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a b s t r a c t

Objective: This study aimed to explore the effects of our rational emotive behavior therapy (REBT)
program on symptoms, anxiety, depression, and sleep state in patients with colorectal cancer (CRC)
undergoing chemotherapy.
Methods: From October 2020 to May 2021, fifty-six patients with CRC in a hospital in the Hunan Province
were randomly divided into an intervention group (n ¼ 28) and a control group (n ¼ 28). The patients in
the intervention group completed a 6-week REBT program based on routine nursing care, including four
courses: 1) establish a relationship and formulate health files; 2) group communications and study
symptom management; 3) continuously provide health knowledge and strengthen healthy behavior;
and 4) review the treatment and summary. The control group maintained routine nursing care. The
simplified Chinese version of the Memorial Symptom Assessment Scale Short Form (MSASeSFeSC), the
Hospital Anxiety and Depression Scale (HADS), and the Pittsburgh Sleep Quality Index (PSQI) scale were
used to investigate and compare the intervention effects of the two groups at baseline (T1, before the
intervention), four weeks (T2), and six weeks (T3) after the intervention.
Results: The intervention group was significantly improved in symptoms, anxiety, depression, and sleep
state, compared with the control group. At T2, MSASeSFeSC (24.43 ± 4.26 vs.28.07 ± 3.91), symptom
distress (17.29 ± 4.04 vs. 19.39 ± 3.59), symptom frequency (7.14 ± 1.51 vs. 8.68 ± 1.42), HADS
(13.68 ± 3.38 vs. 15.86 ± 3.79), anxiety (3.89 ± 1.85 vs. 5.18 ± 2.18), and depression (9.79 ± 2.06 vs.
10.68 ± 2.23), showed that the difference between the two groups was statistically significant (P < 0.05).
At T3, MSASeSFeSC (23.89 ± 3.54 vs. 30.14 ± 3.94), symptom distress (17.61 ± 3.52 vs. 21.32 ± 3.57),
symptom frequency (6.29 ± 1.49 vs. 8.82 ± 1.47), HADS (11.82 ± 2.57 vs. 16.29 ± 3.13), anxiety (3.21 ± 1.64
vs. 5.61 ± 1.77), and depression (8.61 ± 1.52 vs. 10.68 ± 1.81), showed that the difference between the two
groups was statistically significant (P < 0.05). The sleep state of the intervention group was better than
the control group at T3, with decreased score of PSQI [4.00 (3.00,8.00) vs. 9.00 (7.00,12.50), Z ¼ �3.706,
P < 0.001].
Conclusion: The 6-week REBT program can effectively improve the symptom, anxiety, depression, and
sleep state of patients with CRC undergoing chemotherapy, which could as a care plan for patients with
CRC who are repeatedly admitted to the hospital for chemotherapy.
© 2022 The authors. Published by Elsevier B.V. on behalf of the Chinese Nursing Association. This is an
open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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� Chemotherapy is one of the main treatments for patients with
colorectal cancer, and they are usually affected by the side ef-
fects of chemotherapy, resulting in physical and psychological
symptoms.
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colorectal cancer.
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What is new?

� Rational emotive behavior therapy has a positive effect on pa-
tients with colorectal cancer in this study.

� Rational emotive behavior therapy could be used as one of the
potential nursing care plans for patients with colorectal cancer
who are repeatedly admitted to the hospital for chemotherapy.
1. Introduction

Colorectal cancer (CRC) is the fourthmost deadly cancer globally
[1]. Since the end of the 1990s, China has implemented several
strategies for preventing and treating cancer, but the incidence and
mortality of CRC have steadily increased [2,3]. Chemotherapy is one
of the main treatments for patients with CRC and can effectively
destroy tumor cells. However, many studies have found that pa-
tients are affected by the side effects of chemotherapy after
receiving clinical treatment. Physical symptoms and psychological
problems aremajor concerns for CRC survivors [4]. According to the
study of Han et al. [4], CRC survivors were more likely to have
mental health problems during adjuvant chemotherapy. Symptoms
such as gastrointestinal dysfunction, fatigue, and peripheral neu-
ropathy were commonly reported, and anxiety, depression, and
other adverse emotions increase stress and severity of the symp-
toms. Moreover, many studies [4,5] have shown that anxiety and
depression are closely related to the symptoms, and long-term
negative emotions directly affect sleep quality. These problems
will directly or indirectly affect the treatment and prognosis of
patients with CRC [6] and lead to a reduction in quality of life,
eventually increasing the risk of suicide [7].

To alleviate the above problems, various types of psychological
interventions and exercises have been developed for patients with
CRC. Past studies have found that long-term follow-up and short-
term health education intervention could effectively relieve anxi-
ety and depression in patients with CRC and improve their quality
of life [8]. At the same time, telephone interviews, face-to-face
meetings, and text messages have positive effects on emotion and
behavior in patients with CRC [9]. Although a series of psycholog-
ical and behavioral interventions have been developed successively
by scholars, there is no adequate theoretical basis for the imple-
mentation of chemotherapy in patients with CRC. Some findings
[10] showed that cognitive behavior therapy (CBT) was effective for
cancer patients. Rational emotive behavior therapy (REBT) is a form
of CBT that is an effective psychological behavior intervention that
uses professional communication and guidance to help people
overcome their irrational beliefs and accompanying symptoms
[11,12]. It was reported that REBT intervention could efficiently
relieve unhealthy behavior or anxiety in college students and
improve overall health [13,14].

Additionally, REBT could affect psychological health through the
belief establishment behavior change and ultimately improve
treatment adherence of women infected with HIV/AIDS [15].
Cognitive belief is a prerequisite for behavior change, including
patients’ coping and emotional responses. The REBT recognizes,
refutes, and changes these irrational beliefs to promote health.
Although many studies have shown the effectiveness of REBT in
psychology and behavior, there are only preliminary studies on this
therapy in cancer patients, especially patients with CRC. Few rele-
vant studies have explored the effects of REBT on symptoms, anx-
iety, and depression in patients with CRC during chemotherapy.

The main objective of our study was to confirm whether REBT
has better effects on the symptoms, anxiety, depression, and sleep
state of patients with CRC undergoing adjuvant chemotherapy than
routine care and to provide an effective psychological and
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behavioral intervention for patients with CRC undergoing adjuvant
chemotherapy.

2. Methods

2.1. Study design

The study was quasi-experimental with pre/post-assessments.
Patients with CRC were randomly divided into the intervention
and control groups. The control group received routine nursing
care. The patients in the intervention group completed a 6-week
REBT program based on routine nursing care.

2.2. Participants and setting

The studywas conducted in the inpatientdepartmentof ahospital
inHengyang,China,betweenOctober2020andMay2021.Allpatients
with CRC were individually recruited at admission to participate in
this study. All participants were required to meet the following re-
quirements: 1)were over 18 years old; 2) had basic cognitive abilities
without other primary tumors; 3) had received at least two cycles of
chemotherapy; 4) had not participated in another programbefore; 5)
hadnopermanent stomas after the surgery; 6) could skillfully use the
WeChat app, and 7) agreed to participate. The exclusion criteriawere
as follows: 1) with other major diseases such as heart, lung, and
kidney diseases; 2) major change in illness or death in the middle of
the study, and 3) contact interruption or withdrawal.

The sample size was calculated using the following formula:
n1 ¼ n2 ¼ 2[(ZaþZb)2s2/d2]. We set a ¼ 0.05, and b ¼ 0.1. According
to the references, s (population standard deviation) ¼ 3.99, d ¼ 4.
The minimum sample size was calculated to be 21 people in each
group. Considering a 10%e20% sample loss rate and the actual sit-
uation, a total of 60 patients were planned to be invited to partic-
ipate, with 30 patients in each group. To improve participants’
compliance, we presented each patient who participated in the
entire study with a beautiful gift.

Randomization was performed by the date of hospitalization to
avoid sample mixing. We recruited control patients between
October 2020 and January 2021, and patients in the intervention
group were recruited from February to May 2021. The participants
were not aware of the intervention assignment.

2.3. Ethics approval

The scientific ethics committee of the University reviewed and
approved this study (approval number: 2020-No.36). The study
aim, methods, benefits/risks, and confidentiality of individual data
were explained to the patients and their families, and their consent
was obtained.

2.4. The intervention

The programwas developed based on a review of the literature.
Subsequently, two graduate nursing students conducted semi-
structured interviews with 12 patients who met the inclusion
criteria to record their symptoms and psychological reactions
during chemotherapy, in addition to what they hoped to receive
from nurses and clinicians to improve the REBT program. Then, the
graduate tutor held a 40-min expertmeeting around the theoretical
framework of the REBT, the semi-structured interviews’ results, and
combined with internet-based communication [16e18] to discuss
and decide on the final intervention process.

In practice, three primary nurses who provided oncology care
for more than five years were responsible for routine nursing care
of two groups, and two clinicians with a Ph.D. were accountable for
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answering the subjects’ clinical questions. The implementation of
REBT was conducted primarily by graduate nursing students under
the direction of a psychologist. Before the intervention, three
nurses, two clinicians, and two graduate nursing students received
unified professional training by the investigator’s clinical mentor,
who holds a master’s degree and over 20 years of clinical experi-
ence to ensure intervention consistency. The training contents
included the study aim, study protocol and themes, theoretical
knowledge, communication skills, and ethical principles.

2.4.1. The REBT group
2.4.1.1. Establish a relationship and formulate health files. The first
period for the intervention group is establishing a relationship and
formulating health files with a face-to-face and 30-min one-on-one
interview performed in the first week. First, researchers established
a healthy treatment relationship at the bedside and informed the
patients of the main contents of the project and the estimated
treatment time. Then, researchers provided a blank health file with
three topics and asked patients to complete it: 1) What problems
did you encounter in chemotherapy and what are the two main
problems? 2) How did you solve it by yourself? 3) What are your
desired goals according to the two problems? Next, information
was exchanged on WeChat. The team’s paper health manual was
distributed, including general knowledge of chemotherapy,
chemotherapy for colorectal cancer, common symptoms and
treatment methods, diet guidance, and exercise guidance.

2.4.1.2. Group communications and study symptom management.
The second step of the study includes group communications and
symptom management in the second week. Two to four patients
were organized in the department’s conference room to commu-
nicate and study at each session. First, a nurse and a clinician took
approximately 20 min to explain the health manual’s contents in
the last course to study symptom management jointly. Second,
based on the REBT health files, the patients’ typical problems (e.g.,
chemotherapy compliance, common adverse reactions, exercise
and diet suggestions, mental health, PICC catheter care) were
evaluated and addressed at length by the primary nurse and
clinician for about 20 min. Next, patients were encouraged to ex-
press their thoughts on the above issues, ensuring that they can
distinguish between rational and irrational beliefs (for example,
only porridge or a high-protein diet during chemotherapy, walking
properly or staying in bed, etc.). The communications lasted
approximately 10min. After that, researchers distributed relaxation
therapy diagrams covering abdominal breathing exercises and
muscle relaxation techniques.

2.4.1.3. Continuously provide health knowledge and strengthen
healthy behavior. The next period involves a course during WeChat
interviews between the fourth and fifth weeks. First, researchers
conducted one-on-one interviews with participants by voice chat
on WeChat for approximately 30 min. Questions about the partic-
ipants’ health conditions were asked and their problems were
addressed, encouraging them to share their inner thoughts. For
example, most patients mentioned the common dietary problems,
whether drinking porridge can reduce nausea? Based on this, re-
searchers would correctly answer this question as “soft food is
conducive to digestion, but it could not meet the nutrition
consumed by the body during chemotherapy. It is suggested that
patients eat high calorie and high protein food asmuch as possible.”
If patientsmentioned that theywere afraid that somemeat (such as
beef and pork) would affect their condition, researchers would use
experiences of cancer survivors and other types of inspiration
stories to convince them of the importance of an appropriate diet.

Meanwhile, researchers arranged homework at the end of the
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interviews. Researchers had prepared the relaxation therapy dia-
grams and a compressed package containing ten soft musical songs,
such as Tiny Sunshine, Dear My Hometown, etc. Patients were sug-
gested to relax or exercise more than three times a week, spend
more than 60 min listening to music weekly, and record the fre-
quency and duration of relaxation in the next two weeks. Addi-
tionally, researchers provided the hospital’s existing health
education materials weekly (e.g., PICC catheter care, diet guidance,
exercise guidance, etc.) and reports of successful cases of cancer
remission on WeChat to strengthen their health beliefs and
confidence.
2.4.1.4. Review the treatment and summary. Finally, the review and
summary are made in the sixth week of the study by a voice chat or
face-to-face interview. We reviewed and commented on partici-
pants’ homework and encouraged patients to share their experi-
ence in the intervention process (Was the type and duration of the
intervention comfortable? etc.). Subsequently, patients’ health
problems and beliefs pre- and post-intervetion were compared to
help patients realize the improvement during the six weeks and the
capacities need to be strengthened.
2.4.2. The control group
During admission, primary nurses guided patients through the

admissions process to help them adapt to the hospital environment
as soon as possible, which took about 20 min. This included
introducing the ward environment, living facilities, and the
assigned clinician, etc. In the hospital, clinicians and nurses were
responsible for patients’ treatment and nursing care. Before
chemotherapy, primary nurses and clinicians informed the patients
of chemotherapy drugs’ effects and adverse reactions and asked
patients to sign the informed consent letter for intravenous
chemotherapy. Primary nurses and clinicians provided compre-
hensive health education and guidance for patients at hospital
discharge. The clinicians issued a discharge summary with pre-
cautions after discharge, including the next admission’s time, lab-
oratory indicators to be paid attention to after discharge,
medication, etc. Nurses provided oral health education for about
10 min, including PICC catheter care, diet, exercise guidance, etc. In
addition, we offered the department’s telephone number to
address patients’ problems during the treatment.
2.5. Data collection

Participants recruited were required to provide medical and
sociodemographic data before the intervention. The following
questionnaires were completed at different times: at the baseline
before the intervention, patients’ symptoms, anxiety and depres-
sion, and sleep state were evaluated using the Simplified Chinese
version of the Memorial Symptom Assessment Scale Short Form
(MSASeSFeSC), the Hospital Anxiety and Depression Scale (HADS),
and the Pittsburgh Sleep Quality Index (PSQI) scale; at the 4th and
6th weeks of the intervention, patients’ symptoms, anxiety and
depression were evaluated using the MSASeSFeSC and the HADS;
and at the 6th week of intervention, patients' sleep state was
assessed by the PSQI. The researcher, with unified guidance,
distributed the questionnaire. The researcher would help them to
complete the written questionnaires one by one according to pa-
tients’ oral answers for those who could not be completed by
themselves. All questionnaires were collected and checked imme-
diately after completion, the deficiencies and omissions were
promptly checked.
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2.5.1. Simplified Chinese version of the Memorial Symptom
Assessment Scale Short Form

Symptoms were evaluated using MSASeSFeSC [19], which was
translated and verified from the Memorial Symptom Assessment
Scale (MSAS) [20]. The scale is a self-rated questionnaire consisting
of 2 dimensions, including symptoms of distress (28 items) and
symptoms frequency (4 items). Each item of physical symptoms is
scored from 0 to 4. Others are scored from 1 to 4. Higher scores
indicate more severe distress. In this study, a total score �32 was
classified as mild symptoms, 33e64 as moderate symptoms, and
65e128 as severe symptoms. The Cronbach’s a coefficient was
0.782e0.874, and the test-retest was 0.819e0.872 [19]. It was found
that the MSASeSFeSC had great validity and reliability for Chinese
people.

2.5.2. Hospital Anxiety and Depression Scale
Anxiety and depression were evaluated using HADS [21], a self-

rated questionnaire containing 14 items. Anxiety items consist of
numbers 1, 3, 5, 7, 9, 11, and 13. The remaining numbers are the
depression items. All of them are scored from 0 to 3. The higher the
score, the greater the severity of anxiety and depression. The total
scores 0e7 are rated as no negative emotion, 8e10 as a mild
negative emotion, and 11e21 as a severe negative emotion. The
Cronbach’s a coefficient was greater than 0.840 [22]. The scale has
shown excellent reliability.

2.5.3. Pittsburgh Sleep Quality Index
Sleep state was evaluated using PSQI scale [23], with seven

components consisting of 19 self-rated items. Each item is scored
from 0 to 3. The higher the score is, the worse the sleep quality. The
7 component scores of the PSQI had an overall Cronbach’s a coef-
ficient of 0.830 [24]. The Chinese verification results of the PSQI had
a Cronbach’s a coefficient of 0.840, and individual items were
strongly correlated between them, which showed good validity and
reliability.

2.6. Statistical analysis

The collected data were analyzed using SPSS, version 26.0.
Measurement data between two groups were compared using Chi-
squared tests, Fisher’s exact tests, or Independent-samples t-tests.
The counting data are described by frequency and percentages.
Normally distributed continuous variables were described as
Mean ± SD; non-normal distributed data were described bymedian
and quartiles. Differences in pre/post-intervention scores between
the REBT and control groups were subjected to independent-
samples t-tests (normal distribution data) or Mann-Whitney U
tests (skew distribution data). Moreover, we compared difference
scores of the two groups on the data of three time periods using
repeated-measures ANOVAs and simple effects to distinguish ef-
fects among time, group, and time-by-group interaction. We set
a ¼ 0.05, and the confidence interval was 95%.

3. Results

A total of 60 patients were enrolled in this study, two from the
control group changed their treatments at the 4th week, and two
from the intervention group were transferred at the 2nd week.
Finally, 56 patients completed the study.

3.1. Sample characteristics

Themean age of the REBTgroupwas 57.25 ± 8.51 years, and that
of the control group was 53.57 ± 10.77 years. The majority of the
participants were married (98.21%), with middle school educations
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or lower (66.07%), who accepted XELOX or FOLFOX6 treatments
(60.71%). The two groups showed no significant difference in their
general characteristics (Table 1). After an analysis of outcome var-
iables, we did not find any significant difference in symptoms,
anxiety, depression, or sleep state (P < 0.05) between the two
groups at pre-intervention (Table 2, Table 3).

3.2. Effectiveness of the intervention

According to Table 2, the MSASeSFeSC and its specific di-
mensions between the two groups showed a significant difference
at the 4th and 6th weeks of the intervention (P < 0.05). The results
of repeated measurement variance showed that symptom distress
was mainly affected by time (F ¼ 4.156, P ¼ 0.018) and group
(F ¼ 11.121, P ¼ 0.002). The score of the MSASeSFeSC (F ¼ 8.556,
P < 0.001) and the score of symptom frequency (F ¼ 24.709,
P < 0.001) had interaction effects of time and group. The simple
effect results showed that after controlling for the group for
interaction effects, the patients who participated in the REBT pro-
gram showed no significant difference in scores over time, while
patients in the control group showed an increase in scores overtime
on the MSASeSFeSC; the score of the REBT group first increased
slightly and then decreased, and the score of the control group
continued to increase over time for symptom frequency.

We also identified changes in the HADS scores in Table 2. The
anxiety and depression scores in the two groups showed a signif-
icant difference in the scores of the anxiety dimension and the
HADS at the 4th and 6th weeks of the intervention (P < 0.05).
However, there was no significant difference in the scores of
depression between the two groups at the 4th week of the inter-
vention (t ¼�1.556, P¼ 0.125), there was a significant difference in
the scores at the 6th week of the intervention (t ¼ �4.638,
P < 0.001). The results of repeated measurement variance showed
that the HADS (F¼ 13.757, P < 0.001), anxiety (F¼ 8.788, P < 0.001),
and depression (F ¼ 7.173, P ¼ 0.002) scores had interaction effects
of time and group. The simple effect results showed that after
controlling for the group for interaction effects, for HADS, the score
of the REBT group decreased significantly over time, and the score
of the control group showed no significant difference in scores over
time; for anxiety, the score of the REBT group decreased signifi-
cantly over time, and the score of the control group increased after
a decrease over time; for depression, the score of the REBT group
decreased significantly, and the score of the control group was flat
with no significant difference over time.

Because of PSQI’s interval requirement of measurement time,
we only compared the sleep state before and after the intervention.
According toTable 3, we found a decrease in PSQI scores in the REBT
group between pre/post-intervention, whereas the control group
showed an increase (Z ¼ �3.706, P < 0.001). In addition, we
observed that the REBT group showed significant changes
compared with the control group in sleep quality (Z ¼ �2.343,
P ¼ 0.019), sleep efficiency (Z ¼ �2.888, P ¼ 0.004), sleep distur-
bances (Z ¼ �2.612, P ¼ 0.009), and daytime dysfunction
(Z ¼ �5.829, P < 0.001) at post-intervention.

4. Discussion

In this study, we developed the REBT program according to
chemotherapy characteristics in patients with CRC and investigated
the effects of REBT in patients with CRC. The results showed that
REBT effectively improved symptoms, anxiety, depression, and
sleep state in patients with CRC undergoing adjuvant
chemotherapy.

Some studies [25,26] discovered that adverse reactions caused
by chemotherapy drugs were an important factor affecting the



Table 1
The homogeneity tests of participants characteristics.

Characteristics REBT group (n ¼ 28) Control group (n ¼ 28) Statistical values P

Age(years) 53.57 ± 10.77 57.25 ± 8.51 1.418 0.162a

Gender 0.286 0.593b

Male 13 (46.4) 15 (53.6)
Female 15 (53.6) 13 (46.4)

Marital state e 1.000c

Married 0 (0.0) 28 (50.0)
Single 1 (3.6) 27 (96.4)

Education 5.050 0.194b

Primary schools and below 10 (35.7) 6 (21.4)
Junior high school 12 (42.9) 9 (32.1)
High school 5 (17.9) 8 (28.6)
College degree or above 1 (3.6) 5 (17.9)

Employment 1.695 0.977c

Labor 3 (10.7) 3 (10.7)
Farmer 11 (39.3) 11 (39.3)
Civil servant 1 (3.6) 0 (0.0)
Clerk 5 (17.9) 4 (14.3)
Individual business 1 (3.6) 1 (3.6)
Retirement or resignation 7 (25.0) 9 (32.1)

Monthly income (CNY) 3.363 0.343c

<1,000 2 (7.1) 0 (0.0)
1,000e3,000 15 (53.6) 16 (57.1)
3,001e5,000 11 (39.3) 10 (35.7)
>5000 0 (0.0) 2 (7.1)

Types of cancer 0.076 0.783b

Colon 17 (60.7) 18 (64.3)
Rectal 11 (39.3) 10 (35.7)

Surgery 0.080 0.778b

Radical surgery 19 (67.9) 18 (64.3)
Laparoscope 9 (32.1) 10 (35.7)

Cancer stage 2.742 0.474c

I 0 (0.0) 1 (3.6)
II 4 (14.3) 1 (3.6)
III 15 (53.6) 17 (60.7)
IV 9 (32.1) 9 (32.1)

Chemotherapy 3.105 0.563c

XELOX 5 (17.9) 17 (60.7)
FOLFOX6 11 (39.3) 1 (3.6)
FORFIRI 6 (21.4) 7 (25.0)
XELIRI 5 (17.9) 0 (0.0)
SOX 1 (3.6) 3 (10.7)

Chemotherapy treatment course (times) 1.697 0.428b

2e3 15 (53.6) 18 (64.3)
4e5 8 (28.6) 4 (14.3)
�6 5 (17.9) 6 (21.4)

Medical insurance 2.658 0.366c

Urban 12 (42.9) 18 (64.3)
Rural 14 (56.0) 9 (32.1)
Not covered 2 (7.1) 1 (3.6)

Note: Data are n (%) or Mean ± SD. REBT ¼ rational emotive behavior therapy. XELOX ¼ capecitabine plus oxaliplatin; FOLFOX6 ¼ fluorouracil, leucovorin, and oxaliplatin;
FORFIRI ¼ irinotecan plus fluorouracil/leucovorin; XELIRI ¼ capecitabine plus irinotecan; SOX ¼ tegafur-gimeracil-oteracil potassium capsule (s-1) plus oxaliplatin.
a Independent-samples t-tests; b Chi-squared; c Fisher’s Exact tests.
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health and quality of life of patients with CRC. The results showed
that both groups of patients experiencedmild symptoms of distress
at the time of the first investigation. This finding is consistent with
the results of O’Gorman [27], who found that patients experienced
at least one symptom (e.g., bowel function, nutrition, pain,
dermatological issues, and urinary issues) during chemotherapy.
Meanwhile, we found that patients experienced severe anxiety and
depression in three investigations. These results are consistent with
previously reported research data [27,28], and anxiety and
depression were common emotional symptoms of adjuvant
chemotherapy patients. If the symptoms, anxiety, and depression
are unaffected, they may still deteriorate in a short time.

Moreover, the sleep quality of the two groups was not good in
our study. This might be due to the occurrence of symptoms or
negative emotions. It has once again been emphasized that patients
at different treatment stages have symptom distress and negative
151
emotions. Health care professionals who provide care to cancer
patients should focus on symptom relief and sleep quality, thus
improving quality of life [28].

REBT is a psychological intervention program that aims to
alleviate chemotherapy’s physiological and psychological problems
by changing irrational cognition and false beliefs. Our REBT pro-
gram can better understand the patients’ problems and ensure that
the patient participates in their care through the establishment of
health files at the first interview so that we can judge the patients’
cognitive level and eliminate inaccurate health beliefs according to
the collected data, by summarizing common problems and
recording each problem. After that, a group discussion with pro-
fessionals could efficiently determine and address the patient’s
concerns, which may help to share knowledge and the emotional
responses associated with the disease. Meanwhile, we referred to
the American Cancer Society Colorectal Cancer Survivorship Care



Table 2
The effects of REBT on symptoms, anxiety, and depression for patients with CRC.

Outcome Group n T1 T2 T3 Time Group Time � Group

F F F

MSASeSFeSC REBT 28 24.11 ± 2.98 24.43 ± 4.26 23.89 ± 3.54 7.111 22.308 8.556
Control 28 25.82 ± 4.47 28.07 ± 3.91a 30.14 ± 3.94a, b

t �1.689 �3.337 �6.241
P 0.097 0.002 <0.001 0.001 <0.001 <0.001

Symptom distress REBT 28 17.36 ± 2.81 17.29 ± 4.04 17.61 ± 3.52 4.156 11.121 2.737
Control 28 18.57 ± 3.49 19.39 ± 3.59 21.32 ± 3.57
t �1.435 �2.063 �3.920
P 0.157 0.044 <0.001 0.018 0.002 0.069

Symptom frequency REBT 28 6.75 ± 1.48 7.14 ± 1.51a 6.29 ± 1.49 a, b 20.085 16.642 24.709
Control 28 7.25 ± 1.80 8.68 ± 1.42 8.82 ± 1.47 a

t �1.136 �3.928 �6.423
P 0.261 <0.001 <0.001 <0.001 <0.001 <0.001

HADS REBT 28 16.86 ± 3.91 13.68 ± 3.38 a 11.82 ± 2.57 a 25.613 7.636 13.757
Control 28 16.96 ± 4.20 15.86 ± 3.79 16.29 ± 3.13
t �0.099 �2.271 �5.840
P 0.922 0.027 <0.001 <0.001 0.008 <0.001

Anxiety REBT 28 6.18 ± 2.02 3.89 ± 1.85 a 3.21 ± 1.64 a 26.446 8.611 8.788
Control 28 6.25 ± 2.40 5.18 ± 2.18 a 5.61 ± 1.77
t �0.121 �2.379 �5.244
P 0.904 0.021 <0.001 <0.001 0.005 <0.001

Depression REBT 28 10.68 ± 2.61 9.79 ± 2.06 a 8.61 ± 1.52 a, b 6.653 4.190 6.366
Control 28 10.71 ± 2.57 10.68 ± 2.23 10.68 ± 1.81
t �0.052 �1.556 �4.638
P 0.959 0.125 <0.001 0.003 0.046 0.003

Note: Data areMean ± SD.a Compare with T1, P < 0.05; b Compare with T2, P < 0.05. REBT¼ rational emotive behavior therapy. MSASeSFeSC¼ The Simplified Chinese version
of the Memorial Symptom Assessment Scale Short Form. HADS ¼ Hospital Anxiety and Depression Scale. CRC ¼ colorectal cancer. HADS ¼ Hospital Anxiety and Depression
Scale. T1 ¼ before the intervention; T2 ¼ four weeks after the intervention; T3 ¼ six weeks after the intervention.

Table 3
The effects of REBT on sleep state for patients with CRC.

Item Time REBT group (n ¼ 28) Control group (n ¼ 28) Z P

PSQI T1 6.50(4.25,8.75) 8.00(6.00,11.75) �1.703 0.089
T3 4.00(3.00,8.00) 9.00(7.00,12.50) �3.706 <0.001

Sleep quality T1 1.00(1.00,2.00) 2.00(0.00,2.00) �0.936 0.349
T3 1.00(1.00,2.00) 2.00(1.00,2.00) �2.343 0.019

Sleep latency T1 1.00(0.00,2.00) 1.00(1.00,2.00) �1.238 0.216
T3 1.00(0.00,2.00) 1.00(1.00,2.00) �1.636 0.102

Sleep duration T1 0.00(0.00,0.00) 0.50(0.00,1.00) �1.945 0.052
T3 0.00(0.00,0.75) 0.00(0.00,0.75) �0.378 0.705

Sleep efficiency T1 0.00(0.00,1.00) 1.00(0.00,1.00) �1.171 0.242
T3 0.00(0.00,1.00) 1.00(0.25,1.00) �2.888 0.004

Sleep disturbances T1 2.00(1.00,2.75) 2.00(1.25,3.00) �1.491 0.136
T3 1.00(1.00,2.00) 2.00(1.00,2.75) �2.612 0.009

Sleep medications T1 0.00(0.00,0.00) 0.00(0.00,0.00) �1.427 0.154
T3 0.00(0.00,0.00) 0.00(0.00,0.00) �1.427 0.154

Daytime dysfunction T1 2.00(1.00,2.00) 2.00(1.00,3.00) �0.672 0.502
T3 1.00(0.00,2.00) 4.00(2.25,4.00) �5.829 <0.001

Note: Data are Median(P25, P75). REBT ¼ rational emotive behavior therapy. CRC ¼ colorectal cancer. PSQI ¼ the Pittsburgh Sleep Quality Index. T1 ¼ before the intervention.
T3 ¼ six weeks after the intervention.
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Guideline [29], and our program would continuously provide in-
formation about symptom/functioning management and healthy
lifestyle recommendations. It was convenient to encourage patients
via WeChat to complete weekly relaxation tasks (including
listening to music, reading books, walking, and other sports) to
continue providing health education content per week to consoli-
date rational beliefs repeatedly. Although the duration of our
intervention was relatively short, the results showed a positive
effect. These results were consistent with Ogbuanya’s [25] 12-week
rational emotive behavior therapy. Both of them could effectively
improve poor symptoms by follow-up. It is likely that through
group sharing and the continuous dissemination of disease
knowledge, the patients’ ability to learn and understand disease-
related knowledge was increased.

On the one hand, our results showed that symptom distress
significantly changed over time with differences in the two groups.
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The degree of distress in the control group continued to deteriorate,
while patients in the REBT group maintained the original state or
slightly improved. At the 4th and 6th weeks of the intervention, the
symptom frequency in the REBT group showed minimal change,
while the control group showed more serious symptoms. This may
be because patients had a preliminary understanding of the
symptoms that may occur or have occurred so that the degree of
distress was alleviated through our intervention. However, patients
who have not undergone treatment remain in their original state or
even worse.

On the other hand, a study [30] revealed the correlation be-
tween rational beliefs and psychological distress that could reduce
psychological distress by improving rational belief. To help people
overcome their irrational beliefs and the accompanying symptoms,
we would conduct Q&A training [12] from text messages and voice
chat on WeChat, and face-to-face interviews according to their
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preferences and cultural background. We improved patients’ anx-
iety and depression and reduced psychological distress by trans-
forming irrational beliefs into rational beliefs. As time progressed,
the patients’ emotions would differ, but after comparing the two
groups before and after this study, the REBT group was significantly
better than the control group. It was found that the HADS scores of
the REBT group decreased significantly. The patients in the control
group had no significant change in anxiety and depression over
time, while patients’ emotional states in the REBT group were
improved considerably. The findings are consistent with the results
of Zhang et al. [8] and Dong et al. [9], and a study with a psycho-
educational and a support group intervention of Bredal et al. [31]
showed the same. This may be because the relationship between
patients and medical staff was more intimate through personal
interviews disseminating health education materials [30,32],
eliminating part of the patients’ fear of disease to embrace life. In
addition, Coles et al. [33] mentioned that a quarter of patients likely
experienced sleep disturbance after diagnosis. Our study of sleep
quality found that the REBT program had no significant advantage
in sleep latency and sleep duration, which could effectively
improve sleep efficiency and the ability of daytime function and
reduce sleep disorders. Even if this result was possibly associated
with emotional relief, the relaxation techniques were probably
positively affected. Considering that few patients included in the
study used hypnotic drugs and the program’s short duration, two
measures (sleep latency and sleep duration) did not show statistical
significance. The findings are consistent with Fong et al. [34], who
showed that mindfulness intervention and REBT could reduce
symptoms of distress and improve sleep quality, but the drug-
related indicators were not known. The results show that our
REBT program may be an effective intervention that can relieve
symptoms of patients with CRC undergoing adjuvant chemo-
therapy and improve anxiety, depression, and sleep quality.
5. Limitations

Based on our results, this project is valuable for patients with
CRC. However, several limitations were inherent in this study. First,
we recruited patients from only one hospital in China. The sample
size of the participants in this study was small, limiting our results.
Second, most of our study participants did not have a high educa-
tional background, and most of them were in tumor node metas-
tasis stages III and IV. As such, the efficacy of the intervention
cannot be generalized to all patients with CRC. Next, the partici-
pants in this study were recruited voluntarily rather than at
random. Thus, they cannot represent a general, large population.
Therefore, we look forward to developing long-term and effective
REBT programs in combination with the internet, community, etc.,
platforms in the future.
6. Conclusion

Despite the study’s limitations, the results suggest that a 6-week
REBT program can significantly improve patients’ symptoms, anx-
iety, depression, and sleep state. Over time, both groups’ symptoms,
negative emotions, and sleep state changed, generally improved in
the REBT group compared with the control group, which showed
the effectiveness of the REBT program in the project. According to
our findings, the REBT with personalized communication and in-
terviews, professional participation in group discussion, contin-
uous dissemination of health education, and relaxation techniques
can be included in the nursing care system as a supplementary care
plan for patients with CRC who are repeatedly admitted to the
hospital for chemotherapy.
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