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Abstract

Background: Few studies have evaluated the effects of cognitive training and social support on cancer-related fatigue and
quality of life. We performed a meta-analysis of randomized controlled trials to examine the efficacy of cognitive training
and social support in colorectal cancer patients and survivors. Methods: The PubMed, Ovid, EMBASE, Cochrane Central
Register of Controlled Trials, and China National Knowledge Infrastructure databases were searched from database
establishment until August 2021 to identify suitable studies according to relevant key words, taking cancer-related fatigue
and quality of life as the outcomes. The Jadad scale was used to evaluate the methodological quality of the studies.
Stata |5.1 software was used for statistical analyses, and sensitivity analyses were performed. Results: Eleven studies (6
published in English and 5 published in Chinese) involving 980 patients and survivors were included in the meta-analysis.
All studies had Jadad scores =3. Statistically significant effects of cognitive training and social support were detected for
cancer-related fatigue within [4weeks (SMD=-1.13, P<.001) and after 14weeks (SMD=-0.56, P<<.001), overall quality
of life within 14weeks (SMD=0.73, P<.001) and after |14weeks (SMD =0.54, P=.003). However, no statistically significant
effects of the combination intervention were detected on long-term QOL (SMD =0.50, P=.435). Conclusions: Distinct
cognitive interventions and a combination of cognitive and social support interventions can help to alleviate long-term and
short-term CRF and short-term QOL. Further studies are needed to examine the mechanisms of cognitive training and
social support for cancer-related fatigue and overall quality of life in patients and survivors with colorectal cancer.
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Introduction cancer cells and treatment measures, such as surgery, radio-
therapy and chemotherapy, easily lead to fatigue and affect
physical function. In addition, medical treatment of cancer
focuses not only on the treatment of the disease itself but
also on improving the quality of life (QOL) of patients and

The National Comprehensive Cancer Network (NCCN)' of
the United States released the 2018 edition of the “Clinical
Practice Guide for Cancer-Related Fatigue,” which defines
cancer-related fatigue (CRF) as “painful, persistent, subjec-
tive, physical, emotional, or cognitive fatigue that is not
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cancer survivors, which is a recent focus. World Health
Organization* refers to QOL as the experience of individu-
als in different cultures and value systems of living condi-
tions related to their goals, expectations, standards, and
concerns, including their physical health, psychological
state, independence, social relations, personal beliefs, and
relationship with their environment. CRF may reduce QOL
by affecting physical function. The effects on the QOL of
patients with cancer are greater than the effects of pain, nau-
sea, and vomiting.® Therefore, we chose both QOL and
CRF as the outcomes.

Nondrug interventions for CRF and QOL have become a
research hotspot. Interventions targeting CRF and QOL
should not be limited to hospitals but should also involve
families and communities. Recent studies of the effects of
nondrug intervention programs for CRF showed that com-
mon nondrug interventions, such as nutritional support,
social support, and appropriate exercise, improved CRF,%
health-related QOL and clinical outcomes.”'> Cognitive
intervention refers to a series of psychological intervention
measures to correct patients’ incorrect or distorted under-
standing, change patients’ negative views and attitudes
toward themselves, others and things, and promote patients’
emotional and behavioral changes. Therefore, cognitive
intervention includes psychological intervention, emo-
tional support, and cognitive behavioral intervention.'
Occupational therapy refers to purposeful and selective
occupational activities to maximize the functional recovery
of patients with physical, mental, and social participation.
Therefore, cognitive behavioral therapy is also called cog-
nitive occupational therapy in some studies. As an external
resource, social support provides protection to individuals
under stress; that is, it plays a buffering role against arousal.
In addition, it is important to maintain a generally good
emotional experience.'* Some studies have shown that good
social support is an important means to reduce CRF and
improve QOL.">"'7 In addition, many studies have shown a
strong correlation between cognitive interventions and
social support.'®!° Some psychological interventions have
been defined as various kinds of interventions provided to
influence or change cognition, emotion, behavior, social
interventions, or a combination of these.’?' In addition,
some studies have also shown that combined interventions
for social support and cognitive skills can help to improve
the psychological function of cancer patients.?? Thus, the 2
interventions can be combined to analyze the impact of
common social-cognitive interventions on cancer patients
and cancer survivors. An experimental study of the effects
of nondrug interventions on colorectal cancer found that the
combination of social interactions and cognitive stimulation
regulated serum inflammatory factors, intestinal mucosal
inflammatory factors and hypothalamic ghrelin levels.?
Social interaction and cognitive stimulation may regulate
inflammatory factors and the hypothalamic—pituitary—
adrenal (HPA) axis in patients with colorectal cancer. The

regulation of inflammatory factors and the role of the HPA
axis are important contributors to the pathogenesis of CRF
in patients with colorectal cancer.?*?® Thus, social interac-
tion and cognitive stimulation may alleviate CRF in colorec-
tal cancer patients.

Previous studies have examined the effects of nutri-
tional support and exercise on CRF and QOL using meta-
analysis.'®? However, a meta-analysis of the effects of
cognitive interventions and social support on CRF and the
QOL of patients with cancer and cancer survivors was not
performed. The duration of cognitive and social support
interventions generally ranged from 2 weeks to 6 months in
similar studies.’*3? Fourteen weeks was the median dura-
tion, and the present study used 14 weeks as a cutoff point.
The present study performed a meta-analysis to assess the
efficacy of cognitive training and social support within and
after 14weeks in alleviating CRF in colorectal cancer
patients and survivors after surgery.

Materials and Methods

Literature Search Strategy

We followed the standard PRISMA criteria for reporting
meta-analysis. The electronic databases PubMed, Ovid,
EMBASE, Cochrane Central Register of Controlled Trials,
and the China National Knowledge Infrastructure database
were searched from database establishment until August
2021 for the following terms:

e Cognitive stimulation OR Cognitive training OR
Social Support OR Occupational therapy

e Colorectal neoplasms OR Colorectal cancer

e Cancer-related fatigue.

Studies performed using human subjects were identified,
and the language was limited to English and Chinese.
Language was evaluated after the search. At least one or
more indicators of CRF or QOL should be used as study
outcomes. The reference lists of reviews and retrieved arti-
cles were also searched manually. Abstracts or unpublished
reports were not considered. The interventions of the
included studies included distinct cognitive training-related
measures, distinct social support or a combination of these
2 approaches. Face-to-face and online intervention modes
were considered.

Members of the study team read each article in detail to
analyze the measures included in the intervention, and each
article was analyzed by 2 authors independently (DL and
XYW). A third reviewer (STH) mediated the discussion
when there was a disagreement. All the measures were
described in the description of the clinical characteristics of
the included studies. Subgroup analysis was also conducted
to analyze the differences between the 2 distinct interven-
tions and comprehensive interventions.
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Inclusion and Exclusion Criteria

Clinical trials of patients (adults and children) with colorec-
tal cancer and cancer survivors who underwent elective
colorectal surgery and chemotherapy were included. The
measures of the intervention group were cognitive training-
related measures, distinct social support or a combination of
these 2 interventions. The measures in the control groups
were usual care, conventional care or conventional healthy
education. The outcome indicators of each study included
CRF, QOL and other related indicators, such as emotional
or physical function. Studies that were not coordinated or
performed by a specialized team were excluded. CRF and
QOL were evaluated using associated questionnaires. CRF
and QOL that were not assessed using standardized and
validated questionnaires were excluded. Randomized and
nonrandomized controlled trials were included. Cross-
sectional, qualitative and pilot studies were excluded. When
duplicate articles from the same institution were reported,
the better quality or most recent publication was included
unless the endpoints were mutually exclusive or were mea-
sured at different time intervals. Other exclusion criteria
included the following factors:

Animal studies,

Lack of approval of the local ethics committee,
Incomplete outcome data and

Undetermined study type.

Data Collection and Validity Assessment

Three researchers participated in data retrieval collection
and validity assessment. All procedures were performed
manually. Two of the authors (DL and XYW) independently
extracted the data and consulted with each other to resolve
any disagreements. The collected data included the name of
the first author, country of origin of each study, year of pub-
lication, intervention phase and measures, study type, num-
ber of patients or cancer survivors, treatment, measures of
control groups and length of treatment. A third reviewer
(STH) mediated the discussion when a consensus could not
be reached.

The methodological quality of the studies included in the
meta-analysis was scored using the Jadad** scale, which is a
5-point (from 0 to 5) quality scale designed to evaluate ran-
dom allocation, blinding, and loss to follow-up in each
study. Two reviewers (DL and XYW) independently per-
formed study quality assessments. A random number table
or computer-generated random sequence was used for
grouping, and the score was 2. Trials that mentioned ran-
dom grouping but did not explain the specific method
received 1 point, and a 0 point was assigned when no ran-
domization method was used. The double-blind method
was assigned 2 points. When the double-blind method was

mentioned but not explained, the study received 1 point.
The score for no blinding method was 0. Studies in which
the number and reasons for withdrawal and loss to follow-
up were described in detail received 1 point. Studies with no
exit or loss of follow-up were scored as 0.

Low-quality studies were defined as studies with scores
<3, and high-quality studies were defined as studies with
scores =3. Two independent authors (DL and XYW)
described each item as having a low risk of bias, high risk
of bias or unclear risk of bias.® Studies with low-quality
scores (<3 points) were not removed because of the rela-
tively few studies identified.

Statistical Analysis

Statistical analyses were performed using Stata 15.1 soft-
ware (Stata Corp, College Station, TX, USA). P values
<.05 were considered statistically significant. Then, the
P-values for multiplicity were adjusted using the Benjamini—
Hochberg FDR. The means and standard deviations of CRF,
cognitive factors, social factors, and physiological factors
in the intervention and control groups were extracted from
the literature. Standardized mean differences (SMDs) were
calculated using the meta-analysis. Heterogeneity was eval-
uated using the I test, with 2 values >50% indicating that
the difference in heterogeneity was statistically significant.
A random-effects model was used for the analysis of these
studies. For studies with ? values =50% (the difference in
heterogeneity was not statistically significant), a fixed-
effect model was used. If less than 10 data points were
included, only fixed effect models were used. Publication
bias was assessed using funnel plots. Subgroup analysis
was performed to determine the effects of distinct cognitive
training and social support interventions and a combined
intervention on CRF.

Results

Study Characteristics

A total of 1520 relevant trials were identified using the pre-
defined search strategy. Only 11 studies (6 published in
English and 5 published in Chinese) involving 980 patients
and cancer survivors met the criteria for inclusion in this
meta-analysis (Figure 1).333%5% After the full texts were
reviewed, the interventions of 4 studies were found to
include a combination of cognitive training and social
support, as they adopted the methods of group discussion
and friendship association.’3-374243 The other 7 studies
only adopted cognitive training and did not study social
support.

For the 11 included RCTs, the baseline characteristics of
the included patients or cancer survivors (age, sex, etc.)
were compared. Statistically significant differences in these
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Possibly relevant trials for retrieval

Exclusion(n=211)

Reasons: duplicated documents

Exclusion(n=1262)

163 reviews.1 animal study. 16 reports.
1082 inconsistent study purpose

Exclusion(n=34)

Selected for initial inclusion
(n=13)

(n=1520)
Title and abstract reviewed
(n=1309)
Y
Full text reviewed
(n=47)
v

Due to lack of suitability of study
design, or participants, or comparisons

Exclusion(n=2)
1 due to lack of specific data and 1

y

Selected for inclusion
(n=11)

due to language discrepancy

Figure |. Flow diagram of the study.

parameters were not observed between groups. The charac-
teristics of the studies included in the meta-analysis are pre-
sented in Table 1.

The subjects in 2 studies included survivors of breast and
colorectal cancer 373%; the subjects in Espie*” included sur-
vivors of breast, prostate, gynecological and colorectal can-
cer; the subjects in Yun et al*! included survivors of breast
cancer, lung cancer, colorectal cancer and stomach cancer;
and the subjects in Chen et al* included gastrointestinal
cancer patients. However, only data pertaining to colorectal
cancer patients or survivors were used. The data were
obtained freely from the published data files.

Quality Assessment

All eleven studies were performed with adequate random
allocation. Two studies included double-blind allocation.
All studies had Jadad scores =3 (Table 2).

Cancer-Related Fatigue

Meta-analysis of CRF within |4 weeks. Nine studies (6 pub-
lished in English and 3 published in Chinese) included in
the meta-analysis provided relevant CRF data. The results
showed a statistically significant difference in CRF between
the intervention and control groups (SMD=-1.13, P<.001)
(Figure 2). Funnel plots did not reveal statistically signifi-
cant publication bias (Figure S1).

Seven studies that included cognitive training underwent
a separate subgroup analysis. The results showed a statisti-
cally significant difference in CRF between the intervention
and control groups (SMD=-0.82, P<.001) (Figure 2).

Two studies that included a combined cognitive training
and social support intervention underwent a separate sub-
group analysis. The results showed a statistically significant
difference in CRF between the intervention and control
groups (SMD=-3.11, P<.001) (Figure 2).
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Table 2. Jadad Scale Assessment.

Included study Random allocation Blinding Loss to follow-up, dropouts Jadad score
Poort et al*® 2 0 | 3
Zhang et al* 2 2 I 5
Johns et al*’ 2 2 I 5
Sandler et al®® 2 0 | 3
Zhao et al*? 2 0 | 3
Zhu¥® 2 0 | 3
Espie et al* 2 0 I 3
Yun et al*! 2 0 | 3
Lian*®? 2 0 | 3
Chen et al®# 2 0 | 3
Liu* 2 0 | 3
Study %
D SMD (95% CI) Weight
1
Cognitive training !
H. Poort et al. (2020) + -1.07 (-1.53, -0.62) 13.76
Xia Zhang et al. (2019) | —— -0.32 (-0.65, 0.00) 26.27
)
Carolina X. Sandler(2017) —4 -0.59 (-2.44, 1.26) 0.82
]
Zhu Yi. (2016) —_— -1.70 (-2.21, -1.19) 10.85
Colin A.Espie(2008) —Q—E' -1.47 (-1.92, -1.02) 14.03
Young Ho Yun et al(2020) | —r— -0.20 (-0.72, 0.32) 10.38
]
Liu Yan(2018) —_—— -0.59 (-1.10, -0.07) 10.55

O

1
Subtotal (I-squared = 83.2%, p = 0.000) !
'
1
Combination of cognitive training and social support ,
1
Shelley A. Johns et al. (2016)
Chen Yu Mei et al(2019) —
Subtotal (I-squared =96.0%, p = 0.0@

Heterogeneity between groups: p = 0.000

Overall (I-squared = 94.4%, p = 0.000)

-0.82 (-1.00, -0.64) 86.67

-0.19 (-1.43,1.04) 1.86
-3.58 (-4.08, -3.09) 11.48
-3.11 (-3.57, -2.65) 13.33

-1.13 (-1.29, -0.96) 100.00

-4.08

4.08

Figure 2. Forest plot showing the SMDs for comparisons of cancer-related fatigue between the group administered the intervention

and control group within 14weeks.

Meta-analysis of CRF after |4 weeks. Six studies (5 published
in English, 1 published in Chinese) included in the meta-
analysis provided relevant CRF data. Funnel plots did not
reveal statistically significant publication bias (Figure S2).
The results showed a statistically significant difference in

CRF between the intervention and control groups
(SMD=-0.56, P <.001) (Figure 3).

Four studies that included cognitive training under-
went a separate subgroup analysis. The results showed a
statistically significant difference in CRF between the
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Study

Cognitive training

Xia Zhang et al. (2019)

%

SMD (95% CI) Weight

-0.40 (-0.73, -0.06) 36.29

Carolina X. Sandler et al. (201 7,(
Colin A.Espie et al. (2008)
Young Ho Yun et al. (2020)

Subtotal (I-squared = 12.3%, p =0.331)

Combination of cognitive training and social support

ot

-0.69 (-2.57,1.18)  1.17
-0.72 (-1.14,-0.30) 22.95
-0.10 (-0.63,0.42)  15.12

-0.44 (-0.67,-0.21) 75.53

Shelley A. Johns et al. (2016)

Lian Shufan(2021) —_——

Subtotal (I-squared = 72.8%, p = 0.055)
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Figure 3. Forest plot showing the SMDs for comparisons of cancer-related fatigue between the group that received intervention and

control group after 14weeks.

intervention and control groups (SMD=-0.44, P <.001)
(Figure 3).

Two studies that included a combined cognitive training
and social support intervention underwent a separate sub-
group analysis. The results did not show a statistically sig-
nificant difference in CRF between the intervention and
control groups (SMD=-0.94, P <.001) (Figure 3).

Quality of Life

Meta-analysis of overall QOL within |4 weeks. Six studies (4
published in English, 2 published in Chinese) included in
the meta-analysis provided relevant QOL data. Funnel
plots did not reveal statistically significant publication bias
(Figure S3). The results showed statistically significant
differences in QOL between the intervention and control
groups (SMD=0.83, P=.003) (Figure 4).

Four studies that included cognitive training underwent
a separate subgroup analysis. The results showed a statisti-
cally significant difference in QOL between the interven-
tion and control groups (SMD=0.77, P <.001) (Figure 4).

Two studies that included a combined cognitive training
and social support intervention underwent a separate sub-
group analysis. The results showed a statistically significant
difference in QOL between the intervention and control
groups (SMD=0.57, P<.001) (Figure 4).

Meta-analysis of overall QOL after 14 weeks. Four studies (all
published in English) included in the meta-analysis pro-
vided relevant QOL data. Funnel plots did not reveal statis-
tically significant publication bias (Figure S4). A forest plot
of the results from all of the articles (Figure 5) showed no
statistically significant heterogeneity in QOL (#=33.9%,
P=.209). The results revealed statistically significant dif-
ferences in QOL between the intervention and control
groups (SMD=0.54, P=.003) (Figure 5).

Three studies that included cognitive training underwent
a separate subgroup analysis. The results showed a statisti-
cally significant difference in QOL between the interven-
tion and control groups (SMD=0.55, P <.001) (Figure 5).

Only 1 study that included a combined cognitive train-
ing and social support intervention underwent a separate
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Study %

ID SMD (95% CI)  Weight
I
1

Cognitive training :
1

H. Poort et al. (2020) —— 0.92(0.48,1.37) 2191

Xia Zhang et al. (2019) —— | 0.27 (-0.05, 0.60) 41.09
1

Carolina X.Sandler(2017) % 0.79 (-1.11,2.69) 1.22
'

Zhu Yi. (2016) : —_—— 1.81(1.29,2.33)  16.52
1

Subtotal (I-squared = 88.0%, p = 0.000) 0 0.77 (0.54,1.01) 80.74
'
1
1

Combination of cognitive training and social support .

Shelley A. Johns et al. (2016) > 0.50 (-0.75,1.75) 2.81
1

Liu Yan (2018) —_— 0.58(0.07,1.10) 16.44
1

Subtotal (I-squared = 0.0%, p = 0.902) <:'> 0.57 (0.09, 1.05)  19.26
1
1
:

Heterogeneity between groups: p = 0.456 E

Overall (I-squared = 80.4%, p = 0.000) @ 0.73 (0.52,0.94) 100.00
:
:

I I
-2.69 2.69

Figure 4. Forest plot showing SMDs for comparisons of overall quality of life within 14 weeks between the intervention and control

groups.

subgroup analysis. The results did not show a statistically
significant difference in QOL between the intervention and
control groups (SMD= 0.50, P=.435) (Figure 5).

Then, the Benjamini—Hochberg FDR results showed that
for CRF and QoL < 14 weeks and =14 weeks, P <- ¢ (.000,
.003, .000, .000) > P.adjust (P, method="“BH”) .000, .003,
.000, .000.

This is compared with the stated significance level of
.05. Clearly, all are still statistically significant.

Discussion and Conclusions

Fatigue is a prevalent and highly distressing symptom in
cancer patients and cancer survivors, and it may persist for
years after completion of treatment.*>*¢ Cognitive behav-
ioral therapy is more effective at reducing the primary
complaint of fatigue than simple education,*® and therapy
for insomnia may be clinically effective and feasible in
real-world practice.®® Peer support was associated with
relatively higher adjuvant chemotherapy adherence in one

study.?” Facilitated peer support programs positively influ-
ence patient expectations and their ability to cope with the
diagnosis and treatment, which affect adherence to postop-
erative chemotherapy.*’ Therefore, we concluded that cog-
nitive interventions and social support are beneficial for
improving physiological symptoms, QOL and therapeutic
effects.

Overall, both distinct cognitive training and the combi-
nation of social support and cognitive interventions exert
significant effects on cancer-related fatigue both within
14 weeks and after 14 weeks, suggesting that the provision
of social-cognitive intervention in a timely manner may
help alleviate fatigue in both cancer patients and cancer sur-
vivors as long as the intervention frequency and intensity
are maintained. Based on the findings from some explor-
atory studies, mindfulness-based stress reduction may exert
positive effects on the cognitive outcomes of survivors of
cancer experiencing fatigue by compensating for cancer-
related cognitive impairment.*® Therefore, distinct cogni-
tive training has a great effect on the short-term and
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Figure 5. Forest plot showing SMDs for comparisons of overall quality of life after 14weeks between the intervention and control

groups.

long-term cancer-related fatigue of cancer patients and can-
cer survivors. Sharing experiences and interacting with
other cancer patients and cancer survivors may contribute
to patients’ perception of validation, a factor critical to help-
ing adjust during treatment or survivorship.*’ In addition,
social support and cognitive training may alleviate stressors
and regulate the HPA axis.’®! Therefore, we inferred that
both distinct cognitive interventions and the combination of
social interaction and cognitive stimulation can improve
fatigue related to colorectal cancer by influencing the
underlying physical and psychological mechanisms.
However, the exact mechanism of action requires further
study.

Colorectal cancer survivors and patients tend to experi-
ence physiological, psychological, social, and emotional
changes due to surgical stress, radiation, the side effects of
chemotherapy, and lifestyle changes.’”>? Therefore, the
QOL of patients with colorectal cancer and cancer survivors
is often substantially affected. Distinct cognitive interven-
tion improved both short-term and long-term QOL. Social
support and cognitive interventions exerted a statistically
significant effect on short-term overall QOL in the present

study. One possible explanation for this finding is that social
support and cognitive interventions may effectively reduce
fatigue symptoms and adverse physiological reactions
experienced by cancer survivors and patients and help them
be better equipped to deal with the side effects of cancer
treatment.>® The goal of social-cognitive intervention is not
necessarily to decrease symptom severity but to enhance
survivors’ and patients’ ability to live with their symptoms
in a nonreactive way, thereby reducing symptom-related
interference with quality of life.*® In addition, remission of
CRF is also conducive to improving QOL with the progress
of treatment. However, when social support was combined
with a cognitive intervention, the effect on long-term QOL
was not obvious. The result is different from some studies.
The possible reason is that when social support is combined
with cognitive intervention, it may dilute the impact of cog-
nitive training. Alternatively, social support activities com-
bined with cognitive interventions may place too much
burden on patients so that they cannot concentrate on either
cognitive or social elements. In addition, long-term overall
quality of life is also affected by physical activity, living
conditions, personal beliefs and so on.? The influencing
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factors have changed, but the intervention measures have
not changed, which may lead to a reduction in the interven-
tion effect. Therefore, other influencing factors and how to
formulate a better targeted social cognitive intervention
program according to the specific cognitive and physiologi-
cal status of patients should be further explored.

The present study had limitations. Each index contains
less than 10 studies. The measures of the intervention group
included cognitive training and social support, and most
intervention measures centered on cognitive training.
Therefore, the effects of cognitive training and social sup-
port on CRF should be further studied. The results indicated
that clinical studies on cognitive psychological interven-
tions in colorectal cancer patients and cancer survivors have
not been widely performed, and the subjects included in the
study included cancer patients and cancer survivors. Future
studies on targeted cognitive psychological intervention
should be performed in colorectal cancer survivors or can-
cer patients.

In summary, distinct cognitive interventions and a com-
bination of cognitive and social support interventions can
help to alleviate long-term and short-term CRF. Short-
term cognitive and social support interventions improved
the QOL of colorectal cancer patients and cancer survi-
vors. However, the combined intervention of cognitive
training and social support had no significant effect on
long-term QOL. Further in-depth studies are needed to
better formulate social cognitive intervention programs
and examine the physical and psychological mechanisms
of the effects of cognitive training and social support on
QOL and CRF in cancer survivors and patients and to
determine the specific effective duration, frequency and
intensity of interventions.
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