using a combination of search terms,
such as “adolescent”, “juvenile”, “minor”, “depression”,
“excessive anxiety”, “affective disorder”, “selective mutism”,
“neurosis”, “group painting therapy”, “art therapy”, and
“negative emotion”. The English databases were searched
using a combination of search terms, such as “adolescent
depression”, “panic attack specifier”, “Group painting
therapy”, “art therapy”, “overanxious disorder”, “Negative
emotions”, “depress”, “dysthymia”, “mood disorder”,
“selective mutism”, “avoidant disorder”, “affective disorder”,
“anxiety”, “anxious”, “panic disorder”, “agoraphobia”,
“combat disorder”, “mixed disorder”, and “neurosis”. The
quality of the retrieved articles was evaluated using the
Cochrane system (RevMan 5.3).

The above literature search terms were freely combined
to identify the included references after multiple searches,
and then the search engine was used to determine the
literature tracing. Experts and researchers in the field were

contacted for updates on the latest research progress.

Literature inclusion and exclusion criteria

To be eligible for inclusion in this meta-analysis, the
articles had to meet the following inclusion criteria: (I)
the subjects comprised adolescents (aged 13-18 years old);
(II) the study was a RCT; (III) the subjects did not have
an organic brain injury, physical injury, or serious chronic
disease; (IV) the diagnostic criteria for the experimental
group included the American Psychiatric Association
Diagnostic and Statistical Manual of Mental Disorders,
Diagnostic and Statistical Manual of Mental Disorders
(DSM-1V), and the International Classification of Diseases
and Related Health Problems (1CD-10), and the subjects’
anxiety or depression symptom scale scores were above the
diagnostic thresholds; (V) all the subjects had signed the
informed consent form.

Articles were excluded from the meta-analysis, if
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Table 1 Recommendations from the UK National Institute of Clinical Excellence

Serial number Item

Evaluation results

1 Cases were selected from different levels of medical institutions

and studied at multiple centers

The inclusion and exclusion criteria were strict

The patients enrolled were continuously recruited

o N o o~ W N

and the results were reported

The main purpose of the study was clearly described

Clear definition of the study’s measurements were provided

The data collected should meet the expected metrics.

The main findings of the study were described in detail

A hierarchical analysis of outcome indicators was performed,

(I) High-risk bias; (Il) low-risk bias; (lll) unclear-risk bias

(I) High-risk bias; (ll) low-risk bias; (lll) unclear-risk bias
(I) High-risk bias; (Il) low-risk bias; (lll) unclear-risk bias
(I) High-risk bias; (1l) low-risk bias; (lll) unclear-risk bias
(I) High-risk bias; (Il) low-risk bias; (lll) unclear-risk bias
(I) High-risk bias; (ll) low-risk bias; (lll) unclear-risk bias
(I) High-risk bias; (ll) low-risk bias; (lll) unclear-risk bias

(I) High-risk bias; (Il) low-risk bias; (lll) unclear-risk bias

they met any of the following exclusion criteria: (I) the
studies did not include a randomized control group;
(IT) the patients had other mental disorders (e.g.,
schizophrenia or bipolar disorder); (II) the patients had
psychotic depression or treatment-resistant depression,
or the research object was a special population, and
age and gender were restricted; (IV) the article was
about a repeatedly published study; (V) the article was a
conference speech, literature review, case study report,
lecture, or critical literature; (VI) complete data for the
study could not be obtained; (VII) the study examined the
effects of GPT combined with antidepressants.

The abstract and full text of each article were screened
by two senior experts, and three pre-experiments were
conducted in advance of the screening. In case of dissension,
consensus conclusions were reached through discussion
among the experts.

Observation indicators

The negative emotions of depressed adolescent patients
were tested by a number of scales, including the general
situation survey form, the positive and negative affect scale
(PANAS), the Connor-Davidson resilience scale (CD-
RISC), the self-esteem scale (SES), the Wisconsin card
sorting test (WCST) [which includes the number of correct
responses (Re) and the number of continuous responses
(Rp)], the MATRICS consensus cognitive battery (MCCB)
[which includes a language memory test (HVLI-R), a visual
memory test (BVMT-R), and a maze test (NAB-Mazes)],
and an emotion management test (MSCEIT-ME).

© Annals of Palliative Medicine. All rights reserved.

Data extraction

Two experts used unified Microsoft Excel to independently
extract the data, and 3 pre-experiments were conducted
before data extraction. When there was a disagreement
between the 2 experts, a consensus was reached via
discussion. The data extracted included: (I) the study title;
(II) the name of the first author and the publication year;
(III) the title of the publication; (IV) the research design
types; (V) general information about the subjects, including
region, sample size, gender, and age; (VI) the evaluation
indexes.

Risk of bias and quality assessment

Risk of bias was assessed by two researchers simultaneously.
If the two researchers disagreed, the results were
determined via discussion. Quality was evaluated using
recommendations from the National Institute of Clinical
Excellence (NICE). The specific quality assessment items are
set out in Table 1. Two researchers made a quality judgment
of “high risk bias”, “low risk bias”, and “unclear” for the
entries in Table 1, and then compared the consistency of the
judgment results, and if the opinion was no agreement, the
consistency evaluation was obtained through discussion.
The score of low risk evaluation result for each entry in
Table 1 was 1, while high risk bias and unclear were not
scored, and the scores ranged from 0 to 8. If the final
score was 6-8, the included literature was judged to be a
high-quality study, if the final score was 3—6, the included
literature was judged to be a medium-quality study, and if
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Figure 1 Retrieval flow chart.
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Figure 2 Quality evaluation results based on the
recommendations of the National Institute of Clinical

Optimization, United Kingdom.

the final score was 0-2, the included literature was judged
to be a low-quality study.

Statistical methods

The statistical analysis was performed using StataSE 12.0
(College Station, USA). The risk of bias of each included
article was assessed using the bias-risk assessment diagram
of RevMan 5.3. Each effect was expressed using a 95%
confidence interval (CI). When P>0.01 and I’<50%, a fixed-
effects model was used for the meta-analysis. When P<0.01

© Annals of Palliative Medicine. All rights reserved.
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(n=38)

and I’>50%, a random-effects model was used for the meta-
analysis.

Results

The retrieval results and the basic information of the
included articles

A total of 307 articles were retrieved from the database
search, leaving 289 articles after duplicity screening and
automated quality screening. Based on a review of abstracts
and titles, 147 of these articles were removed. After reading
the full text, a further 136 articles were removed. Reasons
for exclusion were mainly: 48 articles had subjects who
were not adolescents, 56 studies did not have a randomised
controlled analysis of cases, 18 studies had subjects whose
age could not be distinguished, and relevant information
could not be extracted for 14 studies. Finally, 6 articles
(12-17) were included in the meta-analysis, which included
567 inclusion criteria for the subjects. Figure 1 shows the
flowchart of the search used for the articles.

The quality of the selected articles was evaluated according
to the quality evaluation table of recommendations of the
National Institute of Clinical Fxcellence, UK, and the obtained
data were plotted (see Figure 2). Among the included articles,
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Table 2 Basic details of the included articles

Yuan et al. Meta-analysis: effects of GPT on depression

Publication  Disease Age  Sample Inclusion Treatment Treatment .
Author ) o . Effectiveness
year type (years) size criteria methods duration (months)
Bar-Sela G 2007 Depression 12-18 144 BDI >14 GPT =23 vs. 1 GPT vs. WL, -0.73 (-1.47, -0.11)
WL =23
Brandao FMV 2019 Depression 13-19 53 ADIS-IV-C/P  GPT =32 vs. 1.5 GPT vs. WL, -0.34 (-0.98, -0.07)
NT =32
Dolle K 2013 Depression 12-18 60 CES-D =20 GPT =40vs. 1 GPT vs. PBO, 0.56 (0.17, 1.23)
PBO =40
Dolle K 2014 Depression 13-19 90 CDI >10; GPT =32 vs. 2 GPT vs. NT, -0.96 (-1.89, -0.56)
HAM =10 NT =32
Jorm AF 2006 Depression 11-18 100 CES-D=20 GPT =51vs. 15 GPT vs. NT, -0.45 (-1.11, -0.25)
NT =51
Tahmasebi Z 2017 Depression 13-18 120 CDI >10; GPT =60 vs. 2 GPT vs. WL, -0.86 (-1.34, 0.09)
HAM =10 WL =60

GPT, group painting therapy; WL, waiting-list; NT, non-treatment; PBO, placebo.

Random sequence generation (selection bias)

Allocation concealment (selection bias)

Blinding of participants and personnel (performance bias)
Blinding of outcome assessment (detection bias)
Incomplete outcome data (attrition bias)

Selective reporting (reporting bias)

Other bias

i

I 1 1 1
0% 25% 50% 75%

1
100%

. Low risk of bias

I:' Unclear risk of bias

[l High risk of bias

Figure 3 Evaluation results of the bias-risk analyses of the articles. + represents low-risk bias; — represents high-risk bias; and ? represents

unclear-risk bias.

2 articles had scores of 6-8 (33.33%), 3 had scores of 3-5
(50%), and 1 had a score of 0-2 (16.67%).

Of the 567 participants in the 6 clinical studies that
were included in the meta-analysis, 2 clinical studies were
conducted with a small sample size of 25 and 58 patients,
respectively, aged between 13 and 18 years. Of the 6 articles
that were included, the sample size, disease type, age,
treatment modality, duration of treatment, and effectiveness
of GPT were described in detail in young adults with
depression. The treatment methods included GPT,
treatment as usual (Tau; routine care without any structured

© Annals of Palliative Medicine. All rights reserved.

treatment), waiting-list control (WL; these patients did not
receive any treatment, but were told that treatment would
be available after a certain period), psychological placebo
(PBO; these patients were given general counselling and
attended follow-up examinations, but were not given any
actual treatment), and the non-treatment (N'T) control.
Table 2 sets out the basic details of the included articles.

Results of the risk of bias evaluation of articles

Figure 3 and Figure 4 show the evaluation results of multiple
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Random sequence generation (selection bias)

Allocation concealment (selection bias)

- | Blinding of participants and personnel (performance bias)
Blinding of outcome assessment (detection bias)

= | Incomplete outcome data (attrition bias)

= | Selective reporting (reporting bias)

. Other bias

Figure 4 Multiple studies in the literature corresponding to multiple bias-risk evaluation results. Note: + represents low-risk bias; —

represents high-risk bias; and ? represents unclear-risk bias.

Experimental group Control group

Mean difference Mean difference

Study or subgroup Mean SD Total Mean SD Total Weight 1V, Random, 95% ClI IV, Random, 95% ClI

Bar-Sela G (2007) -10.2 5.489301 72 078 47823 72 23.0% -10.98[-12.66,-9.30] .

Brand&o FMV (2019) 58 6.2312 25 054 36744 28 21.4% -6.44 [-9.24,-3.64) b

Dolle K (2013) -15.4 10.34232 30 1.42 87853 30 17.5% -16.82(-21.68,-11.96] -

Dolle K (2014) -85 578823 45 023 7.4567 45 21.5% -6.73-9.49,-3.97) -

Jorm AF (2006) 06 7.89377 50 021 17.4756 50 16.6% 0.39[-4.93,5.71] -+

Tahmasebi Z (2017) -3.4 12.46234 60 -3.45 0 60 Not estimable

Total (95% Cl) 282 285 100.0% -8.23[-12.14,-4.32] *

Heterogeneity: Tau®= 16.57; Chi*= 33.07, df = 4 (P<0.00001); I*= 88% _=1 00 _550 : 5=o 160

Test for overall effect: Z= 4.12 (P<0.0001)

Experimental group  Control group

Figure 5 Comparison of curative effects between the GPT and control groups. GPT, group painting therapy.

bias-risk analyses of articles drawn by RevMan 5.3 software.
In this study, among the 6 RCTS, only 4 (66.66%) (11,13-15)
described the correct random allocation method, and 1
(16.67%) (12) described the hidden allocation scheme in
detail. One (16.67%) (16) article evaluated the results using
the blind method; however, the other articles were not
evaluated using the blind method.

Meta-analysis of patients’ treatment effects

Figure 5 shows the effects of GPT on adolescent depression.
In 6 studies, depression and anxiety symptoms were
significantly improved in adolescents with depression after
GPT for a period [mean deviation (MD) score =-8.23; 95%
CI: -12.14 to —4.32; P<0.00001]. The results showed high

© Annals of Palliative Medicine. All rights reserved.

heterogeneity in the efficacy outcomes of group drawing
therapy for adolescent depression, with highly significant
and statistically significant differences (I’'=88%, P<0.01).

Meta-analysis results of PANAS score

Figure 6 and Figure 7 display the results of the meta-analysis
forest plots for the positive and negative affective scale
scores, respectively. A heterogeneity analysis was conducted
on the PANAS scores of the adolescents. As Figure 6 shows,
the chi-square test (Chi’) =7.09, degree of freedom (df)
=4, ’'=44%<50% (P>0.01). Thus, there was no substantial
heterogeneity, and the fixed-effects model was used for the
statistical analysis. It was found that the positive affective
scale scores of patients in the GP'T" group were significantly
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Experimental Control Mean difference Mean difference
Study or subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95%Cl 1V, Fixed, 95%Cl
Tahmasehi £ {20173 3327 432 60 27.37 3.23 BO  371% 5.90[4.54 726 L
Jorm AF ¢ 2006} 3245 345 a0 2754 BS 40 16.6% 4.91[2.87 6.94] -
Dolle K {2014} 2888 3849 45 2678 4.1 45  246% 320[1.53 487 -
Dolle K {2013} 3422 an 30 3011 a07 30 104% 411[1.53 6.69) -
Branddo FAY (20193 3374 458 29 3019 457 28 11.3%  355[1.0% 6.02 ™
Total (95% Cl) 210 213 1000% 4.62[3.79, 5.45] '
Heterogeneity: Chi*= 7.09, df = 4 (P=0.13); F= 44% t y y f
Tastfor overall sffact 7= 1080 (P<0.00001) -50 25 0 25 50
Favours [Experimental] ~ Favours [Control]
Figure 6 Meta-analysis forest plot of patients’ positive sentiment scale scores.
Experimental Control Std. Mean difference Std. Mean difference
Study or subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Bar-Sela G {2007 1922 345 T2 2634 5448 T2 228% -1.54 [F1.92,-1.17] b
Branddo Fhy {20193 18.78 31 25 2711 367 28 15.3% -2.37 [F3.09,-1.66] -
Daolle K (2014} 20.04 4.06 45 25498 4.54 45 20.8% -1.37 [1.83,-0.91] A
Jorm AF (2006 1956 367 A0 2647 387 a0 20.6% -1.82 [F2.29,-1.39] b
Tahmasebi Z (20173 18.67 2.89 B0 2726 4.06 B0 20.4% -2.45[2.93,-1.97] =
Total (95% Cl) 252 255 100.0%  -1.88[-2.29, -1.46] I
Heterogeneity, Tau?= 0.16; Chi*= 14.77, df= 4 (P=0.005); F=73% f t f 1
e -100 -50 0 50 100
Test for overall effect. Z=8.88 {P=0.00001) Favours [Experimental]  Favours [Control]
Figure 7 Meta-analysis forest plot of patients’ negative sentiment scale scores.
Experimental Control Mean difference Mean difference
Study or subgroup Mean SD Total Mean SD Total Weight V. Random,95% Cl IV, Random, 95% Cl
Bar-Sela G (2007} a0 43 T2 3TE 47 72 260% 1240([1083,13.87] =
Brand&o FMy (20183 487 51 25 388 36 28 234% 1080([8.50,13.30 =
Dolle K {20133 524 38 a0 392 32 300 253% 13.20[11.42 14.98] =
Jorm AF (20067 564 46 50 384 45 A0 253% 18.00([16.22 19.78] =
Tahmasehi £ (2017} 528 349 0o 387 0 60 Mat estimahle
Total (95% Cl) 177 240 100.0% 13.66[10.76, 16.57] L]
Heterogeneity; Tau®= 7.90; Chi®= 30.81, df= 3 (P<0.000013; F= 90% 5100 550 0 56 105
Test for overall effect: Z= 9.20 (P=0.00001) Favours [Experimental]  Favours [Control]

Figure 8 Meta-analysis forest plot of patients” CD-RISC scores.

higher than those of patients’ in the control group (MD
=4.62; 95% CI: 3.79-5.45; P<0.01). As Figure 7 shows,
Chi’ =14.77, df =4, ’=73%>50% (P<0.01). Thus, there was
substantial heterogeneity, and the random-effects model was
used for the statistical analysis. The results showed that the
negative affective scale scores of patients in the GPT group
were significantly lower than those of patients in the control
group [MD =-1.88; 95% CI: -2.29 to —1.46; P<0.00001].

Meta-analysis results of CD-RISC scores

Figure § shows the forest plot of the meta-analysis of
the CD-RISC scores. Based on the mean difference and
standard deviation (SD) of CD-RISC scores in the 6
articles, the relevant data of 5 articles were extracted to

© Annals of Palliative Medicine. All rights reserved.

analyze the heterogeneity of total sleep time of adolescent
patients with depression. The results showed that Chi’
=30.81, df =3, =90%>50% (P<0.00001). Thus, there was
substantial heterogeneity, and the random-effects model
was used for the statistical analysis. We found that patients’
CD-RISC scores after GPT were significantly higher than
those of patients in the control group [MD =13.66; 95% CI:
10.76-16.67; P<0.00001].

Meta-analysis of the SES scores

Figure 9 shows the meta-analysis forest plot of the SES
scores. The mean difference and SD of the SES scores
were described in detail in 6 articles, and the relevant data
of 5 articles were extracted to conduct a heterogeneity
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Experimental
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Mean difference
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Mean difference

Study or subgroup Mean SD Total Mean SD Total Weight IV, Random,95% Cl IV, Random, 95% ClI
Bar-Sela G (2007} 2815 4456 25 2348 345 28 192% 467 [2.47, 6.87] -
Dalle k< {2013} 3024 3889 a0 22586 376 0 197% F.78[5.84, 977 -
Dolle kK (2014} 2978 467 45 2314 287 15 20.2% 6.64 [6.04, 5.24] =
Jorm AF {20083 3456 428 50 2198 2458 a0 208% 1258([11.19,13.87] =
TahmasehiZ (20173 3578 374 B0 23452 4.08 60 205% 12.26[10.86,13.66]
Total (95% Cl) 210 210 1000% 8.85[5.82, 11.88] *
Heterogeneity: Tau®= 11.19; Chi*= 67.28, df = 4 (P<0.000013; F= 94% t f f f
Testfor overall effect Z= 5.72 {P<0.00001) Fav;i(r)s [Exge%ifnema” 0 Favofé [Comfo?]
Figure 9 Meta-analysis forest plot of patients’ SES scores.

Experimental Control Mean difference Mean difference
Study or subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% Cl
Bar-Sela G {2007} 107 23 72 82 18 72OM5% 248001.81,319] -
Branddo Fuy {20193 112 28 25 7Y 24 28 181% 3.40([2.09, 4.79] =
Dolle k(2013 164 18 o 11T 26 30 19.4% 4.70[3.57, 4683 =
Dolle K (20143 1749 21 45 124 24 45 20.4% A.80[4.57 6.43] -
Tahmasebi £ (20173 139 23 60 91 2.7 B0 20.6% 4.80[3.80, 4.70] =
Total (95% Cl) 232 235 1000%  4.17[2.94,5.41] +
Heterogeneity: Tau®= 1.73; Chi* = 33.40, df = 4 (P=0.00001}; F= 88% f f t t
Testfor averall effect Z= 6.60 (P=0.00001) ;:V%urs [E;sfrimenta“ 0 oo rngOmml] 50

Figure 10 Meta-analysis forest plot of patients’ MSCEIT-ME scores.

Experimental Control Mean difference Mean difference
Study or subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% ClI
Bar-Sela G {2007} 52.67 GE4 72 4676 543 72 26.0%  8.91[6.93,10.88] =
Daolle kK (20133 64.34 46T 30 4865 47T 300 231% 15.69[13.04,18.34] -
Dolle ks 20143 GY.78 654 45 5578 A28 45 24.0% 12.00[9.54, 14.46] -
Jarm AF {20063 a6.43 467 50 4532 487 B9 26.9% 1111 [9.36,12.86] =
Tahmasehi £ (20173 A9.75 64T 60 4843 0 60 Mot estimable
Total (95% Cl) 257 272 100.0%  11.81[9.27,14.35] ¢
Heterageneity: Tau®= 5.46; Chi*= 16.46, df= 3 (P=0.0009); F=82% 1100 _550 3 5’0 1005

Test for overall effect: Z= 910 (P=0.00001)

Favours [Experimental]

Favours [Control]

Figure 11 Meta-analysis forest plot of patients’ SC scores.

analysis on the SES scores of the depressed adolescent
patients. The results showed that Chi’ =67.28, df =4,
I’=94%>50%, (P<0.00001). Thus, there was substantial
heterogeneity, and the random-effects model was used
for the statistical analysis. We found that the SES scores
of depressed adolescent patients treated with GPT were
significantly higher than those of patients in the control
group [MD =8.85; 95% CI: 5.82-11.88; P<0.0001].

Meta-analysis results of WCST test results

Figures 10-13 show the meta-analysis results for the
WCST test results. Figure 10 shows the meta-analysis
forest plot for the MSCEIT-ME scores. The results of
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a heterogeneity analysis of the WCST test showed that
Chi® =33.40, df =4, I’=88%>50% (P<0.00001). Thus, there
was substantial heterogeneity, and the random-effects
model was used for the statistical analysis. We found that
the MSCEIT-ME scores of depressed adolescent patients
treated with GPT were significantly higher than those of
patients in the control group [MD =4.17; 95% CI: 2.94-
5.41; P<0.00001].

Figure 11 shows the meta-analysis results of SC scores.
The results in Figure 11 show that Chi’ =16.46, df =3,
I’=82%>50% (P<0.00001). Thus, there was substantial
heterogeneity, and the random-effects model was used
for the statistical analysis. We found that the SC scores
of depressed adolescent patients treated with GPT were
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Figure 12 Meta-analysis forest plot of patients’ BVMT-R scores.
Experimental Control Mean difference Mean difference
Study or subgroup Mean SD Total Mean SD Total Weight IV, Random,95% ClI IV, Random, 95% Cl
Bar-Sela G {2007} 17.34 344 72 1178 3485 72 273% 556 [4.42 6.70] =
Branddo FMy {2019) 18.65 421 25 1067 4.02 28 206% T.98 [5.76,10.20] -
Dolle k (2013} 17.67 289 30 989 245 0 261% 778642 914 =
Dalle kK (20143 2067 354 45 11.43 3.02 45 26.0% 9.24 [7.88,10.60] =
Tahmasehi Z {2017} 2125 298 B0 10.76 1] 60 Mot estimahble
Total (95% Cl) 232 235 1000%  7.60([5.84, 9.35] +
Heterogeneity: Tau*= 2.59; Chi*=17.63, df= 3 (P=0.0005); F= 83% I y I I
Test for averall effect 2= 8.48 (P=<0.00001) -100 50 0 50 100
Favours [Experimental] ~ Favours [Control]
Figure 13 Meta-analysis forest plot of patients’ NAB-Mazes scores.
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Figure 14 Meta-analysis forest plot of patients’ Re scores.

significantly higher than those of patients in the control
group [MD =11.81; 95% CI: 9.27-14.35; P<0.00001].

Figure 12 shows the meta-analysis forest plot of
BVMT-R score. The results show that Chi* =35.86, df =4,
I’'=89%>50% (P<0.00001). Thus, there was substantial
heterogeneity, and the random-effects model was used for
the statistical analysis. We found that the BVM'T-R scores
of depressed adolescent patients treated with GPT were
significantly lower than those of patients in the control
group [MD =6.37; 95% CI: 4.72-8.03; P<0.00001].

Figure 13 shows the meta-analysis forest plot of Nab-
Mazes scores. The results show that Chi’ =17.53, df =3,
I’=83%>50% (P<0.00001). Thus, there was substantial
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heterogeneity, and the random-effects model was used for
the statistical analysis. We found that that the NAB-Mazes
scores of patients in the GPT group were significantly lower
than those of patients in the control group [MD =7.60; 95%
CI: 5.84-9.35; P<0.00001].

Meta-analysis results of MCCB test

Figure 14 and Figure 15 show the results of the meta-
analysis of the MCCB test scores in GPT for adolescent
patients with depression. Figure 14 shows the meta-analysis
forest plot of the Re scores. The results showed that Chi’
=63.82 df =5, I’=92%>50% (P<0.00001). Thus, there was
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Figure 15 Meta-analysis forest plot of patients’ Rp scores.
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Figure 16 Funnel plot of the publication bias of the included

articles.

substantial heterogeneity, and the random-effects model
was used for the statistical analysis. We found that that the
Re scores of patients in the GPT group were significantly
lower than those of patients in the control group [MD
~12.43;95% CI: 8.70-16.15; P<0.00001].

Figure 15 shows the meta-analysis forest map of the
Rp scores. The results showed that Chi’ =15.37, df =5,
I’=67%>50% (P<0.01). Thus, there was substantial
heterogeneity, and the random-effects model was used
for the statistical analysis. We found that the Rp scores of
the depressed adolescent patients treated with GPT were
significantly lower than those of patients in the control
group [MD =-13.66; 95% CI: -14.81 to —-12.51; P<0.01].

Publication bias

Figure 16 shows the funnel plot of the publication bias of
the included articles. A meta-analysis was conducted on the
negative emotion scores of the depressed adolescent patients
before and after GPT. The circle and midline of some of
the studies are basically symmetrical, which indicates that
there was no bias in the publications; thus, the conclusions
drawn are relatively credible.
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Favours [Experimental] ~ Favours [Control]

Discussion

With the increasing pressure of modern people’s life, the
number of patients with depression in the youth group is
increasing year by year (18). As the target of attention from
all walks of life, the treatment of depression has become
a hot topic in scientific research. This study included 6
literatures, with a total of 567 cases of adolescent depression.
This study adopted the recommendations of the National
Institute of Clinical Optimization for quality evaluation.
After strict scoring criteria, the results showed that among
the adopted references, 2 had 6-8 scores (33.33%), 3 had 3
scores (50%), and 1 had 0-2 scores (16.66%).

The results of this study also showed that after GPT,
the positive emotion scores of depressed adolescent
patients improved significantly compared to those of
patients in the control group [MD =4.62; 95% CI: 3.79-
5.45; P<0.01]. GPT patients’ negative emotion scores also
improved significantly [MD =-1.88; 95% CI: -2.29 to
-1.46; P<0.01]. Patients’ CD-RISC scores after GPT were
significantly higher than those of patients in the control
group [MD =13.66; 95% CI: 10.76-16.67; P<0.01].
GPT patients’ SES scores were also significantly higher
than those of patients in the control group [MD =8.85;
95% CI: 5.82-11.88; P<0.01]. Thus, GPT significantly
improves the self-esteem and resilience levels of depressed
adolescent patients. This may be related to the content
of the painting courses, which have different themes, and
the timely positive feedback and positive performance
evaluations the patients receive from their peers in the
courses, which increase their levels of satisfaction, and
correct their negative self-views (19). The establishment
of supportive, encouraging, and trusting relationships in
GPT groups helps patients to master the correct way to
vent negative emotions, improve their communication
skills, identify their own problems, accept their own
shortcomings, and approach problems in life with a
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positive and dialectical attitude, which in turn improves
their resilience (20).

The meta-analysis of the WCST test results showed that
patients’ MSCEIT-ME [MD =4.17; 95% CI: 2.94-5.41;
P<0.01], SC [MD =11.81; 95% CI: 9.27-14.35; P<0.01],
BVMT-R [MD =6.37; 95% CI: 4.72-8.03; P<0.01], and
NAB-Mazes [MD =7.60; 95% CI: 5.84-9.35; P<0.01] scores
all varied significantly, which indicates that GPT, as an
anti-depressant method, restores the cognitive function of
depressed adolescent patients to a certain extent. It may be
that the entire painting process of GPT requires multiple
areas of the brain to coordinate with each other and
interact together, which accelerates the recovery of patients’
cognitive function to a certain extent. The meta-analysis
results for the MCCB test scores showed that compared to
patients in the control group, depressed adolescent patients
who underwent GPT had significantly improved Re [MD
=12.43;95% CI: 8.70-16.15; P<0.01] and Rp [MD =-13.66;
95% CI: -14.81 to —12.51; P<0.01] scores, which suggests
that GPT improves the executive function of depressed
adolescent patients to a certain extent.

A meta-analysis was conducted to compare the efficacy
of group painting therapy for adolescent depression
before and after treatment. The funnel plot was drawn to
show that there was no publication bias, and the obtained
conclusion was credible. Risk bias was not the main factor
affecting the conclusion.

Conclusions

In this study, 6 articles related to the negative emotional
performance of adolescents with depression were identified
using the Boolean logic retrieval method of compound
logic retrieval. A meta-analysis was conducted to evaluate
the effects of GPT on negative emotions in adolescent
patients with depression. The results confirmed that
GPT significantly improves the depressive symptoms of
adolescent patients with depression, and also improves their
positive emotion, CD-RISC, SES, WCST, and MCCB
scores. A limitation of this study is that some of the included
articles had certain levels of heterogeneity, which may have
affected the results. Further studies need to be conducted
in the future to confirm our results. In conclusion, this
study provides a scientific basis for the use of GPT in the
treatment of adolescent depression.
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