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Abstract

Generalized anxiety disorder (GAD) has harmful effects on physical and mental health
and quality of life. Coloring therapy has been reported to have a positive effect on
improving patient anxiety and depression. But there are no reported clinical trials
examining their effectiveness as a treatment for GAD. This study was planned to
evaluate the effectiveness of coloring therapy combined with conventional therapy
in improving anxiety, depression, and positive and negative emotions with GAD. This
randomized controlled study comprising 88 GAD patients was selected for interven-
tion in different wards. The control group (n = 45) was given conventional antianxiety
medication and physical therapy, and the experimental group (n = 43) received color-
ing therapy combined with conventional therapy. The Self-Rating Depression Scale,
Self-Rating Anxiety Scale (SAS), Hamilton Depression Scale, Hamilton Anxiety Scale
(HAMA), and Positive and Negative Affect Scale were assessed in both groups before
and 3weeks after the intervention. After the intervention, there were statistical dif-
ferences in intra- and inter-group comparisons of anxiety, depression, and positive
and negative mood scales in the experimental and control groups (p <.05). The minus
in anxiety/positive emotions pre- and postintervention in the experimental group
was statistically significant compared to that in anxiety/positive emotions pre- and
postintervention in the control group (HAMA: d = 1.45, 95% confidence interval [CI]
(0.34, 2.57), p = .011; SAS: d = 3.87, 95% CI (1.73,6.00), p = .001; positive: d = 1.76,
95% Cl (0.17, 3.34), p = .030). The minus in depressive/negative emotions pre- and
postintervention in the experimental group was not statistically significant compared
with that in depressive/negative emotions pre- and postintervention in the control
group (p>.05). For GAD patients, adding coloring therapy based on conventional drug
therapy and physical therapy can not only reduce depression and negative emotions
but also have better effects on reducing anxiety and improving positive emotions

than conventional therapy.
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1 | INTRODUCTION

Generalized anxiety disorder (GAD) is a persistent, scenario-
independent disorder with worry psychological characteristics as a
core, including subjective feelings and somatic symptoms. L2 GAD
is a clinically common chronic disease, with an annual prevalence
of 1.9%-5.1% in the general population and a lifetime prevalence of
4.1%-6.6%. Its comorbidity rate is high, especially with depression,
of 45.7%-70.0%.>* Studies have shown that persistent and recur-
rent anxiety and depressive symptoms can seriously affect the psy-
chological health and quality of life of patients with GAD, increasing
their risk of suicide and decreasing disability loss life years, thus im-
posing a serious psychological and economic burden on individuals,
families, and even society.>® Therefore, it is of great clinical practice
and social significance to seek more cost-effective treatments ac-
cording to the psychological characteristics of patients with GAD.
Currently, GAD field studies have extensively discussed the
pathogenesis of GAD in terms of genetic factors, neurostructural
pathology, structural brain abnormalities, neurobiochemical ab-
normalities, immune system abnormalities, and endocrine system
alterations,” but a unified understanding has not yet been formed
due to its intricacies. In the past clinical treatment, GAD was mainly
treated with a combination of pharmacological, physical, and psy-
chological therapies, due to difficulties such as long duration and
easy recurrence. Of these, psychotherapy is an indispensable ad-
junct in the treatment of the disease, which can enhance the clinical
treatment effect; significantly improve the anxious state of patients;
and provide improvement in the disease, mainly including cognitive-
behavioral therapy, relaxation training, kinetic therapy, interper-
sonal psychotherapy, and Morita therapy.® However, most of the
current psychotherapeutic tools still have poor cost-effectiveness
ratios, so the increasingly critical global situation requires immediate
new psychotherapeutic methods with short treatment courses, low
cost, and low relapse rates. Research studies” ™! have shown that
coloring therapy is a new treatment method in which patients can
express their emotions through colors and patterns. It can provide
psychological support for patients, reduce anxiety and depression,
and help divert patients' attention from anxiety events. Compared
with other psychotherapies, coloring therapy is not related to ob-
jective factors such as patients' cognitive ability, language, age, and
drawing skills, and is favored by researchers because it is time sav-
ing, safe, efficient, and free from site constraints. However, research
has been performed on coloring therapy in China, especially, fur-
ther research on its practical application field and economic benefit
ratio is required. Therefore, based on the comprehensive analysis
of relevant research results at home and abroad, this study applied
coloring therapy to GAD patients; assessed patients' psychological
conditions pre- and postintervention; and analyzed and compared

the improvement in patients' anxiety, depression, and positive and
negative moods to further study the mechanism of action and appli-
cation value of coloring therapy in the treatment of GAD to provide

new ideas for seeking more optimal psychological treatment.

2 | METHODS

2.1 | Study design

This study was a randomized controlled trail. It was conducted from
January 2020 to December 2020. The study was approved by the
medical ethics committee of our hospital. Participants could with-

draw from the study for any reason at any time.

2.2 | Participant selection

2.2.1 | Inclusion criteria

Patients with the following criteria were recruited for the study:
(1) patients who met the diagnostic criteria of the International
Classification of Diseases (ICD-10) and were first diagnosed with GAD
and hospitalized; (2) Hamilton Anxiety Inventory (HAMA) 214 points
and Hamilton Depression Inventory (HAMD), 24-item version <35
points, both in right-handedness; (3) age: patients aged 18-65years;
(4) education level: elementary school and above; and (5) study sub-
jects and their families provided informed consent to participate vol-

untarily and signed an informed consent form.

2.2.2 | Exclusion criteria

The reasons for exclusion were as follows: (1) patients with other
mental disorders, such as major depression, schizophrenia, panic dis-
order, and Parkinson's disease; (2) patients with serious heart, liver,
kidney, and other organ diseases; (3) patients who could not coop-
erate with treatment or whose condition was unstable; (4) patients
with eye diseases or color blindness that was not suitable for color-
ing therapy; (5) patients with hand injuries or disabilities that were
not suitable for coloring activities; and (6) patients who were receiv-
ing other system psychological counseling or treatment.

2.2.3 | Dropout criteria

The reasons for withdrawal included patients who withdrew volun-
tarily for various reasons during the study.
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Setting

The patients were recruited from the department of a psychiatric
tertiary care hospital. According to the post study, the size of this
study was calculated by G*power, and the appropriate sample size
was calculated as 80 patients. Finally, a convenient sample of 96 pa-
tients with GAD was selected from two wards for the study, 48 pa-
tients from January to June 2020 were included as the experimental
group, and 48 patients from July to December 2020 were included
as the control group. To prevent contamination, the experimental
and control groups were not in the same ward.

2.4 | Intervention

241 | Control group

The control group received conventional treatment and nursing for
GAD, in which treatment included pharmacotherapy with the same
anxiolytic mechanism and physical therapy with transcranial mag-
netic stimulation and low-frequency pulsed current stimulation. The
nursing in the control group included nursing routines, symptomatic
care, and psychological care for patients with GAD. The intervention
period was from inclusion in this study to 3weeks after enroliment.

2.4.2 | Experimental group
The experimental group added coloring treatment to the control
group.

Forming a research team

The implementation of the coloring therapy was a collaborative
effort by the study team, which comprised two chief psychoso-
matic physicians, two attending psychosomatic physicians, two as-
sociate chief nurses, two charge nurses, two nurse practitioners,
and two psychiatric nursing graduate students. Of these, two chief
psychosomatic physicians and two deputy chief nurses performed
strict quality control of the study protocol; two attending psycho-
somatic physicians assessed the anxiety, depression, and positive
and negative moods of patients in both groups using psychometric
scales before and 3weeks after the intervention; two postgradu-
ate students were responsible for the entire process of protocol
construction and application, data collection, and effect evalua-
tion; two charge nurses assisted the two postgraduate students in
the implementation of the intervention protocol; two nurse prac-
titioners assisted the two postgraduate students in data collection
and effect evaluation.

Preparation before coloring therapy

1. Develop a coloring therapy protocol. Initially, we developed an
intervention plan based on evidence. Then, we determined the
intervention protocol by expert consultation and pretesting.

2. Train a team. The two graduate nursing students from the study
team trained the team members according to the study protocol.
The training involved a combination of classroom training and
bedside practice; the training lasted for 3weeks, twice a week,
and lasted 90 min each time.

3. Prepare the tools needed for coloring therapy. The team leader
prepared the tools needed for coloring therapy, including a 32-
page coloring book for adults and 24 color pencils (lemon yel-
low, egg yellow, skin color, orange yellow, orange red, big red,
light red, light pink, dark pink, purple red, purple, sky blue, ul-
tramarine, light blue, grass green, light green, dark green, rich
green, ripe brown, brown, dark brown, gray, black, and white)
(Figure 1).

4. Intervention frequency. Duration of color application: 30-120 min

five times per week for 3weeks.

Implementation of coloring therapy

The research team's nurses and psychiatric nursing graduate stu-
dents selected the research subjects according to the patients'
medical records and the inclusion criteria of this study. Next,
the attending physician of the research team evaluated the pa-
tients' anxiety, depression, and positive and negative emotions.
Then, the nurses and nursing graduate students of the research
team guided the patients to choose their favorite picture book
patterns and colors to color the picture books according to the
patients' condition and degree of cooperation in the patients'
treatment interval. During this period, we did not interfere with
the patients' choice of patterns and coloring intentions; kept the
environment quiet, comfortable, and bright; closely observed
the patients' emotions and vital sign changes; and did not inter-
rupt the patients' coloring activities unless there were special
circumstances.

To ensure the homogeneity and standardization of the imple-
mentation of coloring treatment, the principal investigator pro-
vided coloring treatment guidance to the members of the research
team any time and promptly resolved any doubts by consulting
literature, consulting relevant experts, and holding research group

meetings.

2.5 | Outcome variables and measures

The outcomes were depression, anxiety, and positive and negative
moods using the Self-Rating Depression Scale (SDS), Self-Rating
Anxiety Scale (SAS), Hamilton Anxiety Scale, Hamilton Depression
Scale, and the Positive and Negative Affect Scale (PANAS).

2.5.1 | Demographic and clinical data

Baseline demographic or clinical data include the GAD patients' gen-
der, age, marital status, education level, mode of health insurance,
and presence of family history.
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1 Prepare the colored pencils;

2 Relax and feel free to choose where to start coloring to fully unleash your magic;

3 Use each color wisely and let
them release different energy;

Try different colors, all will have an

artistic effect beyond your imagination.
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Apply every part and

enjoy the whole process.

Only paint the picture partially,

the effect is not the same.

Gradlent coloring to increase

the sense of three-dImensional.

Before

The base color becomes black,

which can increase the sense of mystery.

Before

Coloring outside the outline to

produce an oil painting effect.

FIGURE 1 Program content of coloring therapy

2.5.2 | Assessment of anxiety levels

HAMA and SAS were used to assess the anxiety level. HAMA rates
the severity of anxiety symptoms, which includes two subscales of
mental anxiety and somatic anxiety with 14 entries, using a Likert 5-
point scale with scores ranging from O to 90.12 The higher the score,
the more severe the anxiety symptoms, where a score of 214 is con-
sidered the definite anxiety state. SAS assesses patients' subjective
feelings of anxiety. SAS consists of 15 items on a positive scale and
5 items on a negative scale, using a Likert 5-point scale, and is clas-
sified according to the score as mild anxiety 50-59 points, moderate

anxiety 60-69 points, and severe anxiety 70 points or more. 1314

2.5.3 | Assessment of depression levels

HAMD and SDS were used to assess the level of depression. HAMD
rates the severity of depressive symptoms, and the 24-item version was
selected for this study using a Likert 5-point scale, with scores ranging
from O to 86; the higher HAMD scores indicate the more severe depres-
sive mood,*® which is now widely used. SDS accurately reflects the sub-
jective level of depression felt by the self-assessor. The scale comprises
20 entries, including 10 positive and 10 negative entries, and is rated on
a 5-point Likert scale, with scores classified as 53-62 for mild depression,

63-72 for moderate depression, and 73 or more for major depression.®

2.54 | Assessment of positive and negative
emotional levels

PANAS comprises two dimensions of positive and negative emo-
tions, with 10 items each, using the Likert 5-point scale. The scores

of both dimensions are 0-40, with higher positive mood scale
scores indicating higher positive emotions, higher negative mood
scores indicating stronger negative emotions, and Cronbach's
alpha coefficient of .88 and .85, respectively, with good

reliability.}”18

2.6 | Statistical analysis

In this study, SPSS24.0 software was used for the statistical analy-
sis of data; the mean and standard deviation (M +SD) were used for
measurement data conforming to normal distribution; frequency
(percentage) was used for count data. Two-sample t-test (between-
group comparison) was used for the comparison of two-sample
data in randomized design; paired t-test (within-group comparison)
was used for the comparison of paired data; and two-test was used
for count data. All analyses were tested with a significance level of
p<.05.

3 | RESULTS

3.1 | Participants' flow through the trial

In this study, 48 patients comprised the experimental group and
48 patients the control group. Five patients (10%) in the experi-
mental group dropped out halfway (two patients were transferred
to another hospital for treatment, two patients requested for
early discharge, and one patient was too busy to participate), and
three patients (6.2%) in the control group withdrew due to early
discharge. The total dropout rate was 8.3% (8/96), as shown in
Figure 2.
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Assessed for eligibility(n=150)

Excluded(n=54)

Did not meeting inclusion
criteria(n=14)

Decline to participate(n=40)

Randomized(n=96)

y

A J Allocation A

Experimental group(n=48) AN
Received coloring therapy and conventional
therapy

Comparison group(n=48)
Received conventional therapy

Y Follow-Up A
AN

Baseline(n=48)
Lost to follow-up(n=0)
Discontinued intervention(n=5)
Reason: Transfer to another hospital for
treatment(n=2)
Request for early discharge(n=2)
Too busy to participate(n=1)

Baseline(n=48)
Lost to follow-up(n=0)

Discontinued intervention(n=3)
Reason: Request for early discharge(n=3)

\ Analysis
\__ \

Analysed (n=43)

Analysed (n=45)
Excluded from analysis(n=0)

FIGURE 2 Flow chart of the study
participants

Excluded from analysis(n=0)

3.2 | Participant characteristics

The demographic and clinical data of the patients in the two groups
are presented in Table 1. There was no significant difference be-
tween the two groups (p>.05).

3.3 | Effects of coloring treatment on the anxiety
level of GAD patients

Before the intervention, the overall mean of the HAMA/SAS scores
in the experimental group was not significantly different from that
of the HAMA/SAS scores in the control group (HAMA: t = 0.73,
p = .470; SAS: t = 0.67, p = .500). After the intervention, there
were statistical differences between the experimental group and
the control group in the HAMA/SAS scores between and within
the group (p<.001). The minus between the experimental group
pre- and postintervention and that between the control group pre-
and postintervention were statistically different (HAMA: d = 1.45,
95% Cl [confidence interval] (1.48, 7.91), p = .011; SAS: d = 3.87,
95% Cl (1.73, 6.00), p = .001), as presented in Tables 2 and 5.

3.4 | Effects of coloring treatment on the
depressed level of GAD patients

Before the intervention, the overall mean of the HAMD/SDS scores in
the experimental group was not significantly different from that of the
HAMDY/SDS scores in the control group (HAMD: t = 0.40, p = .693;

SDS: t = 0.81, p = .419). After the intervention, there were statistical
differences between the experimental group and the control group in
the HAMDY/SDS scores between and within the group (p<.001). The
minus between the experimental group pre- and postintervention and
that between the control group pre- and postintervention were not
statistically different (HAMA: d = 0.59, 95% CI (-0.68, 1.85), p = .358;
SDS: d = 1.40, 95% CI (-0.74, 3.53), p = .197), as presented in Tables 3
and 5.

3.5 | Effects of coloring treatment on positive and
negative emotions of GAD patients

Before the intervention, the overall mean of the positive/negative
emotions scale scores in the experimental group was not signifi-
cantly different from that of the positive/negative emotions scale
scores in the control group (positive: t = 1.25, p = .213; negative:
t = 0.49, p = .627). After the intervention, there were statisti-
cal differences between the experimental group and the control
group in the positive/negative emotions scale scores between and
within the group (p<.001). The minus of positive emotions scale
scores between the experimental group pre- and postintervention
and that between the control group pre- and postintervention
were statistically different (d = 1.77, 95% CI [0.14, 3.39], p = .034).
The minus of negative emotions scale scores between the ex-
perimental group pre- and postintervention and that between the
control group pre- and postintervention were not statistically dif-
ferent (d = 1.42, 95% CI [-0.27, 3.11], p = .098), as presented in
Tables 4 and 5.
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TABLE 1 Demographic and clinical data

Experimental Control group
Variable group (n = 43) (n = 45) t/x? p
Gender
Male (%) 14 (32.6) 15(33.3) 0.01° 938
Female (%) 29 (67.4) 30(66.7)
Age (mean+SD) 46.56+13.02 4991+11.11 1.30° 197
Education
Primary school (%) 22 (51.2) 19 (42.2) 1.912 .385
Middle/high school (%) 14 (32.6) 21(46.7)
Above high school (%) 7 (16.3) 5(11.1)
Marital status
Unmarried (%) 4(9.3) 3(6.7) 1.41° 497
Married (%) 36(83.7) 41(91.1)
Divorce (%) 3(7.0) 1(2.2)
Profession
1 (No fixed occupation) (%) 28 (65.1) 24 (53.3) 1.87° 616
2 (Workers) (%) 6(14.0) 6(13.3)
3 (Technicians) (%) 6(14.0) 9 (20.0)
4 (Individual) (%) 3(7.0) 6(13.3)
Medical insurance type
Medical insurance (%) 22 (51.2) 23 (51.1) 1.30° .550
Agricultural insurance (%) 14 (32.6) 18 (40.0)
Own expense (%) 7 (16.3) 4(8.9)
Family history
Negative (%) 40 (93.0) 41 (91.1) 0.00° >.999
Positive (%) 3(7.0) 4(8.0)
Abbreviation: SD, standard deviation.
22,
bt.
TABLE 2 Comparison of anxiety Before After
levels between the GAD patients in the
experiment and control groups Variable Group Mean + SD Mean +SD t p
HAMA Experiment (n = 43) 17.74+2.47 3.58+1.58 33.04° <.001
Control (n = 45) 17.36+£2.55 4.64+1.87 34.99° <.001
t 0.73" 2.87°
P 0.470 0.005
SAS Experiment (n = 43) 56.30+4.31 36.84+4.11 26.47° <.001
Control (n = 45) 55.71+3.88 40.11+4.43 19.97° <.001
T 0.67° 3.59°
P 0.500 0.001

Abbreviations: HAMA, Hamilton Anxiety Scale; SAS, Self-Rating Anxiety Scale.
Paired t-test.
PIndependent samples t-test.

4 | DISCUSSION participants focus their attention and devote themselves to the pre-
sent moment but also can alleviate anxiety states. Also, it can enable
41 | The effectiveness of coloring therapy participants to express negative emotions through free coloring on ex-

isting images. Compared to other art therapies, coloring therapy does
Coloring therapy belongs to the category of art therapy and is an ac- not have complex requirements for participants and does not require
tivity that creates a positive state of mind,*” which not only can help any training or skill, so more patients could receive coloring therapy in



Variable

HAMD

SDS
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Group

Experiment (n = 43)

Control (n = 45)
t
p

Experiment (n = 43)

Control (n = 45)
t
p
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Before After
Mean+SD Mean+SD
14.44+3.30 3.23+1.13
14.71+3.07 4.09+1.77
0.40° 2.72°

.693 .008
51.14+3.80 36.74+3.71
51.96+5.51 38.96+4.43
0.81° 2.53"

419 .013

23.67°
24.96%

22.58°

15.22°

<.001
<.001

<.001
<.001

Abbreviations: HAMD, Hamilton Depression Scale; SD, standard deviation; SDS, Self-Rating
Depression Scale.

?Paired t-test.

®Independent samples t-test.

Variable

Positive

Negative

Abbreviation: SD, standard deviation.

?Paired t-test.

Group

Experiment (n = 43)

Control (n = 45)
t
p

Experiment (n = 43)

Control (n = 45)
t
p

PIndependent samples t-test.

Variable

HAMA

HAMD

SAS

SDS

Positive

Negative

Group

Experiment (n = 43)
Control (n = 45)
Experiment (n = 43)
Control (n = 45)
Experiment (n = 43)
Control (n = 45)
Experiment (n = 43)
Control (n = 45)
Experiment (n = 43)
Control (n = 45)
Experiment (n = 43)
Control (n = 45)

Before After
Mean+SD Mean+SD
24.35+4.05 37.40+2.73
23.07+5.41 34.16+4.11
1.25° 4.34°
.213 <.001
32.28+4.68 20.81+2.58
32.78+4.91 22.73+2.38
0.49° 3.64°
0.627 <.001
95% ClI for mean
Mean + SD difference
1416 +2.81  1.45(0.34,2.57)
1271 £2.44
11.21 +£3.11 0.59 (-0.68, 1.85)
10.62 £2.86
19.47 +4.82  3.87(1.73, 6.00)
15.60 +5.24
14.40 +4.18 1.40(-0.74, 3.53)
13.00 +5.73
13.05 +3.49 1.76 (0.17, 3.34)
11.29 £3.95
11.47 +4.03 1.42(-0.27, 3.11)
10.04 £3.94

24.51°
14.70°

18.65°
17122

2.59

0.92

3.60

1.30

2.21

1.67

<.001
<.001

<.001
<.001

.011

.358

.001

197

.030

.098

Abbreviations: HAMA, Hamilton Anxiety Scale; HAMD, Hamilton Depression Scale; SAS, Self-
Rating Anxiety Scale; SD, standard deviation; SDS, Self-Rating Depression Scale.

TABLE 3 Comparison of depression
levels between the GAD patients in the
experiment and control groups

TABLE 4 Comparison of positive and
negative emotions between the GAD
patients in the experiment and control
groups

TABLE 5 Comparison of the minus
between pre- and post intervention of
each outcome index
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general.?C In this study, 45 GAD patients in the control group received
conventional medication and physical therapy, and 43 GAD patients
in the experimental group received coloring therapy and the therapy
given to the control groups. The results of the study showed that after
3weeks of intervention, anxiety, depression, and positive and nega-
tive emotions in both the experimental and control groups improved
compared with those before intervention (p<.05), and the anxiety and
positive emotions in the experimental group were statistically different
from those in the control group (p<.05), and the improvement in anxi-
ety and positive emotions in the experimental group was significantly
better than that in the control group (p<.05). Analyzing the results of

21-23 3pnormalities in

this study in conjunction with previous studies,
thinking, consciousness, cognition, and neurostimulation were found
in patients with GAD. Therefore, this study will analyze the effects of
coloring treatment on anxiety, depression, and positive and negative
emotions in patients with GAD from both psychological and physiologi-
cal perspectives to provide new ideas for the subsequent treatment of

GAD.

4.2 | Coloring therapy can relieve anxiety
symptoms in GAD patients

The results of this study suggest that coloring therapy combined with
conventional medication and physical therapy can reduce the current
mental and somatic anxiety of patients with GAD and effectively re-
duce the level of self-perceived anxiety. The effect of adding coloring
therapy to conventional treatment was more significant in reducing
anxiety levels. Similar to the results of existing studies, Kaimal et al.*
implemented a 45-min-long coloring session in a unique studio for 25
healthcare workers and 9 caregivers of cancer patients in an oncol-
ogy unit and showed a significant decrease in the anxiety levels of
healthcare workers and caregivers compared to the pre-intervention
period. In addition, when coloring therapy was administered to col-

11,25

lege students with anxiety disorders, community-dwelling el-

derly,?® patients attending the emergency department,?®

women
in late pregnancy,?’ and cancer patients,?®?’ the results showed
some reduction in anxiety in this population compared to the pre-
intervention period. This study used GAD patients as subjects to con-
firm the anxiety-relieving effect of coloring therapy and to broaden
the scope of diseases treated with coloring therapy. There are abnor-
malities in emotion regulation and inhibition in patients with anxiety
disorders. Izhar et al.?° conducted a 6-week breathing mindfulness in-
tervention on 20 neurotic female college students and then observed
their electroencephalogram (EEG) in resting and mindful states. It was
found that mindfulness intervention can modulate neuroticism and
cognitive biases to a large extent, and alpha, theta, and beta waves in
brainwaves are closely related to mindfulness activities. In the resting
state, @ and @ increase, indicating that mindfulness intervention can
improve the anxiety state of neurotic students. The coloring treat-
ment used in this study is considered to mimic a positive mindful-
ness intervention'® and reduces anxiety levels in GAD patients by
a mechanism similar to theirs, with the potential to reduce the beta

and gamma waves of the EEG as well as increase the alpha and theta
waves, shifting the patient from a state of heightened alertness to
physical and mental relaxation. Campenni and Hartman®! found that
patients with anxiety disorders lack a sense of security, and the com-
plete graphic outline of the mandala can be considered as a protec-
tive space that provides patients with an adequate sense of security
during coloring therapy, which in turn reduces their anxiety levels.
Similarly, the implemented coloring treatment also involves coloring
activities in contoured shapes. The immersion in coloring activities
enables GAD patients to gain sufficient psychological security and
ultimately achieves a good effect of reducing anxiety.

4.3 | Coloring therapy can relieve depression
symptoms in GAD patients

The results of this study illustrate the difference between the col-
oring treatment combined with conventional treatment group and
the conventional treatment group in reducing depression in GAD
patients. This not only broadens the scope of diseases treated by
coloring but also confirms the effect of coloring therapy on improv-
ing depression in patients, similar to the study by Bosman et al.?’
However, the existing studies on the mechanism of action of color-
ing treatment to alleviate depressive symptoms in GAD patients are
unclear. It has been proposed® that dysfunctional reinforcement
learning processes and dysregulated reward circuits may partially
underlie the pathology of depressive symptoms, mainly manifested
by a lack of pleasure or hypersensitivity to reward, with key neural
regions, including the lateral rein nucleus, ventral tegmental area,
and substantia nigra, and that the severity of pleasure deficit modu-
lates the relationship between reward expectancy and reward pre-
diction error signals in the ventral striatum; specifically, the presence
of individuals with severe pleasure deficit symptoms may have defi-
cits in aspects related to reward learning, and patients with low re-
ward sensitivity better understand reward prediction error signals in
reward tasks; therefore, patients with depressive symptoms require
more refined and targeted psychotherapeutic interventions. In our
study, patients with GAD used their preferred colors and patterns
for coloring creations, which not only provided a certain amount of
pleasure in the short repetitive actions but also expressed stressful
events related to the disease through their chosen colors, patterns,
and coloring trajectories, which in turn assisted the psychothera-
pist in providing targeted psychotherapeutic solutions, ultimately
achieving the effect of reducing depression.

In addition to mood disorders, depressed patients are found
to have cognitive impairment, which is attributed to the abnor-
mal reduction in the left dorsolateral prefrontal function involved
in the regulation of positive emotions in depressed patients.33
However, M‘M study found that coloring activities, in which
participants integrated existing patterns and colors into new
works of art, improved their creative thinking and cognitive abil-
1535

ities, and Daudén Roquet and Sas study also showed that col-

oring therapy engages patients fully in coloring activities, which
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can improve colorists’ insight and revisit these negative emotional
experiences, ultimately achieving a reduction in depressed mood.
Thus, although GAD patients had cognitive and affective impair-
ments, participants were able to fully engage in coloring activities
for simple creation, clarify and expand their thoughts, and improve
their perception of negative emotions, thus reducing their negative
emotions.

4.4 | Coloring therapy can increase positive
mood and decrease negative mood in GAD patients

The results of this study indicate that coloring treatment can im-
prove positive emotions and reduce negative emotions in GAD
patients and that coloring treatment combined with conventional
treatment is more effective than conventional treatment in improv-
ing positive emotions. Similar to Zhang's36 study, deep brain stimula-
tion of the brain's reward system reduced depression and prompted
positive motivation to seek pleasure and reward stimulating events.
In the present study, nonintrusive and long-duration coloring activi-
ties were given to GAD patients, with the possibility of bringing the
brain to deep stimulation, therefore decreasing negative emotions
and increasing positive emotions in GAD patients. However, it has
also been found® that electrical stimulation near the ventral me-
dial part of the hypothalamus has a causal relationship with human
emotional experience and that stimulation at different sites in the
amygdala, hippocampus, ventral medial-prefrontal and orbitofrontal
cortices, anterior cingulate, ventral anterior insula, orbitofrontal cor-
tex, and dorsal posterior insula will have different emotional experi-
ences such that the stimulation of insula and amygdala will increase
negative emotions and stimulation of dorsal anterior cingulate will
increase positive emotions, which may affect the analysis of the ef-
fect of coloring treatment in reducing negative emotions because
the present study did not further understand the sites of deep
brain stimulation and take relevant beneficial measures for coloring
treatment.

For the enhancement of positive mood, it has been found®®3?
that oxytocin is a key mechanism for social relationship buffering;
social contact stimulates increased release of oxytocin from the
paraventricular nucleus of the hypothalamus, which inhibits the
hypothalamic-pituitary-adrenal axis to assist in the regulation of
personal mood; and good interpersonal trusting relationships are
considered positive social contact, which has a good effect in en-
hancing positive mood. Together with the fact that self-concept
clarity is an important indicator in positive emotion that increases
the amplitude of low-frequency fluctuation fractions in the right
precentral gyrus and decreases the connectivity performance of the
resting state in the right precentral and left inferior parietal lobes,
increasing self-concept clarity also implies an increase in positive
emotion.*® Reviewing the coloring process in this study, on the one
hand, the long duration and high frequency of the coloring activi-
ties in this study (duration of 3weeks, frequency of 30-120min five
times a week) enabled professional psychotherapists and patients

to establish a high level of interpersonal trust, and the harmonious
doctor-patient relationship made patients more willing to actively
share their current mental activities and related emotional problems,
which in turn improved positive emotions. On the other hand, par-
ticipants immersed in coloring activities can present their uncon-
scious negative emotions and gradually repair and integrate their
inner emotions to find a clear self-concept that facilitates positive
emotional support. Therefore, coloring treatment was more effec-
tive than conventional treatment in improving positive emotions in
GAD patients.

5 | SUMMARY

The results of this study showed that coloring therapy combined
with conventional therapy in GAD patients could better alleviate
anxiety-depression symptoms, enhance positive moods, and re-
duce negative moods, further enhancing the therapeutic effects of
GAD patients. On the one hand, coloring therapy can directly affect
patients' psychological state and physiological parameters, and on
the other hand, it facilitates patients' nonverbal self-expression and
promotes self-actualization. In conclusion, coloring therapy is easy,
safe, practical, efficient, synergistic, and is suitable for patients with
GAD.

However, there are still some limitations in this study. First, the
neural and muscle electrical activity of GAD patients was not moni-
tored due to the limitations of the conditions. Second, the colors and
patterns preferred by GAD patients during coloring therapy were
not observed as well as the related influencing factors were ana-
lyzed. Existing studies*®*! found that different colors and patterns
have different stimulating effects on the nervous system of GAD
patients. Therefore, we believe that coloring therapy can relieve pa-
tients' anxiety and depressive symptoms as well as change positive
and negative moods related to the colors and patterns chosen by
GAD patients when coloring. Therefore, to further study and verify
the stimulating effect of different colors on different parts of the
brain and to clarify the mechanism of coloring therapy and the ad-
vantages of coloring therapy for GAD patients, we will conduct in-
depth related research in two aspects. On the one hand, to ensure
the scientific validity of coloring therapy, we will explore the opti-
mal timing, modality, and methods of coloring therapy. On the other
hand, to promote the application of coloring therapy, we will explore
the effectiveness of coloring therapy in improving the quality of life
and recurrence rate of GAD patients to obtain the best economic

benefits of coloring therapy.
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