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Background: During the epidemic, the mental health of college students was generally poor, especially
anxiety and depression, which should be treated using counseling and intervention. This study aimed to
observe the influence of dialectical behavior therapy on the anxiety and depression of medical students
during the normalization of the prevention and control of the COVID-19 epidemic.

Methods: A total of 26 medical students (experimental group) were treated with dialectical behavior therapy
intervention for 4 weeks. Changes in depression, anxiety, and stress levels were assessed by the Patient
Health Questionnaire (PHQ-9), the Generalized Anxiety Disorder (GAD-7) scale, the Somatic Self-rating
Scale (SSS), and the Perceived Stress Scale (PSS-10). This group was compared with 26 medical students
(control group) without intervention.

Results: The value-added scores of the PHQ-9 (t=2.543, P=0.014) and GAD-7 scales (t=3.790, P=0.000)
in the experimental group were significantly higher than those in the control group, while in the SSS scale,
the value-added score of the depressive symptoms subscale (t=2.234, P=0.030) in the experimental group was
significantly higher than that of the control group. For the total score of the PSS-10 scale (t=2.435, P=0.018),
the value-added score of the experimental group was significantly higher than that of the control group.
Conclusions: The intervention of dialectical behavior therapy can effectively alleviate the depression and
anxiety of medical students during the normalization of epidemic prevention and control.

Trial Registration: Chinese Clinical Trial Registry ChiCTR2100048784.
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Introduction college students have been highlighted. In addition to facing

Currently, there is a period of normalization of prevention the crisis of the epidemic, they also have to face long and

and control for the COVID-19 epidemic in China, and relatively closed special holidays, along with physical and
the psychological problems caused by the epidemic among mental discomfort after the start of the school year. There
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Table 1 General information of patients in the experimental and
control groups

Variable Experimental group ~ Control group
Total participants 26 26
Gender (male/female) 10/16 10/16

Age (years) 20.73+1.87 20.62+1.79

are various degrees of concern in terms of emotions, studies,
life, and other factors (1). During the COVID-19 epidemic,
the overall mental health of college students was poor,
with a 26.60% overall incidence of anxiety among college
students, and 21.16% of them had depression (2). In a meta-
analysis investigating the prevalence of anxiety among
medical students during this pandemic, the prevalence of
anxiety among medical students was estimated to be 28% (3).
Medical students need to cope with the emergence of anxiety
and depression by scientific counseling and intervention.

Dialectical behavioral therapy (DBT) is based on
cognitive behavioral therapy, combined with the dialectical
thinking of Eastern Zen, and is based on the principle of
dialectics, in which the dialectical relationship between
normal and abnormal psychology and behavior, as well
as the dialectical balance of acceptance and changes, is
emphasized (4). DBT was initially used in the treatment
of suicide and borderline personality disorder (5). DBT
also has a good therapeutic effect on disorders such as
substance abuse, eating disorders, anxiety, addiction, and
severe depression, among others (6). DBT can help people
use mindfulness skills in daily life to master psychological
functions, recognize the self, adjust disordered emotions,
establish effective interpersonal relationships, and learn how
to endure the inevitable pain of life and others (7).

An activity scheme based on the anxiety and depression
of medical students was designed by the application of
DBT as an intervention method in this study, and the effect
of DBT on improving depression and anxiety in medical
students was explored during the normalization period
of prevention and control of the COVID-19 epidemic.
We present the following article in accordance with the
CONSORT reporting checklist (available at https://dx.doi.
org/10.21037/apm-21-2466).

Methods
Subjects

In May 2020, a total of 14,047 electronic questionnaires were
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provided to the student group of Anhui Medical University.
The inclusion criteria were as follows: (I) voluntary
enrollment, good health, sufficient time to participate
in studies, without obvious physical disabilities, and no
mental illness in first-degree relatives; (II) students did not
participate in relevant psychotherapy; (III) students were
diagnosed with mild to moderate depression and anxiety
symptoms by the Patient Health Questionnaire (PHQ-9)
and the Generalized Anxiety Disorder (GAD-7) scale; (IV)
the volunteers were willing to provide informed consent.
A total of 238 eligible subjects were screened out, and
52 subjects agreed to be enrolled in the experiment. Simple
randomization method was used and all subjects as serial
numbers were marked by an experimenter, and the serial
numbers were randomly assigned into the experimental
group and the control group by computers. Of the total
patients, 26 were assigned to the experimental group
(10 men and 16 women) and 26 were assigned to the control
group (10 men and 16 women), and the 2 groups were aged
20.73x1.87 and 20.62+1.79 years, respectively, see Tuble 1.
Before participating in the study, all subjects were informed
of the purpose of the study and the informed consent forms
were signed.

Research tools

The Chinese version of the PHQ-9, a self-rating scale, was
used to screen and evaluate depressive symptoms. It can be
used as a screening tool to evaluate the depression status of
research subjects. The reliability and validity of the Chinese
college student population has been confirmed (8). There
were 9 items in total, using 0 (not at all) to 3 (almost every day)
grades, with total scores ranging from 0 to 27 points. A score
of 0—4 indicates no depression, a score of 5-9 indicates that
there may be mild depression, a score of 10-14 indicates
moderate depression, a score of 15-19 indicates moderate
to severe depression, and a score of 20-27 indicates severe
depression (9).

The Chinese version of the GAD-7 scale is a self-rating
scale used for generalized anxiety screening and symptom
severity assessment (10). A total of 7 items were scored by
grade 0 (not at all) to grade 3 (almost every day), with the
total scores ranging from 0-21. A score of 0—4 indicates
normal, a score of 5-9 indicates mild anxiety, a score of
10-14 indicates moderate anxiety, and a score of
15-21 indicates severe anxiety (11).

The Somatic Self-rating Scale (SSS) is used to quickly

identify patients with mental disorders, which has shown
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better reliability and validity in previous studies. There
are 20 items in total, of which 9 items are somatization
symptom factors, 5 items are anxiety symptom factors,
4 items are depressive symptom factors, and 2 items are
anxiety and depression symptom factors. Each item is
scored from grade 1 (no symptoms) to grade 4 (degree of
severity), with no reverse scoring.

The Chinese version of the Perceived Stress Scale
(PSS-10) is currently the most widely used stress assessment
tool (12). It is used to assess the uncontrollable and
unpredictable experiences of an individual in life. It has
good reliability and validity in the general population,
depression, obsessive-compulsive disorder and other
diseases. The questionnaire has 10 items, and each item is
scored from 0 (never) to 4 (very common) with a total of 5
grades. The higher the score, the higher the level of stress.
Items 1, 2, 3, 6, 9, and 10 indicate negative feelings and
are scored positively. Items 4, 5, 7, and 8 represent positive
feelings and are scored negatively.

Experimental design

A pre-test and post-test study design was adopted in this
two-parallel experiment and the allocation ratio is 1:1.
The members of the experimental group were randomly
divided into 3 groups, and group DBT interventions were
performed 8 times, twice a week, with about 90 minutes
for each intervention. The control group was given mental
health education and sent a small video of psychological
science popularization and an article on the official account.
In the pre-test and post-test, the questionnaires for the
PHQ-9, GAD-7, SSS, and PSS-10 scales were completed
independently on sojump.com. The experiment time was
from June to August 2020 when medical students were
still at home, so the online intervention methods were
applied. In order to prevent participants from having a
greater psychological burden and to protect the privacy
of participants, the activities were conducted using the
ZHUMU video conferencing software. The chief examiner
informed the members that they needed to choose a
solitary environment and video recording was prohibited.
Mindfulness exercises and homework were sent to the
group in audio and spreadsheet format, and the mindfulness
practices of the participants were monitored by the main
tester.

All procedures performed in this study involving human
participants were in accordance with the Declaration of
Helsinki (as revised in 2013). The study was approved
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by the ethics board of Anhui Medical University (No.
2020H009).

Methods of intervention

This intervention experiment was conducted on the
theoretical basis of DBT, combined with the characteristics
of medical students with anxiety and depression, the activity
program was designed and implemented. The summary of
the activities is shown in Table 2.

Statistical processing

The data were processed and analyzed by SPSS 23.0. The
test of homogeneity between the experimental group and
the control group and the difference in the scores between
the experimental group and the control group after the
intervention were assessed by the independent sample #-test,
with 0=0.05 as the test level. The scores of scales before
and after the intervention were compared by a 2 (group:
experimental group and control group) x2 (time: before and
after intervention) repeated measures analysis of variance,
and data analysis was further conducted by a post-hoc test
(paired sample #-test). All tests were two-sided, and P<0.05
indicated a statistically significant difference.

Results
Demographic of participants

"Twenty-six were assigned to the experimental group (10 men
and 16 women) and 26 were assigned to the control group
(10 men and 16 women) from May 2020 to July 2020, and
the 2 groups were aged 20.73+1.87 and 20.62+1.79 years,
respectively, see Figure 1.

Comparison of the scale scores between the experimental
group and control group before intervention

Before the intervention of DBT group counseling, the
differences between the experimental group and the control
group in the total scores and dimensions of each scale were
not statistically significant (P>0.05), as shown in Tuble 3.

Comparison of results between the experimental group and
control group after intervention

For the PHQ-9 scale, the results of the repeated measures
analysis of variance showed that the main therapeutic
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Table 2 Activity scheme of dialectical behavior therapy

Liang et al. DBT on anxiety and depression for the COVID-19 epidemic

Stage

Theme of activity

Content of activity

Mindfulness skills

Emotion regulation skills

Techniques of pain
tolerance

Summary

Cognitive triangle and first experience
of mindfulness

Get to know DBT and cultivate
“wisdom mind”

Live in the moment and accept all
situations

Recognize emotions and describe
emotions

Emotion regulation and cognitive
change

Emotion regulation and problem
solving

Soothing relaxation and diverting
attention

Retrospect the whole process of the
group and farewell to the group

Build relationships, psychological education, set small goals; understand
cognitive triangle patterns; mindful breathing exercises

Mindfulness breathing exercises to understand DBT; introduce
mindfulness; practice mindfulness “wisdom mind” skills; share the
experience of the activity

Focus on one thing, the practice of internal and external experience;
accept the practice as a whole; evaluate and terminate evaluation.

Three-minute mindfulness awareness exercise; introduce emotions,
recognize emotions, and describe emotions

Describe your emotions and mindfulness exercises; the liberation of
thoughts and emotions

Mindfulness exercises for awareness of emotions; introduction of
emotion regulation models; introduction of problem-solving steps;
introduction of ABC PLEASE skills

Warm-up of mindfulness; relaxation training techniques;
attention-shifting techniques

To value your value; share the gains, review the first small goals of the
group; farewell and bless each other

DBT, dialectical behavior group therapy; ABC, accumulate positive emotions, build mastery, cope ahead of time with emotional situations;
PLEASE, treat physical illness, balance eating, avoid mood-altering substance, balance sleep, get exercise.

Assessed for eligibility (n=238)

Excluded (n=186)
> - Declined to participate (n=178)
- Other reasons (n=8)

Y

Randomized into two groups (n=52)

Allocated to DBT group (n=26)
- Did not receive allocated
intervention (n=0)

Allocated to control group (n=26)
- Did not receive allocated
intervention (n=0)

!

!

Analyzed (n=26)
- Excluded from the analysis
(n=26)

Analyzed (n=26)
- Excluded from the analysis
(n=26)

Figure 1 Flowchart. DBT, dialectical behavior therapy.
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Table 3 Comparison of pre-test data results between the experimental group and the control group (x=s, scores)

Variables Test group (N=26) Control group (N=26) t P
PHQ-9 11.42+2.18 11.46+2.62 -0.058 0.954
GAD-7 9.81+2.20 10.12+4.39 0.32 0.751
Total score of SSS 37.27+5.70 36.23+5.70 0.657 0.514
Somatization symptoms 13.54+3.97 13.00+3.19 0.539 0.592
Anxiety symptoms 9.50+2.05 9.27+1.95 0.416 0.679
Depressive symptoms 9.42+1.50 8.88+1.86 1.148 0.256
Anxiety and depression symptoms 4.81+£1.20 5.08+1.26 -0.788 0.434
Total score of PSS 18.00+4.39 15.81+4.35 1.808 0.077
Negative feelings 11.23+3.69 10.38+3.60 0.837 0.407
Positive feelings 6.77+2.50 5.65+1.96 1.79 0.080

PHQ-9, Patient Health Questionnaire; GAD-7, Generalized Anxiety Disorder scale; SSS, Somatic Self-rating Scale; PSS, Perceived Stress Scale.

effect of time was significant [F 5,=23.573, P<0.001],
the main therapeutic effect of group was significant
[F25=4.418, P=0.047], and the interaction of the 2 factors
was significant [F( 50=6.468, P=0.014]. For the GAD-
7 scale, the results of the repeated measures analysis
of variance showed that the main therapeutic effect of
time was significant [F 5,=34.153, P<0.001], while the
main therapeutic effect of group was not significant
[F.5=1.675, P=0.202], and the interaction of the 2 factors
was significant [F 50=16.163, P<0.001. For the total
score of the SSS, the main therapeutic effect of time was
significant [F; 50=15.525, P<0.001], the main therapeutic
effect of group was significant [F,5=0.003, P=0.957], and
the interaction of the 2 factors was significant [F; 5,=0.890,
P=0.350]. In the dimension of somatization symptoms,
the main therapeutic effect of time was not significant
[F50=1.206, P=0.277], the main therapeutic effect of
group was not significant [F, ,5=0.303, P=0.585], while the
interaction of the 2 factors was significant [F 5,=0.036,
P=0.851. In the dimension of anxiety symptoms, the main
therapeutic effect of time was significant [F 5,=9.489,
P=0.003], the main therapeutic effect of group was not
significant [F;,5=0.007, P=0.936], and the interaction of
the 2 factors was not significant [F 5,=0.303, P=0.585].
In the dimension of depression symptoms, the main
therapeutic effect of time was significant [F 5,=21.081,
P<0.001], while the main therapeutic effect of group was
not significant [F, ,5=0.133, P=0.717], and the interaction
of the 2 factors was significant [F 5,=4.989, P=0.03].
In the dimension of anxiety and depression symptoms,
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the main therapeutic effect of time was significant
[F50=10.186, P=0.002], while the main therapeutic
effect of group was not significant [F,5=1.731, P=0.194],
and the interaction of the 2 factors was not significant
[F1.50=0.060, P=0.807]. For the total score of the PSS,
the main therapeutic effect of time was not significant
[F(150=0.004, P=0947], the main therapeutic effect of
group was not significant [F ,5=0.023, P=0.880], while the
interaction of the 2 factors was significant [F 5,=5.930,
P=0.018]. In the negative dimension, the main therapeutic
effect of time was significant [F 5,=15.735, P<0.001],
while the main therapeutic effect of group was not
significant [F;,5=0.222, P=0.640], and the interaction of
the 2 factors was not significant [F; 5,=0.407, P=0.526]. In
the positive dimension, the main therapeutic effect of time
was significant [F 50=15.735, P<0.001], while the main
therapeutic effect of group was not significant [F ,5=1.563,
P=0.217], and the interaction of the 2 factors was not
significant [F; 5=8.348, P=0.006].

The paired sample t-test (see Tables 3,4) showed that
there were significant differences (P<0.05) in PHQ-9
(t=5.047, P<0.001), GAD-7 (t=5.651, P<0.001), SSS total
score (t=3.889, P=0.001), and depressive symptoms (t=6.814,
P<0.001) between the pre-test and post-test scores in the
experimental group, and the scores after the intervention
were lower than the scores before the intervention. There
were no significant differences (P>0.05) in somatization
symptoms (t=0.993, P=0.330) and total scores of the PSS
(t=1.696, P=0.102). PHQ-9 (t=1.699, P=0.102), GAD-7
(t=1.868, P=0.074), total scores of SSS (t=1.812, P=0.082),
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Table 4 Comparison of the pre-test and post-test scores in the experimental group (xzs, scores)

Variables Pre-test Post-test t P

PHQ-9 11.42+2.18 7.12+3.96 5.047 0.000
GAD-7 9.81+2.21 5.23+3.64 5.651 0.000
Total score of SSS 37.27+5.70 32.42+6.74 3.889 0.001
Somatization symptoms 13.54+3.97 12.88+3.33 0.993 0.330
Depressive symptoms 9.42+1.50 7.31£2.13 6.814 0.000
Total score of PSS 18.00+4.39 15.96+4.19 1.696 0.102

PHQ-9, Patient Health Questionnaire; GAD-7, Generalized Anxiety Disorder scale; SSS, Somatic Self-rating Scale; PSS, Perceived Stress Scale.

Table 5 Comparison of the pre-test and post-test scores in the control group (v=s, scores)

Variables Pre-test Post-test t P

PHQ-9 11.46+2.63 10.12+4.39 1.699 0.102
GAD-7 8.85+2.56 8.00+3.48 1.868 0.074
Total score of SSS 36.23+5.70 33.31+6.90 1.812 0.082
Somatization symptoms 13.00+3.19 12.54+83.17 0.597 0.556
Depressive symptoms 8.88+1.86 8.15+1.99 1.362 0.185
Total score of PSS 16.04+4.41 18.19+4.81 -1.748 0.093

PHQ-9, Patient Health Questionnaire; GAD-7, Generalized Anxiety Disorder scale; SSS, Somatic Self-rating Scale; PSS, Perceived Stress Scale.

somatization symptoms (t=0.597, P=0.556), depressive
symptoms (t=1.362, P=0.185), and total scores of the PSS
(t=-1.748, P=0.093) were not significantly different (P>0.05)
in the control group, see Tubles 4,5.

Comparison of the value-added pre-test and post-test scores
in the experimental group and the control group

The pre-test scores were subtracted from the post-test
scores to obtain the value-added scores of the difference
between the pre-test scores and post-test scores, and the
independent sample #-test was performed on the 2 groups of
pre-test scores (refer to 7able 6). The score increase of the
experimental group on the PHQ-9 and GAD-7 scales was
significantly higher than that of the control group (P<0.05).
For the SSS scale, the score increase of the experimental
group on the depressive symptom subscale was significantly
higher than that of the control group (P<0.05), but there
was no significant difference between the 2 groups in
the total score, the anxiety symptom subscale, and the
anxiety and depression symptom subscale (P>0.05). In the
total score of the PSS scale, the experimental group had
a significant increase compared with the control group

© Annals of Palliative Medicine. All rights reserved.

(P<0.05). In the negative perception subscale, there was no
significant difference between the 2 groups (P>0.05). In
the positive perception subscale, the value-added score of
the control group was significantly higher than that of the
experimental group (P<0.05).

Discussion

There are relevant reviews on the application of DBT in
China. However, there are few intervention studies, and
the targets of intervention are concentrated on suicidal self-
injury behavior and eating disorders (13,14). There are few
studies on the application of DBT in college psychological
consultation and counseling (emotion regulation), and there
is a lack of localized programs and empirical analysis of
DBT in China. In this study, DBT was applied for anxiety
and depression in medical students during the normalization
of epidemic prevention and control. As far as we know,
there is no similar study in China.

The results of this study showed that before the DBT
intervention, the experimental group and the control
group showed no significant differences in the total scores

and various dimensions of the PHQ-9, GAD-7, SSS, and
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Table 6 Comparison between the experimental group and the control group before and after measuring the value-added score results (x+s, points)

Variables Experimental group Control group t P

PHQ-9 4.31+4.35 1.35+4.04 2.543 0.014
GAD-7 4.54+4.1 1.08+2.21 3.790 0.000
Total score of SSS 4.85+6.35 2.92+8.23 0.943 0.350
Somatization symptoms 0.65+3.36 0.46+3.94 0.189 0.851
Anxiety symptoms 1.27+2.71 0.88+2.32 0.550 0.585
Depressive symptoms 2.12+1.58 0.73+2.74 2.234 0.030
Anxiety and depression symptoms 0.81+1.625 0.69+1.76 0.246 0.807
Total score of PSS 2.04+6.13 -2.15+6.29 2.435 0.018
Negative feelings 3.19+4.58 2.31+5.39 0.638 0.526
Positive feelings -1.15+3.88 4.46+4.37 2.889 0.006

PHQ-9, Patient Health Questionnaire; GAD-7, Generalized Anxiety Disorder scale; SSS, Somatic Self-rating Scale; PSS, Perceived Stress Scale.

PSS scales, indicating that the experimental group was
matched with the control group. After the intervention,
the scores of the PHQ-9 and GAD-7 scales in the
experimental group were significantly lower than those of
the control group, and the total scores of the depression
symptom subscale on the SSS scale and PSS scale were
also significantly reduced, which indicates that DBT can
improve negative emotions such as depression and anxiety.
These results are consistent with the results of previous
DBT interventions on depression and anxiety. Studies
have shown that DBT treatment effectively reduces the
anxiety and depression levels of subjects (15,16). The
reasons may be related to the following aspects: (I) DBT
has a reliable theoretical foundation and a supporting
treatment framework, and appropriate program design
and intervention goals were completed under the
framework. The intervention scheme of the study was
aimed at the anxiety and depression of medical students.
Meanwhile, considering the high academic pressure and
stress experienced by medical students, the intervention
scheme was designed on the basis of adjustment and
modification that meets the current actual needs with
reference to domestic and foreign intervention schemes
(17-20), which is systematic, complete, and pertinent. (II)
The age, the level of awareness of COVID-19, the change
in future health behaviors were associated with anxiety and
depression among the students. Emphasis was placed on
mindfulness and cognitive changes to regulate emotions
by observing, describing, and participating without
judgment, changing the cognitive styles of participants,

© Annals of Palliative Medicine. All rights reserved.

developing listening, expression, consultation, negotiation,
and other communication skills, learning to control
impulsive behavior and fundamentally accept difficult life
events during stress, reducing emotional vulnerability,
and improving their negative emotional state. (III) During
the epidemic, medical students rarely communicated
with teachers and classmates at home, resulting in
a lack of smooth information transmission. Active
interaction among members of the group can form a good
communication atmosphere and a trusting and supportive
group environment, which can effectively alleviate the
anxiety and depression caused by the epidemic.

DBT group counseling was developed on the basis
of traditional cognitive behavior therapy. Its group skills
training includes mindfulness skills, emotion regulation
skills, pain tolerance skills, and interpersonal effectiveness
skills. It emphasizes the application of cognitive changes
and numerous behavioral therapy techniques combined
with mindfulness skills to help subjects learn to maintain a
balance between acceptance and change (4,21). Compared
with other therapies, DBT has its own unique advantages.
The stable relationship between the therapist and the
subjects is emphasized in DBT (22), which helps to
consolidate the therapeutic relationship. Meanwhile, DBT
has a lower dropout rate (23), which indicates that subjects
have a higher acceptance of DBT.

In this study, DBT group counseling did not significantly
reduce the somatization symptoms of the SSS scale. The
reasons may be that the pre-test somatization symptom
scores of the experimental group and the control group
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were not high, which caused no significant difference in the
post-hoc test. It may also be caused by smaller change gap
among the professional knowledge reserves and awareness
of medical students than college students in other majors
during the epidemic, with the correct understanding of
their own physical discomfort.

After the outbreak of the COVID-19 epidemic, the
psychological and behavioral status of many medical
students changed, with many emotional problems. Many
medical students do not know how to deal with negative
emotions. Online video software was applied in the
intervention experiment, in which subjects can log in
on a smart phone or computer to participate, which not
only ensures the normal progress of the activity, but also
protects the privacy of the subjects. In this experimental
intervention, the mindfulness activity was conducted with
the mindfulness manuscript recorded and sent by the test
leader to the subjects in the form of audio, which was
simple and easy to operate. Online group counseling may
face some additional obstacles compared with face-to-
face counseling, such as the internet lagging from time
to time, some insecurity in turning on the camera during
the initial activity, inability to feel the somatic presence of
group members, and the lack of a maintenance environment
and eye contact, among others. However, it provides a
better way for medical students to access psychological
consultation and counseling services during the epidemic.

In conclusion, DBT group counseling can effectively
alleviate the anxiety and depression of medical students
during the normalization of epidemic prevention and
control. In the future, DBT group counseling can be used
in school psychological consultation and psychological
counseling to alleviate the negative emotions of college
students. Furthermore, it can help to regulate emotions and
better meet the psychological needs of medical students
and the development needs on the situation of college
psychological counseling.
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