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This systematic review and meta-analysis of randomized controlled trials tested the effects of home-
based, supervised, or mixed exercise interventions on the functional capacity (FC) and quality of life
(Qol) in colorectal cancer patients. A literature search was performed using the PubMed, Embase,
Cochrane, and Medline databases. Two reviewers screened the literature through March 10, 2021 for
studies related to exercise and colorectal cancer. Of the 1161 screened studies in the initial search,
13 studies met the eligibility criteria (home-based = 6 studies; supervised or mixed =7 studies).
Overall, 706 patients were enrolled in the trials, and 372 patients were submitted to home-based,
supervised, or mixed exercise intervention. The overall results from the main meta-analysis showed a
significant effect regarding supervised or mixed intervention (6 studies; p=0.002; I*= 43%; P1 0.41—
1.39); however, no significant effect was observed for home-based intervention (5 studies; p=0.05;
I2=25%; Pl - 0.34-0.76). A sensitivity analysis based on studies with intervention adherence =80%
(home-based =3 studies; supervised or mixed =4 studies) revealed that home-based intervention or
intervention entirely supervised or with some level of supervision (mixed) are effective in improving
the QoL and FC of CRC patients. In summary, this meta-analysis verified that supervised and home-
based exercise can modify QoL and FC when intervention adherence =80%. Regardless of the
supervision characteristics, future RCTs are strongly encouraged to provide a detailed description

of the exercise variables in physical interventions for CRC prescription. This perspective will allow a
refined exercise prescription for patients with CRC, mainly according to their clinical status.

The incidence of colorectal cancer (CRC) cases globally increased by 9.5% between 1990 and 2017". The American
Cancer Society estimates 150,000 new CRC cases (colon—104,270; rectal—45,230) for 2021, only in the US%
and its burden across the world is expected to increase by approximately 2.2 million new cases and 1.1 million
deaths by 2030°. Poor adherence to a healthy lifestyle, such as obesity, diabetes, smoking, alcohol, and a low-
fiber high-fat diet are the risk factors for CRC incidence* . Moreover, physical inactivity and poor adherence to
exercise training have also gained attention from the scientific community as being the relevant factors for the
development of this disease’.

Regular physical exercise is recommended to prevent CRC® and has been associated with reduced CRC-
specific and all-cause mortalityg. Systematic reviews of randomized controlled trials (RCTs), control trials, and
cohort studies have shed light on the effects of physical exercise in patients with CRC. Gao et al.'’ concluded that
physical exercise improves aerobic power, metabolism, and tumor-related biomarkers in post-treatment CRC
survivors. Reports included in the study by van Rooijen et al.'! consistently demonstrated that combined strength
and endurance/interval physical training seems to be effective for improving the peak oxygen consumption and
muscle strength during CRC treatment. Additionally, preoperative exercises may improve both the physical and
functional fitness of CRC patients'2.
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Components Feature

Population CRC patients

Intervention Home-based, supervised, or mixed physical exercise interventions
Comparator CRC patients not enrolled in physical exercise intervention
Outcomes Quality of life and functional capacity measures

Study design Randomized-controlled trials

Table 1. Eligibility criteria for inclusion of studies in this systematic review according to the PICOS
(population, intervention, comparator, outcomes, and study design) criteria. CRC colorectal cancer.

The benefits of physical exercise for CRC patients are well studied; however, there is no concise information
regarding the optimal exercise mode, frequency, duration, and intensity, even though the issue has been high-
lighted approximately 20 years ago'®. The systematic review and meta-analysis of Singh et al.'* concluded that
physical exercise following CRC diagnosis has a low risk of adverse events is feasible and provides health benefits
irrespective of the exercise mode, duration, and level of supervision. Singh et al.'* initiated this discussion, but
also included RCTs that tested exercise along with other interventions (e.g., nutritional or psychological) for
CRC patients. This is notable and relevant given the emergent interest of researchers in multimodal approaches
for CRC treatment' 7. Nevertheless, to solely discuss the effects of supervised and home-based approaches,
we are particularly interested in RCTs that only conducted stand-alone exercise interventions for CRC patients.
Thus, the analysis is restricted to the level of supervision, both home-based and supervised (or mixed) exercise
interventions recurrently tested in RCTs involving CRC patients.

The benefits versus limitations of supervised versus home-based exercise has been a topic of debate
CRC profoundly affects health and causes detrimental effects on the quality of life (QoL) and the functional
capacity (FC)*. The QoL can be measured by a myriad of tools; however, the studies focused on cancer patients
largely consider scores from validated questionnaires. The FC reflects the ability to perform regular activities
by integrating the cardiovascular, pulmonary, and skeletal muscle systems largely under aerobic conditions®*.
There are potential advantages and disadvantages to supervised versus home-based exercise; however, currently,
no review has attempted to compare the sole effect of these interventions on the QoL and FC in CRC patients.
We aimed to compare the effects of supervised/mixed versus home-based interventions on QoL and FC of CRC
patients. Secondarily, we aimed to perform a sensitivity analysis by only comparing exercise interventions with
high adherence on QoL and FC.

18-22

Methods

Search strategy. The literature search was performed through March 10, 2021 in the PubMed, Embase,
Cochrane, and Medline databases with no restrictions with respect to time. The Boolean operators “AND”, “OR’,
and “NOT” were adopted to key terms, such as “colorectal neoplasm OR colorectal cancer” AND “resistance
training OR endurance training OR high-intensity interval training OR plyometric training OR exercise” The
filters for “RCT” and “humans” were activated during the searches. A manual search of the reference lists and
citations from articles related to CRC was also performed.

Eligibility criteria. The Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA)*
was used to screen the studies involving CRC patients. Additionally, the PICOS criteria?® (Table 1) were adopted
as the eligibility criteria. Meticulous inclusion consisted of: (a) RCT, preliminary, or feasibility RCTs involving
the exercise intervention in CRC patients and published in English; (b) studies involving interventions rather
than an only association between the outcomes; (c) studies including other cancer types were considered as
long as they provided results of the CRC subgroup; (d) the only intervention consisted of exercise, which was
structured and provided detailed information on the intensity or duration; (e) the length of the intervention
(e.g. number of weeks) and type (i.e. home-based, supervised, or mixed) was clearly presented; (f) studies that
described the exercises performed by patients (e.g. running, walking, cycling); and (g) the outcomes are related
to the QoL (e.g. global scores from validated QoL questionnaires, or scores from other questionnaires focused
on the parameters that directly affect the QoL of CRC patients, such as fatigue, depression, anxiety, sleep), and/
or FC (e.g. measures of aerobic power—peak oxygen uptake—or capacity—anaerobic threshold, cardiovascular
responses, such as the heart rate, total distance covered, and time to exhaustion of physical evaluations). The
meticulous exclusion consisted of: (a) studies with animals; (b) grey literature without detailed information,
data, or full text; (c) abstracts without full-text; (d) lack of detailed information on the exercises, duration, inten-
sity, or the length of intervention; and (e) studies that did not include pre-post statistical analysis.

Data extraction. Two reviewers (LM and AG) independently screened the studies based on the PICOS
and meticulous inclusion/exclusion. The discrepancies were checked by a third reviewer (IR), and a consen-
sus was reached through discussion. Further data on the strength or resistance outcomes were not shown and
demonstrated since we were particularly interested in the effects of home-based, supervised, or mixed exercise
interventions on the QoL and FC. The follow-up results were not presented or discussed according to the goals
of this systematic review.
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Figure 1. Flow diagram of the preferred reporting items for systematic reviews and meta-analyses (PRISMA).

Quality assessment. The quality analysis of the included studies was performed independently by two
reviewers (LM and AG) according to the Physiotherapy Evidence Database (PEDro) scale?”. PEDro is composed
of 11 items that yield one point (except for the first item) to the final score and its reliability of items. Addition-
ally, the final score varied from fair to substantial and fair to good, respectively?.

Meta-analysis of QoL and FC. The quantitative data related to the QoL and FC from home-based or
supervised exercise interventions were extracted for the meta-analysis and considered as continuous vari-
ables. Given that mixed approaches have some level of supervision, we considered these results as supervised
interventions for the meta-analysis. A sensitivity analysis was conducted with high intervention adherence and
retention rate (>80%). The >80% was considered as high adherence based on previous suggestions with cancer
patients®*~*!. Adherence was defined as the number of sessions attended out of total offered. Two studies did not
report exercise attendance®**, but informed that the data from patients with low adherence to exercise was not
included in the analysis. In these cases, the retention rate (i.e. number of patients that completed the exercise
intervention out of total patients allocated to the exercise group) was considered instead of the attendance. The
post-intervention means and standard deviations (SDs) were used for comparisons. The effect size index was
considered as the standardized mean difference (SMD) and was used for the meta-analysis with 95% confidence
intervals (CI). A random effects model was used for the analysis. The Z-value, I, and prediction interval (PI)
were adopted for significance analysis, proportion estimation of variance, and variation in the treatment effects,
respectively. SMD was plotted against the standard error, and funnel plots were generated to evaluate the asym-
metries around the metanalytic summary effect*. Two studies were excluded from the meta-analysis because
they did not present the standard deviation®"*. In three studies®****’ the inferences of the results were the oppo-
site. This means that as the parameter decreases, the outcome is observed to improve. In such cases, the minus
sign was inserted into the means of both the intervention and control values. All statistical analyses, except PI,
were performed using the Review Manager 5 software (version 5.3, The Nordic Cochrane Centre, Copenhagen,
Denmark). The PI was calculated using a comprehensive meta-analysis software (CMA)*®. The statistical signifi-
cance was set at p<0.05.

Results

Literature search and quality assessment. The initial literature search identified 1161 studies (Fig. 1).
Based on the first search, 25 duplicates were identified. After screening for the title, abstract, and full text, 13
studies!7?1-3335-3739-4 attained the eligibility criteria (Table 2). The included studies were published between the
years 2003 and 2020. The mean and standard deviation of the PEDro score among the studies was 6.46 +0.92.
Three studies were classified with a score of 8, one with a score of 7, eight studies with a score of 6, and one study
with a score of 5.
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Patients’ status and eligibility

n=62 (M=34; F=28);
age=>59+10 year

recovered from it

I-11 (n = 14); III (n=44); IV (n=4)

Study Sample size and age criteria Stage of cancer Tumor location
Control
n= 3_1 (M=20; F=11); Patients who had surgery for CRC | I-II (n=4) Colon (74'2%3
Courneya et al. (2003)*! age=61+13 year within the past 3 months and have | III (n=27) Rectum (25.8%)
: Intervention Colon (77%)

Rectum (23%)

Ahn et al. (2013)%

Control

n=14 (M=5; F=9);
age=>57+6 year
Intervention

n=17 (M=12; F=5);
age=>55+7 year

Patients diagnosed with stages I-
IIT of CRC

I (n=3); I (n=6); Il (n=5)
I (n=7); Il (n=5);III (n=5)

Ascending (43%) Transverse
(7%) Descending (7%) Sigmoid
(0%) Rectosigmoid (43%) Splenic
Flexure (0%)

Ascending (24%) Transverse
(6%) Descending (0%) Sigmoid
(6%) Rectosigmoid (53%) Splenic
Flexure (12%)

Pinto et al. (2013)*

Control

n=26 (M=12; F=14);
age=>55+8 year
Intervention

n=20 (M=8; F=12);
age=59+11 year

Sedentary patients who completed
(<5 year) primary and adjuvant
treatments for stages I-III of CRC

Patients who completed primary
and adjuvant treatments for colon
or rectal cancer (stages I-III)

Colon (58%) Rectum (42%)
Colon (55%) Rectum (45%)

Control
n=24 (M=15; F=9);
age=54+10 year

Patients diagnosed with stages
II-1II of CRC, had undergone

IIA (n=6); IIB (n=0); ITIA (n=4);
IIB (n=10); [IIC (n=4)

Lee et al. (2017)*

n=61(M=28; F=33);
age=>56+9 years
Intervention

n=62 (M=31;F=31);
age=>56+9 years

II-III of CRC, completed surgery,
radiotherapy, and/or chemo-
therapy within four weeks to two
years before study enrollment,
and ECOG performance status
ofOorl

1T (n=23); III (n=38)
II (n=34); 11l (n=27)

. " . . 3 .
Lin et al. (2014) Tntervention el:rctl:rfaa}]f;I]gn(l;rglc,cogrfzifaiti 1A (n=4); 1IB (n=4); IMIA (n=2); Not specified
n=21(M=11; F=10); lgessythaﬁ p IIIB (n=4); I1IC (n=7)
age=59+9 year
Control
n=19 (M=13; F=6); . . .
Cantarero-Villanueva et al. age=62+7 year Patients who received curative I (n=7);Illa (n=12) .
39 ; treatment due to cancer and com- B B Not specified
(2016) Intervention leted coadiuvant treatment II (n=7); Illa (n=14)
n=21(M=13; F=8); P )
age=57+5yr
Control Patients diagnosed with stages

Colon (65.6%) Rectum (34.4%)
Colon (72.1%) Rectum (27.9%)

Zimmer et al. (2018)"7

Control

n=13 (M=9; F=4); age="70 years®
Intervention

n=17 (M=12; F=5);

age =68 years®

Patients with metastasized CRC
and estimated life expectancy of at
least 6 months

IV (n=13)
IV (n=17)

Cecum/Colon (52.9%) Rectosig-
moid (11.8%) Rectum (35.3%)
Cecum/Colon (61.5%) Rectosig-
moid (7.7%) Rectum (30.8%)

Lee et al. (2018)**

Control

n=34 (M=17;F=17);
age=>56*10 years
Intervention

n=38 (M=18; F=20);
age=>55+8 years

Patients diagnosed with stages
II—IIT of CRC, completed surgery
radiotherapy, and/or chemother-
apy within four weeks to two years
before study enrollment

11 (n=12); [T (n=22)
II (n=21); 1l (n=17)

Colon (55.9%) Rectum (44.1%)
Colon (71.1%) Rectum (28.9%)

Kim et al. (2019)*

Control

n=34 (M=17;F=17);
age=>56+ 10 years
Intervention

n=37 (M=18; F=19);
age=>55+8 years

Patients diagnosed with stages
II-1II of CRC, completed surgery
radiotherapy, and/or chemo-
therapy within 4 weeks to 2 years
before study enrollment and
ECOG performance status of 0
orl

I (n=12); 11T (n=22)
I (n=21); I1I (n = 16)

Colon (73%) Rectum (27%)
Colon (55.9%) Rectum (44.1%

Luetal. (2019)®

Control

n=44 (M=30; F=14);
age=54+11 year
Intervention

n=43 (M=26; F=17);
age=55+*11 year

Patients undergoing chemotherapy
diagnosed with stages I-IIT of
CRC and had surgical resection

of gastrointestinal tumors by
laparotomy or laparoscopy under
general anesthesia

I (n=13); II (n=26); III (n=5)
I (n=10); II (n=29); Il (n=4)

Colon (36%) Rectum (64%)
Colon (42%) Rectum (58%)

Christensen et al. (2019)*°

Control

n=20 (M=11;F=9);
age =060+ 8 years
Intervention
n=19(M=7;F=12);
age=>57+10 year

Patients with CRC who had
completed surgery for local stage
disease (UICC stage I to Ila)

and patients who had completed
surgery and any adjuvant chemo-
therapy for locally advanced-stage
disease (UICC stage IIb to III)

1(n=4);11 (n=7); Il (n=9)
I1(n=6); 11 (n=4); Il (n=9)

Colon (85%) Rectum (15%)
Colon (74%) Rectum (26%)

Karlsson et al. (2019)3!

Control

n=11 (M=4; F=7); age="74 years®
Intervention

n=10 (M=4; F=6); age=83 yearsb

Patients scheduled for surgery due
to CRC or suspected CRC

0(n=2);1(n=3); I (n=1); III
(n=5)
I (n=5); 1 (n=4); IV (n=1)

Colon (82%) Rectum (18%)
Colon (90%) Rectum (10%)

Hwang et al. (2020)*’

Control
n=3(M=1;F=2);
age=62+ 13 years
Intervention
n=5(M=2;F=3);
age=54+10 year

Patients diagnosed with stages
II-IV of CRC, underwent surgery
for the primary treatment com-
pleted adjuvant chemotherapy or
radiotherapy at least 5 years before
study participation and ECOG
performance status of 0-2

I-1V (not specified by stage or
group)

Colon (62.5%) Rectum (37.5%)
Colon (60%) Rectum (40%)
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Table 2. Overview of the included studies. Note that only the most important eligibility criteria of studies
(according to this systematic review goals) were included; *variation not specified; bmedian. M male, F female,
ECOG Eastern Cooperative Oncology Group, UICC Union for International Cancer Control.

Patients and intervention characteristics. Overall, 706 patients with CRC were enrolled in the RCTs
involving physical exercise as an intervention. Among these, 334 patients were controls, and 372 patients were
submitted to home-based, supervised, or mixed exercise interventions. Only two studies included CRC patients
with metastasis'”*!. Home-based interventions occurred in six studies, while supervised and mixed interven-
tions occurred in four and three studies, respectively. Five studies evaluated both outcomes!”*>#*41:4 and two
studies®*** only evaluated the QoL, and the remaining six studies evaluated the FC*!-**3%4243 The majority of the
included RCTs (85%) specified the cancer type and two studies'”*® provided further information on the tumor
location.

Instruments for quality of life assessment. The Functional Assessment of Cancer Therapy-Colorectal
questionnaire (FACT-C)* was adopted in four studies’*>**#!. Further questionnaires, such as the Standard
Chinese version of the European Organization for Research and Treatment of Cancer Quality of Life Core Ques-
tionnaire (EORTC QLQ-C30)* and the Trial Outcome Index (TOI) were applied in one* and three!”*>*° stud-
ies, respectively. One study® used the Brief Fatigue Inventory (BFI) since fatigue profoundly impacts the QoL of
CRC patients*’. Two studies®** evaluated the QoL using both the FACT-C and TOI approaches.

Instruments for functional capacity assessment. Six studies!”***42-# assessed the FC using the 6
Minute Walk Test (6-MWT), while two®**® studies adopted the Tecumseh test and the Modified Balk Treadmill
and TreadWalk tests were conducted in the studies of Courneya et al.*! and Pinto et al.*® respectively. Lee et al.**
assessed the FC using both 6-MWT and Tecumseh protocols.

Effects of home-based exercise intervention on quality of life and functional capacity. Table 3
shows the RCTs that conducted home-based exercise interventions for CRC patients. The duration of the inter-
vention ranged from 6 to 16 weeks. Two studies®>*! reported the prescribed exercise session frequency (i.e., days
per week). The remaining studies used the metabolic equivalent tasks (MET) per hour*>** and the amount
of minutes per week* to classify the frequency, and details on the exercise distribution over a week were not
provided. Christensen et al.** instructed the patients to perform exercises for 150 min/week according to their
preferences. Likewise, Lee et al.** submitted CRC patients to home-based exercises of more than 18 METs hours
per week, which should count for approximately 360 min/week. While two studies applied an upper limit of
30-min daily exercise session duration®*!, others used the number of steps as a goal (i.e., >10.000)***>*}, With
one exception®, all the studies prescribed the intensity based on a percentage (range 64-76%) of the maximum
heart rate (HR,,,,). Two studies applied only aerobic exercises***!, and the remaining conducted both aerobic
and resistance exercises?>*>4243,

A meta-analysis of the QoL and FC is shown in Fig. 2. No significant effect of home-based exercise on QoL
and a considerable proportion of variance were observed. Further, the PI of QoL was —4.76-5.24. A low propor-
tion of variance was observed for FC and the significance was almost reached; besides, CMS returned that all
studies share a common effect size. Overall, the significance was observed at p =0.05, with a low proportion of
variance and a PI of —0.34-0.76. The mean adherence to home-based interventions was observed at 80.2 +6.1%.
The sensitivity analysis included three studies****** and revealed a significant effect of home-based intervention
regardless of the outcome (overall, p=0.01; I*=0%) (Fig. 3).

Effects of supervised or mixed exercise intervention on the quality of life and functional capac-
ity. The characteristics and outcomes of the three studies that conducted supervised exercise interventions in
CRC patients are shown in Table 4. The length of the intervention ranged from 8 to 24 weeks, with 2174, 4%, or
533 weekly exercise session frequency. The upper limit of the exercise session duration of supervised intervention
ranged from 40 to 90 min. The intensity of exercise was not specified in two studies*>**. The two remaining stud-
ies used the HR,, or rating of perceived exertion (RPE) scores for prescribing endurance activities. Addition-
ally, Zimmer et al.!” prescribed resistance exercises based on the percentage of one maximum repetition (1RM)
or Borg’s category ratio-scale (Borg CR10). Lin et al.* and Zimmer et al.!” applied both endurance and strength
exercises, while the intervention of Lu et al.** was solely based on Baduanjin qigong. Cantarero-Villanueva
et al.* conducted aerobic and stabilization exercises.

Only one study fixed the length of mixed exercise intervention in CRC patients®”. This approach was not
possible in studies by Ahn et al.* and Karlsson et al.*! since the main goals of these RCTs are directly associated
with the intervention length. The exercise session duration ranged from 30 to 60 min in these studies. Addition-
ally, only the RCT by Karlsson et al.’! prescribed an exercise intensity based on an inspiratory test (maximal
inspiratory pressure [MIP]) or ratings from the Borg CR10. Two studies adopted both strength and aerobic
exercises’® and Hwang et al.*”” mostly prescribed resistance exercises. The QoL and FC did not improve in
these studies (Table 5).

A meta-analysis revealed a significant effect regarding exercise intervention entirely supervised or with some
level of supervision (mixed) for CRC patients (PI —0.41-1.39) (Fig. 4). The subgroup analysis for the QoL showed
a high proportion of variance, near p-value of significance, and a PI of —6.06-7.16. A considerable I* was obtained
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Length of
intervention (L)
(weeks)

Frequency
(F) (weekly) Exercise session Instrument for Instrument for
Exercise adherence | duration (D) QoL measurement FC measurement
tu. o ntensi xercises parameter oL results parameter results
Study (&) (%) Intensity (1 Exerci ( ) Qo resul ( ) FC resul
Control Control
. Pre=107.0£16.0 . Pre=314+270s
L=16 D =20-30 min R . _ Modified Balk _
Cournf‘ya etal. F=3-5 1=65-75% of the Sw1mm}ng, cycling FACT-C (score) Pos= 109.'8 +18.38 Treadmill Test (time Pos= 406,i 301s
(2003) A 758 HR or walking Intervention spent in the test) Intervention
T max Pre=106.0+£14.0 P Pre=396+291s
Pos=107.4+16.5 Pos=548+300s
Control
Control Pre=22.9 ml/kg/min
L=12 D=10-30 min Brisk walking, bik- e Pos=23.7 ml/kg/min
. 15 B ~ . Pos=110.8 Treadwalk test .
Pinto et al. (2013) F=2-5 1=64-76% of the ing, or use of home | FACT-C (score) : Intervention
. . Intervention (VO2,ca) - .
A: 76 HR exercise equipment _ P Pre=22.9 ml/kg/min
Pre=105.3 Pre=27.6 ml/kg/
Pos=111.3 i
L=12 B
F=First 6 weeks—>18 D=> lO,Q()O steps‘
plus 30 min of resist- . . Control
MET-hours . . Brisk walking, _
K ance exercises using o . Pre=598+75m
A:86.3 the body weight hiking, stationary 6-MWT (distance Pos=588+72 m
Lee et al. (2017)*? F = After 6th week— n bike, and resistance | NA NA -
1=0f the 10.000 : . covered) Intervention
27 MET-hours " 3.000 should exercises with own Pre=578 +79
A:74.5 Z €ps, >0 S (;uh body mass re=ose=sm
Mean total adher- HeRup to 65% of the Pos=603+74 m
ence: 80.4 max
Tecumseh—Control
Pre=93+14 bpm
Pos=95+13 bpm
D= >10,000 steps Tecumseh—Inter-
plus 30 é?éﬁffﬁiff; Brisk walking, Tecumseh test (HR | »15%7 bpm
L=6 the body weight hiking, stationary measured 1 min Pos—88+ 13 bpm®
Lee et al. (2018)* F=>18 MET-hours Y welg bike, and resistance | NA NA after the test) ~ooxiobp

A:73.5

I=0f the 10.000
steps, 3.000 should

exercises with own

6-MWT (distance

6-MWT—Control
Pre=582+70 m

be up to 65% of the body mass covered) Pos=594+96 m
HR ¢ 6-MWT—Inter-
vention
Pre=576+85m
Pos=585+82m
TOI—Control
Pre=63.4+13.1
B Pos=64.3+12.4
L=12 DIJS >3 (1)(1;(1)3100555 sSis - TOI—Intervention
F=First p Brisk walking, Pre=64.1+11.2

6 weeks—>18 MET-

ance exercises using
the body weight

hiking, stationary

TOI (score)

Pos=66.3+11.8*

Kim et al. (2019)*? hours = bike, and resistance FACT-C—Control | NA NA
F = After 6th week— i t_e Osf t3h(<): 01()0:})1([))?11 d exercises with own FACT-C (score) Pre=97.5£19.9
27 MET-hours b e5or of the | Dody mass Pos=99.1+19.1
A:8LI° p ° FACT-C—Inter-
HR,,. i
vention
Pre=100.5+18.1
Pos=104.3+17.5*
TOI—Control
L=12 Pre=66.4+12.7
F=150 min/week Pos=68.4+10.2 gf:frgé 160 ml/
performed accord- TOI—Intervention kg/r;lin T
ing to the patient’s Pre=68.0+11.6 _
Christensen et al, preferences TOI (score) Pos=738+7.6" Incremental test EO/S rr_112n4.8 s87ml
20 : A: Training Not specified Walking FACT-C—-Control & .
(2019) - FACT-C (score) - (VO2,eu1) Intervention
logs=102+16 Pre=108+19 P Pre=26.9+6.9 ml/
A: Inter- Pos=110+18 k;r;lin. *oom
Walk=79+10 FACT-C—Inter- n
Mean total adher- vention 1507[;12:'4 £5.7mlf
ence: 90.5" Pre=112+17 8

Pos=121+11*

Table 3. Studies design and Quality of Life (QoL) and Functional Capacity (FC) outcomes of home-based

exercise interventions in colorectal patients. HRmax maximum heart rate, FACT-C functional assessment of
cancer therapy-colorectal, VO2,,, peak oxygen uptake, 6-MWT 6 Minute Walk Test, TOI-PEC trial outcome
index-physical/functional/colorectal. *Denote difference from Pre. *The adherence was obtained by training

logs and an application named InterWalk. ‘Retention rate.

for FC with a significant effect and PI of —0.62-1.52. The adherence to exercise intervention with some level of

supervision was 86.3 +9.1%. The sensitivity analysis considered four studies

17,33,36,39

and reinforced the signifi-

cant effect of intervention with any level of supervision for CRC patients (overall, p=0.00001, I*=0%) (Fig. 5).
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Intervention Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl Year IV, Random, 95% CI
1.2.1 QoL
Courneya etal, 2003 107.4 164 62 1098 188 31 16.2% -0.14 [-0.57,0.29] 2003 -
Christensen et al., 2014 121 1 19 110 18 20 85% 0.72[0.07,1.37] 2019 —
Kimetal., 2019 1043 17.5 a7 8491 14941 34 144% 028015 0.75] 2019 e
Subtotal (95% CI) 118 85 39.2% 0.24 [-0.22, 0.70] &»

Heterogeneity: Tau®=010; Chi*=4.89, df=2 (P=009); F=59%
Test for overall effect: Z=1.02 (P=0.31)

1.22FC

Courneya etal, 2003 548 300 B2 406 301 31 160% 0.47 [0.03,0.91] 2003 =
Leeetal, 2017 03 T4 B2 588 T2 61 21.2% 0.20[-0.15 0.56] 2017 -
Leeetal, 2018 585 82 38 594 9B 34 147% -0.10[-0.56, 0.36] 2018 -
Christensen et al., 20149 264 57 19 248 &7 20 90% 0.27 [[0.36,0.91] 2019 T
Subtotal (95% CI) 181 146  60.8% 0.21[-0.02, 0.44] »
Heterogeneity: Tau®= 000, Chif=312, df=3 (P=037); F= 4%

Test for overall effect Z=1.83 (P=0.07)

Total (95% CI) 299 231 100.0% 0.21[0.00, 0.41] "

4 2 0 2 1
Control  Intervention

Heterogeneity: Tau®=0.02; Chi*=8.03, df=6(P=0.24); F= 25%
Test for overall effect: £=1.98 (P = 0.05)
Testfor subagroup differences: Chi*=0.01, df=1 {P=0.92), F=0%

Figure 2. Meta-analysis of quality of life (QoL) and functional capacity (FC) measured in randomized
controlled trials that conducted home-based exercise intervention for colorectal cancer patients.

Intervention Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl Year IV, Random, 95% ClI
1.2.1 QoL
Christensen etal., 2019 1217 1 19 110 18 20 136% 0.72[0.07,1.37] 2019 ==
Kimetal, 2019 1043 175 37 991 1841 34 26.2% 0.28[-0.19,0.75) 2019 ™=
Subtotal (95% CI) 56 54 39.8% 0.44 [0.03, 0.85]) @

Heterogeneity: Tau*=0.01; Chi*=1.14,df=1 (P=0.29); F=12%
Test for overall effect: Z= 2.09 (P = 0.04)

1.2.2FC
Lee etal., 2017 603 74 62 538 72 61 457% 0.20 -0.15,0.56] 2017

Christensen etal, 2019 264 57 19 248 57 20 14.4% 0.27 [-0.36,0.91] 2019

Subtotal (95% Cl) 81 81 60.2% 0.22 [-0.09, 0.53]

Heterogeneity: Tau®*= 0.00; Chi*= 0.04, df=1 (P=0.85); F=0%
Test for overall effect: Z=1.40 (P = 0.16)

Total (95% CI) 137 135 100.0% 0.30 [0.06, 0.54] [0
Heterogeneity: Tau®= 0.00; Chi*= 1.88, df= 3 (P = 0.60); F= 0%
Test for overall effect. Z= 2,48 (P=0.01)

Test for subgroup differences: Chi*=0.69, df=1 (P=0.41), F=0%

I
T T T

4 2 0 2 4
Control Intervention

Figure 3. Sensitivity analysis of quality of life (QoL) and functional capacity (FC) measured in randomized
controlled trials that conducted home-based exercise intervention with > 80% adherence for colorectal cancer
patients.

Discussion

A meta-analysis revealed that exercise intervention entirely supervised or with any level of supervision is effective
in improving the FC in CRC patients. The same outcome was not observed for the QoL. Similarly, no significant
effects were observed for home-based interventions in terms of the QoL and FC. However, regardless of exercise
intervention supervision, achieving > 80% intervention adherence was associated with improved QoL and FC
in CRC patients.

Modulation of functional capacity and quality of life by home-based exercise interven-
tion. Four home-based interventions evaluated FC and two observed improvements in this outcome®>*2. The
latter interventions adopted aerobic and resistance exercises, but used different instruments for FC measure-
ment. The studies that observed improvements in FC and 83% of the eligible home-based RCTs*>*>*1-# provided
details in terms of the exercise intensity, which ranged from 64 to 75% of the HR,,.

This meta-analysis supports the relevance of exercise adherence to improve QoL and FC of CRC patients.
The sensitivity analysis revealed that when the adherence was >80%, the benefits of home-based programs were
significant. While Christensen et al.** applied only walking exercises, Lee et al.** and Kim et al.*? also allowed hik-
ing, cycling, and resistance exercises. The survivors of ovarian cancer*® and CRC* prefer walking as an exercise
intervention, and this may have contributed to the improvements in the QoL***’ or FC*2. Additionally, these
studies suggest that gains are observed regardless of the exercises adopted when >80% of adherence is attained.
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Length of
intervention (P)
(weeks)
Frequency (F)
(weekly) Exercise session Instrument for Instrument for
Exercise adherence | duration (D) QoL measurement FC measurement
Study (A) (%) Intensity (I) Exercises (parameter) QoL results (parameter) FC results
. Control
ID:}ﬁgi_flo_nz:(l)tiSS% of . ) Control Pre=505+117 m
L=12 the HR.. or 11-12 Aerobic—cycling Pre=68.1+£18.5 Pos=550+121 m
Lin et al. (2014)4 F=2 of RPE max Resistance—thera- EORTC QLQ-C30 Pos=722+17.5 | 6-MWT (distance Intervention
. A 73 Progressed—60-75% band, dumbbell, and | (score) Intervention covered) Pre=491+91m
’ of the HR. or 14-15 sandbag Pre=67.9+16.3 Pos=550+85 m
of RPE max Pos=71.4+£19.8 Effect of time
p=0.02
Aerobic—Brisk walk-
ing or running
Stabilization—pilates, g::irzoég +132m
L-8 segmentsl contro Pos=293+ 125m
Cantarero-Villanueva F—4 D =90 min gr ise. roll up- NA NA 6-MWT (distance Intervention
etal. (2016)* A_88 3 I=not specified exercise, rot up covered) Pre=330+137 m
: 88. roll down, one leg Pos= 410+ 130 m
circle, side kicks, saw, o
hundred and leg pull Interaction
front p<0.01
Stretching
Phase 1—Balancing
and coordination
D =60 min practices
I=Endurance train- Phlase 2—cross-
ing—60-70% of the training, cycling, or Control Control
L=8 HR. or 12-13 of walking (Endurance) Pre=71.5+13.0 Pre=459+74 m
Zimmer et al. Fo2 RPémx and bench press, lat TOI ( ) Pos=64.4+11.5 6-MWT (distance Pos=478+75m
(2018)"7 N X . pulldown, leg press, score Intervention covered) Intervention
A: 80 Resistance train-
ing—60-80% of 1RM seated row, and Pre=75.0+£14.8 Pre=477+91m
or 6 score at Borg abdominal (Resist- Pos=77.3+11.8 Pos=502+62 m
CRI10 ance) )
Phase 3—relaxing,
stretching, breathing
and mobilization
Control
Pre=4.7+2.5
Pos1=4.4+24
Pos2=4.1+£19
L=24 D=20-40 mi Drectdsn
33 _ =20-40 min o re=4.4+2.
Lu etal. (2019) i7955a I=Not specified Baduanjin qigong BFI (score) Pos 1=43+2.1 NA NA
: Pos2=2.7+2.1
Effect of time
p<0.01
Interaction
p<0.01

Table 4. Studies design and Quality of Life (QoL) and Functional Capacity (FC) outcomes of supervised
exercise interventions in colorectal patients. The EORTC QLQ-C30 provides several outcomes related to the
quality of life. Therefore, we opted to expose those who were modified by the intervention; Pos 1 —reevaluation
at the 12th week; Pos 2—reevaluation at the 24th. EORTC QLQ-C30 European Organization for Research and
Treatment of Cancer Quality of Life Core Questionnaire, 6-MWT 6 Minute Walk Test, TOI Trial Outcome
Index, RPE Rating of perceived exertion, HR,,,, Maximum Heart Rate, IRM one maximum repetition, Borg
CRI0 Borg’s category ratio-scale, BFI Brief Fatigue Inventory. *Retention rate.

Moreover, these interventions lasted 12 weeks, and two®>*? detailed the exercise load progression during the
training. Although the load progression magnitude was not specified by Christensen et al.*’, the participants
were instructed to perform new tests with the InterWalk application to ensure the exercise program progression.
These factors are relevant since the report by Lee et al.** did not observe modifications in the 6-MWT results in a
short intervention (6 weeks) and without load progression; however, the physical activity levels and the heart rate
after the Tecumseh test were modified in this report. Together, these data highlight the importance of consider-
ing training factors such as intervention duration and intensity prescription along with adherence >80%. The
contamination of the control group may explain the non-modification of QoL in the study by Courneya et al.*!.
Pinto et al.* suggested that their small sample size and a possible ceiling effect on the QoL limited the detection
of home-based exercise intervention in this outcome.

The eligible studies—except one—evaluated sedentary® patients or patients with low levels of physical
activity****42**, Not less important, all eligible home-based RCTs evaluated the CRC patients who underwent
surgery or therapy and were mostly non-metastatic. Therefore, future RCTs are required to investigate whether
home-based exercise interventions can positively affect the FC and QoL of patients with CRC undergoing ongo-
ing therapy, mainly for those with advanced cancer. This discussion was highlighted in a systematic review by
Dittus et al.*® in which some eligible studies observed improvements in the QoL, mobility, fatigue, and the sleep
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Length of
intervention (P)
(weeks)
Frequency (F)
(weekly) Exercise session Instrument for Instrument for
Exercise adherence duration (D) QOL measurement FC measurement
Study (A) (%) Intensity (I) Exercises (parameter) QOL results | (parameter) FC results
L= Control*
9.8+2.6 days Phase 1—Stretching,
Intervention® core, and resistance
7.8+1.0 days exercises (in bed)
Phase 1—Twice/day | D=30 min plus unsupervised
supervised session Details of supervised | sitting or walking in Control
plus unsupervised and unsupervised the ward Pre—92+ 14 bpm
sitting or walking session duration not | Phase 2—Stretching, Tecumseh test (HR Pos: 100412 E n
Ahn et al. (2013)%¢ Phase 2—same as specified core, and resistance NA NA measured 1 min after In ter_wm ti;n P
phase 1 I=Phase 1—Very low | exercises (limited the test) Pre=89+ 12 bpm
Phase 3—One Phase 2 -1-Ib ambulation) plus Pos: 90411 bpm
supervised and one Weight unsupervised walking =o0=211bp
unsupervised exercise | Phase 3 -not specified | in the hallway
session plus sitting or Phase 3—phase 2
walking exercises plus balanc-
F=NA ing exercises
A: 845
D =Super-
vised—60 min
Unsupervised—core
L= At least 2 weeks or | 5! of strength exer- . . .
until the surgery cised and 30 inspira- | Inspiratory exercise Contro
F=Supervised—2-3 tory repetitions Chair stands and Pre=432m
Unsuper- I=Inspiratory—50% | step-up (strength) Pos 1=426 m
Karlsson et al. nsup . of maximal capacity | Stair climbing, Nordic 6-MWT (distance Pos2=278 m
31 vised—150 min/week g . NA NA .
(2019) erformed according | &t the beginning and | walking outdoors, covered) Intervention
{)0 the patient’s refe%— progressed until the | and interval walking Pre=418 m
ences P P achievement of 5-7 at | indoors and/or out- Pos 1=398 m
A: >80 Borg CR10 doors (aerobic) Pos2=330 m
’ Strength—7-8 at Borg
CR10
Aerobic—7-8 at Borg
CR10
Push-up, squat,
D =Super- shoulder press, Control
L - 6 . vised—30 min sit-ups, pel\fic tt, . Tecumseh test (HR Pre i 76+8 bpm
Hwang et al. (2020)*” F=Supervised—1 Unsupervised—not shoulder bridge, bird- NA NA measured 1 min after Pos=79+11 bpm
’ Unsupervised—6 s ecige d dog, pelvic abduction, the test) Intervention
A: Not reported IF: Not specified squeezing ball with Pre=79+13 bpm
- P knees, calf raise, and Pos=81+9 bpm
superman

Table 5. Studies design and Quality of Life (QoL) and Functional Capacity (FC) outcomes of exercise

interventions with some level of supervision (i.e. mixed) in colorectal patients. The results of Karlsson et al.*!
were expressed as median. HR heart rate, Borg CR10 Borg’s category ratio-scale, Pos I pre-surgery, Pos 2 pos-
surgery. “The intervention and its length are directly related.

quality of stage IV lung cancer and CRC patients® and in fatigue of stage IV breast cancer patients®’. However,
targeted studies are required to define the most appropriate exercise dose according to specific cancer™.

Modulation of functional capacity and quality of life by exercise interventions entirely super-
vised or with some level of supervision. Both the controls and CRC patients who exercised in the RCT
by Lin et al.** improved the FC and QoL. Since the controls were not restricted to physical activity, these authors
suggest possible exercise contamination in this group. However, the within-group effect size for the supervised
group was moderate to large in some EORTC QLQ-C30 subscales. The FC of CRC patients from the study
of Zimmer et al.'” did not improve after the intervention. However, among the interventions included in the
sensitivity analysis, this study provided the largest SMD on QoL. Other important outcomes, such as the side
effects of chemotherapy-induced peripheral neuropathy, balance, and strength were positively modulated. These
improvements can be explained by the cautious prescription of the exercise length and intensity (e.g. intensity
individualization by heart rate and 1RM). The dose-response of exercise is directly affected by the length of
intervention and the precise prescription of the intensity>*. Therefore, these factors should not be overlooked.
Cantarero-Villanueva et al.* observed improvements of 79.7 m in the FC of CRC patients, while their controls
only improved by 4.9 m. These authors emphasized that their exercise program was not designed to improve
FC, but health-related parameters including muscle strength. The FC improvements were attributed to gains
in abdominal strength, which may have positively influenced the total distance covered in the 6-MWT. Several
reports demonstrating the association between muscle strength and FC were brought by the review of Maes-
troni et al.%, strengthening the suggestion of Cantarero-Villanueva et al.*. Lu et al.”> demonstrated that super-
vised Baduanjin qigong can decrease the BFI score after 24 weeks of intervention. On the other hand, a recent
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Intervention Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
1.1.1 QoL
Linetal, 2014 71.4 198 21 722 175 24 149% -0.04 [[0.63, 0.54] -
Luetal, 2018 -27 21 43 -41 19 44 19.4% 0.69 [0.26,1.13) -
Zimmer etal,, 2018 773 118 17 644 115 13 10.7% 1.08[0.30, 1.85) —
Subtotal (95% Cl) 81 81 44.9% 0.55[-0.04, 1.14] &

Heterogeneity: Tau*=0.18; Chi*=6.09, df= 2 (P = 0.05); F=67%
Test for overall effect: Z=1.82 (P =0.07)

1.1.2FC
Ahn etal, 2013 80 11 17 -100 12 14 11.3% 0.85[0.11, 1.59] ——
Cantarero-Villanueva etal, 2016 410 130 21 293 125 19 13.2% 0.90 [0.24, 1.55] —_
Hwang et al., 2020 81 9 5 79 11 3 42% -0.18 [1.62, 1.26] —_—r
Lin etal, 2014 550 85 21 550 121 24 14.9% 0.00 [-0.59, 0.59) -
Zimmer etal., 2018 502 62 17 478 75 13 116% 0.34 [-0.38,1.07) —-—
Subtotal (95% Cl) 81 73 55.1% 0.45 [0.04, 0.86] @

Heterogeneity: Tau®= 0.07; Chi*=6.00, df= 4 (P = 0.20); F= 33%
Test for overall effect: Z= 2.14 (P = 0.03)

Total (95% CI) 162 154 100.0% 0.49[0.17, 0.80] &
Heterogeneity: Tau?= 0.08; Chi*=12.26, df= 7 (P = 0.09); F= 43% 52 > 5 f‘
Test for overall effect: Z= 3.05 (P = 0.002) Control Intervention
Test for subaroup differences: Chi*= 0.07, df=1 (P=0.79), F=0%

'
PR

Figure 4. Meta-analysis of quality of life (QoL) and functional capacity (FC) measured in randomized
controlled trials that conducted exercise intervention entirely supervised or with some level of supervision
(mixed) for colorectal cancer patients.

Intervention Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
1.1.1 QoL
Luetal, 2019 -27 21 43 41 189 44 409% 0.69(0.26,1.13) -+
Zimmeretal, 2018 773 118 17 644 115 13 12.7% 1.08[0.30, 1.85) -
Subtotal (95% ClI) 60 57 53.6% 0.78 [0.40, 1.16] L3

Heterogeneity: Tau®= 0.00; Chi*=0.71, df=1 (P = 0.40); F=0%
Testfor overall effect: Z= 4.06 (P < 0.0001)

1.1.2FC

Ahnetal, 2013 90 M 17 100 12 14 13.9% 0.85[0.11,1.59) i
Cantarero-Villanueva et al,, 2016 410 130 21 293 125 19 18.0% 0.90[0.24,1.55] ———
Zimmeretal, 2018 502 62 17 478 75 13 145% 0.34 [-0.38,1.07) i oy
Subtotal (95% Cl) 55 46 46.4% 0.71[0.30,1.12] L 2

Heterogeneity. Tau®= 0.00; Chi*=1.42, df=2 (P = 0.49), F=0%
Testfor overall effect: Z= 3.42 (P = 0.0006)

Total (95% CI) 115 103 100.0% 0.75[0.47,1.03] $
Heterogeneity: Tau®= 0.00; Chi*= 2.20, df= 4 (P = 0.70); F=0% '4 '2 o é "t
Test for overall effect: Z= 5.30 (P < 0.00001) Control Intervention
Test for subaroup differences: Chi*= 0.07, df=1 (P=0.80), F=0%

Figure 5. Meta-analysis of quality of life (QoL) and functional capacity (FC) measured in randomized
controlled trials that conducted exercise intervention entirely supervised or with some level of supervision
(mixed) with >80 of adherence for colorectal cancer patients.

systematic review and meta-analysis concluded that Baduanjin qigong may have low to moderate efficacy on
cancer-related fatigue®. Further RCTs involving this practice would confirm its benefits for patients with CRC.

Two mixed interventions were not included in the meta-analysis for those who did not report SD*! or those
who did not present with exercise adherence®”. The SMD of the remaining study was favorable to the intervention.
Since only one mixed RCT was included in the meta-analysis, further studies with this approach are recom-
mended to verify its effectiveness in improving the QoL and FC in this population.

Potential advantages and disadvantages of home-based and supervised exercise interven-
tions for patients with CRC.  Authors have debated the strengths and limitations of supervised and non-
supervised exercise interventions'®-*>. Home-based intervention is a valid strategy to overcome common bar-
riers reported by cancer patients, such as access, time, and cost®. However, the home-based definition requires
caution interpretation?', and proper planning must be conducted even during independent exercise. In line with
this, the transition from a supervised environment to a non-supervised was reported as the most significant bar-
rier to exercise by cancer patients®®. Moreover, a systematic review by Ormel et al.> emphasizes that supervision
in a home-based setting can increase exercise adherence by enhancing family support and improving the knowl-
edge and exercise skills of the cancer patient. The latter perspective is aligned with one of the results reported by
Hardcastle et al.®* in which most of the interviewed non-metropolitan cancer patients were unaware of physical
activity recommendations or had incorrect knowledge regarding the intensity required in these guidelines.
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One potential advantage of supervised exercise is associated with the control of exercise intensity. The system-
atic review and meta-analysis of Sweegers et al.’ (74 eligible exercise arms) found significant beneficial effects
on the QoL and physical function of supervised exercise RCTs in cancer patients. In agreement, non-eligible
studies according to our inclusion criteria demonstrated that moderate®® and high'® intensity supervised exer-
cise promote benefits to cancer patients, including those diagnosed with CRC. Exclusively for CRC patients,
the studies suggest high-intensity exercise as a feasible and efficacious intervention for improving the FC®*,

Mixed interventions are feasible®! and can reduce the hospital stay after colectomy procedure®® and are asso-
ciated with inhibited global hypermethylation®. This approach has emerged as a notable strategy to overcome
barriers in home-based or entirely supervised exercise interventions. However, without proper exercise planning,
the engagement of the patient, and some experience with exercise, the same limitations previously mentioned for
supervised or unsupervised intervention can occur here. Overall, opinion articles have provided an important
discussion on the necessity of considering the principles of training and optimizing the safety and efficacy of
exercise through cancer treatment®. Such a perspective must be considered regardless of the supervision level
of the exercise intervention.

Limitations, strengths, and insights for future research. This systematic review and meta-analysis
should be interpreted in light of these limitations. Few eligible studies have measured both FC and QoL. None of
the mixed interventions have measured the QoL. Moreover, the primary goals of some included RCTs were het-
erogeneous and the length, frequency, and intensity of the exercise intervention varied substantially. Only 15% of
the studies included metastatic patients, and a small sample size was observed in 61% of the RCTs. Furthermore,
we cannot discuss the effects of exercise interventions on specific CRC sites (e.g., colon or rectum), which have
distinct genotypes and phenotypes, since the included RCTs did not separate the intervention groups according
to the tumor location. Future studies should consider this perspective, as CRC types require personalized and
individualized treatment®!. Further research on exercise intervention, regardless of the supervision, for CRC
patients must clearly report: (a) the intensity prescription (individualized vs. non-individualized) and the basis
for it (i.e., which parameter was adopted to prescribe the intensity); (b) the weekly as well as the total duration;
(c) the calculation of load performed during the intervention and how the load progression was performed.
If future studies provide efforts to describe these factors, future meta-analyses will be capable of creating sub-
groups and refining the exercise prescriptions for this population. The strengths of this study are completing the
meta-analysis, comparing home-based versus supervised exercise, and performing a novel sensitivity analysis to
determine the influence of exercise adherence.

Conclusion

This systematic review and meta-analysis verified that improvements in the QoL and FC of CRC patients were
observed when the adherence to the intervention was >80%. Such results do not necessarily imply that low physi-
cal intervention adherence for this population does not provide any benefits. However, the higher the adherence,
the higher are the chances of acquiring benefits in the QoL and FC. Regardless of the supervision characteristics,
future RCTs are strongly encouraged to provide a detailed description of exercise variables in physical interven-
tions for CRC prescription. This perspective will allow a refined exercise prescription for patients with CRC,
mainly according to their clinical status.
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