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Abstract

Purpose: To investigate the impact of the combination of citalopram and mindfulness-based stress
reduction (MBSR) on the symptoms, cognitive functions and self-confidence of patients with depression.
Methods: A total of 98 patients with depression were selected as study subjects and divided into
combination therapy group (CT, n = 51) and conventional group (C, n = 47. The conventional group was
treated with citalopram, while the combined group was treated with a combination of citalopram and
MBSR. Depressive symptoms and self-confidence were evaluated using the 17-item Hamilton
Depression Rating Scale (HAMD-17) and General Self-efficacy Scale (GSES). Cognitive functions were
assessed by Wisconsin Card Sorting Test (WCST) and Trail Making Test (TMT). Changes in depressive
symptoms, cognitive functions, self-confidence and clinical efficacies between the two groups were
compared.

Results: At weeks 1, 4 and 8 after treatment, CT group had lower HAMD-17 scores but higher GSES
scores when compared with the conventional group (p < 0.05). In addition, CT group was superior to the
conventional group in efficacy and overall response rate (100.00 vs. 85.11 %, p < 0.05). Also, CT group
showed a shorter time of perseverative and non-perseverative errors on WCST and a shorter time for
TMT-A and TMT-B, compared with the conventional group (p < 0.05).

Conclusion: The combination therapy of citalopram and MBSR is effective in ameliorating depressive
symptoms, and enhancing cognitive functions and self-confidence in patients with depression. These
findings will increase the understanding of this combination therapy, and provide a clinical reference for
the treatment of depression.
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INTRODUCTION

Depression is a common mental disorder
induced by genetic factors, mediator dysfunction
in the central nervous system, constitutional
factors, and mental factors. The clinical
symptoms of depression are mainly, persistent
and obvious depression, delusions,
hallucinations, as well as suicidal thoughts and
behavior in severe cases. Depression is known
to have a high prevalence due to increased
recurrence rates, and as such frequent
incidences become chronic, the resultant effect is
an elevated difficulty in treatment and
rehabilitation. A study has suggested that the
incidence rate of major depression in China
exceeds 3.5% [1]. Most patients suffering from
depression display signs of cognitive impairment,
leading to a lack of the self-confidence needed to
overcome the disease, and consequently an
inability to restore their social functions as soon
as possible [2].

Currently, medication is primarily adopted for the
treatment of depression. Although medication
can improve the health of patients already
suffering from clinical symptoms of depression
such as delusions and hallucinations, as well as
control the progression of depression, most
patients tend to show a high recurrence rate of
depression, a low cure rate, as well as impaired
cognitive functions. A study indicated that
medication demonstrates an efficacy of
appropriately 67 % in the treatment of
depression, and the residual depressive
symptoms lead to impaired cognitive functions
and a dip in the patient’s self-confidence, thus
negatively affecting the efficacy of the medication
[3]. Patients with depression cannot be cured
using medication alone. Medication combined
with psychotherapy remarkably improves the
efficacy of medication, improves patients’
cognitive functions, and their ability to regain
their self-confidence to overcome it, as well as
reduce residual depressive symptoms [4].

Citalopram, which is known to alleviate
depressive symptoms, is a commonly used first-
line drug for the treatment of depression.
However, it remains unclear whether citalopram
improves cognitive function. Mindfulness-based
Stress Reduction (MBSR), also known as
mindfulness meditation, is an eight-week
evidence-based program that offers secular,
intensive mindfulness training (e.g., body scan,
mindful breathing, meditation as well as walking
meditation) to improve patients’ consciousness,
concentration and emotions. It has been reported
that MBSR is highly convenient and effective [5].
Previous evidence indicates that MBSR

effectively relieves physical and psychological
stress, as well as stress-induced anxiety and
depression [6]. Mindfulness-based stress
reduction can be implemented in a healthy and
sub-healthy population, as well as patients with
chronic diseases, cancer and mental illness. This
study explores the impact of citalopram
combined with MBSR on symptoms, cognitive
function and self-confidence in patients with
depression, so as to provide a reference for the
treatment of depression.

METHODS
Patients

A total of 98 patients with depression were
selected as the study subjects. Inclusion criteria:
1) the 17-item Hamilton Depression Rating Scale
(HAMD-17) score 2 7 points, and diagnosed as
suffering from depression by an experienced
chief physician in psychiatry. Exclusion criteria:
1) inability to complete the investigation (e.g.,
denial of anxiety, absentmindedness, dysgnosia);
2) allergic to the study drugs; 3) drug abuser or
alcoholics; 4) high suicidal tendency; 5)
preconception, pregnancy or lactation. The
patients were divided into combined group (n =
51) and conventional group (n = 47), in
accordance with different therapeutic methods.
This study was approved by the Ethics
Committee of Yulin Fourth People's Hospital
(approval no. YLFH202009020003). The
research subjects and their families were
informed, and they signed a fully-informed
consent form. The study was conducted in
compliance with the guidelines of the Declaration
of Helsinki.

Treatments

The conventional group was treated with 10 mg
of citalopram per day for 8 weeks (SFDA

approval No.:H20080786, Enterprise Name:
Sichuan Kelun Pharmaceutical Co. Ltd,
Chengdu, China). Depending on the actual

conditions of the patients in this group, the
maximum dose administered was 15 - 20 mg.

The combined group on the other hand, was
treated with MBSR, and nursing intervention was
carried out in accordance with the mindfulness
theory five times a week (30-45 min for each
session) for 8 weeks. A long-term, comfortable
and serene location was selected, and after the
activity was concluded, homework and related
materials were assigned to patients for
implementation (Table 1).
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Table 1: Main contents of MBSR

Time

Content

Week 1

Week 2

Week 3

Week 4-7

Week 8

Frequent communications with patients were conducted to establish a sound nurse-patient relationship,
gain patients’ trust, and understand patients’ strong and weak points, personalities and individual
preferences, the patients were informed of the causes of depression, the adverse effects of negative
emotions on their diseases, and the measures to improve the symptoms were learned. Knowledge and
concepts related to mindfulness were introduced using raisin exercises, the patients were instructed to
perceive raisins through feeling, smell and vision, and to perceive the changes in body, feeling, and
emotions.

Body scan was learned by the patients, and the patients were instructed to close their eyes to perceive
the sensations in different parts of the body and the connection among different parts of the body. Then,
the patients conducted mindful breathing, took comfortable sitting positions, closed their eyes, slowly
exhaled from their noses, slowly bulged their abdomens, slowly exhaled from their mouths, and then
slowly dropped their abdomen. Next, the patients performed the mindfulness meditation, perceived
changes in the body, listened to the surrounding sounds, and perceived the emergence, development and
disappearance of ideas at the time of mindful breathing and abdominal ups and downs.

The patients conducted the walking meditation, devoted the attention to the contiguous sense between
the soles of the feet and the ground when surnamed Zhou, raised their feet, moved, put the feet down,
walked slowly to the end, and then walked to the starting point.

The comprehensive exercises (i.e., body scan, mindful breathing, mindfulness meditation, and walking
meditation) were performed with a focus on the perception of every motion, and the analysis and
judgment were not conducted.

The patients were instructed to learn to adjust their depressive emotions and conduct things that make
them happy, so as to have positive emotions. The patients continued conducting the exercises that had
been performed previously, conducted the summarization, and provided feedbacks. Meanwhile, the
patients were encouraged to implement everything they have learned in their lives, and accept their

depressive symptoms, so as to reduce their negative emotions.

Observational indexes

Prior to the commencement of treatment, and at
weeks 1, 4 and 8 after treatment, depressive
symptoms were evaluated using HAMD-17 [7].
The HAMD-17 comprises 17 items. Some items
were scored based on 0 - 4 points, while some
were scored based on 0-2 points. A higher
HAMD-17 score indicated a more serious
depressive symptom. Evaluation criteria for
efficacy [8]: At Week 8 after treatment, HAMD-17
recorded a score of 7 points or 95% reduction
compared with the score before treatment, thus
indicating cured; HAMD-17 scored 7 points,
representing a 70%-95% reduction compared
with before treatment, indicated a marked
response; a HAMD-17 score of 7 points or 0%-
69% reduction compared with before treatment,
indicating a moderate response; and finally a
HAMD-17 score of 50% reduction compared with
before treatment, indicating no response. Before
treatment commenced and then 8 weeks after
treatment, the cognitive functions were evaluated
using the Wisconsin Card Sorting Test (WCST)
[9] and the Trail Making Test (TMT) [10]. WCST
was run using a computer, and according to the
number, shape and color randomly displayed by
the computer, the subjects were classified, and
the number of perseverative and non-
perseverative errors, as well as the number of
classified subjects were recorded. TMT was
divided into TMT-A and TMT-B. In TMT-A, 25
Arabic numerals were randomly distributed on a

white paper (size: 16k), and subjects were
required to connect them in sequence. In TMT-B,
1-13 Arabic numerals and letters A-L were also
randomly distributed on a white paper (size: 16k),
and subjects were required to alternately connect
Arabic numerals and letters in sequence. The
time for connection was recorded. Finally, self-
confidence was evaluated before treatment and
at weeks 1, 4 and 8 after treatment, using the
General Self-efficacy Scale (GSES). GSES
consists of 10 items [11], and each item was
scored based on a range of 1 - 4 points. A higher
GSES score indicated a higher sense of self-
efficacy.

Statistical analysis

All data were processed using Statistic Package
for Social Science (SPSS) 22.0 (IBM, Armonk,
NY, USA). Enumeration data are expressed as
(n, %), and detected using x? test. Measurement
data are expressed as (mean % SD). The
intragroup comparison was carried out using and
independent sample t-test, while the intergroup
comparison was implemented using the paired t-
test. The comparisons at different time points
were performed using analysis of variance
(ANOVA) of repeatedly measured data, so as to
analyze the differences between the groups and
the time differences of the values measured at
the various time points. Subsequently, the least
significant difference (LSD) t-test was performed.
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Repeated measurements showed that there
were marked differences in HAMD-17 scores Figure 1: Comparison of the HAMD-17 scores

between the two groups at different time points,
and the interactions of time points between the
groups were significantly different (p < 0.05).
Subsequently, LSD-t revealed that the
comparison between the HAMD-17 scores of the
two groups suggests that HAMD-17 scores at
week 8 after treatment, HAMD-17 scores at week
4 after treatment, HAMD-17 scores at week 1
after treatment, HAMD-17 scores before
treatment, and the HAMD-17 scores in the
combined group were notably lower than those in
the conventional group at week 1, 4 and 8 after
treatment (p < 0.05; Table 3 and Figure 1).

Efficacy of treatment

The combined group was superior to the
conventional group in efficacy and overall
response rate (100.00 vs. 85.11 %; p < 0.05,
Table 4).

between the two groups at different time points. There
is no obvious difference in HAMD-17 scores between
the two groups before treatment (p > 0.05), and the
HAMD-17 scores in the combined group are notably
lower than those in the conventional group at weeks 1,
4 and 8 after treatment comparison between the two
groups at the same time points

Cognitive functions

Before ftreatment, there was no significant
difference in the time of perseverative and non-
perseverative errors on WCST, the number of
classified subjects, and the time of TMT-A and
TMT-B between the two groups (p > 0.05). After
treatment, the time of perseverative and non-
perseverative errors on WCST and the time
duration of TMT-A and TMT-B in the two groups
were shortened compared with those before
treatment (p < 0.05).

Table 2: Comparison of baseline data between the two groups (mean + SD, n, %)

Group Age (yr) Gender Course of disease Educational level
Male Female (months) Junior high school High  Junior college and
and below school above

Combined  39.47+8 14 37 4.52+1.42 10 (19.61) 15 26 (50.98)
(51) 25  (27.45) (72.55) (29.41)
Conventional 40.12+8 15 32 4.98+1.49 9 (19.15) 16 22 (46.81)
(47) .03 (31.91) (68.09) (34.04)

0.395 0.234 1.565 0.106
P-value 0.694 0.629 0.121 0.745

Table 3: Comparison of HAMD-17 scores between the two groups at different time points (n, %)

Group Number of Before Week 1 after Week 4 after Week 8 after treatment
cases treatment treatment treatment

Combined 51 25.49+3.48 18.86+3.24 12.71£2.9020d 7.35+1.653bcd

Conventional 47 25.45+3.60 22.28+3.132 17.53+2.74% 10.36+2.313b¢

F Ftime points=1 120.092, Finteraction=16.992, Fpetween groups=37-31 2

P-value P time pofnts=0.000<0.001 , P fnteraction=0.000<o.001, P between gmups=0.000<0.001

Comparison before treatment, 2p<0.05; Comparison week 1 after treatment, °p<0.05; Compared with week 4
after treatment, °p<0.05; Compared with conventional group at the same time points, 90<0.05
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Table 4: Comparison of efficacies between the two groups at week 8 after treatment (n, %)

Group Number of Cured Marked Moderate  No response ORR
cases response response

Combined 51 22 (43.14) 9 (17.65) 20 (39.22) 0(0) 51 (100)

Conventional 47 0 (0) 4 (8.51) 36 (76.6) 7 (14.89) 40 (85.11)

Z/x? 30.324 8.18

P-value <0.001 0.004

The aforementioned time in the combined group
was obviously shorter than that in the
conventional group (p < 0.05), the number of
classified subjects in the two groups remarkably
increased compared with those before treatment
(p < 0.05), and the aforementioned number in the
combined group was significantly higher than
that in the conventional group (p < 0.05) (Table
5).

Self-confidence

Repeated measurements demonstrated that
there were significant differences in GSES
scores between the groups at certain time points,
and the interactions of these time points and
between groups were significantly different (p <
0.05). Subsequently, LSD-t revealed that the
comparison of GSES scores between the two

groups exhibited: GSES scores at week 8 after
treatment > GSES scores at week 4 after
treatment > GSES scores at week 1 after
treatment> GSES scores before treatment; and
the GSES scores in the combined group were
remarkably higher than those in the conventional
group (p < 0.05; Table 6 and Figure 2).

DISCUSSION

Mindfulness, a positive psychological quality
requiring no judgment, evolves from a Buddhist
practice, and it is a state of perfusion and
awareness of current stimuli, and a state of
consciousness that fully accepts one’s own
thoughts, feelings, emotions and external things
without judgment, doubt or rejection [12].

Table 5: Comparison of cognitive function scores between the two groups before and after treatment (mean +

SD)
Group Time point WCST TMT
Number of Number of non- Number of A Time B Time (min)
perseverative perseverative  classified subjects (min)
errors errors (persons)

Combined (51) Before treatment 26.56+8.02 14.34+4.19 4.89+1.19 73.52+21.17  119.83+35.5

After treatment 18.48+6.17 10.22+3.16 7.01+£0.97 52.46+15.54 75.29+24.43
ta value 5.703 5.606 9.861 5.727 7.381
pa value <0.001 <0.001 <0.001 <0.001 <0.001
Conventional Before treatment 27.23+8.65 15.26+4.36 4.79+1.24 72.59423.24 120.81+37.23
group (n=47) After treatment 21.63+6.87 12.48+3.82 5.89+0.88 63.51+£18.59  87.59+25.91
ta 3.476 3.288 4.96 2.092 5.021
Pa 0.001 0.001 <0.001 0.039 <0.001
to 0.398 1.065 0.407 0.207 0.133
Pb 0.692 0.29 0.685 0.836 0.894
lc 2.391 3.201 5.969 3.202 2419
P-value® 0.019 0.002 <0.001 0.002 0.017

Note: ta and Pa indicate the comparison within groups, t» and Py indicate the comparison before treatment, and tc
and Pc indicate the comparison after treatment

Table 6: Comparison of GSES scores between the two groups at different time points (mean + SD)

Group Number of cases Before treatment Week 1 after treatment Week 4 after treatment Week 8 after treatment
Combined 51 23.47+2.52 28.31+2.03% 31.41+1.492d 34.14+1.362bcd
Conventional 47 22.96+3.56 25.26+2.122 29.53+1.742b 32.38+1.23ab¢

F F time points=608-317, F interaction=8.428, F petween gmups=29-995

P-value P time points=0.000<0.001, p interaction=0.000<0.001, p petween groups=0.000<0.001

Note: Compared with before treatment, @ p<0.05; Compared with week 1 after treatment, ® p<0.05; Compared
with week 4 after treatment, ¢ p<0.05; Compared with conventional group at the same time points, ¢ p<0.05
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Figure 2: Comparison of GSES scores between the
two groups at different time points. There is no marked
difference in GSES scores between the two groups
before treatment (p > 0.05), and the GSES scores in
the combined group are remarkably higher than those
in the conventional group at weeks 1, 4 and 8 after
treatment comparison between the two groups at the
same time points

The MBSR 8-week program, first developed by
Dr. Jon Kabat-Zinn in 1979, combines western
psychology and eastern Buddhist meditation, and
proposes skills based on mindfulness-related
knowledge and ideas, so as to alleviate patients’
stress, pain, anxiety, and immunity [13].

Most negative emotions such as, anger, regret,
and worries are caused by past memories and
future perceptions, and this results in the
ignorance of the present. With a full focus on the
present, less attention can be devoted to the
future and the past, and thus become less
plagued by adverse emotions. The core content
of MBSR lies in focusing on perceiving the
present. Through the perceiving emotions,
thoughts and feelings and integrating them into
life, the encephalic region in the left cerebral
prefrontal lobe can be enhanced and activated,
so that patients can remain calm and good-
humored in the face of stress, thereby effectively
reducing negative emotions [14].

In this study, HAMD-17 scores in the combined
group were significantly lower than those in the
conventional group at week 1, 4 and 8 after
treatment. The combined group was superior to
the conventional group in efficacy and overall
response rate (100.00 vs. 85.11%). The study
results demonstrated that citalopram combined
with  MBSR could effectively improve the
depressive symptoms and efficacy. This is
because MBSR focuses on feelings and
improves negative emotions through physical
urination, mindful breathing and mindfulness
meditation, which can help patients to stay in
good shape and treat others with tolerance.
Walking meditation can also help to release

negative emotions, perceive the real-time
changes, avoid perfectionism, accept individual
imperfections, and make a significant
contribution to preventing depressive symptoms
and a relapse [15]. The results of this study
revealed that the GSES scores in the combined
group were noticeably higher than those in the
conventional group at weeks 1, 4 and 8 weeks
after treatment, suggesting that citalopram
combined with MBSR improved self-confidence
in patients with depression. Citalopram combined
with  MBSR can effectively mitigate patients’
depressive symptoms so as to boost patients’
self-confidence in overcoming depression.

Cognitive dysfunction in patients with depression
is characterized by cerebral dysfunction,
negatively affecting the cognitive flexibility and
concept formation. Wisconsin Card Sorting Test
(WCST), a satisfactory tool useful for testing the
sensitivity of cognitive functions, can be used to
evaluate the concept formation and
transformation of learning and memory abilities,
the ability to correct mistakes, as well as the
assessment of cognitive flexibility and abstract
classification [16]. Trail Making Test (TMT),
primarily adopted to evaluate the coordination,
thinking and spatial perception of the eyes and
hands of the subjects, can reflect the abilities of
cognitive set shift, visual spatial ordering and
rapid visual search [17].

The prefrontal lobe affects the coordination
between the executive function and attention,
and executive function is positively correlated
with prefrontal cortex blood flow. The damaged
prefrontal lobe leads to a fall in the body’s
awareness of the environment and its autonomy,
resulting in dysgnosia [18]. Therefore, TMT can
be used to evaluate whether there is prefrontal
lobe dysfunction. In this study, the combined
group had a shorter time of perseverative and
non-perseverative errors on WCST, and a
shorter time for TMT-A and TMT-B when
compared with the conventional group. The study
results exhibit that citalopram combined with
MBSR effectively improved cognitive dysfunction
in patients with depression.

Limitations of the study

However, the limitations of this study lie in the
absence of long-term follow-up after treatment,
non-analysis of the long-term efficacy of
citalopram combined with MBSR on patients with
depression, and the fact that there was no
attempt to classify and explore patients with
depression of different genders and age ranges,
and the relatively small sample size. Therefore,
future studies with a larger sample size should
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be performed to conduct long-term follow-up on
patients with depression of based on gender and
age range.

CONCLUSION

The combination of citalopram and MBSR can
effectively mitigate depressive symptoms, and
improve cognitive functions and self-confidence
in patients with depression. The findings will
enhance current understanding of the effect of
the combination of citalopram and MBSR, and
provide a clinical reference for the treatment of
depression.
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