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Objective: To evaluate existing evidence from publis-
hed systematic reviews for the effectiveness and 
safety of rehabilitation interventions in adult patients 
with colorectal cancer.
Methods: A comprehensive literature search was con-
ducted using medical/health science databases up to 
October 2024. Bibliographies of pertinent articles, 
journals, and grey literature were searched. Three 
reviewers independently selected potential reviews, 
assessed methodological quality, and graded the qua-
lity of evidence for outcomes using validated tools. 
Results: Sixty systematic reviews (761 randomized 
controlled trials) evaluated 5 categories of rehabilita-
tion interventions. Over half of the included reviews 
(n = 31) were of moderate–high quality. The findings 
suggest: moderate-quality evidence for exercise inter-
ventions for improving physical fitness and quality of 
life; high-quality evidence for nutritional interventions 
in reducing postoperative infections; high-quality 
evidence for multimodal prehabilitation for improved 
preoperative functional capacity; moderate-quality 
evidence for nutritional interventions for improving 
humoral immunity, reducing inflammation, and length 
of stay; moderate-quality evidence for acupuncture 
in improving gastrointestinal functional recovery; 
psychosocial interventions in improving short-term 
quality of life and mental health, and lifestyle inter-
ventions for improved quality of life. 
Conclusion: Rehabilitation interventions yielded 
positive effects across multiple outcomes. However, 
high-quality evidence is still needed to determine 
the most effective rehabilitation approaches for 
patients with colorectal cancer. 
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LAY ABSTRACT
Colorectal cancer and its treatments can cause signifi-
cant disability and morbidity. A range of rehabilitation 
interventions is currently studied in patients with colo-
rectal cancer. This overview systematically evaluated 
evidence from published systematic reviews of ran-
domized clinical trials to determine the effectiveness 
of rehabilitation interventions to improve clinical out-
comes in patients with colorectal cancer. The findings 
suggest moderate-quality evidence for exercise inter-
ventions for improving physical fitness and quality of 
life; high-quality evidence for nutritional interventions 
in reducing postoperative overall infectious compli-
cation rates; high-quality evidence for multimodal 
prehabilitation for improved preoperative functional 
capacity; moderate-quality evidence for nutritional 
interventions for improved immunity, reduced inflam-
mation, and hospital length of stay. There was also 
moderate-quality evidence for acupuncture interven-
tions in improving gastrointestinal functional recovery, 
psychosocial interventions in improving short-term 
quality of life and mental health, and lifestyle inter-
ventions for improved quality of life. Overall, rehabili-
tation interventions have positive effects across mul-
tiple outcomes for patients with colorectal cancer, but 
high-quality evidence is still lacking.
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Colorectal cancer (CRC) is the third most com-
monly diagnosed cancer in males and the second 

in females (1). Over 1.9 million new CRC cases and 
930, 000 deaths were estimated worldwide in 2020, and 
the global burden of CRC is projected to increase to 
3.2 million new cases and 1.6 million deaths by 2040 
(2). The mainstay of CRC treatment includes surgical 
resection and chemoradiotherapy depending on the 
tumour staging. Colorectal cancer and its treatments 
can have a multidimensional impact on an individual’s 
functional capacity and societal participation due to va-
rious issues such as irregular bowel movements, weight 
loss, fatigue, pain, and insomnia (3). Further, colorectal 
surgery is associated with a high risk of postoperative 
complications and mortality (4) and chemotherapy 
can lead to a range of toxicities including mucositis, 
emesis, diarrhoea, febrile neutropenia, fatigue, hair 
loss, hand–foot syndrome, peripheral neuropathy, and 
cardiotoxicity (5). Many CRC patients experience 
reduced cardiorespiratory fitness and cancer-related 

http://creativecommons.org/licenses/by/4.0/
https://orcid.org/0009-0007-3605-8270
mailto:Evangeline.ymz@gmail.com


JR
M

JR
M

Jo
ur

na
l o

f 
R

eh
ab

ili
ta

tio
n 

M
ed

ic
in

e
JR

M
Jo

ur
na

l o
f 
R

eh
ab

ili
ta

tio
n 

M
ed

ic
in

e

Mengzhe Yang et al. “an overview of systematic reviews” p. 2 of 40

fatigue (CRF) during and following treatment (6, 7). 
There is also a high prevalence of depression (up to 
57%) and anxiety (up to 42%) in patients with CRC 
(PwCRC) (8). These physical and psychological con-
sequences limit activities of daily living and restrict 
societal participation many years after the diagnosis 
(9). These complex and multifaceted issues highlight 
the importance of an integrated multidisciplinary ap-
proach, including rehabilitation.

Rehabilitation plays an integral role within the con-
tinuum of care for PwCRC and aims to maximize an 
individual’s functional independence, participation, 
psychological well-being, and quality of life (QoL). 
Rehabilitation programmes can be uni-disciplinary or 
coordinated interdisciplinary care that is individualized 
and goal-oriented for PwCRC at any stage of their 
cancer treatment based on their needs. CRC treatments 
are traditionally limited to patients with good physical 
reserve and functional independence. For patients with 
more significant frailty, prehabilitation can improve 
their functional capacity and potentially broaden their 
treatment options (10, 11). In those undergoing CRC 
surgery or adjuvant treatment, rehabilitation interven-
tions such as nutritional interventions and exercise 
therapy serve important roles in boosting immunity, 
reducing treatment-related complications, improving 
hospital length of stay (LOS), and optimizing functional 
capacity (12–15). Further, rehabilitation interventions 
involving exercise, and cognitive and psychosocial 
interventions, have positive effects towards improved 
physical fitness, reduced CRF, improved functional 
independence, QoL, and psychological wellbeing in 
cancer survivors (16–20). Though various systematic 
reviews have evaluated the effects of rehabilitation 
interventions in PwCRC, these published reviews vary 
in scope, methodology, and quality, with diverse and 
sometimes discordant conclusions. The specific type, 
mode of delivery, and duration of interventions within 
primary studies of these published systematic reviews 
were often significantly heterogeneous. As a result, 
rehabilitation-specific evidence-based guidelines and 
recommendations for the most effective rehabilitation 
interventions remain limited in this cohort (21–23). 

To our knowledge, systematic reviews of the effec-
tiveness of comprehensive rehabilitation strategies for 
CRC have not been appraised to date. Therefore, this 
review aimed to systematically evaluate and summarize 
the evidence from the published systematic reviews 
regarding the effectiveness and safety of rehabilitation 
interventions towards improving physical impairments, 
functional outcomes, and participation in adult PwCRC 
(Box 1). We envisage that this overview of systematic 
reviews will provide useful information to guide clinical 
practice in formulating rehabilitation programmes and 
identify gaps in current knowledge in this cohort.

MATERIALS AND METHODS
Study design

This is an overview of published systematic reviews and 
followed the Preferred Reporting Items for Systematic 
Reviews and Meta-Analysis report specification (24). The 
protocol is available in the PROSPERO registration (ID: 
CRD42023427886). 

Inclusion and exclusion criteria

Systematic reviews and/or meta-analyses that investigated the 
effect of rehabilitation interventions conducted in any setting 
(inpatient, home-based, ambulatory settings) in adult patients 
(> 18 years) with CRC were included. Studies published bet-
ween 2013 and 2024 and limited to English language only 
were included. Systematic reviews that involved other cancer 
groups but provided CRC sub-group data were also included. 
Due to the large number of systematic reviews identified during 
the initial screening phase, an additional inclusion criterion 
was added after the submission of the study protocol to select 
reviews that included only randomized controlled trials (RCT) 
as their primary studies. 

The exclusion criteria included: reviews focused solely on 
diagnostic, pharmacological, and/or surgical interventions; 
reviews that included other study types such as observational 
studies or those conducted in paediatric populations; reviews 
that assessed the feasibility of rehabilitation programme im-
plementation, and behavioural interventions aimed to promote 
exercise and lifestyle behaviours; narrative reviews; theses; 
health technology appraisal; and reviews listed only in confe-
rence proceedings. 

Types of outcome measures

The WHO International Classification of Functioning, Disability 
and Health (ICF) model (25) was used to conceptualize the 
outcomes in this review. 

The primary outcomes included:
• � Improvement in CRC and/or cancer treatment-related 

physical impairment/symptoms and physical fitness status. 
•  Improvement in functional outcomes.
• � Improvement in participation outcome quantified by QoL 

and psychosocial gains.
Secondary outcomes included:
• � Health service utilization (e.g., hospital LOS, readmis-

sion rates). 
•  Mortality rates, cost-effectiveness, and adverse events. 

Search methods 

We searched the following databases to identify relevant 
studies: Embase, Emcare, Medline, and PsycINFO, Cochrane 
Library, and the Cumulative Index of Nursing and Allied 
Health (CINAHL). The search strategy was adapted from 

Box 1. Research questions:

• � Are rehabilitation interventions effective in improving physical fitness and 
reducing cancer- or treatment-related symptoms (e.g., gastrointestinal 
symptoms, CRF, incontinence etc.)?

• � Are rehabilitation interventions effective in reducing post-treatment 
complications rates, shortening hospital LOS, improving patient’s functional 
independence? 

• � Are rehabilitation interventions effective in improving patients’ psychological 
well-being, societal participation, QoL, and overall survival?

J Rehabil Med 57, 2025
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another rehabilitation systematic review (26) and run in all 
databases initially in June 2023 and an updated search was 
performed on 30 October 2024. The systematic review/meta-
analysis filter from the BMJ Best Practice EBM Toolkit was 
used. A grey literature search was conducted using Google 
Scholar, Open Access Theses and Dissertations (OATD), 
National Technical Information Service (NTIS), WHO’s In-
ternational Repository for Information Sharing (IRIS), and the 
INAHTA HTA Database. The CitationChaser program (https://
estech.shinyapps.io/citationchaser/) was used to extract all ci-
ting and cited papers from the included studies list. Reference 
checking of relevant articles and journals located no additional 
reviews. EndNote x9 (Clarivate; https://clarivate.com/), was 
used to download all database results, and retrieve full text, 
which was uploaded into Covidence (https://www.covidence.
org/), which auto-removed duplicate records. Records that 
were duplicates but not marked by Covidence as such were 
indicated manually. 

A full description of the search strategy is listed in Appendix 
SI. 

Study selection and data extraction 

Two authors (MY, CV) independently screened and shortlisted 
all abstracts and titles to extract relevant systematic reviews 
based on the selection criteria. Any disagreements were resolved 
by consensus discussion with a third author (BA). All relevant 
data were extracted by 3 authors (MY, SD, SM) and included: 
publication and search date; characteristics of included primary 
studies and study subjects; interventions and comparisons; fin-
dings/outcomes including pooled results from meta-analysis; 
and limitations. Any discrepancies were resolved by group 
discussions and by re-reviewing the study. 

Quality of evidence 

Five authors (MY, KS, SM, SD, BA) assessed the methodolo-
gical quality of included studies, using the revised “A MeaSu-
rement Tool to Assess systematic Reviews” appraisal tool (27). 
The AMSTAR-2 (https://amstar.ca/) includes 16 assessment 
items, 7 of which are considered critical methodological items 
for high-quality studies. For this overview, item 7 (Did the re-
view authors provide a list of excluded studies and justify the 
exclusions?) was re-categorized as a non-critical methodological 
item and not deemed an essential requirement for systematic 
reviews, as most included studies did not include a list of ex-
cluded studies. Any disagreements were resolved through final 
group consensus. The quality of the primary studies within the 
systematic reviews was not reassessed. 

The Grade of Recommendation, Assessment, Development 
and Evaluation (GRADE) tool (https://www.gradeworking-
group.org/) (28) was used to assess the quality of evidence 
for each outcome. The quality of evidence was rated as (28): 
“High-quality”: very confident that the true effect lies close to 
that of the estimate of the effect; “Moderate-quality”: mode-
rately confident in the effect estimate, such that the true effect 
is likely to be close to the estimate of the effect, but there is 
a possibility that it is substantially different; “Low-quality”: 
confidence in the effect estimate is limited, and the true effect 
may be substantially different from the estimate of the effect; 
“Very low-quality”: very little confidence in the effect estimates 
and the true effect is likely to be substantially different from 
the estimate of the effect. 

Any discrepancies were resolved by final consensus amongst 
the reviewers. 

RESULTS

The search retrieved 10,218 articles. Of these, 226 
articles met the title/abstract inclusion criteria and 
were selected for full text review. Overall, 60 syste-
matic reviews and/or meta-analyses (12–20, 29–79) 
including 2 reviews published in the Cochrane Library 
database (18, 67) were included. A Preferred Reporting 
Items for Systematic Reviews and Meta-Analyses 
(PRISMA) flow diagram of the study selection pro-
cess is shown in Fig. 1. The included reviews were 
published between 2013 and 2024, consisting of 761 
RCTs, with more than 65,841 participants with CRC. 
The majority of reviews focused solely on CRC, with 
4 reviews including other cancer types with subgroup 
analysis data on PwCRC (13, 14, 42, 68). Meta-
analyses were performed in 53 studies, with the rest 
providing qualitative analyses of the findings (29, 39, 
40, 50, 61, 62, 64). The characteristics of the included 
reviews are summarised in Table I.

Methodological quality of included studies
Overall, only 4 reviews including 2 Cochrane reviews 
were assessed as “high quality” (18, 53, 66, 67), 27 
reviews were of “moderate quality” (13–15, 19, 20, 30, 
34, 36–38, 40, 42, 45, 47–49, 52, 54, 56, 58, 59, 65, 70, 
72, 74, 77, 79), 15 reviews of “low quality” (16, 32, 33, 41, 
43, 46, 57, 61, 62, 68, 69, 71, 73, 76, 78) and 14 reviews 
of “critically low quality” (12, 17, 29, 31, 35, 39, 44, 46, 
50, 55, 60, 63, 64, 75) (Table II).

The majority of reviews used the Patient Intervention 
Control Outcome (PICO) description as an organizing 
framework in the inclusion criteria, except for 9 reviews 
(32, 39, 44, 50, 51, 61, 62, 68, 76). Most reviews provi-
ded an explicit statement on registered information of 
the protocol prior to the conduct of the review, except 
for 4 reviews (29, 68, 71, 75). Only 2 reviews provided 
an explanation of their selection of the study designs 
for inclusion (43, 67). All reviews searched at least 2 
databases, justified publication restrictions, and pro-
vided keywords or search strategies. Thirteen reviews 
did not perform screening or data extraction in dupli-
cate (12, 15, 31, 32, 34, 36, 38, 42, 44, 50, 52, 53, 68). 
Only 3 reviews provided a list of excluded studies and 
justified the exclusions (18, 53, 67). Fifteen reviews did 
not adequately describe the PICO details and research 
designs of included primary studies (13, 29, 34, 36, 39, 
42, 44, 55, 62, 64, 68, 74, 76–78). All studies assessed 
the quality of the primary studies using validated risk 
of bias (RoB) tools. The majority of reviews, except 
for 6 (17, 31, 35, 51, 55, 60) conducted meta-analysis 
using appropriate methods for statistical combination of 
results. Seventeen reviews did not assess the potential 
impact of RoB in individual studies on the results of 
the meta-analysis (12, 16, 20, 31, 32, 35, 41, 44, 46, 55, 
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63, 65, 69–71, 74, 77). Twenty-nine reviews provided 
satisfactory explanations and discussions of any hete-
rogeneity observed (12, 14, 16, 17, 19, 29, 31, 35, 39, 
40, 42, 43, 47, 50, 51, 55, 57, 60–62, 68, 70, 73–79). 
Twenty-eight reviews carried out adequate investigation 
of publication bias (13–15, 17, 19, 20, 32, 36, 37, 40, 
42, 45, 47–49, 51, 52, 59, 65, 66, 68, 69, 72, 74, 76–79), 
while 13 reviews did not apply funnel plots due to the 
low number of included primary studies (16, 18, 30, 
34, 38, 41, 53, 55, 56, 58, 67, 70, 71). Only 6 reviews 

reported on sources of funding for primary studies (13, 
18, 33, 41, 58, 67). The majority of the reviews, except 
for 3 (44, 68, 76), declared potential sources of conflict 
of interest.

Evidence synthesis of rehabilitation interventions

Of the 60 included reviews, 16 evaluated the effect of 
exercise interventions (15, 16, 18, 29–37, 70–73); 23 
reviews evaluated the effects of nutritional interven-

Fig. 1. Preferred Reporting Items for Systematic reviews and Meta-Analyses (PRISMA) flow diagram showing a selection of review.

J Rehabil Med 57, 2025
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tions including pro/synbiotics and a range of immu-
nonutrition programmes (12–14, 38–53, 74–77) and 
6 reviews examined complementary and alternative 
medicine (CAM) interventions (acupuncture) (54–59). 
The effects of lifestyle interventions and multimodal 
rehabilitation programmes were studied in 9 reviews 
(63–69, 78, 79). The effects of psychosocial interven-

tions were evaluated in 6 reviews (17, 19, 20, 60–62). 
There was marked heterogeneity of the evaluated inter-
ventions and measured outcomes among the included 
reviews. The characteristics and outcomes of these in-
terventions are summarized in Table I and best evidence 
for commonly studied outcomes based on the type of 
intervention using the GRADE approach in Table III. 

Table II. AMSTAR2 assessment

AMSTAR2 items  
Author, year 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

Overall 
score 

Da Silva Bezerra et al. (29) 2021 N N N PY YY YY N N YY N NA NA N N NA YY Clow
Cramer et al. (30) 2013 YY YY N PY YY YY N YY YY N YY YY YY YY NA YY Moderate
Jung et al. (31) 2021 YY PY N PY YY N N YY YY N N N N N N YY Clow
Gao et al. (16) 2020 YY YY N PY YY YY N YY YY N YY N N N NA YY Low
Dun et al. (32) 2020 N PY N PY N YY N PY YY N YY N N YY YY YY Low
Geng et al. (33) 2023 YY PY N PY YY YY N YY YY YY YY YY YY YY N YY Low
Wang et al. (34) 2022 YY PY N PY N YY N N PY N YY YY YY YY NA YY Moderate
Kraemer et al. (35) 2022 YY PY N PY YY YY N YY PY N N N N N N YY Clow
Singh et al. (36) 2020 YY YY N PY N N N N PY N YY YY YY YY YY YY Moderate
Brandenbarg et al. (37) 2018 YY YY N PY YY YY N YY YY N YY YY YY YY YY YY Moderate
Lund et al. (15) 2020 YY YY N PY YY N N YY YY N YY YY YY YY YY YY Moderate
McGettigan et al. (18) 2020 YY YY N YY YY YY N YY YY YY YY YY YY YY NA YY High
Abdul Razak et al. (70) 2024 YY YY N PY YY YY N YY YY N YY N YY YY NA YY Moderate
Su et al. (71) 2024 YY N N Y Y Y N Y Y N Y N YY N NA YY Low
Nakashima et al. (72) 2023 YY YY N YY YY YY YY PY YY N YY YY YY N YY YY Moderate
Pun et al. (73) 2024 YY YY N PY YY YY N YY YY N YY YY YY YY N YY Low
Liu et al. (38) 2016 YY PY N PY N YY N YY YY N YY YY YY YY NA YY Moderate
Wierzbicka et al. (39) 2021 N PY N PY YY YY N N YY N NA NA N N N YY Clow
Dikeocha et al. (40) 2022 YY PY N PY YY YY N PY YY N NA NA YY N YY YY Moderate
Amitay et al. (41) 2020 YY YY N PY YY YY N YY YY YY YY N N YY NA YY Low
Khan et al. (42) 2023 YY PY N PY YY N N N YY N YY YY YY N YY YY Moderate
Shen et al. (14) 2022 YY YY N PY YY YY N PY YY N YY YY YY N YY YY Moderate
Bruns et al. (43) 2018 YY YY YY PY YY YY N YY YY N YY YY YY N N YY Low
Xu et al. (44) 2018 N YY N PY N N N N YY N YY N N YY N N Clow
Jiang et al. (12) 2020 YY PY N PY N YY N YY YY N YY N N N N YY Clow
Yue at al. (45) 2022 YY YY N PY YY YY N YY YY N YY YY YY YY YY YY Moderate
Li et al. (46) 2023 YY YY N PY YY YY N YY YY N YY YY YY YY N YY Low
Ye et al. (47) 2023 YY PY N PY YY YY N PY YY N YY YY YY N YY YY Moderate
Veziant et al. (48) 2023 YY YY N PY YY YY N PY PY N YY YY YY YY YY YY Moderate
Yang et al. (49) 2021 YY YY N PY YY YY N PY YY N YY YY YY YY YY YY Moderate
Jolfaie et al. (50) 2015 N PY N PY YY N N PY PY N NA NA N N N YY Clow
Liu et al. (51) 2023 N YY N PY YY YY N PY YY N N N N N YY YY Clow
Chen et al. (52) 2022 YY YY N PY N YY N PY YY N YY YY YY YY YY YY Moderate
An et al. (53) 2022 YY YY N YY YY N YY YY YY N YY YY YY YY NA YY High
Probst et al. (13) 2017 N YY N PY YY YY N N YY YY YY YY YY YY YY YY Moderate
Xiong et al. (74) 2023 YY YY N PY YY YY N N YY N YY N YY YY YY YY Moderate
Qin et al. (75) 2024 YY N N PY YY YY N PY YY N YY YY YY YY N YY Clow
Persson et al. (76) 2024 N YY N PY YY YY N N YY N YY YY YY YY YY N Low
Zhang et al. (77) 2024 YY YY N YY YY YY N N YY N YY YY YY YY YY YY Moderate
Liu et al. (54) 2018 YY PY N PY YY YY N PY YY N YY YY YY YY YY YY Moderate
Kim et al. (55) 2016 YY YY N PY YY YY N N YY N N N N N NA YY Clow
Liu et al. (56) 2017 YY YY N PY YY YY N PY YY N YY YY YY YY NA YY Moderate
Xu et al. (57) 2021 YY PY N PY YY YY N PY YY N YY YY YY N N YY Low
Qi et al. (58) 2023 YY YY N PY YY YY N YY YY YY YY YY YY YY NA YY Moderate
Zhao et al. (59) 2023 YY YY N PY YY YY N PY YY N YY YY YY YY YY YY Moderate
Son et al. (19) 2019 YY PY N PY YY YY N PY YY N YY YY YY N YY YY Moderate
Wan et al. (60) 2022 YY YY N PY YY YY N YY YY N N YY YY N N YY Clow
Dun et al. (17) 2022 YY YY N PY YY YY N PY PY N N YY N N YY YY Clow
Mosher et al. (61) 2017 N PY N PY YY YY N YY YY N NA NA YY N N YY Low
Huang et al. (62) 2023 N PY N PY YY YY N N YY N NA NA YY N N YY Low
Zhang et al. (20) 2023 YY YY N PY YY YY N YY YY N YY N YY YY YY YY Moderate
Aubrey et al. (63) 2019 YY PY N YY N YY N YY PY N YY N N YY N YY Clow
Moug et al. (64) 2017 N PY N PY YY YY N N PY N NA NA N YY N YY Clow
Zhou et al. (65) 2022 YY YY N PY YY YY N YY YY N YY N YY YY YY YY Moderate
Meng et al. (66) 2021 YY YY YY PY YY YY N YY PY N YY YY YY YY YY YY High
Molenaar et al. (67) 2022 YY YY YY YY YY YY YY YY YY YY YY YY YY YY NA YY High
Zhang et al. (78) 2024 YY YY N PY YY YY N N YY N YY N N YY YY YY Low
Zhou et al. (79) 2024 YY YY N PY YY YY N PY YY N YY YY YY YY YY YY Moderate
Lau et al. (68) 2019 N N N PY N N N N PY N YY YY YY N YY N Low
Falz et al. (69) 2022 YY YY N PY YY YY N YY YY N YY N N YY YY YY Low

AMSTAR2: A MeaSurement Tool to Assess systematic Reviews 2 appraisal tool; YY: yes; PY: partial yes; N: no; NA: not applicable; Clow: critically low.
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The specific rehabilitation interventions evaluated 
in the included reviews and key findings are summa-
rized below:
Exercise interventions. Of the 16 reviews (n = 152 
RCTs) that studied the effects of exercise interventions, 
12 reviews included PwCRC who had completed 
their primary cancer treatment (16, 18, 29–32, 34, 37, 
70–73), while 3 reviews included all patients regardless 
of treatment status (33, 35, 36), and 1 review included 
patients undergoing chemotherapy treatment (15). 
Exercise interventions incorporated various modali-
ties including aerobic exercises, resistance exercise, 
mixed mode exercise, or others (e.g., yoga). These 
programmes were of variable duration and intensity, 
comprising either home-based or centre-based therapy, 
which can be self-directed, supervised, or a combined 
mode of delivery. The overall findings supported the 
effectiveness of exercise interventions in PwCRC in 
improving their physical fitness, QoL, disease-related 
mental health, anthropometry measures, and reducing 
CRF. Safety data of exercise interventions remained 
limited and was reported in only 4 reviews (15, 18, 36, 
72), which found no serious adverse events or safety 
concerns related to exercise interventions in compari-
son with usual care. 

Seven reviews (15, 16, 18, 30, 31, 35, 36) (n = 42 
RCTs) investigated the effects of exercise on physical 
fitness, demonstrating “moderate quality” evidence in 
improving patients’ physical fitness and aerobic capa-
city. One Cochrane systematic review (18) confirmed 
the positive effects of physical activity interventions 
in improving aerobic fitness in PwCRC (standard 
mean difference [SMD] = 0.82, 95% CI = 0.34 to 1.29, 
p = 0.0007); however. these beneficial effects were not 
sustained at 6 months (SMD = 0.44, 95% CI = –0.04 to 
0.92, p = 0.07). 

Twelve reviews (n = 55 RCTs) investigated the effect 
of exercise interventions on QoL (15, 16, 18, 29–32, 
34–36, 70, 71). One descriptive review (n = 4 RCTs) 
found no significant improvement in the QoL of Pw-
CRC post unsupervised or semi-supervised aerobic 
exercise interventions (29). Similar findings of non-
statistically significant results were demonstrated by 
Gao et al. (16) (p = 0.06), Cramer et al. (30) (p = 0.08), 
Abdul Razak et al. (70) (p = 0.06), and Kraemer et al. 
(35) in both home-based (p = 0.31) and supervised 
exercise (p = 0.07) intervention groups. In contrast, 7 
reviews found statistically significant improvements 
in QoL outcomes (disease-specific QoL, social factors 
of QoL, and HRQoL after exercise interventions) with 
large effect sizes (15, 18, 31, 32, 34, 36, 71). McGet-
tigan et al. (18) found “moderate-quality” evidence of 
physical activity interventions in improving HRQoL 
in PwCRC at immediate-term follow up (SMD = 0.36, 
95% CI 0.10 to 0.62, p = 0.007) and at 12 weeks to 6 

months’ follow-up (SMD 0.70, 95% CI 0.14 to 1.26, 
p = 0.01). In a more recent study, Su et al. (71) reported 
similar improvement in HRQoL after internet-based 
digital health exercise interventions at 6 months 
(p = 0.03). Overall findings suggest “moderate-quality” 
evidence for the exercise interventions in improving 
QoL outcomes in PwCRC. 

Two reviews explored the effect of pelvic floor mus-
cle training (PFMT) on QoL with inconsistent findings 
(72, 73). Nakashima et al. (72) found no trend toward a 
positive impact on HRQoL after PFMT intervention by 
comparing data from 2 RCTs. On the other hand, Pun 
et al. (73) reported a statistically significant positive 
effect on QoL components. The quality of evidence for 
PFMT is inconclusive due to lack of data. 

The efficacy of exercise interventions on CRF was 
investigated in 12 reviews (15, 16, 18, 30–34, 36, 37, 
70, 71) (n = 64 RCTs), with 7 reviews demonstrating 
statistically significant improvements (15, 18, 32–34, 
36, 71). A Cochrane review reported low-quality 
evidence for physical activity interventions in im-
proving CRF in PwCRC in the immediate short term 
(SMD = 2.16, 95% CI = 0.18 to 4.15, p = 0.04) (18). 
Three reviews (16, 30, 37) noted a trend for reduced 
CRF score observed in all exercise intervention groups, 
but, the results did not reach the statistical significance 
level. Overall findings suggest “low-quality” evidence 
for exercise interventions in improving CRF outcomes 
in PwCRC. 

Seven reviews (n = 19 RCTs) investigated the effects 
of exercise interventions in improving disease-related 
mental health outcomes (15, 16, 18, 34, 36, 70, 71). 
Six reviews (n = 17 RCTs) compared depression scores 
after exercise interventions (15, 16, 18, 36, 70, 71) 
and found no statistically significant improvements 
except in 1 review (36) (SMD = 0.35, 95% CI = 0.02 
to 0.67, p = 0.04). Six reviews (n = 15 RCTs) evaluated 
anxiety scores (16, 18, 34, 36, 70, 71) and observed 
no statistically significant effects. Overall findings 
suggest exercise interventions had “Very low-quality” 
evidence in improving disease-related mental health 
outcomes in PwCRC. 

Four reviews (n = 27 RCTs) evaluated anthropometry 
measures such as body mass index (BMI) or percentage 
body fat (16, 18, 31, 36), with 3 reviews (n = 16 RCTs) 
demonstrating limited evidence for exercise interven-
tions in improving BMI in PwCRC (16, 18, 31). Singh 
et al. (36) found significantly reduced body fat in the 
intervention group (SMD = 0.51, 95% CI = 0.05 to 0.97, 
p = 0.03). Overall, there was “low-quality” evidence 
for exercise interventions for improved anthropometry 
measures. 
Nutritional interventions. The effects of various nutri-
tional interventions were assessed in 23 systematic 
reviews (n = 327 RCTs) including 20 meta-analyses 
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Table III. GRADE assessment of included studies

Intervention Outcomes

Number of 
studies and 
participants

Point 
estimates

Interval 
overlaps

Direction 
of effect

Magnitude 
of hetero
geneity

CI not 
consis
tent

Sample 
size 
magni
tude

Magni
tude of 
number 
of 
studies

Outcome 
as 
common 
event

Harm 
from 
treat
ment

Overall 
GRADE

Exercise 
intervention 

Improved 
physical fitness

7 SRs, 42 RCTs, 
n = 1,951

Yes Substantial 
overlap

Yes Low– 
Moderate

No High Large Yes No Moderate

Improved QoL 12 SRs, 59 RCTs, 
n  = 4354

Yes Some 
overlap

Yes Moderate No High Large Yes No Moderate

Reduced CRF 12 SRs, 64 RCTs, 
n = 4,651

No Some 
overlap

Yes Moderate No High Large Yes No Low

Improved 
disease-related 
mental health: 
depressive/ 
anxiety 
symptoms

Depression: 6 
SRs, 17 RCTs, 
n = 1,852
Anxiety: 6 SRs, 
15 RCTs, n = 1,534

Yes Substantial 
overlap

Yes Mostly Low No High Large Yes No Very Low

Improved 
anthropometry 
measures

BMI: 3 SRs, 16 
RCTs, n = 1,082
% body fat: 2 
SRs, 11 RCTs, 
n = 636

Yes Some 
overlap

Yes Moderate No High Moderate–
Large

Yes No Low

Nutritional 
intervention

Improved 
humoral  
immunity

Total: 9 SRs, 84 
RCTs, n = NA

Yes Substantial 
overlap

Yes Low–
Moderate

No High Large Yes No Moderate

Improved 
adaptive  
immunity

Yes Substantial 
overlap

Yes Moderate Yes High Large Yes No Low

Improved serum 
inflammatory 
markers

Not 
comparable

Not 
comparable

Yes Moderate–
High

No High Large Yes No Moderate

Reduced infection 
complication 
rates

Total: 15 SRs, 
125 RCTs, 
n = incomplete 
data

Yes Substantial 
overlap

Yes Mostly Low No High Large Yes No High

Reduced 
non-infectious 
complications/ 
anastomotic leak

Total: 6 SRs, 
45 RCTs, n = NA

No Some 
overlap

Yes Low Yes High Large Yes No Low

Reduced 
mortality

Total: 3 SRs, 
17 RCTs, n = NA

No Some 
overlap

No Low No High Large Yes No Very Low

Reduced hospital 
LOS

Total: 12 SRs, 
79 RCTs, n = NA

Yes Some 
overlap

Yes Half are High, 
half are Low–
Moderate

No High Large Yes No Moderate

Acupuncture 
intervention

Improved GI 
functional 
recovery

Total: 5 SRs, 51 
RCTs, n = 3,776

Yes Substantial 
overlap

Yes Mostly High No High Large Yes No Moderate

Reduced 
postoperative 
pain

Total: 3 SRs, 
13 RCTs, n = 1,873

No Not 
comparable

No Low Yes High Large Yes No Very Low

Reduced LOS Total: 2 SRs, 9 
RCTs, n = 711

Yes Some 
overlap

No Low No High Moderate Yes No Low

Psychosocial 
intervention

Improved QoL Total: 4 SRs, 25 
RCTs, n = NA

Yes Some 
Overlap

Yes Low-
Moderate

No High Large Yes No Moderate

Improved SE Total: 2 SRs, 10 
RCTs, n = NA

Not 
comparable

Not 
comparable

No Moderate Yes High Moderate Yes No Very Low

Reduced anxiety Total: 2 SRs, 8 
RCTs, n = 633

Not 
comparable

Not 
comparable

Yes Low No High Moderate Yes No Moderate

Reduced 
depression

Total: 2 SRs, 8 
RCTs, n = 536

Not 
comparable

Not 
comparable

Yes Low–
Moderate

Yes High Large Yes No Moderate

Multimodal 
prehabilitation 
intervention 

Improved 
preoperative FC

Total: 5 SRs, 35 
RCTs, n = 2,540

Yes Substantial 
overlap

Yes Moderate No High Large Yes No High

Reduced hospital 
LOS

Total: 4 SRs, 33 
RCTs, n = NA

Yes Some 
overlap

No Low No High Large Yes No Very Low

Reduced 
postoperative 
complications

Total: 5 SRs, 45 
RCTs, n = NA

Yes Some 
overlap

Yes Low–
Moderate

No High Large Yes No Low

Lifestyle 
intervention: 
at least 1 
lifestyle change 
(diet/healthy 
eating, BMI, 
PA, smoking, 
and alcohol 
consumption)

Improved QOL Total: 3 SRs, 18 
RCTs, n = NA

Not 
comparable

Not 
comparable

Yes Moderate–
High

No High Large Yes Yes Moderate

Reduced 
depression

Total: 2 SRs, 8 
RCTs, n = 851

Yes Some 
overlap

Yes Low Yes High Moderate Yes No Low

Reduced anxiety Total: 2 SRs, 10 
RCTs, n = 1,190

Yes Some 
overlap

Yes Low Yes High Moderate Yes No Low

Improved 
anthropometry

Total: 2 SRs, 5 
RCTs, n = NA

Yes Some 
overlap

No Moderate Yes High Moderate Yes No Very Low

GRADE: Grade of Recommendations; Assessment: Development, and Evaluation working group grades of evidence; 6MWT: 6 Min Walk Test; BMI: body mass index; CI: 
conference interval; CRF: cancer-related fatigue; FC: functional capacity; HADS: Hospital Anxiety and Depression Scale; HRQoL: Health-related Quality of Life; LOS: length of 
stay; QoL: quality of life; SR: systematic review; VO2Max: peak oxygen uptake. NA = not available, due to data in original systematic reviews not being specified.
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of nutritional interventions during CRC treatment for 
improved immune function and serum inflammatory 
markers. 

The effects of nutritional interventions on infectious 
complications including surgical site infection, septi-
caemia, and pneumonia were studied in 15 reviews 
(12–14, 41–44, 46–49, 53, 74, 76, 77). Of the 13 
reviews that investigated the outcome of overall infec-
tious complications (12-14, 41, 42, 44, 46–48, 53, 74, 
76, 77), 12 found statistically fewer overall infectious 
complications post-nutritional interventions (12-14, 
41, 42, 44, 47, 48, 53, 74, 76, 77). Li et al. (46) found 
some improved infectious complication rates after nu-
tritional interventions, although this was not statistical-
ly significant (risk ratio [RR] = 0.72, p = 0.29). Further, 
8 reviews investigated the incidence of surgical site 
infections after nutritional interventions (14, 43, 44, 
47–49, 76, 77), of which 7 reviews found statistically 
significant reduced surgical site infection rates. Bruns 
et al. (43) demonstrated that preoperative nutritional 
interventions as part of CRC prehabilitation reduced 
incision site infection rates (OR 0.57; 95% CI = 0.30 to 
1.09); however, this effect failed to achieve statistical 
significance (p = 0.09) (43). Overall, there was “high-
quality” evidence for nutritional interventions towards 
improved postoperative infectious complication rates 
in patients who are undergoing CRC surgery. 

Six reviews evaluated the effects of nutritional in-
terventions upon overall non-infectious complications 
such as intestinal obstruction, wound dehiscence, or 
deep vein thrombosis (12, 14, 47–49, 77). One review 
showed lack of evidence for enteral immunonutri-
tion towards overall non-infectious complications 
(RR = 1.15, 95% CI = 0.71 to 1.87, p = 0.58) (14). An-
other review demonstrated that glutamine, PUFAs, and 
arginine-based immunonutrition interventions reduced 
overall non-infectious complications (12). Four out of 
5 reviews found non-significant findings regarding the 
outcome of anastomotic leak (12, 47–49, 77). Overall, 
there was “low-quality” evidence that nutritional inter-
ventions improved overall non-infectious complication 
rates after CRC treatment. 

Three reviews evaluating the effects of nutritional 
interventions on mortality risk (13, 51, 53) demonstra-
ted non-significant effects associated with periopera-
tive mortality. The effects of nutritional interventions 
upon hospital LOS in patients were evaluated in 12 
reviews (12–14, 41, 44, 46, 47, 49, 51, 53, 76, 77). 
Seven reviews found statistically significant reduction 
in LOS (12, 14, 44, 47, 49, 51, 53). Li et al. (46) did 
not find a statistically significant reduction in overall 
LOS (weighted mean difference [WMD] = −1.19, 95% 
CI = −2.62 to 0.24, p = 0.10), but reported a significant 
LOS reduction in a subgroup analysis of both pre- and 
postoperative supplementation group (preoperative 

(12–14, 38, 41–49, 51–53, 74–77) and 3 descriptive 
reviews (39, 40, 50). Interventions comprised a range 
of dietary supplements including macronutrients (pro-
teins, carbohydrates, fats) and micronutrients (pro/syn-
biotics, immunonutrition, and vitamin supplements) 
administered via various routes. The immunonutrition 
(IMN) formula includes arginine, omega-3 polyunsa-
turated fatty acid (PUFA), glutamine, and nucleotides. 
All studies were performed in PwCRC during primary 
cancer treatment (chemotherapy, chemoradiotherapy, 
or radical CRC resection). 

Two reviews (n = 29 RCTs) (39, 40) studied the 
effects of probiotics/synbiotics in PwCRC and found 
enhanced gut microbiota diversity with reduced patho-
genic bacterial load, postoperative bacterial transloca-
tion, transmucosal permeability, and increased colon 
mucosal transepithelial resistance. These findings 
were consistent with another meta-analysis, which 
found significantly lower permeability (SMD = 3.83, 
p = 0.000) and higher intestinal mechanical barrier 
function (SMD = 4.74, p = 0.000) post probiotics/
synbiotics (38).

Nine reviews (n = 84 RCTs) investigated nutritional 
interventions on immunity and serum inflammatory 
markers (38, 45–47, 49, 51, 52). Humoral immunity 
was measured by serum antibodies (IgA, IgM, and 
IgG) levels. Five reviews showed statistically signifi-
cant increases in serum IgA level (38, 45, 49, 52, 77). 
Four reviews found statistically significant increases in 
serum IgM level (45, 49, 52, 77), 3 supported statisti-
cally significant increases in serum IgG level (49, 52, 
77) and 1 failed to achieve statistical significance (45). 
Nutritional interventions including probiotics, gluta-
mine, and Omega-3 PUFA supplements significantly 
increased the adaptive immunity (measured by CD4/
CD8 cell ratio and CD4 cell counts) in 3 (45, 49, 52) 
out of 5 reviews (45, 46, 49, 52, 77). Two reviews found 
statistically significant reduction of CD8 cell counts 
after probiotics and PUFA supplements (45, 49); howe-
ver, this result was not replicated in 2 other reviews (46, 
52). Overall, there was “moderate-quality” evidence 
that IMN and pre/pro(syn)biotics improved humoral 
immunity and “low-quality” evidence for improved 
adaptive immunity. A range of serum inflammatory 
markers including TNF-alpha, IL-6, albumin, and CRP, 
were studied in 6 reviews (38, 46, 47, 51, 74, 77). Four 
reviews found significantly reduced serum TNF-alpha 
level and serum IL-6 level in the intervention group 
(46, 47, 51, 74). Results were inconsistent for effects 
on serum albumin levels in 4 reviews (38, 46, 74, 
77). Six reviews investigated CRP levels following 
nutritional interventions (38, 46, 47, 51, 74, 77), with 
4 reviews showing significant improvements (46, 51, 
74, 77), while 2 demonstrated no significant effects (47, 
51). Overall, there was “moderate-quality” evidence 
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WMD = −2.27, 95% CI = −3.58 to −0.97, p < 0.001; 
postoperative WMD = −2.66, 95% CI = −4.70 to −0.62, 
p = 0.01). Overall, there was “moderate-quality” evi-
dence for nutritional interventions for reduced hospital 
LOS in PwCRC undergoing primary treatment.
Acupuncture interventions. The effects of acupuncture 
interventions in perioperative management (surgical 
resection) of CRC were evaluated in 6 meta-analyses 
(n = 80 RCTs) (54–59). Acupuncture interventions in-
cluded electroacupuncture (EA), manual acupuncture 
(MA), acupressure, moxibustion, point application, 
and laser acupuncture, or any combination. The overall 
findings supported the effectiveness of acupuncture 
interventions in improving postoperative gastrointesti-
nal functional recovery, reduced postoperative nausea, 
pain and hospital LOS. 

Five reviews (n = 51 RCTs) investigated the effects 
of acupuncture on postoperative gastrointestinal fun-
ctional recovery in patients who underwent CRC sur-
gery (54–56, 58, 59) and found “statistically significant 
reduced time to first bowel sound” (54, 56), reduced 
time to first flatus (54–56, 58, 59), and shortened time 
to first defecation (54–56, 58, 59). Three reviews 
investigated the effects of perioperative acupuncture 
on postoperative pain and found largely inconsistent 
results (55, 56, 58). Liu et al. (56) in a meta-analysis 
reported less opioid consumption after acupuncture 
treatment, while both Kim et al. (55) and Qi et al. (58) 
found no statistically significant benefit of acupuncture 
on postoperative pain management. Overall, there was 
“very low-quality” evidence to suggest that acupunc-
ture interventions reduced postoperative pain. 

Two reviews evaluated the effects of acupuncture 
interventions on LOS and found inconsistent results 
(56, 59). In a meta-analysis, Liu et al. (56) reported 
a non-superior effect of acupuncture interventions in 
reducing hospital LOS (SMD = −0.18, 95% CI = −0.46 
to 0.10; p = 0.20); however, subgroup analysis showed 
significantly shorter LOS (SMD = −0.32, 95% CI = 0.61 
to 0.03, p = 0.03) with EA. In another meta-analysis, 
Zhao et al. (59) reported statistically significantly shor-
ter LOS in the acupuncture group (SMD = −0.40, 95% 
CI = −0.60 to −0.21, p  <  0.0001). Overall, there was 
“low-quality” evidence for acupuncture interventions 
for reduced hospital LOS. 
Psychosocial interventions. Psychosocial interventions 
evaluated comprised cognitive behavioural therapy 
(CBT), acceptance and commitment therapy (ACT), 
psychotherapy, psychoeducation, counselling, relaxa-
tion therapy, supportive therapy, motivational intervie-
wing, friendship association, group discussions, and 
structured family therapy. These interventions were 
delivered via face-to-face, telehealth, or web-based 
(mobile applications, websites, online portals, or 
forums). Six systematic reviews (n = 66 RCTs) (17, 

19, 20, 60–62) assessed the effects of psychosocial 
interventions in PwCRC. Wan et al. (60) investigated 
the effectiveness of web-based psychosocial inter-
ventions and found positive effects of psychosocial 
interventions on multiple mental health outcomes, 
QoL, and self-efficacy. 

Four reviews (n = 25 RCTs) evaluated the effects of 
psychosocial interventions on QoL (17, 19, 20, 60). Of 
these, only 3 meta-analyses found statistically signi-
ficant improvements in QoL after psychosocial inter-
ventions (17, 19, 20). Two reviews (17, 20) reported 
statistically significant improvement in the short-term 
QoL after psychosocial interventions. Furthermore, 
Son et al. (19) analysed the subgroups based on the 
method of delivery and found that only the face-to-
face subgroup had statistically significantly improved 
QoL (p = 0.028). For long-term QoL, Dun et al. (17) 
found significant improvements after cognitive training 
(SMD = 0.54, p = 0.003); however, no significant effect 
was observed after combined interventions of cognitive 
training and social support (SMD = 0.50, p = 0.435). 
Zhang et al. (20) found no significant impact on 
long-term QOL after psychoeducation interventions. 
Similarly, Wan et al. (60) reported a non-significant 
improvement in QoL (MD = 2.83, 95% CI = –0.31 to 
5.98, p = 0.08). Overall, psychosocial interventions had 
“moderate-quality” evidence in improving short-term 
QoL of PwCRC. 

Two reviews (n = 10 RCTs) found mixed results on 
self-efficacy (SE) outcomes after psychosocial inter-
ventions (20, 60). Zhang et al. (20) found enhanced 
participants’ short-term SE after psycho-education 
intervention (SMD = 0.71; 95% CI = 0.41 to1.02, 
p  <  0.0000), while the findings of Wan et al. (60) fa-
voured the control group (SMD = 0.93, 95% CI = 0.52 
to 1.35, p  <  0.000). Overall, there was “very low-
quality” evidence for psychosocial interventions for 
improved the short-term SE in PwCRC. 

Further, 2 reviews (20, 60) investigated the effects of 
psychosocial interventions in improving mental health 
outcomes in PwCRC. Both intervention and control 
groups reported statistically significant reductions in 
anxiety and depression symptoms after psychosocial 
interventions. In addition, Zhang et al. (20) showed 
a substantial reduction in both short-term and long-
term anxiety and depressive symptoms. In summary, 
psychosocial interventions had “moderate-quality” 
evidence in improving mental health outcomes in 
PwCRC. 
Lifestyle and multimodal interventions. Nine reviews 
(n = 134 RCTs) investigated the effects of lifestyle 
and multimodal interventions in PwCRC (63–69, 78, 
79). Of these, 5 reviews (n = 82 RCTs) focused on the 
effects of multimodal prehabilitation interventions in 
patients undergoing CRC resection (67–69, 78, 79). 
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Four other reviews studied the effects of lifestyle in-
terventions that involved at least 1 lifestyle change in 
diet, BMI, physical activity level, smoking, or alcohol 
consumption (63–66). 

Multimodal prehabilitation consisted of various ex-
ercise, nutritional, and psychosocial interventions that 
were delivered in hospital, outpatient, or home-based 
settings before the primary cancer treatment. All 5 re-
views (n = 35 RCTs) found statistically significant im-
provements in preoperative functional capacity such as 
6MWT after prehabilitation interventions (67–69, 78, 
79). In a Cochrane review (67), there was “moderate-
quality” of evidence for prehabilitation for improved 
6MWT capacity (MD = 24.91, 95% CI 11.24, 38.57; 
p = 0.0004). Overall, prehabilitation interventions had 
“high-quality” evidence in improving preoperative 
functional capacity in PwCRC. 

Hospital LOS was evaluated in 4 reviews (n = 33 
RCTs), which reported no significant improvement in 
hospital LOS after prehabilitation interventions (68, 
69, 78, 79). In summary, there was “very low-quality” 
evidence for prehabilitation interventions for reduced 
hospital LOS. 

Five reviews (n = 45 RCTs) studied the effect of 
prehabilitation interventions on postoperative com-
plication rates in patients undergoing CRC surgery 
(67–69, 78, 79). One Cochrane review (67) reported 
low-certainty evidence and non-clinically significant 
improvement in postoperative complication rates 
within 30 days after the operation (RR = 0.95, 95% 
CI = 0.70 to 1.29; p = 0.75). Similar findings were 
confirmed by both Lau et al. (68) and Falz et al. (69). 
In contrast, 2 recent reviews showed significantly re-
duced postoperative complications after multimodal 
prehabilitation intervention (78, 79). Overall, there 
was “low-quality” evidence for prehabilitation inter-
ventions for reduced postoperative complication rates. 

Of the 4 systematic reviews (n = 52 RCTs) that in-
vestigated the effect of lifestyle interventions in CRC 
survivors (63–66), 3 reviews (n = 38 RCTs) pooled data 
on the outcomes of QoL, mental health, and anthro-
pometric measures (63, 65, 66). A descriptive review 
found lifestyle interventions in physical activity and/or 
diet and weight had positive health benefits including 
improvements in fatigue, physical activity parameters, 
and overall QoL (64). Aubrey et al. (63) reported im-
provements in physical QoL favouring healthy eating 
dietary intervention groups at 12 months follow-up 
(MD = 1.97, 95% CI = 0.44 to 3.51, p = 0.01). Another 
review showed that non-pharmacological interventions 
were associated with a statistically significant and 
clinically meaningful improvement in the QoL scores 
during 1–4 months of follow-up (SMD = 0.368, 95% 
CI = 0.070 to 0.665; p = 0.000) (66). Similarly, Zhou 
et al. (65) found higher QoL scores after lifestyle 

interventions (WMD = 3.12; 95% CI = 0.24 to 5.99; 
p = 0.034). There was “moderate-quality” evidence that 
lifestyle interventions improve QoL in CRC survivors. 

No significant post-intervention effects of lifestyle 
interventions were observed in 2 reviews regarding 
mental health outcomes (65, 66). However, subgroup 
analysis performed by Meng et al. (66) found signi-
ficant beneficial effects of lifestyle interventions for 
reduced anxiety and depression at 5–8 months of 
follow-up. Overall, there was “low-quality” evidence 
for lifestyle interventions for reduced anxiety and 
depression symptoms in CRC survivors. 

Anthropometric outcomes such as waist circumfe-
rence and BMI were assessed in 2 reviews with incon-
sistent results (63, 65). There was “very low-quality” 
evidence that lifestyle interventions effectively reduced 
BMI or waist circumference in CRC survivors. 

SUMMARY OF KEY FINDINGS

Improved physical fitness and functional capacity 

• � “High-quality” evidence for unimodal or mul-
timodal prehabilitation (moderate-intensity 
exercise, nutritional, and psychological sup-
port) for improved preoperative functional 
capacity.

• � “Moderate-quality” evidence for either home-ba-
sed or supervised exercise interventions (aerobic, 
resistance, or combined) at moderate intensity in 
improving physical fitness, when supervised, or 
with > 80% of compliance.

• � “Low-quality” evidence for either home-based or 
supervised exercise intervention for improved anth-
ropometric measures (BMI or body fat percentage).

• � “Very low-quality” evidence for lifestyle inter-
vention (at least 1 lifestyle change in improving 
BMI, diet, PA, smoking, or alcohol consumption) 
for improved anthropometric measures.

Reduced CRC- or treatment-related symptoms 

• � “Moderate-quality” evidence for moderate to 
high intensity, supervised, and combined exercise 
interventions in improving CRF.

• � “Moderate-quality” evidence for acupuncture 
and related therapies (EA, MA, acupressure, 
moxibustion, point application, and laser acupun-
cture) in improving time to first bowel sounds, 
first flatus, and first defecation after CRC surgery.

• � “Low-quality” evidence for moderate intensity, 
home-based exercise interventions in improving 
CRF.

• � “Very low-quality” evidence for acupuncture and 
related therapies in reducing postoperative pain.
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Reduced postoperative complication rates 

• � “High-quality” evidence for perioperative 
immunonutrition therapy (including at least 
2 of arginine, glutamine, omega-3 PUFA,  
or nucleotide), pro/prebiotics and PUFA 
supplement in reducing postoperative infec-
tious complications including surgical site 
infections.

• � “Low-quality” evidence for perioperative 
immunonutrition therapy and glutamine supp-
lements in reducing non-infectious compli-
cations.

• � “Low-quality” evidence for unimodal or mul-
timodal prehabilitation (moderate-intensity 
exercise, nutritional, and psychological support) 
of more than 3 weeks duration in reducing posto-
perative complications.

Shortened hospital LOS

• � “Moderate-quality” evidence for perioperative 
immunonutrition therapy, glutamine, arginine, 
PUFA, and probiotics/prebiotics supplements 
in reducing LOS.

• � “Low-quality” evidence for MA, EA, and acu-
pressure in reducing hospital LOS.

• � “Very low-quality” evidence for unimodal or 
multimodal prehabilitation in reducing LOS. 

Improved psychological well-being 

• � “Moderate-quality” evidence for psychosocial 
interventions (psychoeducation, ACT, CBT, peer 
support, counselling, stress management) in 
improving anxiety or depression. 

• � “Very low-quality” evidence for either home-
based or supervised exercise interventions in 
improving anxiety or depression.

• � “Low-quality” evidence for lifestyle interven-
tions in improving anxiety and depression at > 4 
months of follow-up.

• � “Very low-quality” evidence for psychosocial 
intervention in improving self-efficacy.

Improved QoL
• � “Moderate-quality” evidence for both home-ba-

sed and supervised exercise interventions at low 
to moderate intensity to improve QoL, especially 
for intervention time  <  12 weeks and > 80% of 
compliance.

• � “Moderate-quality” evidence for psychological 
interventions and social support interventions 
(face-to-face delivery) in improving QoL. 

• � “Moderate-quality” evidence for lifestyle inter-
ventions in improving QoL.

Improved overall survival

• � “Very low-quality” evidence for reduced posto-
perative mortality rates with perioperative immu-
nonutrition therapy, omega-3 PUFA supplement, 
and pro/prebiotics supplement. 

Social participation 

• � Included studies lacked outcome measures for 
evaluation of societal participations. 

DISCUSSION

With increasing cancer survivorship rates, rehabilita-
tion plays an integral role in comprehensive patient 
management to maximize functional outcomes (80). 
There are multiple unmet needs in PwCRC after acute 
treatment including ongoing physical impairments 
and psychological distress that causes functional li-
mitations, participation restriction, and reduced QoL 
(81). While a number of established guidelines on the 
acute management of CRC and the survivorship care 
in PwCRC exist (21–23, 82), they lack specific recom-
mendations for structured rehabilitation programmes 
tailored to this population. This overview summarizes 
the best available evidence for the effectiveness of 
various rehabilitation interventions used in PwCRC 
from published systematic reviews. The findings sug-
gest that rehabilitation interventions have beneficial 
effects on physical, psychological, functional, and 
health-economic outcomes in PwCRC. However, the 
evidence to support the use of many of these interven-
tions remains suboptimal. 

Various exercise interventions (aerobic, resistance, 
low-intensity stretching, or combined) are found to 
be beneficial in improving self-reported physical 
function, global QoL, and reducing the manifestation 
and severity of CRF in people with cancer (83–85). 
This review highlights significant heterogeneity in the 
descriptions of exercise interventions (type, frequency, 
duration, and intensity etc.), leading to inconsistent 
results. Notably, there is “moderate-quality” evidence 
for both home-based and supervised exercise interven-
tions (aerobic, resistance, or combined) at moderate 
intensity in improving physical fitness and QoL in Pw-
CRC, particularly when the home-based interventions 
have > 80% of compliance rates. There is “low-quality” 
evidence for moderate intensity home-based exercise 
interventions (aerobic, resistance, or combined) in 
improving CRF and “moderate-quality” evidence for 
supervised and combined exercise interventions at 
moderate to high intensity in improving CRF. Despite 
the demonstrated positive benefits of physical activity 
in alleviating symptoms of depression and anxiety 
across various cancer cohorts (80), there is still insuf-
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ficient evidence for either supervised or home-based 
exercise interventions addressing these psychological 
outcomes in PwCRC. 

Nutrition plays an integral role in modulating im-
mune response and maintaining the health of the 
gastrointestinal tract in PwCRC. In particular, immu-
nonutrition therapy (including at least 2 of glutamine, 
arginine, PUFA, or nucleotides) has gained popularity 
in the perioperative management of gastrointestinal 
cancers for improved postoperative outcomes (86–88). 
In an umbrella review, Slim et al. (89) reported signi-
ficantly fewer postoperative infectious complications 
and morbidity after perioperative immunonutrition 
interventions in patients undergoing visceral surgeries. 
Consistent with these findings, this overview identi-
fied “high-quality” evidence supporting perioperative 
immunonutrition therapy, pro/prebiotics, and PUFA 
supplements in reducing postoperative overall infec-
tious complication rates in PwCRC. Although Slim 
et al. (89) could not draw reliable conclusions on the 
impact of immunonutrition therapy on hospital LOS 
in a mixed cohort who underwent abdominal surge-
ries, this review showed “moderate-quality” evidence 
supporting the use of glutamine, arginine, PUFA, and 
probiotics/prebiotics supplements either in isolation or 
combined in reducing hospital LOS in PwCRC. The 
evidence for the effect of immunonutrition therapy in 
reducing mortality in PwCRC remains limited due to 
the scarcity of reported outcomes in current literature, 
necessitating further research. 

Acupuncture and related therapies (EA, MA, acu-
pressure, moxibustion, point application, and laser 
acupuncture) are commonly practised CAM interven-
tions in many Asian countries. In a recently published 
umbrella review, Wang et al. (90) reported beneficial 
effects of 12 different acupuncture interventions in 
improving postoperative gastrointestinal function 
and shortening LOS in gastric cancer and CRC, with 
quality of evidence ranging from “very low” to “mode-
rate”. These findings are comparable to the findings of 
this overview, which demonstrated “moderate-quality” 
evidence supporting acupuncture and related therapies 
in improving postoperative gastrointestinal function 
and “low-quality” evidence for reduced LOS in Pw-
CRC. However, caution is required when interpreting 
these findings due to the high level of heterogeneity 
in the various acupuncture interventions. 

There are high levels of unmet supportive care needs, 
especially related to psychological and social support 
in the general cancer population, including PwCRC 
(91, 92). Despite the recognized importance of add-
ressing these needs, there is relatively limited relevant 
research on psychosocial interventions. Consistent 
with the published literature in this area, this overview 
showed mixed findings in evaluating psychosocial 

interventions. There was “moderate-quality” evidence 
for psychosocial interventions (psychoeducation, ACT, 
CBT, peer support, counselling, stress management) in 
improving anxiety, depression, and QoL in PwCRC, 
particularly when the interventions were delivered 
face-to-face. However, more well-designed studies are 
required to confirm the effectiveness of psychosocial 
interventions in PwCRC. 

There is growing evidence for prehabilitation in 
improving preoperative functional capacity and posto-
perative outcomes for patients undergoing various 
cancer surgeries (93). McIsaac et al. (93) identified 
“moderate-certainty” evidence supporting improved 
functional recovery after prehabilitation (unimodal 
or multimodal) and “low” to “very low” certainty 
evidence for its effect on reducing the risk of compli-
cations, discharge other than home, and LOS. These 
findings are consistent with our review, demonstrating 
“moderate-quality” evidence for unimodal or multi-
modal prehabilitation in improving preoperative fun-
ctional capacity, “low-quality” evidence for reduced 
postoperative complications, and “very low-quality” 
evidence for reduced LOS. Notably, the Enhanced 
Recovery After Surgery Society Guideline for perio-
perative care in elective colorectal surgery currently 
outlines a weak recommendation for prehabilitation 
(23). Further research that considers the most optimal 
patient selection criteria and more details on the pre-
habilitation interventions is needed to inform clinical 
practice and recommended standards. 

There was significant heterogeneity amongst the 
included systematic reviews, even in those evaluating 
similar interventions and outcomes. Most reviews in-
cluded primary studies with significant variability in 
settings, intervention type, dose or intensity of therapy, 
mode of delivery, duration of treatment, and timing of 
interventions relative to the cancer treatment (before, 
during, or after treatment). This lack of direct com-
parison of various therapies or programmes from the 
same intervention category precluded the identification 
of the optimal or most effective rehabilitation method 
for PwCRC. Further, the majority of reviews included 
PwCRC at various stages of their cancer treatment 
without specifying details of their CRC diagnosis and 
treatment regimen. Therefore, analyses of the effective-
ness of various rehabilitation interventions in PwCRC 
according to the phase of cancer treatment were not 
possible. Further, there was substantial heterogeneity 
within the primary RCTs in the included reviews, in-
cluding differences in characteristics of participants, 
descriptions of control arms, assessment time points/
follow-up, and outcome measures used. There were 
also variable adherence rates to the interventions 
and lost to follow-up data among participants in the 
primary studies, which contributed to the significant 
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heterogeneity. Therefore, pooling data for quantitative 
analysis was not possible and best-evidence synthesis 
was described using a qualitative approach instead. 
Many included reviews were rated as being of “low” 
or “very low” methodological quality. The overall 
quality of evidence for some interventions and outco-
mes was downgraded from actual evidence reported 
within primary reviews due to significant imprecision, 
inconsistency of findings, and the use of different out-
come measures. Therefore, caution is required when 
interpreting the quality of evidence and the external 
validity of the findings in this study. 

To our knowledge, this is the first overview to sum-
marize the evidence from published systematic reviews 
and/or meta-analyses regarding the effectiveness of 
various rehabilitation interventions in adult PwCRC. 
This approach enables direct comparison of results 
from multiple reviews, leading to a comprehensive 
evidence-based summary regarding the current state of 
knowledge. The WHO ICF framework (25) provides a 
valuable approach for identifying rehabilitation goals 
in PwCRC. We envisaged that the findings from this 
overview would provide useful information in helping 
formulate rehabilitation programmes for PwCRC 
towards improving their physical impairments, plus 
functional and participation outcomes. Moreover, 
this overview highlights the existing gaps in current 
research, underscoring the need for future studies to 
address these limitations. 

Study limitations
Despite a comprehensive review of the literature, there 
are some methodological limitations. First, this review 
encompassed literature published only in English in 
specific health science databases, which would have 
contributed to limitations in the completeness of re-
trieved literature, as well as selection and reference 
bias. However, a comprehensive search strategy using 
broad search terms was used in most relevant databa-
ses and bibliography search of relevant articles and 
journals, and a grey literature search was performed to 
identify relevant studies. Second, the accuracy of the 
assessor’s assessment cannot be guaranteed; however, 
the selection of primary reviews, methodology, and the 
quality of evidence were all independently performed 
by at least 2 authors, and all conflicts were resolved 
by further group consensus. In addition, the review 
followed the use of widely validated tools to assess 
the methodology (AMSTAR-2) and quality of evi-
dence (GRADE) of included studies. The methodology 
quality of the primary RCTs in the included systematic 
reviews was not assessed; this was beyond the scope of 
this review. Evaluation of the extent of overlap of the 
primary RCTs amongst the multiple reviews evaluating 

similar interventions was also beyond the scope of this 
overview. Further, due to the significant heterogeneity 
amongst the included reviews in terms of intervention 
and patient characteristics, settings, and outcomes, the 
effects of various rehabilitation interventions were only 
qualitatively analysed, limiting the generalizability of 
our findings. There were limited safety and adverse 
events data regarding various rehabilitation interven-
tions due to incomplete or missing data in the primary 
reviews. Many of the included reviews had search 
dates older than 3 years, potentially omitting recent 
studies. These limitations underscore the need for 
cautious interpretation of the findings. Future reviews 
should aim to address these gaps by including more 
diverse sources, updating evidence, and incorporating 
quantitative syntheses where possible.

Conclusions
Rehabilitation interventions play a crucial role in 
the management and care of PwCRC. The findings 
demonstrate the beneficial effects of various exercise, 
nutritional, psychological, acupuncture, psychosocial, 
lifestyle, and multimodal rehabilitation interventions 
in improving physical, psychological, functional, 
societal, and health-economics outcomes in PwCRC. 
Overall, there remains a lack of high-quality evidence 
for the effectiveness of many rehabilitation modalities 
in the CRC population. More robust research evidence 
for rehabilitation-specific interventions in diverse 
clinical settings of CRC care is critically needed. Fu-
ture studies should also encompass a broader range of 
outcomes, including functional independence, social 
participation, therapy adherence, adverse effects, and 
longer-term outcomes (such as survival, mortality) and 
cost-effectiveness. Furthermore, the adoption of stan-
dardized outcome measures will enhance the compara-
bility and the reliability of findings. Addressing these 
gaps will enhance the development of evidence-based, 
structured rehabilitation programmes to optimize the 
needs of PwCRC.
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