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Abstract
Objective

This study evaluated a four-session acceptance and commitment therapy (ACT) intervention targeting
the effects on health outcomes of postoperative patients with colorectal cancer.

Method

Participants were 100 adults (56% male; M = 59.3 years, SD = 8.7) with colorectal cancer who were
randomized to the ACT intervention group or the usual care group. Psychological flexibility, stigma,
disease acceptance, intestinal function, and quality of life were assessed at baseline and at 3 months
and 6 months after the intervention.

Results

Of the 100 participants who started the intervention, 95% completed it and reported high satisfaction.
Participants were randomized to four weekly sessions of acceptance and commitment therapy or
routine nursing mode. Lost to follow-up cases were performed using a propensity score matching
analysis. There was no significant difference at baseline between the intervention and control groups in
terms of general information and various test indicators. Compared with the control group, the ACT
group had a significant effect on psychological flexibility, stigma, disease acceptability, intestinal
function, and quality of life.

Conclusions

ACT can improve the psychological flexibility and disease acceptance of postoperative patients with
colorectal cancer, reduce stigma levels, improve intestinal function and quality of life.

1. INTRODUCTION

According to the latest global cancer report in 2020, there were more than 1.9 million new cases of
colorectal cancer, ranking third in cancer incidence rate, and approximately 935,000 deaths, ranking
second in cancer mortality rate. ! Today, the clinical treatment of colorectal cancer is still dominated by
surgery, chemotherapy, and radiotherapy; however, surgery, chemoradiotherapy, and even permanent
colostomy brings patients great physical and mental pain. Furthermore, patients may have a strong
psychological reaction and experience anpleasant emotions, which will seriously affect their treatment
and rehabilitation, leading to a decline in patients' quality of life.
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With the rise of positive psychology, the research paradigm of psychology has gradually turned to
discussing the possible positive reactions of individuals after experiencing stress and trauma. In the
face of setbacks, trauma, or life difficulties, some people are well adjusted and can successfully cope;
however, others are maladjusted and are left with psychological trauma and may even find it difficult to
return to society. Some studies have shown that individuals' psychological flexibility plays a decisive role
in their response to a stress crisis. 27° That is, the higher the level of individuals' psychological flexibility,
the more they can show positive adaptation to pressure, promote subjective well-being, and improve
their quality of life. Individuals with a low level of psychological flexibility tend to exhibit maladaptive
behaviours, such as anxiety, depression, and substance abuse. For patients with colorectal cancer, the
treatment aims to help them quickly recover from negative postoperative effects, accept the disease and
its impact, reduce stigma, improve intestinal function, and improve psychological flexibility and quality of
life. During this process, it is important to assist patients in establishing a positive protection
mechanism, developing their own psychological potential, and promoting the development of their
mental health. In psychology, ‘psychological flexibility’ is defined as the ability to adapt to a changing

environment, flexibly allocate psychological resources, change perspectives, and balance various needs

and life areas. ©

Acceptance and commitment therapy (ACT) is one of the most representative treatments in the third

wave of cognitive and behavioural therapy. It was founded in the 1980s by Steven C. Hayes. ’ It is based
on six principles that work together and support two goals: to effectively deal with painful thoughts and
emotions, and to create a rich, fulfilling, and meaningful life. Based on the philosophy of functional
contextualism and the theory of relational framing, this therapy incorporates Eastern philosophy and
aims to improve psychological flexibility through self-acceptance and commitment to actions based on

self-worth.8 There is considerable evidence that ACT may improve functional outcomes in patients,

9-12 13—16fear 17-19 11,20 21-24

include anxiety and depression, sleep disorders, and so on.

however, this therapy has rarely been tested in physical and mental measurements coping with
25,

pain, stigma

colorectal cancer.

2. METHODS
2.1 Participants

The patients who met the following inclusion criteria were involved: have scores less than 26 in Montreal
Cognitive Assessment (MoCA), which indicates the presence of cognitive impairment; =18 years of age
,able to read and write; and willing to participate. The study considered including both male and female
patients. Exclusion criteria include (a) diagnosed with cognitive dysfunction or other mental illnesses; (b)
combined with other vital organ dysfunction; (c). whose physical conditions were considered extremely
weak or with a condition that was unstable or rapidly deteriorating.

2.2 Procedure
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This study was registered on Chinese Clinical Trial Register (ChiCTR) (ChiCTR2000031177) on March
23rd, 2020 and was conducted in accordancewith the Declaration of Helsinki. This study was approved
by the Shandong First Medical University & Shan Dong Academy of Medical Sciences Institutional
Review Board (2019114). Participants were recruited from the Second Affiliated Hospital of Shandong
First Medical University (China) and Shandong Provincial Hospital Affiliated to Shandong First Medical
University (China),recruitment took place from July 2020 until January 2022. They were recruited via
outpatient oncology clinics by telephone or face-to-face invitation with oncologist approval. Participants
were randomly assigned to the intervention or control group by a study coordinator, and they completed
follow-up assessments at 3 and 6-months post-baseline. Informed consent was obtained for all
participants. Figure 1 shows the procedural flow of this study.

2.3 Sample size and randomization

We calculated posthoc power of the study based on a mixed design repeated measures ANOVA test
comparing average total symptoms frequency and severity scores pre and post intervention with
comparison between two groups. This study finally included 100 patients with colorectal cancer after
surgery who met the criteria, and randomly divided the subjects into the intervention group (n = 50) and
the control group (n = 50) by using random number table method. The sample size was determined using
G*Power.

2.4 Interventions
2.4.1 ACT group

The ACT intervention was developed based on the ACT psychotherapy model and the ACT reference

26,27 11,18,28-

books and training manuals for therapists>“and previous ACT trials with patients with cancer.

300n this basis, the intervention manual was modified based on the results of our qualitative interview of
15 patients with Colorectal Cancer. Finally, our study team members including two ACT experts, one
nursing professor and two head nurses in the oncology ward.

The effectiveness of the ACT intervention was demonstrated in one-on-one conversations. The baseline
data survey was completed before surgery. The first intervention began within one month after the
surgery. The ACT interventions were divided into four sessions, each lasting 60 to 90 minutes and
occurring once weekly for 4 weeks.Each session was followed by an instant evaluation and a 6-month
follow-up.Table 1 provides a summary of the ACT intervention components. For acceptance, we inspire
patients through the metaphor of "crossing the swamp" to make patients understand that everything has
advantages and disadvantages, bad experience and painful memory are also an important part of life,
acceptance rather than resistance is the best choice of life. Learn cognitive defusion techniques through
metaphorical and experiential exercises, avoiding linking the adverse factors with the disease itself.
Finally, patients share the changes that have occurred so as to further clarify their self-worth and build
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confidence in accepting and coping with the disease. All the metaphors are quoted from ACT Made
Simple:An Easy-to-Read Primer on Acceptance and Commitment Therapy. 3’
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Table 1

Summary of core components of ACT intervention condition

Themes

Session 1:

Accept what cannot be
changed

Session 2:

Keeping a distance from
your thoughts

Session 3:
Observe yourself,

living in the moment

Session 4:

Clarifying your values,
Putting your values into
action and living a
meaningful cancer life

Outline

(1)Patient self-introduction include the
expectations of the intervention, clear
intervention objectives and sign
informed consent.

(2)Introductions and overview of the
intervention

(3)inspire patients through the metaphor
of "crossing the swamp"

(4)Introduce and practice mindfulness

(1)It included learning cognitive defusion
techniques through metaphorical and
experiential exercises

(2)Help observe themselves in an
objective way, treat the thoughts and
feelings related to cancer objectively

(3)Discuss how attempts to avoid
thoughts, feelings and symptoms lead to
actions not aligned with values and
decreased quality of life

(4)Consolidate strategies of acceptance
and practice mindfulness

(1)Experiential exercise to support
patients in flexibly choosing their focus
in the present moment

(2)Through "sky and weather metaphor"
and "chess board metaphor" to learn
observe own emotions and
consciousness

(3)Consolidate strategies of acceptance
and practice mindfulness

(1)Through the first few interventions,
patients share the changes that have
occurred, such as emotional pain, sense
of worth, and sense of dignity

(2)Clarify personal values and goals and
share own values with others to promote
their action

(3)Patients are encouraged to live in the
moment, be normal and follow their
interests to live a meaningful and
worthwhile life
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ACT process targeted

Accept the fact of cancer

Contact with the present
moment

Contact with present
moment and cognitive
defusion

Accepting the
psychological pain of
illness

experience own emotions
and consciousness

Clarify values and build
confidence in accepting
and coping with the
disease.




Themes Outline ACT process targeted
(4)Summary and feedback.

2.4.2 Control group

Participants randomized to the control group received nursing care as usual, which involved dietary
guidance, exercise guidance, bowel function recovery process and complications guidance information
during hospitalization, and reexamination recommendation after discharge.

2.5 Measures
2.5.1 Demographics

Demographic measures consisted of gender, age, nationality, educational level, occupation, source of
medical expenses, monthly family income, post-sickness exercise, and disease-related characteristics
such as disease type and stage.

2.5.2 Psychological flexibility

Psychological flexibility was measured using the Acceptance and Action Questionnaire-2nd Edition
(AAQ-I1). 32, Defusion, acceptance, and commitment to action are three of the fundamental processes
that the items focus on.Greater psychological inflexibility is indicated by higher scores, which fall within
the 7 - 49 total score range that is determined from the sum of the item responses. The Cronbach’s
alpha was 0.88 in this study.

2.5.3 Stigma

Stigma was assessed using the Social Impact Scale (SIS) developed by Fife et al. in 2000 based on
labelling theory to measure the social response or personal stigma associated with disease in patients
with cancer and AIDS. 33In 2007, Taiwanese scholars Pan et al. 3*synoecised the original scale. The
Chinese version of the scale consists of a total of 24 items and includes four dimensions: nine items of
social exclusion, three items of economic instability, five items of internal shame, and seven items of
social isolation. A 4-point Likert scale was used as the scoring method in the scale: 4 = strongly agree, 3
=agree, 2 = disagree, 1 = strongly disagree. The total score of the scale was the sum of the scores of the
four dimensions. The higher the score, the stronger the perceived sense of shame was. The Cronbach’s
alpha for the four dimensions range from 0.85 to 0.90.

2.5.4 Disease acceptance

Disease acceptance was measured using the Acceptance of lliness Scale (AIS) .3°The scale contains
eight items and adopts a 5-point Likert-type scoring method. A total score of between 20 and 30
indicated moderate acceptance and a score of > 30 indicated full acceptance of one's condition. The
higher the score, the higher the patient's degree of acceptance of the disease, suggesting that they can
cope better with the disease and better adapt to the role of the patient. The lower the score, the worse
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the patient was able to adapt to the disease, thus, could not accept their current situation and may
experience emotional problems and strong psychological discomfort. This scale was applicable to adult
patients with any disease.3® and the Cronbach’s alpha was 0.754 in this study.

2.5.5 Bowel function

Bowel Function was measured using the Memorial Sloan-Kettering Cancer Center Bowel Function
Instrument (BFI).3” BFI have been applied in England, 38 Italy®°and other Countries. There were 18 items
in this questionnaire. The higher the total score, the better the intestinal function of the patients. The
Chinese version of the questionnaire included three factors: frequency and urgency of defecation,
influence of diet on defecation, and paraesthesia of defecation. The Cronbach’s alpha of the total score
and each factor were measured to be 0.602 to 0.856.

2.5.6 Quality of life

Quality of life was measured using the Functional Assessment Cancer Therapy-Colorectal (FACT-C)
developed by Cella et al. “° FACT-C was divided into 36 items and assessed five areas: physical status
(seven items), social/family status (seven items), emotional status (six items), functional status (seven
items), and additional attention (nine items). Each item was a five-level item. Furthermore, there were
both positive and negative items on the scale. The higher the score of the forward item, the better the
quality of life; the lower the score of the reverse item, the worse the quality of life. The Cronbach’s alpha
was above 0.80 in all areas except for the additional focus area, which is 0.56.

2.6 Statistical analysis

SPSS software (version 25.0) was used for data analysis. Descriptive statistical analysis and a chi-
square test was used to compare the general demographic data of the intervention and control groups.
The Shapiro—Wilk was used to verify the normality of distribution of variables and t-test was used to
compare baseline levels of psychological flexibility, stigma, disease acceptance, intestinal function, and
quality of life between the intervention and the control groups. Student t-test was used to compare
categories for normally distributed quantitative variables while paired t-test comparing between pre and
post in each group, Additionally, repeated measures analysis was used to compare the effects of the two
groups at different time points after the intervention using ANOVE. .Significance of the obtained results
was judged at the 5% level.

3. RESULTS
3.1 Characteristics of the participants.

The baseline characteristics of the study participants are shown in Table 2. The groups were balanced
on demographic and disease-related characteristics. No statistical differences were found between the
two groups across gender, age, educational level, occupational status, source of medical expenses,
monthly family income, post-sickness exercise, disease stage, and disease type.
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Table 2
Characteristics of the participants.

Demographic

Gender

Age

Education

Employment status

Medical expenses

Family monthly
income

Exercise after illness

Disease stage

category

Male

Female

<40

46-60

>60

Under middle school
High school

College degree or
above

Employed
Retirement
Others

Medical insurance for
urban residents

Medical insurance for
urban employees

2000-5000

5000-10000
10000 above
Every day

5-6 days a week
3—-4 days a week
1-2 days a week
Tumour 1
Tumour 2
Tumour 3

Tumour 4

Intervention(N =
50)

27(54%)
23(46%)
3(6%)

17(34%)
30(60%)
22(44%)
12(24%)
16(32%)

12(24%)
5(10%)

33(66%)
38(76%)

12(24%)
15(30%)

21(42%)
14(28%)
11(22%)
8(16%)
20(40%)
11(22%)
4(8%)
15(30%)
22(44%)
9(18%)
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Control(N =
50)

29(58%)
21(42%)
3(6%)

13(26%)
34(68%)
19(38%)
14(28%)
17(34%)

11(22%)
7(14%)

32(64%)
36(72%)

14(28%)
15(30%)

20(40%)
15(30%)
11(22%)
9(18%)

20(40%)
10(20%)
6(12%)

16(32%)
20(40%)
8(16%)

0.162

2.201

0.404

0.392

0.794

0.059

0.106

0.586

value

0.687

0.333

0.817

0.822

0.373

0.971

0.991

0.900




Demographic category Intervention(N=  Control(N = X2 P
50) 50) value
Disease type Colon cancer 21(42%) 17(34%) 0.679 0.410
Rectal cancer 29(58%) 33(66%)

3.2 Baseline scores of each scale between the intervention
and control group

The baseline scores of each scale between the intervention and control groups are shown in Table 3. The
baseline comparison of scores of the AAQ, SIS, AlS, BFI, and FACT-C were compared; the results showed
that there was no statistically significant difference between the two groups in each evaluation index.

Baseline Scores of Each Scale be‘tTv;aet)elzi ?he Intervention and Control Group

Outcome Intervention(N=50) ControlN=50) t p

AAQ total score 29.92++9.396 27.78 +7.377 1.267  0.208
SIS total score 63.30+10.328 62.08 £ 9.380 0.618  0.538
Social Exclusion 22.64 +4.355 22.06+3.835 0.707  0.481
Economic uncertainty 8.82+1.587 8.26+1.397 1.873 0.064
* Inner shame 12.48 £2.957 13.00+£2.109 -1.012 0.314
Social isolation 19.36 + 3.403 18.76 £ 3.526 0.866  0.389
AIS total score 21.36+5.271 21.94 +5.069 -0.561 0.576
BFI total score 59.90+9.157 61.30+8.197 -0.806  0.422
Frequency and urgency of defecation  35.50+ 6.500 36.28 +5.265 -0.659 0.511
« Defecation is affected by diet 12.34£2.647 13.00 £ 2.650 -1.246  0.216
Abnormal sensation of defecation 12.06 £2.567 12.02 £2.511 0.079  0.937
FACT-C total score 70.66 + 13.907 73.40+13.378 -1.004 0.318
Physical condition 15.26+5.114 16.02 £ 5.101 -0.744  0.459
Social/family status 16.62 +4.651 16.94+4.744 -0.341 0.734
Emotional status 11.14+4.522 11.68 +4.201 -0.619  0.538
Functional status 14.28 + 5.079 14.90 + 4.867 -0.623  0.535
Additional attention 13.36 £2.648 13.86 +2.532 -0.965 0.337

3.3 Intervention effects
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3.3.1 Psychological flexibility

ANOVA revealed that the difference in time effect of the AAQ scale scores between the intervention and
control groups was statistically significant (P < 0.01); that is, patients' psychological flexibility gradually
increased with the extension of postoperative time. Further analysis showed that the difference in AAQ
scores between the intervention and control group at 6 months after the intervention was statistically
significant (P < 0.01); that is, the psychological flexibility of patients in the intervention group significantly
improved compared with the control group at 6 months after the intervention. Figure 2 shows the
changes in psychological flexibility scores.

3.3.2 Stigma

In comparing stigma scores, the difference in time effect in dimensions and total scores between the
intervention and control groups were statistically significant (P < 0.01); stigma levels were reduced after
the intervention. Furthermore, differences were found in the total scores of stigma, internal shame, and
social isolation between the two groups. Further analysis revealed that 3 months after the intervention,
the differences in the dimensions of internal shame and social isolation between the two groups were
statistically significant (P < 0.05). Six months after the intervention, the social isolation dimension in the
two groups was statistically significant (P < 0.01), with the social isolation dimension of the intervention
group being significantly lower than the control group. Figure 3 shows the changes in stigma scores.

3.3.3 Disease acceptance

The difference in time effect between the intervention and control groups were statistically significant (P
<0.01), indicating that the disease acceptability of the two groups increased with time after surgery. The
effect difference between the treatment and control groups was also statistically significant (P < 0.01),
indicating that the disease acceptability in the two groups varied with time. The difference of disease
acceptance between the intervention group and the control group at 3 months and 6 months after
intervention was statistically significant (P < 0.01), and the disease acceptance of the intervention group
was significantly higher than the control group. Figure 4 shows the changes in acceptance scores.

3.3.4 Bowel function

Analysis revealed that at 3 months after the intervention, the differences in the total score of intestinal
function and the dimensions of bowel frequency, urgency, and defecation affected by diet between the
two groups were statistically significant (P < 0.05); the intestinal function of the intervention group was
generally higher than the control group. Six months after the intervention, no significant difference in
intestinal function between the two groups was found. Figure 5 shows the changes in bowel function
scores.

3.3.5 Quality of life

The difference in time effect between the intervention and control groups were statistically significant (P
<0.01), and the postoperative life quality of patients in both groups improved, especially in terms of
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emotional status and functional status. Moreover, the effect difference between the two groups in
physical and emotional conditions was statistically significant (P < 0.01, P < 0.05). Further analysis found
that 3 months after the intervention, the differences in the total FACT-C score, physical status, and
emotional status between the two groups were statistically significant, and the quality of life of the
patients in the intervention group was significantly higher compared with the control group. At six
months after the intervention, the differences in the total FACT-C score and the physical, family/social,
emotional, and functional status scores between the two groups were statistically significant. The
quality of life in the intervention group was significantly higher than that in the control group. Figure 6
shows the changes in quality of life scores.

4. DISCUSSION

Mental health is not to negatively maintain a normal state, prevent mental illness, but to consciously
understand themselves, promote self-growth of the best psychological state. ACT focuses not on the
symptoms themselves, but on improving the individual's mental flexibility and helping the individual
achieve the goal value as the core treatment goal. The reduction or disappearance of symptoms is the
possible phenomenon after the individual improves the mental flexibility. 41742

In this study, although both groups showed improvement in psychological flexibility with the extension of
postoperative time, the trend observed was different between the two groups. That is, 6 months after the
intervention, the psychological flexibility of the patients in the intervention group significantly improved
compared with the control group, indicating that the ACT intervention improved the psychological
flexibility of patients with colorectal cancer after surgery. At 3 and 6 months after the intervention, the

disease acceptability of the intervention group was significantly higher than the control group,

suggesting that the ACT significantly improved patients’ disease acceptability. Similarly, Anna et al.*3

found that in an intervention based on ACT for colorectal cancer patients, patients' psychological
flexibility and disease acceptance level improved after the intervention. Ali et al.?%also showed, in a study
on patients with colorectal cancer, that ACT intervention can improve patients’ level of psychological
flexibility and reduce empirical avoidance, the research focuses on patients' mental health, including
psychological flexibility and cognitive levels.

Based on the common factors affecting the psychological flexibility of patients with colorectal cancer
after surgery, we ensured patients fully understood their own diseases by health education and other
methods. Hereafter, the patients were encouraged to recognise and discuss current problems and ways
to deal with them, guided to face the facts of their disease, and encouraged to reduce their avoidance
behaviour. Concurrently, patients learnt cognitive defusion skills to dissociate the Unpleasant thoughts
induced by the disease, were helped to correctly understand negative cognition in the mind to weaken its
negative impact, and learnt to accept the disease; thus, improving psychological flexibility.

Stigma is widespread among cancer patients and it causes more emotional distress to people than the
cancer itself. The level of stigma in the two groups was reduced after the intervention; however, there
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were significant differences between the two groups which suggests that stigma level in patients after
surgery was significantly reduced by the ACT intervention. Similarly, West et al. > showed that
components of psychological flexibility can help prevent the effects of stigma, while value clarification
can buffer its effects. Suyanti et al. “®explored the effect of ACT on self-stigma and depression in AIDS
patients and found that patients’ self-stigma and depression levels significantly improved after the ACT

intervention.

Patients with cancer are often stigmatised and discriminated against by the public and many patients
internalise the stigma associated with the disease. To avoid the stigma caused by external evaluation,
cancer patients usually adopt avoidance measures, which lead to empirical avoidance in the long-term.
ACT, through acceptance and cognitive defusion techniques, enables patients to view the external world
and their own evaluations of themselves as observers, and to adjust their relationship with these
evaluations, rather than to associate themselves with them. Therefore, cognitive defusion techniques
allow patients to understand that these assessments are linguistic symbols, not their true selves, and
learn to distance themselves from them; thus, seeing themselves more authentically and reducing
stigma levels over time.

In view of the intestinal function after colorectal cancer surgery, modern medicine believes that surgical
trauma, anesthesia, gastrointestinal lesions, and systemic conditions will all have an impact on
gastrointestinal function, which is likely to cause intestinal dilation, flora imbalance, abdominal
distension, and even serious complications such as intestinal adhesion and anastomotic leakage.
4’Postoperative gastrointestinal dysfunction seriously affects the systemic nutritional status of patients,
prolonging hospital stay, increasing additional hospitalization costs, bringing economic and mental
pressure to patients, and seriously affecting postoperative rehabilitation and quality of life of patients. 48
Due to the complex etiology of postoperative intestinal dysfunction, there is still a lack of effective
methods and drugs to promote postoperative gastrointestinal function. In clinical practice, fasting,
gastrointestinal decompression and early functional exercise are mainly adopted for postoperative

gastrointestinal dysfunction, but the effect is not satisfactory. 4’

This study shows that ACT can improve the intestinal function of patients with colorectal cancer after
surgery; however, the long-term effects of this improvement needs to be further verified. And after the
ACT intervention, the overall quality of life of the intervention group improved significantly. Similarly, in a

randomised controlled trial of breast cancer survivors, Shelley et al. 49 indicated that ACT intervention
improve the quality of life of breast cancer patients. Additionally, after the intervention of Rose Michael R

et al. ®®found that ACT could reduce anxiety and depression and significantly improve patients’ quality of
life in patients with chronic muscle disease.

Study limitations

First, a convenience sampling method was adopted in this study. The sample size was obtained from
two tertiary hospitals.Thus, the selection of the study population was biased by region. Second, due to
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time limitations, this study only observed the experimental effect 6 months after the intervention, the
long-term effect of the intervention could not be verified. Third, only acceptance and action
questionnaires were used to represent the intervention effect of ACT on psychological flexibility, which
was not perfect. That is, ACT psychotherapy consists of six modules, AAQ-II only to avoid an empiric

therapy effect. It is suggested to use a scale covering six modules of ACT psychotherapy in the future. °'

5. CONCLUSIONS

This study supports a four-session ACT intervention for postoperative patients with colorectal cancer.
The findings showed that ACT can improve the mental flexibility and disease acceptance of patients
after colorectal cancer surgery, reduce the level of stigma, improve intestinal function and improve the
quality of life of colorectal cancer patients.
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Changes in stigma scores
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