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Abstract
Purpose  To investigate the effects of prehabilitation on the perioperative functional capacity of patients awaiting oncologi-
cal resections.
Methods  A systematic review and meta-analysis were performed in accordance with the Preferred Reporting Items for Sys-
tematic Reviews and Meta-Analysis (PRISMA) checklist and within the databases Cochrane Library, EBSCOhost, Google 
Scholar, MEDLINE PubMed, and Web of Science. The eligibility criteria were set to include peer-reviewed randomised 
control trials including only adult (≥ 18 years old) patients undergoing any type of prehabilitation (PREHAB) prior to any 
type of oncological resection. The studies had to feature at least one control group undergoing standard care (SC) and had to 
assess functional capacity by means of a 6-min walk distance (6MWD) or peak oxygen uptake (VO2Peak) at different stages 
pre- and post- operatively.
Results  Twenty-seven randomised controlled trials involving 1994 patients were included. After processing the data, the 
number of patients was 1889. Studies featured different cancer specialties: lung (11), colorectal (5), urological (4), abdominal 
(3), esophagogastric (2), liver (1), and gastrointestinal (1). Overall, PREHAB enhanced both 6MWD (g = 0.273, 95% CI 0.174 
to 0.371, Z = 5.406, p < 0.001) and VO2Peak (g = 0.615, 95% CI 0.243 to 0.987, Z = 3.240, p = 0.001) compared with SC. The 
6MWD subgroup analysis revealed a small mean effect size favouring both unimodal and multimodal PREHAB interventions.
Conclusion  These findings support that prehabilitation, whether implemented as unimodal or multimodal format, elicits 
small preoperative improvements in functional capacity in patients awaiting oncological resections.
PROSPERO registration number CRD42023428676.
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Introduction

The term prehabilitation (PREHAB) refers to the process of 
optimising patient health prior to surgery with the intention 
of improving postoperative outcomes [1]. Recently, some 
researchers and healthcare professionals have advocated 
for the implementation of consensuses nationally [2] and 
internationally [3] to determine the characteristics that pre-
operative PREHAB programmes should comprise. In this 
respect, in the UK, the incorporation of PREHAB into the 
pathway of patients expecting oncological resections has 
gained popularity and is currently being recommended as an 
effective approach to palliate the side-effects of non-surgical 
cancer treatment [2].

Prehabilitation programmes can comprise one com-
ponent (e.g., physical exercise) or more than one (e.g., 
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nutritional advice and psychological support), being 
referred to as unimodal and multimodal PREHAB, respec-
tively. Furthermore, prehabilitation can be presented in 
various formats: in person and digitally; one-to-one and 
in groups; supervised and non-supervised; in the commu-
nity, the hospital, and at home; and as a combination of all 
the above. This implies that although PREHAB might be 
the most prevalent term at the moment, any intervention 
conducted before surgery with the intention of improving 
patients’ overall health in preparation for surgery would 
fit the definition even when the term “prehabilitation” is 
not explicitly used (e.g., preoperative rehabilitation, nutri-
tional therapy). The recent proliferation of publications 
covering PREHAB helps to obtain a deeper understanding 
of its potential benefits. In fact, recent studies have sug-
gested that PREHAB may improve patients’ preoperative 
fitness [4, 5], and clinical outcomes [6, 7], which may in 
turn translate into reduced hospital costs [8, 9].

Previous randomised controlled trials and systematic 
reviews have investigated the effects PREHAB may elicit 
on, amongst other aspects, postoperative outcomes (e.g., 
mortality) and functional capacity [10–20]. Functional 
capacity reflects the ability to perform activities of daily 
living that require sustained aerobic metabolism [21], and 
has been commonly assessed by means of the maximum 
distance covered in 6 min (6MWD), or the maximum or 
peak oxygen uptake (i.e., VO2max and VO2Peak, respec-
tively) attained during a cardiopulmonary exercise test. It 
has been shown that oxygen demands are increased dur-
ing the postoperative period and higher functional capac-
ity can improve postoperative outcomes [22]. Therefore, 
if preoperative PREHAB programmes improve patients’ 
functional capacity prior to oncological resections, this 
intervention could also improve postoperative outcomes. A 
systematic review with broad eligibility criteria is needed 
to ascertain whether PREHAB improves preoperative 
functional capacity in patients diagnosed with cancer and 
expecting surgery as part of their cancer treatment.

The aim of this systematic review and meta-analysis 
was to summarise the effect that prehabilitation can elicit 
on functional capacity in patients awaiting oncological 
resections.

Methods

This review was conducted in accordance with the Pre-
ferred Reporting Items for Systematic reviews and Meta-
Analysis (PRISMA) checklist [23] and registered with the 
International Prospective Register of Systematic Reviews, 
PROSPERO (CRD42023428676).

Search strategy

The procedures for the current systematic review and 
meta-analysis included: identification, screening, eligibil-
ity, and inclusion/exclusion of studies. A systematic search 
of the literature with no lower date limit was conducted by 
two reviewers (RLC and FN) within the following data-
bases: Cochrane Library, EBSCOhost, Google Scholar, 
MEDLINE PubMed, and Web of Science, through Janu-
ary 2023 to May 2023. Articles had to be written in either 
English or Spanish.

Applying our search criteria, we identified all ran-
domised controlled trials (RCT) addressing PREHAB in 
patients undergoing surgery as treatment for cancer. Our 
search results were supplemented by a manual search 
of studies included in previously published systematic 
reviews and meta-analysis [10–20] to ensure that all eli-
gible studies had been included. Resources, without any 
assigned DOI, commentaries, reviews, or duplicate publi-
cations from the same study, were not included. The refer-
ence lists of the retrieved studies were hand-searched to 
identify potentially eligible studies not captured by the 
electronic searches. Two reviewers (RLC and FN) inde-
pendently screened the title, abstract, and reference list of 
each study to locate potentially relevant studies. Any dis-
crepancies between the two authors were resolved through 
consensus or by the opinion of a third author (ELZ).

Combinations of the following keywords were used 
as search terms: “(operation OR operative OR surgical 
OR surgery) AND (cancer OR oncological OR oncology) 
AND (prehabilitation OR physical activity OR exercise 
OR nutrition OR oral supplements OR supplementation 
OR oral nutritional supplements)”. After each search, 
duplicated records were removed.

Eligibility criteria

We used the Population, Intervention, Comparison, and 
Outcomes (PICO) framework to determine the eligibility 
of the studies as follows:

Population  We considered studies on adults (age ≥ 18 years) 
of any sex, diagnosed with any cancer, and expecting surgery 
as curative treatment, with or without neoadjuvant therapy, 
independently of whether they smoked or drank alcohol.

Intervention  Eligible studies could feature PREHAB pro-
grammes with the following characteristics: unimodal (e.g., 
nutrition or physical exercise or anxiety coping strategies) 
and/or multimodal; supervised and/or non-supervised; face-
to-face and/or virtual; hospital-, community-, and/or home-
based; delivered to groups of patients and/or individually. 
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The length of the PREHAB programme had to be at least 
1 week.

Comparator  We included published, peer reviewed RCT 
with two or more arms, with at least one arm following a 
PREHAB programme (intervention group) and another 
group following the usual or standard care (control group).

Outcomes  Studies were considered for inclusion if they 
reported measurements of functional capacity (i.e., 6MWD 
and/or VO2Peak) at different time points during the study.

Studies including patients with and without cancer were 
included only if they met the rest of the eligibility criteria 
and data from only those patients diagnosed with cancer 
were successfully retrieved after contacting the authors.

Study records

Data management and selection

Potentially relevant articles were selected by (i) screening 
the titles; (ii) screening the abstracts; and (iii) if abstracts did 
not provide sufficient data, the entire article was retrieved 
and screened to determine whether it met the inclusion cri-
teria. When data were not presented in the desired format 
or accurately (i.e., as figures or graphs), we contacted the 
corresponding authors to request the data. If no answer was 
obtained, available figures/graphs were analysed using the 
PDF Adobe Acrobat Pro software measuring tool and means 
and standard deviations were estimated from medians and 
interquartile ranges using methods described elsewhere [24]. 
Where studies matched the selection criteria but included 
both patients with and without cancer, we contacted the 
authors to retrieve the data pertaining to only patients 
with cancer. Thereafter, RLC and FN decided whether the 
selected articles matched and fitted the purpose of the sys-
tematic review.

Data collection process and coding

Data were independently extracted by two authors (RLC 
and FN) using a standardised data extraction sheet, and any 
disputes were discussed and settled by a third author (ELZ). 
The following qualitative and quantitative information was 
extracted from each included study: (1) authors; (2) publica-
tion year; (3) cancer speciality (e.g., prostate, lung, colorec-
tal, breast, etc.); (4) baseline population characteristics; (5) 
characteristics of the PREHAB intervention, including its 
duration and components; (6) control procedures; (7) blind-
ing; (8) sample size per group; (9) group means and standard 
deviations (SD) for functional capacity outcomes at all the 
available time points. Mean and SD were requested from 

the corresponding authors when only other statistics were 
reported (e.g., median, and interquartile range).

Risk of bias in individual studies

Methodological information regarding the potential impact 
of bias was critically examined. For each study, seven 
domains from the Cochrane collaboration tool for assessing 
the risk of bias [25] were scored with high, low, or unclear 
risk for bias: sequence generation, allocation concealment, 
blinding of participants and personnel, blinding of outcome 
assessment, incomplete outcome data, selective outcome 
reporting, and similarity in baseline characteristics. These 
domains aim to assess the level of risk regarding differ-
ent sources of bias, respectively: selection bias, allocation 
bias, performance bias, detection bias, attrition bias, report-
ing bias, and other biases. Two reviewers (FN and RLC) 
performed the quality assessment independently, and their 
findings were compared and discussed until consensus was 
achieved. Each domain was scored as − 1 for high risk, 0 for 
unclear risk, and 1 for low risk. Scores were then summed 
with a possible range of scores from − 7 to 7.

Data analysis

The Comprehensive Meta-Analysis Software, version 
4.0.000 (Biostat Inc., Englewood, New York, USA), was 
used to perform the meta-analysis, the sensitivity analyses, 
and the publication bias analysis, and to generate forest and 
funnel plots. The random-effects model was selected based 
on the assumption of variability in the true effects between 
studies. Five or more studies were required to generate 
weighted group mean differences, 95% confidence intervals 
(CIs), p-values and prediction intervals, for the effect size 
(Hedges’ g). From the collected data, we used the means, 
standard deviations (SD), and sample sizes, available at dif-
ferent points in time (e.g., baseline, preoperative, postop-
erative) for both the PREHAB and the standard care (SC) 
groups. The primary meta-analysis compared the effects of 
any PREHAB intervention versus SC in 6MWD and VO2Peak 
measured pre- and post-operatively. When possible, we con-
ducted a subgroup analysis to evaluate the effect of PRE-
HAB programmes whether they had been applied using a 
unimodal, or multimodal format. All primary and secondary 
effect sizes were interpreted using Cohen’s convention for 
small (0.2), medium (0.5), and large (0.8) effects [26, 27].

When a quantitative analysis was not possible, a summary 
of the critical facts and results of the observed outcomes 
was reported. If sensitivity analyses were significantly high, 
the data were not meta-analysed and only the individual 
results were reported instead. Additionally, the presence of 
studies with inflated standardised residual values (> 1.96 
or <  − 1.96) was examined to consider them as outliers. 
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Funnel plots of effect size (horizontal-axis) by the standard 
error (vertical-axis), and the “trim and fill” procedure for the 
random effects were used to assess publication bias.

Results

Study selection

The search strategy is described in Fig. 1. The preliminary 
search identified 2313 relevant references. After examining 
all the retrieved records and deleting duplicates and other 
non-relevant records, 1033 publications were screened. 
Of those, 956 were excluded based on the title or abstract 
review, and the 77 records left were assessed for eligibility. 
After this examination, 50 studies were excluded resulting 
in a total of 27 studies [4–7, 28–50] to be included in the 
meta-analysis.

Characteristics of the included studies

The overall quality of the included studies was high, with a 
low risk of bias, scoring from 1 to 5 points in the Cochrane 
collaboration tool [51]. The risk of bias for the 6MWD and 
the VO2Peak is summarised in Fig. 2 and Fig. 3, respectively. 
The main characteristics of the studies are summarised in 
Table 1.

All the studies included patients awaiting surgery 
for a total of 1994 patients (Fig. 1). Twenty-five studies 

included one PREHAB group, and another two stud-
ies included two PREHAB groups. Group sizes ranged 
from 10 to 128 patients. In the PREHAB group, group 
sizes ranged from 10 to 132 patients, with a total of 1040 
patients, and in the SC group, groups sizes ranged from 
10 to 128, with a total of 954 patients. After selecting 
patients diagnosed with cancer, and with data available 
at baseline and at least one more time point (e.g., prior to 
surgery), the total number of patients was reduced to 1889. 
In terms of the treatment undergone by patients, twelve 
studies (44%) included patients undergoing surgery only, 
while fourteen (52%) included patients undergoing neoad-
juvant chemotherapy prior to surgery. Excluding one study 
(4%), which enrolled patients awaiting prostatectomy, the 
rest of the studies (96%) included both female and male 
patients. Studies reported on patients with lung cancer 
(n = 11; 41%), colorectal cancer (n = 5; 19%), abdomi-
nal cancer (n = 3; 11%), esophagogastric cancer (n = 2; 
7%), liver cancer (n = 1; 4%), prostate cancer (n = 1; 4%), 
bladder cancer (n = 1; 4%), urological cancer (n = 1; 4%), 
and gastrointestinal cancer (n = 1; 4%). Most of the stud-
ies compared PREHAB interventions with SC (n = 23; 
85%), followed by studies comparing a PREHAB and 
rehabilitation intervention with only rehabilitation (n = 3; 
11%), and studies comparing a PREHAB with rehabilita-
tion (n = 1; 4%). Due to the nature of the non-PREHAB 
groups, the latter four studies were only included in the 
meta-analysis comparing preoperative changes in 6MWD. 
In respect of the length of PREHAB interventions, six 
(21%) lasted from 1 to 2 weeks, thirteen (45%) lasted from 

Fig. 1   Preferred Reporting 
Items for Systematic Reviews 
and Meta-Analyses flow dia-
gram for study selection
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3 to 4 weeks, and ten (34%) lasted more than 4 weeks. 
There was an almost equal distribution of studies imple-
menting unimodal (n = 14; 52%) and multimodal (n = 13; 
48%) PREHAB interventions. The exercise component 
was included in all the studies (100%), nutrition in ten 
(37%), and psychological support in nine studies (33%). 
Most of the studies assessed functional capacity at least 
twice preoperatively (n = 26; 96%) and only one (4%) 
did not assessed functional capacity right before surgery. 
When adherence or compliance where reported (n = 21; 
78%), their definition differed amongst studies. Therefore, 

we could not objectively summarise such outcomes. The 
6MWD walk distance was used to measured functional 
capacity in twenty-two studies (81%) while VO2Peak was 
used in seven (26%). To summarise the effects of PRE-
HAB on functional capacity, most of the studies (n = 17; 
63%) reported beneficial effects of PREHAB over SC, fol-
lowed by studies reporting no differences (n = 7; 26%), 
and studies where data were provided with no reported 
conclusion (n = 3; 11%).

Changes on the analysed variables

Preoperative changes in 6MWD

From the 21 studies analysing 6MWD, the mean effect 
size of PREHAB vs. SC was found to be small (g = 0.273, 
95% CI 0.174 to 0.371) (Fig. 4). The sensitivity analysis 
showed that none of the studies contributed disproportion-
ately to the results of the meta-analysis. We did not iden-
tify any outlier amongst the analysed studies. Inspection of 
funnel plots revealed more studies to the right of the mean 
(Online Resource 1). Applying the “trim and fill” proce-
dure, 6 studies were added to the left of the mean, which 
resulted in an adjusted mean effect size of 0.183 (95% CI 
0.064 to 0.301), still showing a positive effect size.

Fig. 2   6-min walk distance risk of bias summary based on the 
Cochrane collaboration tool

Fig. 3   Peak oxygen uptake (VO2Peak) risk of bias summary based on 
the Cochrane collaboration tool
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The subgroup analysis revealed a small mean effect size 
for both unimodal (g = 0.318, 95% CI 0.159 to 0.476) and 
multimodal (g = 0.244, 95% CI 0.118 to 0.370) PREHAB 
interventions (Fig. 4). The analysis also revealed no sta-
tistically significant differences between unimodal and 
multimodal interventions (Q(1) = 0.505, p = 0.477).

Preoperative changes in VO2Peak

From the 7 studies analysing VO2Peak, the mean effect size of 
PREHAB vs. SC was found to be medium (g = 0.615, 95% CI 

0.243 to 0.987) (Fig. 5). The prediction interval was calcu-
lated from -0.562 to 1.793 (95% CI). The sensitivity analysis 
showed that none of the studies contributed disproportionately 
to the results of the meta-analysis. No outliers were identi-
fied amongst the analysed studies. Inspection of funnel plots 
revealed one study more to the left of the mean when com-
pared with the number of studies to the right of the mean 
(Online Resource 2). However, when applying the “trim and 
fill” procedure, no studies were added to either side of the 
mean. Due to the small number of eligible studies, we did not 
perform any subgroup analysis for this variable.
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Postoperative changes in 6MWD and VO2Peak

Since only three eligible studies assessed 6MWD on dis-
charge [38, 45, 50], and three assessed it after discharge [4, 
17, 34], no meta-analysis was conducted. Moreover, only 
two eligible studies assessed change in VO2Peak during the 
postoperative period [5, 43]. Therefore, no meta-analysis 
was conducted for this variable either.

Discussion

Compared to preoperative SC, PREHAB led to small pre-
operative improvements in functional capacity as estimated 
by the 6MWD test. This effect was shown whether the inter-
vention consisted of multimodal PREHAB (i.e., exercise and 
other components) or unimodal exercise-based PREHAB. 
The mean effect of PREHAB on VO2Peak was also positive. 
However, the prediction interval ranged from a medium neg-
ative to a very large positive effect size (Fig. 5). Based on 
the currently available data, we cannot assert that PREHAB 
always improves VO2Peak. This uncertainty derives from the 
low number of eligible studies, their different effect sizes, and 
the heterogeneity displayed by their PREHAB programmes. 
In fact, only two of the studies implemented multimodal 
PREHAB, including exercise, nutrition, and psychological 
support [40, 49]. The other five studies featured unimodal 
exercise-based PREHAB and, despite implementing aerobic 
exercise, the training protocols varied widely amongst studies 
[5, 28, 41–43]. Interestingly, the studies by Allen et al. [40] 
and Bausys et al. [49] displayed the least favourable effect size 
of PREHAB over SC (Fig. 5) despite implementing longer-
lasting multimodal PREHAB programmes (ranging from 8 
to 15 weeks) (Table 1), compared to the shorter unimodal 
exercise-based PREHAB programmes (ranging from 3 to 
4 weeks) implemented in the rest of the studies.

We considered the possibility of neoadjuvant chemo-
therapy impacting the effect of PREHAB. Coincidentally, 
we found that the three studies [5, 28, 43] with the greatest 
effect size and both 95% CI favouring PREHAB had a low 
percentage of patients undergoing neoadjuvant chemother-
apy, ranging from 0 to 12% (Fig. 5). In contrast, the pro-
portion of patients undergoing neoadjuvant chemotherapy 
was higher in the other four studies [40–42, 49], ranging 
from 33 to 100%. The exposure to chemotherapy treatment 
could hinder the ability of patients to exercise, and conse-
quently to develop the physiological adaptations expected 
from PREHAB, hence, explaining the different effect size 
observed between studies. Notwithstanding the potential 
interference between chemotherapy and PREHAB-induced 
improvements on functional capacity, exercise-based inter-
ventions provide a beneficial immune effect without adding 
to the common side effects experienced due to chemotherapy 

treatment [52]. Furthermore, exercise-based interventions 
could aid to improve the common cancer-related health out-
comes such as fatigue, anxiety, depression symptoms, and 
health-related quality of life [53]. Additionally, the inclusion 
of resistance training would induce beneficial effects against 
muscle atrophy, a prevalent side effect of chemotherapy [54]. 
However, to be beneficial, interventions should be tailored 
to the individual characteristics of each patient [52] and 
the training variables should be manipulated to provide the 
expected physiological adaptations [55].

From a practical perspective, even though no statistical 
heterogeneity was determined in the analysis of 6MWD, it 
is worth noticing some methodological differences between 
the included studies. Exercise-based programmes can vary 
widely even when implemented as a unimodal intervention. 
The almost endless number of combinations of exercise 
modalities (e.g., resistance, aerobic, respiratory training) and 
configurations of training variables (e.g., volume, intensity, 
inter-set rest periods, and frequency) contributes to a great 
diversity of approaches. Therefore, implementing multimodal 
programmes implies adding more complexity, and potentially 
increasing the methodological divergence between studies. 
Indeed, despite all the included studies implemented an exer-
cise component, the difference amongst programmes was 
evident, with some of them containing exclusively breathing 
exercises [7, 45] and others combining aerobic, resistance, 
and breathing exercise [34, 37, 38, 40, 49, 50]. When nutrition 
was included in the intervention, the most common strategy 
was individualised nutritional counselling with an emphasis 
on appropriate protein intake by providing protein supple-
ments [4, 29–35, 49], such as whey concentrates or isolates [4, 
29–35]. Other supplements, such as omega-3 fatty acids, vita-
min D3, and multi-ingredient formulations [30–32, 35, 49], 
were also used. Anxiety management strategies were the main 
focus within the psychological support component [29–35, 
39, 40, 47–49]. Due to the scarcity of eligible studies integrat-
ing nutrition into multimodal PREHAB, it was difficult to 
ascertain the effect of nutrition on the functional capacity of 
surgical oncology patients and whether it can provide similar 
benefits to exercise-based interventions.

The present meta-analysis is unique due to the chosen 
eligibility criteria, the rigour of selecting the included stud-
ies, and the fact that we have analysed changes in functional 
capacity (e.g., from baseline to before surgery) instead of 
analysing static values (e.g., before surgery, post-interven-
tion). Our review included data from patients who had a 
confirmed diagnosis of cancer with measurements at base-
line and at least another time point (e.g., prior to surgery) 
[48, 50]. Despite methodological differences, our results 
agree with previous systematic reviews with meta-analyses 
of RCT supporting the notion that PREHAB can improve 
patient’s functional capacity prior to oncological resections 
[10, 11, 13–19].



Supportive Care in Cancer          (2024) 32:667 	 Page 11 of 14    667 

For instance, meta-analyses of RCTs studying the effect of 
PREHAB in patients with lung cancer have reported enhance-
ments in their functional capacity [10, 11, 13, 16, 18]. Pu et al. 
[11] meta-analysed four studies and reported improvements 
on 6MWD after patients completed preoperative breathing 
exercises. Moreover, Gravier et al. [13] analysed the effects of 
aerobically demanding exercise PREHAB programmes find-
ing worthwhile positive effects on 6MWD when comparing 
PREHAB to SC. Simultaneously, these authors summarised 
data on VO2Peak and found PREHAB to be beneficial. Fur-
thermore, Cavalheri et al. [10] reported favourable effects of 
exercise-based PREHAB vs. SC on functional capacity by 
means of the 6MWD. Along those lines, Li et al. [16] and 
Rosero et al. [18] found significant differences favouring 
exercise-based PREHAB interventions when compared to SC 
as estimated by 6MWD and VO2Peak. Although we included 
any cancer speciality, the outcomes of our meta-analysis align 
with the results of the aforementioned reviews, supporting 
the beneficial effects of PREHAB on functional capacity in 
patients with lung cancer.

On the other hand, van Gestel et al. [14] reported positive 
effects of home-based multimodal PREHAB on the func-
tional capacity of patients after oncological resections from 
any cancer speciality. Compared to control groups receiving 
SC, PREHAB improved 6MWD pre-surgery and at 8 weeks 
post-operatively. Similarly, Smyth et al. [20] performed a 
meta-analysis comparing the effects of high-intensity inter-
val training PREHAB vs. SC in oncological resections. 
The authors observed non-significant differences between 
PREHAB and SC on VO2Peak values. Due to our eligibil-
ity criteria, we could not analyse the postoperative effects 
of PREHAB on functional capacity. However, the preop-
erative outcome analysis reported by van Gestel et al. [14] 
and Smyth et al. [20] reinforce our findings that the analysis 
of the included RCT would not unequivocally support that 
PREHAB improves VO2Peak. Nonetheless, when analysing 
the impact of PREHAB on 6MWD, we found more robust 
and consistent evidence that PREHAB can improve preop-
erative functional capacity vs. SC.

The effects of PREHAB programmes on exercise capacity 
of surgical gastrointestinal cancer patients have also been 
studied by Lau et al. [15]. The authors included studies 
featuring unimodal or multimodal PREHAB programmes. 
Their preoperative analysis revealed improvements elicited 
by PREHAB on 6MWD. These findings remained true for 
their postoperative analysis, at 4–8 weeks after surgery. Our 
findings and those by Lau et al. [15] support the notion that 
both unimodal and multimodal PREHAB programmes can 
improve functional capacity in patients with cancer.

In relation to abdominal oncological resections, Waterland 
et al. [19] investigated the effect of PREHAB on functional 
capacity of patients undergoing such procedures. By analysing 
three studies, the authors observed no significant improvement 

in VO2Peak. Furthermore, a meta-analysis on 6MWD preopera-
tive changes showed an improvement on 6MWD elicited by 
PREHAB when compared to SC. Both findings are strength-
ened by the outcomes of our analysis. Waterland et al. [19] 
also performed a subgroup analysis for the 6MWD analysis 
and showed benefits of PREHAB to remain significant for 
multimodal programmes and, contrary to our findings, non-
significant for unimodal programmes. We believe this differ-
ence could be due to (a) a more restrictive inclusion criteria 
(i.e., abdominal oncological resections), (b) the limited num-
ber of studies analysed by the authors (two) in contrast with 
those analysed in our meta-analysis (9 studies, with 11 groups 
in total), and (c) the inclusion of one study that accepted both 
patients with cancer and patients with benign disease.

Our results also agree with previous reviews suggest-
ing clinical benefits of PREHAB vs. the SC in patients 
with colorectal cancer. In this respect, Molenaar et al. [17] 
reported significant and clinically favourable effects on 
6MWD of PREHAB vs. the SC in patients waiting for colo-
rectal resection. In two further analyses, the authors summa-
rised data on 6MWD at 4 and 8 weeks postoperatively and 
found non-statistically significant benefits of PREHAB over 
SC. Additionally, our results agree with the meta-analysis 
by Falz et al. [12] supporting the effects of PREHAB to 
significantly improve 6MWD in patient awaiting colorectal 
cancer resections.

Limitations and recommendation for future 
studies

Several aspects of this review must be considered when 
attempting to draw evidence-based inferences. The broad 
inclusion criteria implemented in this review allowed for 
the analysis of studies including patients from various can-
cer specialities such as lung, colorectal, abdominal, esoph-
agogastric, liver, urological, and gastrointestinal. Therefore, 
while the findings of this review may be applied to these 
types of cancers, caution is granted when considering other 
cancer specialities (e.g., brain, breast). Future RCT should 
investigate the effect of PREHAB on functional capacity in 
patients diagnosed with other cancers not yet explored.

Most of the studies included in our meta-analysis assessed 
6MWD as a measurement of functional capacity and only 
a few used VO2Peak. Although the 6MWD analysis revealed 
that PREHAB provides a small benefit on functional capac-
ity, the outcomes of the VO2Peak analysis did not show such 
certainty. We suggest that a greater number of studies assess-
ing VO2Peak could increase statistical power and help to gain 
insight into the effects of PREHAB on oxygen uptake.

Although this review shows how PREHAB improves pre-
operative functional capacity, we have not analysed whether 
this improvement also represents better surgical outcomes. 
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As this is important from a clinical perspective, further 
research should explore the correlation between preoperative 
functional capacity changes and surgical outcomes.

In this review, 6MWD and VO2Peak were selected due to 
being well-recognised measurements of functional capacity. 
However, the authors recognised the presence of other tests 
that could also be relevant to assess functional capacity (e.g., 
timed up-and-go test, 60-s sit-to-stand test). We did not ana-
lyse the independent effect that different components could 
have on functional capacity. As such, we could not ascer-
tain whether nutrition- or psychological-based unimodal 
PREHAB could be comparable to exercise-based unimodal 
PREHAB programmes. In this regard, nutrition, and par-
ticularly protein intake, could play a major role in retaining 
lean body mass, which could positively impact functional 
capacity. Future studies implementing non-exercise-based 
unimodal PREHAB should assess functional capacity to 
shed light onto this hypothesis.

Conclusions

Our results show that prehabilitation, whether implemented 
as unimodal or multimodal format, elicits small preoperative 
functional capacity improvements in patients awaiting onco-
logical resections. These benefits seem to extend to vari-
ous tumour groups. Clinicians are encouraged to integrate 
prehabilitation programmes including at least an exercise 
component as part of their patients’ cancer care pathway.
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