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BACKGROUND: Although surgery is commonly regarded
as the primary curative treatment for colorectal cancer,

it could potentially be associated with postoperative
morbidity and mortality.

OBJECTIVE: To determine the pooled effect of exercise
and multidisciplinary prehabilitation interventions on
postoperative hospital length of stay and functional
capacity in patients undergoing resection of colorectal
cancer.

DATA SOURCES: A systematic search was conducted in
MEDLINE (via PubMed) and Web of Science databases
from inception to November 2022.

STUDY SELECTION: The original systematic search
retrieved 2005 studies. After the removal of duplicates
and screening by title and abstract, 77 eligible full-text
documents were evaluated for final inclusion in the
meta-analysis. A total of 12 randomized controlled trials,
5 nonrandomized controlled trials, and 3 uncontrolled
before-and-after studies were selected.

MAIN OUTCOME MEASURES: Postoperative hospital
length of stay (in days) and functional capacity (assessed
with the peak of oxygen consumption [VO, peak] and
6-minute walking test) were the outcome measures.

RESULTS: The meta-analysis was conducted on 20 studies
(3805 participants). Randomized controlled trials and
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nonrandomized controlled trials showed significant
reductions in postoperative hospital length of stay

(d = -0.10, nearly 2 days) and significant incremental
improvements in VO, peak (d = 0.27) and 6-minute
walking test (d = 0.31). Regarding the before-and-

after studies, the pooled effect of multidisciplinary
prehabilitation interventions was positively significant for
VO, peak (d = 0.29) and 6-minute walking test (d = 0.29).
There was no risk of publication bias (Egger test:

p > 0.05), with a score of 0.71 (0-1) on average.

LIMITATIONS: There was a high between-studies
heterogeneity, and several outcomes did not have the
required number of studies for a desirable statistical
power.

CONCLUSIONS: These findings suggest that
multidisciplinary prehabilitation interventions might be
effective at decreasing postoperative hospital length of
stay (nearly 2 days) and improving functional capacity.

REGISTRATION: PROSPERO registration number
CRD42022373982.

KEY WORDS: Fitness; Multimodal; Operation; Recovery;
Training.

( :olorectal cancer is currently the second leading
cause of cancer death (estimated 600,000 deaths;
9.4%).! Although surgery is widely considered the

primary curative treatment for this pathological condi-

tion,” it is a stressful procedure that may involve numer-
ous health-related conditions.’ Considering that the mean

age of colorectal cancer diagnosis is just younger than 70

years,' these patients mostly present with several comor-

bidities that increase the postoperative hospital length of
stay and physical disturbances.*

Higher cardiorespiratory fitness is associated with
high rates of survival among patients with cancer.>®
Indeed, extensive evidence has strongly established that
cardiorespiratory fitness is associated with a lower risk
of cardiovascular disease, all-cause mortality, and mor-
tality rates attributable to various cancers.>® Moreover,
unhealthy dietary habits and psychological disturbances
are remarkable contributors to subsequent increments of
avoidable postoperative complications.” Previous evidence
has shown that the implementation of multidisciplinary
prehabilitation interventions, including physical, dietary,
and psychological programs, might counteract age-related
patients’ vulnerability before surgery, and therefore, it
becomes a potential strategy to avoid postoperative comor-
bidities.*'* Interestingly, a recent meta-analysis high-
lighted the effectiveness of these interventions in patients
with breast, prostate, lung, and bladder cancer."! However,
the study did not include multidisciplinary prehabilita-
tion interventions before colorectal cancer resection. In
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patients undergoing resection of colorectal cancer, a recent
study analyzed the effect of an exercise-based prehabilita-
tion intervention, observing no differences in postopera-
tive hospital length of stay but significant improvements
in functional capacity.'? Hence, the effectiveness of multi-
disciplinary prehabilitation interventions in reducing the
duration of postoperative hospital stays and enhancing the
functional capacity of patients undergoing colorectal can-
cer resection remains uncertain.

This systematic review and meta-analysis aimed to
examine the effect of exercise and multidisciplinary pre-
habilitation interventions on postoperative hospital length
of stay and functional capacity in patients undergoing
resection of colorectal cancer. We hypothesized that mul-
tidisciplinary prehabilitation interventions would posi-
tively affect both postoperative hospital length of stay and
functional capacity.

MATERIALS AND METHODS

Identification and Selection of Studies
Search Strategy, Information Sources, and Selection
Process. This systematic review and meta-analysis
was registered in the International Prospective Register
for Systematic Reviews (PROSPERO registration No.
CRD42022373982). 'The recommendations of the
Cochrane Collaboration Handbook for conducting sys-
tematic reviews and meta-analyses were strictly fol-
lowed." Findings were reported according to the Preferred
Reporting Items for Systematic Reviews and Meta-
Analyses guidelines (Fig. 1; see Supplemental Table S1 at
http://links.lww.com/DCR/C347).141>

A systematic search of eligible studies was conducted
using the MEDLINE (via PubMed) and Web of Science
databases from inception to November 2022. Intervention
studies addressing the effect of exercise or different types
of multidisciplinary prehabilitation programs on postop-
erative hospital length of stay and functional capacity in
patients undergoing resection of colorectal cancer were
considered eligible. Moreover, we contacted authors for
missing information when necessary. Combinations of
keywords used in the searches are available in Supplemental
Table S2 at http://links.Iww.com/DCR/C347.

Eligibility Criteria. Study inclusion criteria were as fol-
lows: 1) participants: patients undergoing resection of
colorectal cancer, 2) study design: intervention studies
(randomized controlled trials [RCTs], non-RCTs, and
before-and-after studies), 3) exposure: exercise or multi-
disciplinary prehabilitation programs including exercise
and dietary and/or psychological components, and 4) out-
come: postoperative hospital length of stay and functional
capacity (ie, peak of oxygen consumption [VO, peak]) and
6-minute walking test (6MWT). Exclusion criteria were as
follows: 1) patients younger than 18 years, 2) noneligible
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FIGURE 1.

publications (ie, review articles or case reports), and 3)
postoperative exercise or multidisciplinary interventions.
Two researchers independently screened all studies for
their inclusion, and disagreements were resolved by con-
sensus or by involving a third researcher.

Data Extraction and Outcomes Measures. We retrieved
the following information from the original reports: 1)
authors and year of publication, 2) country from which
the data were collected and title, 3) study design, 4) sam-
ple characteristics (ie, age, sex, sample size, BMI, type of
cancer), 5) postoperative hospital length of stay (in days),
and 6) functional capacity (assessed with the VO, peak
and the 6MWT). Furthermore, the following data con-
cerning exercise programs were extracted from the orig-
inal articles: 1) frequency, 2) intensity, 3) time, 4) type, 5)
volume, 6) progression, 7) intervention duration, and 8)
other characteristics regarding the physical, dietary, and
psychological programs.

Study Quality Assessment

All studies were assessed for methodological quality using
the relevant items from the Cochrane risk-of-bias tool"
and the Physiotherapy Evidence Database scale.' The qual-
ity assessment of controlled studies consists of 9 items or
criteria, each referring to a relevant methodological aspect
of the study including 1) specification of eligibility criteria,
2) random allocation to groups, 3) concealed allocation, 4)

Not reporting valid data (n = 15)
Not assessing the adequate population
(n=10)

No prehabilitation exercise intervention
(n=5)

Study protocols (n = 10)
Reviews (n=17)

Flow chart of the search and selection of studies. RCT = randomized controlled trial.

intergroup similarity in outcomes at baseline, 5) blinding
(including outcome assessors, data analysts, participants,
and researchers), 6) sample dropout rate (<15%), 7) inten-
tion to treat analysis, 8) reported comparisons between
groups, and 9) report of effect-size coeflicients or other
parameters, which make the calculation of them possible.
Plausible scores were “no” (0 points) when the study did
not meet the criteria, “unclear” (0 points) when the study
reported no information on the scored item, 0.5 points
when the study met the criteria for some outcomes but
not all, and “yes” (1 point) when the study met the criteria.

Statistical Analysis

RCTs and uncontrolled before-and-after studies were
separately analyzed. Nevertheless, RCT intervention
groups and non-RCTs were additionally included in the
meta-analysis of the before-and-after studies. RCTs' stan-
dardized effect-size coeflicients were calculated, from base-
line to postintervention, as the mean difference between
the mean change in intervention and control groups
(iivided by_mean b_aseline SDV: d = c(de,C)-[((XXPre,E -
XPOS&E) - (Xpre’C - Xpos’c))/SPre]. Concerning uncontrolled
before-and-after studies, standardized effect-size coeffi-
cients were calculated for each intervention group as the
mean change from baseline to postintervention divided

by baseline SD'®: d = c(df) - [()_(Pre,E - )_(POS)E)/SPre]. Both
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coefficients included c(de)c) and c(df) correction factors
for small samples" (see Supplemental Table S3 at http://
links.Jlww.com/DCR/C347). The inverse variance method
was used in both cases for the weighting of studies. In
addition, we computed the raw (unstandardized) mean
difference for before-and-after studies X —_— )_CPOS,E) and
RCTs ((X I XPOS)E) - (XpmC - XPOS’C) using the weights
calculated in our standardized meta-analysis.

We combined effect-size coeflicients from studies
and outcomes. They were analyzed via the DerSimonian
and Laird’s random-effects model.” Data for meta-
analyses were extracted directly from each study or com-
puted from the weighted standardized mean changes,
variance 95% ClIs, or medians (interquartile ranges).*'"*
We estimated potential statistical heterogeneity with the
Cochran Q test and I” index (moderate heterogeneity if I >
50%, p < 0.05). Heterogeneity was classified depending on
the I* index as follows: 0% to 40%, might not be important;
30% to 60%, may be moderate; 50% to 90%, substantial;
and 75% to 100%, considerable.” Potential moderators of
the effect sizes were evaluated by meta-regression analy-
ses for continuous variables and ANOVA for qualitative
variables. Additional sensitive analyses were performed to
assess the influence of each individual study on the pooled
effect sizes. Potential publication bias was also analyzed
using the Egger test” and Rosenthal method.*® Risk of
bias/methodological quality was evaluated as a potential
moderator variable to analyze its moderation on effect
sizes for postoperative hospital length of stay and func-
tional capacity outcomes. The statistical analyses were
performed using metaphor package” from the R statistic
program.

RESULTS

Overview of Included Studies

The systematic search identified 2005 studies. After the
removal of duplicates and screening by title and abstract,
77 eligible full-text documents were evaluated for final
inclusion in the meta-analysis. The flow chart of the search
and selection of studies is shown in Figure 1. We included
a total of 12 RCTs,%%* 5 non-RCTs,** and 3 uncontrolled
before-and-after studies.*>*

Description of Study Participants

Participant descriptive and intervention characteristics of
all included studies are summarized in Table 1. The total
sample was composed of 3805 participants (n = 1013 inter-
vention and n = 1432 control from RCTs and non-RCTs;
n = 1360 from before-and-after studies), with 45.6% of the
sample being women. The mean age of the total sample
was 69 years (SD = 11). The mean postoperative hospital
length of stay was 9.1 days (SD = 5.2), the mean VO, peak
was 21.7mL/kg/min (SD = 5.6) at baseline, and the mean
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walked distance in the 6MWT was 382.5 m (SD = 94.4)
at baseline. Most studies were originally from Canada
(n = 6), The Netherlands (n = 4), United Kingdom (n =
4), and Spain (n = 3), and the others were conducted in
Sweden, Singapore, and Australia. Components of mul-
tidisciplinary prehabilitation interventions included only
exercise training (n = 10); exercise training and nutri-
tional intervention (n = 2); and exercise training, nutri-
tional intervention, and psychological intervention (n =
9). Interventions had a mean duration of 4.9 weeks and
were mostly performed in groups rather than individually.

Meta-analysis

Effects of Multidisciplinary Prehabilitation Interven-
tions. The effects of these interventions on postoperative
hospital length of stay are displayed in Figure 2. Con-
cerning postoperative hospital length of stay, the overall
pooled effect size of RCTs was -0.10 (95% CI, -0.20 to
0.00), meaning that the postoperative hospital length of
stay was significantly reduced by multidisciplinary pre-
habilitation interventions by nearly 2 days (p < 0.05). Dif-
ferences between RCTs showed substantial heterogeneity
(Q<7> = 35.91, p < 0.001; > = 63.80%). Raw data of each
included study on primary postoperative hospital length
of stay outcome are provided in Supplemental Tables S4
and S5 at http://links.lww.com/DCR/C347. The assess-
ment of potential publication bias for RCTs when evaluat-
ing the length of hospital stay is presented in Supplemental
Figure S1 at http://links.lww.com/DCR/C347.

Effects of multidisciplinary prehabilitation interven-
tions on functional capacity are presented in Figures 3 and
4. VO, peak (d = 0.27) and 6MWT (d = 0.31) were sig-
nificantly increased by multidisciplinary prehabilitation
interventions in RCTs. Concerning the before-and-after
studies, the pooled effects of multidisciplinary prehabil-
itation interventions were significant on VO, peak (d =
0.29) and 6MWT (d = 0.29). Differences between stud-
ies showed some heterogeneity: VO, peak (Q, = 10.66,
p < 0.05; I = 81.24%) and 6MWT (Q,,, = 12.43, p < 0.05;
I* = 59.78%) from RCTs and VO, peak (Q(7) =1585,p <
0.05; I = 55.83%) and 6MWT (Q(7) = 23.88, p < 0.05; I
= 49.75%) from before-and-after studies. Raw data from
each included study on secondary functional capacity
outcomes are provided in Supplemental Tables S6 to S9
at http://linksIww.com/DCR/C347. The assessment of
potential publication bias for RCTs and before-and-after
studies when evaluating the VO, peak and the SMWT are
presented in Supplemental Figures S2 to S5 at http://links.
Iww.com/DCR/C347.

Analyses of Potential Moderator Variables. Considering
the large heterogeneity found in the meta-analyses of mul-
tidisciplinary prehabilitation intervention effects on post-
operative hospital length of stay, VO, peak, and 6MWT
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Study Weight d [95% Cl]
Berkel et al (28) |—|-—| 6.95% —0.10[-0.38 t0 0.19]
Bousquet—Dion et al (29) —=— 5.53% 0.58[0.24 t0 0.93]
Carli et al (30) . 9.45% ~0.14[~035 t0 0.06]
Dronkers et al (31) |—-—-—| 5.57% —0.22 [-0.56t0 0.12]
Gillis et al (32) I—I—l 7.87% —0.30 [-0.55 to —0.04]
Karlsson et al (33) |—-—| 3.33% —0.26 [-0.75 t0 0.23]
Koh et al (40) —a— 5.36% -0.48 [-0.83 t0 0.13]
Lietal (41) |—-—| 8.74% 0.00 [-0.23 t0 0.23]
Lopez—Rodriguez—Arias et al (34) |—-—| 2.27% -0.69 [-1.30 t0 0.07]
Mora Lopez et al (42) l 14.77% —0.07 [-0.13 to 0.00]
Moug et al (38) |—-—-—| 5.80% 0.17[-0.16 t0 0.51]
Northgraves et al (36) |—-—| 3.19% —0.35[-0.86 t0 0.15]
Onerup et al (39) - 14.31% 0.00 [-0.08 to 0.08]
van Rooijen et al (43) |—-—i 6.85% —0.28 [-0.57 t0 0.01]
<> —0.10 [-0.20 to —0.00]

FIGURE 2.

I |
1 2

Forest plot of the standardized mean differences (d) for the postoperative hospital length of stay, by RCTs and non-RCTs. Negative

values mean that the outcome after intervention has been reduced. RCT = randomized controlled trial.

outcomes, we conducted additional analyses considering
the main characteristics of the participants (ie, sex, age,
BMI) and interventions (ie, intervention type, exercise
type, supervision, intervention duration), all of them fac-
tors that may contribute to the effect-size variability.
Concerning RCTs, 14 studies reported data on
postoperative hospital length of stay. The intervention
modality (exercise and nutrition; d = -0.48, p < 0.05),
the intervention type (resistance training and concur-
rent training; d = -0.48, p < 0.05 and d = -0.13, p < 0.05,
respectively), and the supervision of sessions (super-
vised; d = -0.28, p < 0.01) significantly moderated the
effects on postoperative hospital length of stay. Exercise
and nutrition modality and resistance training had a
larger effect than concurrent training and the supervi-
sion of sessions on reduction of postoperative hospital
length of stay. Concerning VO, peak, 3 studies showed
data on this dimension. The intervention type (aerobic
training; d = 0.61, p < 0.05), the supervision of sessions
(supervised; d = 0.61, p < 0.05), and the cancer type
(colon; d = -0.001, p < 0.05) significantly moderated the
effects on VO, peak. Aerobic training and the supervi-
sion of sessions also had more of an effect than the can-
cer type (colon) on increasing VO, peak. Regarding the

walked distance in the 6MWTT, 6 studies reported data on
this dimension. The intervention modality (exercise; d =
0.51, p < 0.05), the intervention type (aerobic training;
d = 1.09, p < 0.001), the supervision of sessions (home
based; d = 0.65, p < 0.01), and the cancer type (colon; d
=-0.013, p < 0.05) had a significant moderation on the
walked distance in the 6MWT. Aerobic training had a
larger effect than exercise modality, the supervision of
sessions, and the cancer type (colon) on increasing the
walking distance in the 6MWT. In the case of before-
and-after studies, 7 studies presented data on VO, peak.
The intervention modality (exercise; d = 0.34, p < 0.05),
the intervention type (aerobic; d = 0.34, p < 0.01), and
the supervision of sessions (supervised; d = 0.49, p <
0.001) were statistically significant moderators of VO,
peak. The supervision of sessions had more of an effect
than exercise modality and aerobic training on increas-
ing VO, peak. Regarding 6MWT, 12 studies showed data
on this outcome. The intervention modality (exercise,
nutritional, and psychological intervention d = 0.32, p <
0.001), the intervention type (concurrent training; d =
0.32, p < 0.001), and the supervision of sessions (super-
vised, home based, and mixed; d range from 0.27 to 0.32,
p values range from 0.004 to 0.036) were also significant
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Study Weight d[95% ClI]
Pre—post intervention groups
Alejo et al (45) »—-—« 8.18% 0.52[-0.09 to 1.12]
Berkel et al (28) p—-—q 13.11% 0.40[0.01to0 0.79]
Dronkers et al (31) — 14.87% ~0.18[~0.52 0 0.15]
Loughney et al (35) —a 10.53% 0.70[0.21t0 1.19]
Minnella etal (37).1 — i 14.77% 0.06 [~0.28 t0 0.40]
Minnella et al (37).2 —— 14.30% 0.31[-0.04 to0 0.67]
Morielli et al (46) — 10.83% 0.15[-0.33 t0 0.62]
West et al (44) —— 13.41% 0.61[0.22 t0 0.99]
<> 0.29[0.08 t0 0.51]
Controlled studies
Dronkers et al (31) —a— 34.90% ~0.37 [-0.85 to 0.11]
Loughney et al (35) ——— 32.39% 0.35 [-0.24 t0 0.94]
West et al (44) S 32.70% 0.86[0.28 to 1.43]
_ 0.27 [-0.46 to 1.00]
| T T T |
-2 -1 0 1 2

FIGURE 3.

Forest plot of the standardized mean differences (d) for the VO, peak, by uncontrolled before-and-after studies and RCTs and

non-RCTs. Negative values mean that the outcome after intervention has been reduced. RCT = randomized controlled trial. Minnella et al
(37).1 refers to moderate intensity continuous training group, and Minnella et al (37).2 refers to high-intensity interval training group.

moderators. The supervision of sessions (and home
based) had more effect than the multidisciplinary inter-
vention modality and concurrent training on increasing
the walked distance in the 6MW'T. Concerning continu-
ous variables, the methodological quality of studies sig-
nificantly moderated postoperative hospital length of stay
from RCTs (d = 0.12, p = 0.059). Similarly, BMI obtained
at baseline was a significant moderator of VO, peak (d =
-5.78, p < 0.01). Finally, the moderation of interventions’
duration (in weeks) was significant for 6MWT (d = 0.03,
P <0.00). For before-and-after studies, no potential mod-
erators reached a statistical significance.

Risk of Bias. Potential publication bias was evaluated by
Egger test and was an indicator of statistical significance
in primary and secondary outcomes of RCTs and before-
and-after studies. We did not find the risk of publication
bias (Egger test: p > 0.05). The risk of bias/methodological
quality of primary studies was 0.71 (from 0 to 1) on aver-
age (see Supplemental Table S10 at http://links.Iww.com/
DCR/C347). This variable yielded nonsignificant results (p
> 0.05 for both RCTs and before-and-after studies).

DISCUSSION

The present systematic review and meta-analysis synthe-
sizes the effect of exercise and multidisciplinary prehabil-
itation interventions on postoperative hospital length of
stay and functional capacity in patients undergoing resec-
tion of colorectal cancer. We also aimed to examine those
intervention and participant characteristics that could
moderate the effect of the previously mentioned inter-
ventions. The main findings indicate that postoperative
hospital length of stay was reduced by nearly 2 days after
approximately 4 weeks of exercise and multidisciplinary
prehabilitation programs, while functional capacity was
improved in response to these interventions. These results
suggest that a well-designed multidisciplinary prehabilita-
tion intervention might be effective in reducing postop-
erative hospital length of stay and improving functional
capacity.

According to the present meta-analysis, multidisci-
plinary prehabilitation interventions exhibited a signif-
icant reduction of postoperative hospital length of stay
(nearly 2 days), with the associated economic cost savings,
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Study Weight d[95% Cl]
Pre—post intervention groups
Bousquet—Dion et al (29) - 10.01% 0.18 [-0.07 to 0.44]
Carli et al (30) - 11.57% 0.18[-0.03 t0 0.39]
Gillis et al (32) - 10.09% 0.21[-0.05 to 0.46]
Karlsson et al (33) —o— 4.67% 0.00 [-0.50 to 0.50]
Koh et al (40) i 11.79% 0.16 [-0.04 to0 0.36]
Lietal (41) B 9.91% 0.47[0.22 t00.73]
Minnella et al (37).1 —— 7.59% 0.17 [-0.17 t0 0.52]
Minnella et al (37).2 b 7.65% 0.12[-0.22 to 0.46]
Morielli et al (46) e 4.40% 0.43 [-0.09 t0 0.95]
Moug et al (38) - 6.88% 0.20[-0.17 t0 0.57]
Northgraves et al (36) I — 2.77% 0.78[0.08 to 1.47]
Suen etal (47) - 6.15% 0.42[0.02 t0 0.83]
van Rooijen et al (43) : - 6.53% 1.00[0.61 to 1.39]
Lo 0.29[0.17 t00.42]
Controlled studies
Bousquet-Dion et al (29) —— 19.60% 0.10[-0.29 to 0.49]
Carli et al (30) I 23.13% 0.08 [-0.21 t0 0.37]
Gillis et al (32) —— 20.91% 0.40[0.05 t0 0.75]
Karlsson et al (33) e 11.30% -0.09 [-0.78 to 0.60]
Moug et al (38) : — 14.70% 1.09[0.54 to 1.63]
Northgraves et al (36) —— 10.36% 0.33[-0.41 to 1.07]
: 0.31[0.01 to 0.60]

FIGURE 4.

Forest plot of the standardized mean differences (d) for the 6MWT, by uncontrolled before-and-after studies and RCTs and non-

RCTs. Negative values mean that the outcome after intervention has been reduced. RCT = randomized controlled trial; 6MWT = 6-min walking
test. Minnella et al (37).1 refers to moderate intensity continuous training group, and Minnella et al (37).2 refers to high-intensity interval

training group.

as previously reported.”” From a clinical perspective, this
is highly relevant because the number of colorectal can-
cer diagnoses continuously rises worldwide, while the
hospital capacity to allocate recourses could be largely
improved. First, the combination of exercise and nutri-
tion programs, which has been widely recommended by
the European Society of Parenteral and Enteral Nutrition
guidelines,*”® moderated this positive effect concurring
with previous literature.* Second, concurrent training has
been another significant and remarkable moderator of the
reduction of the length of stay in postoperative hospitals.
This result agrees not only with the purpose of far-reaching
entities such as the World Health Organization® and the
American Cancer Society’ but also with the guidelines
for Perioperative Care in Elective Colorectal Surgery
(enhanced recovery after surgery [ERAS])* because con-
current training in rehabilitation has shown promising
results in recovery of functional capacity. However, further
research is needed before considering this as a mandatory
item in the ERAS protocol. To the best of our knowledge,

it remains unknown whether the inclusion and imple-
mentation of a psychological support component during
the prehabilitation phase—in addition to exercise and
nutrition based on the previously mentioned premises—
could reduce the postoperative hospital length of stay.”
However, it should be noted that the implementation of
exercise prehabilitation interventions (without nutrition
or psychological support) did not modify postoperative
hospital length of stay in this population.'”” Future RCTs
will shed more light on this sense.*

Given that the period between the diagnosis and
surgery is usually short (around 4 weeks), the increment
in the exercise intensity could potentially provide addi-
tional benefits from a clinical point of view. Therefore, the
implementation of high-intensity interval training (HIIT)
methodology may result in even greater improvements in
functional capacity.” There is strong scientific evidence
supporting the fact that HIIT is an effective and feasible
method to improve several health-related physiological
parameters in healthy individuals, patients with cancer,
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and frail/geriatric populations.”’** Nevertheless, when
attempting prehabilitation with frail patients, some mod-
ifications should be implemented, such as 1) perform-
ing exercises while seated or using a chair for support,
2) low-impact aquatic exercises in heated pools, 3) body
weight exercises, 4) gradual progressions with extended
rest periods, and 5) reduced exercise set durations. In this
regard, more research is needed to elucidate whether HIIT
could add additional improvements in comparison with
moderate-intensity interventions.

The current results suggest that studies implementing
multidisciplinary prehabilitation interventions signifi-
cantly improved VO, peak and 6MWT. Remarkably, this
increment in functional capacity has shown consistent
health-related associations with better survival among
patients with cancer.” The intervention modality (exercise),
the intervention type (aerobic training), and being super-
vised were significant moderators of functional capacity.
It is well known that aerobic training improves cardiore-
spiratory fitness in adults in medium and long terms.**
However, less scientific evidence is available regarding its
effects in the short term (ie, around 4 weeks). Therefore,
the inclusion of HIIT as the prehabilitation exercise inter-
vention could also be a clinically interesting alternative
for improving functional capacity in such a short period
between diagnosis and surgery.®*

Importantly, we did not identify enough original
studies addressing the effects of multidisciplinary preha-
bilitation interventions on muscular fitness in patients
undergoing resection of colorectal cancer to include
the results in our meta-analysis. However, a few studies
showed promising findings, presenting improvements
in muscular fitness, assessed by the stair climb test, after
these types of interventions before surgery.* This factor
could be improved in response to this kind of interven-
tions® and that has been robustly and negatively associ-
ated with morbidity and mortality risk.*®

Limitations

This systematic review and meta-analysis should be inter-
preted with caution because of some limitations. First,
there was a high between-studies heterogeneity, both in the
types of intervention and in the inclusion/exclusion crite-
ria, and several outcomes did not have the required num-
ber of studies for a desirable statistical power. Therefore,
uncontrolled pre-post intervention groups were included,
although these could bias the obtained effect sizes because
of their inherent limitations. Second, numerous stud-
ies failed to precisely describe the exercise intervention
programs following evidence-based frequency, intensity,
time, and type prescriptions.® This poor reporting of the
intervention programs did not facilitate the required num-
ber of studies for some characteristics. Third, although we
tried to homogenize the sample of patients with colorectal

1117

cancer, the heterogenous inclusion/exclusion criteria of
the included studies may have affected the calculated effect
sizes. Thus, the results may not be generalizable beyond
this population. Indeed, data were not collected by the
study regarding the proportion of new ostomates, while
this would likely factor into postoperative hospital length
of stay. Moreover, few studies reported that followed the
ERAS protocol, and hence, this was not possible to be
accounted for, yet it should have been appropriate given
the long mean length of stay (9.0 + 5.2 days). Finally, given
the great relevance of clinical results in this population, the
nonsignificant findings of the included studies may be
underrepresented in the present systematic review and
meta-analysis.

CONCLUSIONS

Our findings suggest that multidisciplinary prehabilita-
tion interventions may effectively decrease postoperative
hospital length of stay and improve functional capacity.
Future research on the postoperative prognosis of col-
orectal cancer should consider the inclusion of multidis-
ciplinary approaches based on exercise, nutrition, and
psychology, accounting for those who receive neoadjuvant
therapies, such as patients with rectal cancer. Additionally,
the inclusion of higher-intensity exercise such as HIIT in
this type of intervention should be investigated to deter-
mine whether they could optimize improvements because
of the relatively short period between the diagnosis and
the surgery in these patients.
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