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ABSTRACT
Objectives  A growing body of evidence supports 
prehabilitation in cancer patients, but the findings have 
been inconsistent. This overview aimed to identify, 
evaluate and summarise the effect of prehabilitation on the 
clinical outcomes of cancer patients.
Design  Overview of systematic reviews.
Data sources  PubMed, Embase, Cumulative Index to 
Nursing and Allied Health Literature, Cochrane Library 
and the JBI Evidence Synthesis database (Joanna Briggs 
Institute, University of Adelaide, Australia; hosted on Ovid) 
were searched from inception to January 2025. The search 
was updated in May 2026, and no new articles were 
included.
Eligibility criteria  We included systematic reviews of 
randomised controlled trials (RCTs) involving adult cancer 
patients with a clinically established diagnosis who 
received prehabilitation interventions prior to surgical 
treatment. We excluded abstract-only citations, narrative 
reviews and scoping reviews. Reviews were excluded 
if ≥50% of the included studies were postoperative 
interventions, or if preoperative subgroup data could not 
be extracted.
Data extraction and synthesis  Two reviewers 
independently extracted data on participants’ 
characteristics, types of interventions, outcomes, 
synthesising methods and pooled anticipated absolute/
relative effects for outcomes meta-analysed. Two 
reviewers assessed methodological quality using the 
A MeaSurement Tool to Assess Systematic Reviews 2 
(AMSTAR 2) tool and assessed the certainty of evidence 
for prehabilitation using the Grading of Recommendations 
Assessment, Development and Evaluation (GRADE) 
framework. Overlap among included systematic reviews 
was quantified using the corrected covered area (CCA).
Results  Twenty systematic reviews (137 RCTs and 18 941 
participants) were included. Low- to moderate-certainty 
evidence indicated that prehabilitation may improve 
preoperative physical fitness (eg, 6-minute walk test, 
preoperative cardiopulmonary function, preoperative lung 
function), reduce surgical complications and shorten the 
length of hospital stay. None of the included systematic 
reviews demonstrated a statistically significant effect 
on preoperative handgrip strength, 30-day readmission, 
mortality, anxiety or depression. Findings regarding 
physical activity and quality of life remained inconsistent. 
Overlap among included reviews was slight (CCA=4.15%).
Conclusions  Low- to moderate-certainty evidence 
suggests that prehabilitation may improve preoperative 
physical fitness, reduce surgical complications and 
shorten the length of hospital stay in adult cancer patients 

undergoing surgery, whereas current evidence does 
not support a beneficial effect on 30-day readmission, 
mortality, quality of life or psychological status. Given the 
predominantly low-to-moderate certainty of the evidence 
and the methodological heterogeneity across the included 
systematic reviews, these findings should be interpreted 
with caution. Methodologically robust and transparently 
reported RCTs and systematic reviews are needed to 
strengthen the certainty of evidence and to inform clinical 
implementation of prehabilitation.
PROSPERO registration number  CRD 42024533214.

INTRODUCTION
Surgical treatment is crucial for improving the 
survival rates of cancer patients.1 By the year 
2040, it is projected that the global demand 
for surgical procedures related to cancer will 
increase by approximately 14 million cases.2 
Despite ongoing advancements in surgical 
oncology, postoperative complication rates 
among cancer patients remain alarmingly 
high, ranging from 20% to 60%. This nega-
tively affects the quality of life (QoL) and func-
tional status of patients to varying degrees,3 
significantly impacting their overall recovery. 
Preoperative functional status is significantly 
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Systematic Reviews 2 (AMSTAR 2) and the Grading 
of Recommendations Assessment, Development 
and Evaluation (GRADE) framework, respectively.

	⇒ We included only systematic reviews of randomised 
controlled trials to reduce the risk of bias.

	⇒ Only systematic reviews published in English were 
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associated with perioperative outcomes in cancer patients, 
leading to a growing emphasis on prehabilitation.4

Prehabilitation was first proposed in 2002 to systemati-
cally assess the physical, psychological and social aspects 
of patients from the time of cancer diagnosis. It involves 
targeted interventions for high-risk patients up to the time 
of surgery to improve their health status and enhance 
their ability to cope with the surgery and subsequent 
treatment, thereby accelerating their recovery from the 
disease.5 A series of studies have demonstrated that imple-
menting prehabilitation interventions before therapy in 
cancer patients provides statistically significant benefits, 
including improved clinical outcomes, enhanced phys-
ical and mental well-being, improved QoL and reduced 
healthcare costs.6–9

To date, several systematic reviews and meta-analyses 
have been published examining the effects of prehabil-
itation on cancer patients.9–14 These studies investigated 
the effect of prehabilitation on perioperative outcomes, 
including physical function, complication rates, length of 
hospital stay (LOS) and QoL. Nevertheless, the hetero-
geneity in inclusion criteria and methodological rigour 
across these studies, coupled with their inconsistent find-
ings, poses challenges for policymakers in interpreting 
the evidence and formulating best practices for clinical 
application. Therefore, this study was conducted as an 
overview of systematic reviews (ie, a systematic review of 
systematic reviews),15 which provides a comprehensive 
assessment of the effects of prehabilitation on clinical 
outcomes in cancer patients.

Objectives
This overview of systematic reviews aimed to identify, eval-
uate and summarise systematic reviews of prehabilitation 
interventions for cancer patients, providing evidence-
based support for healthcare professionals in making 
decisions related to the adoption of prehabilitation for 
cancer patients.

METHODS
This overview of systematic reviews was conducted in 
accordance with recommended best practices,16–18 
and the reporting of this overview adheres to both the 
Preferred Reporting Items for Systematic Reviews and 
Meta-Analyses (PRISMA) 2020 guidelines19 for systematic 
reviews and the Preferred Reporting Items for Overviews 
of Reviews (PRIOR) statement,20 which is the established 
reporting guideline specifically developed for overviews 
of systematic reviews. A protocol was prospectively regis-
tered on PROSPERO (CRD 42024533214, https://www.​
crd.york.ac.uk/PROSPERO/#record Details) (registered 
on 5 January 2024).

Eligibility criteria
The population, intervention, comparison and outcomes 
framework was used to develop the inclusion criteria. 
Population: patients (aged ≥18 years) diagnosed with 

any type of cancer. Intervention: Prehabilitation can be 
unimodal or multimodal. Four types of prehabilitation 
interventions have been described: exercise, nutritional 
support, patient education and/or cognitive/psycho-
logical therapy.21 22 Comparator: usual care as defined in 
the clinical pathway. Outcomes: at least one health-related 
outcome, experience or cost.

Systematic reviews (with or without meta-analysis) 
that include randomised controlled trials (RCTs) were 
included. Systematic reviews including findings from 
other study designs were included if RCT findings were 
reported separately. We excluded abstract-only citations 
(ie, conference proceedings), narrative reviews and 
scoping reviews. Where eligible studies reported mixed 
preoperative and postoperative interventions, studies 
were excluded if ≥50% of included studies were post-
operative or if preoperative subgroup data could not be 
extracted. Only systematic reviews available in English 
were included.

Literature search
Five databases, including PubMed, Embase, Cumulative 
Index to Nursing and Allied Health Literature, Cochrane 
Library and the JBI Evidence Synthesis database (Joanna 
Briggs Institute, University of Adelaide, Australia; hosted 
on Ovid), were comprehensively and systematically 
searched from inception to January 2025, and the search 
formula used was a combination of MeSH terms and free 
words. We updated the search in May 2026, and no new 
articles were included. Online supplemental material 
appendix S1 provides the complete search strategy for 
each of the above databases.

Data extraction
After excluding duplicate studies, two researchers inde-
pendently screened titles and abstracts of all potentially 
eligible studies, followed by full-text review of those 
meeting preliminary inclusion criteria. Two authors 
independently extracted data using a standardised form 
developed before database searching, which included 
participants’ characteristics, types of interventions, 
outcomes, synthesising methods and pooled anticipated 
absolute/relative effects for outcomes meta-analysed. 
Disagreements were resolved by consensus.

Quality assessment of included reviews
Two authors independently evaluated the methodolog-
ical quality of the included systematic reviews using 
the A MeaSurement Tool to Assess Systematic Reviews 
(AMSTAR 2),23 which is a valid and reliable tool for evalu-
ating the quality of systematic reviews. The confidence in 
the evidence incorporated into the systematic evaluation 
of outcomes was independently evaluated by two evalua-
tors using the Grading of Recommendations Assessment, 
Development and Evaluation (GRADE) evidence grading 
system.24

Data synthesis
Our synthesis methodology comprised a series of well-
defined steps. First, overlap among the original studies 
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included across different systematic reviews represents one 
of the main methodological challenges when conducting 
an overview of systematic reviews.25 Multiple inclusions 
of endpoints with overlapping associations or duplicate 
populations may lead to bias in the final results of the 
systematic evaluation reappraisal. For finding overlap-
ping associations, we quantitatively evaluated the degree 
of overlap using the corrected covered area (CCA). CCA 
between 0% and 5% is considered a slight overlap, 6% to 
10% is moderate overlap, 11% to 15% is high overlap and 
15% or more is very high overlap.26 When two or more 
systematic reviews addressed the same research question 
and shared overlapping primary studies, a single review 
was retained for each outcome, selected hierarchically 
by (i) highest AMSTAR 2 rating, (ii) largest number of 
primary RCTs and (iii) most recent publication date. 
Next, we created tables to provide detailed overviews 
of available systematic reviews and their findings. We 
reported outcomes that were examined in more than one 
systematic review. The number of participants, types of 
interventions, anticipated absolute effects and relative 
effects were reported in tables. For overview-level visual 
summaries, pooled effect estimates were displayed in the 
original effect metric as reported by each source system-
atic review—namely, risk ratios (RRs) or ORs for binary 
outcomes and mean differences (MDs) or standardised 
mean differences (SMDs) for continuous outcomes. No 
cross-metric statistical pooling was performed. MD and 
SMD were presented in separate panels because they 
differ in scale interpretation. RR and OR were co-dis-
played on a single panel because both are relative ratio 

measures of binary outcomes, share a common null of 1 
and use a directionally consistent axis. Finally, we evalu-
ated the certainty of evidence for prehabilitation using 
the GRADE framework.

Patient and public involvement
As the study is an overview of systematic reviews, there are 
no participants. There was no patient or public involve-
ment in the design or conduct of this review

RESULTS
Search results
Our initial literature search was conducted in January 
2025 and updated in May 2026, yielding no additional 
eligible articles. After removing duplicates, 758 of 1009 
identified records underwent screening, resulting in the 
inclusion of 20 systematic reviews (see online supple-
mental material appendix S2 for reasons for exclusion). 
The PRISMA flow diagram is shown in figure 1.

Characteristics of the included systematic reviews
The basic characteristics of the included systematic 
reviews are reported in online supplemental material 
appendix S3. 20 systematic reviews27–46 were included, 
published between 2018 and 2024, and the resource 
search among the included reviews was from inception 
up to August 2023. There were a total of 137 unique 
RCTs, and the number of RCTs included in each system-
atic review ranged from 2 to 25. 15 of these systematic 
reviews included the findings of a meta-analysis.

Figure 1  Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) flowchart illustrating the selection 
of systematic reviews. CINAHL, Cumulative Index to Nursing and Allied Health Literature; JBI, Joanna Briggs Institute; RCT, 
randomised controlled trial.
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Overlap of the included systematic reviews
The CCA calculation was 4.15% (see online supplemental 
appendix S4). This indicates a slight overlap of original 
studies (RCTs) included within this overview.

Participants characteristics
There were a total of 18 941 participants, and the number 
of participants included in each systematic review ranged 
from 111 to 2682. Six (30%) systematic reviews included 
patients diagnosed with any type of cancer; six (30%) 
systematic reviews included patients diagnosed with 
gastrointestinal cancers; four (20%) systematic reviews 
included patients diagnosed with lung cancer; three 
(15%) systematic reviews included patients diagnosed 
with major abdominal cancer; and one (5%) systematic 
review included patients diagnosed with head and neck 
cancer. 14 of the 20 systematic reviews (70%) reported 
participant age, with the overall age span across reviews 
ranging from approximately 49 to 84 years. Notably, none 
of the 20 reviews synthesised sex/gender distribution or 
socioeconomic descriptors at the review level; such infor-
mation resided only within the constituent primary trials 
and was therefore beyond the unit-of-analysis scope of an 
overview of systematic reviews. The basic characteristics 
of the participants are detailed in online supplemental 
appendix S3.

Baseline fitness was informatively but inconsistently 
reported across the 20 included systematic reviews. Frailty 
or its surrogates (ie, the Fried Frailty Index, sarcopenia or 
malnutrition) were explicitly addressed in approximately 
one-third of the reviews, while several others enriched 
for high-risk phenotypes such as advanced age, chronic 
obstructive pulmonary disease, or impaired lung func-
tion. Mobility was reported in 19 of the 20 reviews, most 
commonly through the 6-minute walk test (6MWT). The 
few reviews providing baseline 6MWT values reported in 
the 440–460 m range. Cardiopulmonary fitness, primarily 
indexed by peak oxygen uptake (VO₂peak) (commonly 
14–20 mL/kg/min), the anaerobic threshold and spiro-
metric indices, was assessed in most reviews. However, 
pre-specified baseline-fitness-stratified subgroup analyses 
were uncommon, representing a notable reporting gap 
in the prehabilitation evidence base.

Prehabilitation interventions
Only four (20%) systematic reviews elaborated the defi-
nition of prehabilitation intervention in the eligibility 
criteria, of which two (10%) delineated the definition 
of prehabilitation, one (5%) delineated the definition 
of preoperative high-intensity interval training (HIIT) 
and one (5%) delineated the definition of preoperative 
exercise.

For the type of prehabilitation, most (12, 60%) system-
atic reviews were unimodal interventions, which included 
exercise (11, 55%) or nutrition (1, 5%). Seven (35%) 
systematic reviews were mixed interventions that included 
any form of prehabilitation. One (5%) systematic review 
was multimodal interventions.

For systematic reviews that included exercise interven-
tion (ie, unimodal, mixed or multimodal; 19 systematic 
reviews, 95%), all but one systematic review included 
different types of exercise. For the type of exercise, 16 
(80%) included aerobic and resistance training, 12 (60%) 
included inspiratory muscle training, 7 (35%) included 
HIIT, 3 (15%) included pelvic floor muscle training and 
1 (5%) included yoga. The frequency, intensity and dura-
tion of the exercise varied considerably across systematic 
reviews.

Among the systematic reviews focusing on nutrition 
interventions, which encompassed unimodal, mixed or 
multimodal approaches, eight reviews (40%) were iden-
tified. Of these, two reviews (10%) exclusively addressed 
supplementation, while six reviews (30%) incorporated 
a combination of counselling and supplementation. 
Reporting of the nutrition interventions varied widely in 
the systematic reviews.

For systematic reviews that included psychological 
intervention (ie, mixed or multimodal; six systematic 
reviews, 30%), one (5%) included counselling only, one 
(5%) included stress management training (SMT) only, 
three (15%) included a mix of counselling and SMT and 
one (5%) included a motivational interview and interven-
tions aimed at reducing preoperative anxiety. Two (10%) 
systematic reviews included education sessions in preha-
bilitation interventions.

18 (90%) systematic reviews reported the duration of 
prehabilitation. The overall range spanned 3 days to 16 
weeks, with a mean of approximately 4.8 weeks (median 4.5 
weeks). The most frequently reported duration ranges were 
1–8 weeks (four reviews) and 1–4 weeks (three reviews), 
and 14 of 18 reviews (78%) synthesised programmes with 
an upper bound ≤8 weeks; only four reviews extended the 
upper bound to 14–16 weeks. The per-review intervention 
durations are detailed in online supplemental appendix S5. 
13 (65%) systematic reviews reported the location of preha-
bilitation: 1 is home-based, 1 is hospital-based and the other 
11 did not restrict the location (either home, hospital or 
both). Only three (15%) systematic reviews explicitly indi-
cated the supervision procedure in the inclusion criteria. 
Seven (35%) systematic reviews reported the compliance 
rate of prehabilitation, ranging from 16% to 100%. More 
details of the prehabilitation interventions can be seen in 
online supplemental appendix S5.

Outcomes
Outcomes reported in the included systematic reviews are 
listed in online supplemental appendix S6. Outcomes were 
grouped into three broad categories: physical fitness, surgical 
complications and patient outcomes. The most common 
outcome in each outcome category was the 6MWT (11/20, 
55%), postoperative complications (17/20, 85%) and LOS 
in the hospital (16/20, 80%), respectively.

Methodological quality of the included systematic reviews
Three (3/20, 15%) systematic reviews were rated as 
high quality, nine (9/20, 45%) were rated as moderate 
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quality, seven (7/20, 35%) were rated as low quality and 
one (1/20, 5%) was rated as critically low quality. A more 
detailed description is shown in online supplemental 
appendix S7.

Intervention effect and GRADE evidence quality
The GRADE summary of the findings table is shown in 
online supplemental appendix S8. Across approximately 
65 outcome-level assessments derived from the 15 system-
atic reviews with meta-analyses, the certainty of evidence 
was rated as high for only 1 outcome (1.5%), moderate 
for 6 outcomes (9.2%), low for 24 outcomes (36.9%) and 
very low for 34 outcomes (52.3%). The principal reasons 
for downgrading were risk of bias arising from inadequate 
randomisation, allocation concealment and blinding in 
the primary RCTs; inconsistency due to substantial statis-
tical heterogeneity (I²>50% in many pooled estimates); 
imprecision related to small sample sizes and wide CIs 
crossing the null; and, for some outcomes, suspected 
publication bias indicated by funnel-plot asymmetry. 
Indirectness was generally not a concern. In broad terms, 
evidence regarding preoperative physical fitness outcomes 
(ie, 6MWT, VO2peak, Forced Expiratory Volume (FEV1), 
Forced Vital Capacity (FVC)) was of comparatively higher 
certainty, whereas evidence regarding patient-reported 
outcomes (QoL, anxiety, depression) and long-term clin-
ical outcomes (30-day readmission, mortality) was almost 
uniformly of low to very low certainty.

6MWT
The effect of prehabilitation on 6MWT was assessed in 
11 meta-analyses (figure 2). Seven meta-analyses showed 
statistically significant positive effects on the preoperative 
6MWT (I² ranging from 0% to 99%), and three showed 
statistically significant positive effects on the postopera-
tive 6MWT (I² ranging from 0% to 89%).

Preoperative cardiopulmonary function
The preoperative cardiopulmonary functions were 
assessed using VO2peak and anaerobic threshold (figure 
1 of online supplemental appendix S9). The effects of 
VO2peak were examined in six meta-analyses (I² ranging 
from 0% to 78%), and three of them showed statistically 
significant positive effects. For the anaerobic threshold, 
two meta-analyses reported no statistically significant 
effect (31: I²=0%; 45: I²=23%).

Preoperative lung function
The preoperative lung functions were measured by FEV1, 
the FVC and Peak Expiratory Flow (PEF); see figure 2 of 
online supplemental appendix S9. There was a statisti-
cally significant effect of prehabilitation on FEV1 (

33: MD 
5.87, 95% CI 4.46 to 7.28, I²=0%; 34: MD 6.65, 95% CI 5.25 
to 8.05, I²=0%) and on FVC (33: MD 5.42, 95% CI 0.73 to 
10.11, I²=53%; 34: MD 4.71, 95% CI 0.95 to 8.47, I²=0%) 
in two meta-analyses. For PEF, only one primary study 
contributed to the pooled estimate (33: MD 21.52, 95% CI 
−7.11 to 50.16, I² not applicable).

Preoperative handgrip strength
Four systematic reviews described that there was no 
statistically significant improvement between the preha-
bilitation group and the control group. Of them, one 
systematic review with meta-analysis provided very low-
certainty evidence that prehabilitation may have no effect 
on preoperative handgrip strength improvement (31: MD 
2.8, 95% CI −0.1 to 5.7, I²=49%); see figure 3 of online 
supplemental appendix S9.

Physical activity
Two systematic reviews without meta-analyses reported on 
the effect of prehabilitation on physical activity. Meneses-
Echavez et al37 found that it is uncertain whether preha-
bilitation with combined training improved physical 
activity levels. However, Thomas reported a statistically 
significant increase in physical activity after multimodal 
prehabilitation.

Surgical complications
Eleven systematic reviews with meta-analyses reported on 
the effect of prehabilitation on postoperative complica-
tion rates (I² ranging from 0% to 77%), and six of them 
showed a statistically significant reduction in postopera-
tive complication rates (figure  3). Major complications 
(defined as Clavien-Dindo≥3) were reported in four 
meta-analyses, and only one showed a statistically signif-
icant reduction in major complication rates (figure 3b). 
Postoperative pneumonia was reported in two meta-
analyses (I²=0% in both), and neither found a statistically 
significant difference (figure 3c).

LOS in the hospital
The effect of prehabilitation on the LOS was assessed in 12 
meta-analyses (I² ranging from 0% to 85%) (figure 4a,b). 
Six of them showed a statistically significant decrease in 
LOS in the prehabilitation group.

A systematic review with meta-analysis provided very 
low-certainty evidence, indicating no significant differ-
ences in the length of stay in the intensive care unit 
(ICU) in days between the prehabilitation group and the 
control group. (27: MD: −0.24 d, 95% CI: −0.94 to 0.47, 
I2=48%); see figure  4c. Additionally, another systematic 
review without meta-analysis also reported no benefit in 
ICU LOS.

The rates of 30-day readmission
Four systematic reviews reported the rates of 30-day read-
mission, and three of them performed meta-analyses 
(35: RR 1.10, 95% CI 0.52 to 2.32, I² not applicable39;: RR 
1.20, 95% CI 0.54 to 2.65, I²=0%45; OR 1.07, 95% CI 0.61 
to 1.90, I²=0%). None of the systematic reviews found a 
statistically significant difference in the rates of 30-day 
readmission (figure 4 of online supplemental appendix 
S9).

Mortality
Eight systematic reviews reported the rates of mortality, 
and five of them performed meta-analyses (I²= 0% in 
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all four reviews that reported the statistic27 31 34 45; not 
reported in 35. None of the systematic reviews found a 
statistically significant difference in the rates of mortality 
(figure 5 of online supplemental appendix S9).

Postoperative QoL
The effect of prehabilitation on postoperative QoL was 
reported in six systematic reviews, using the European 
Organisation for Research and Treatment of Cancer 

QoL Questionnaire-Core 30 (EORTC QLQ-C30), 36-item 
Short-Form Health Survey (SF-36), or Functional Assess-
ment of Cancer Therapy-Chemotherapy. Four systematic 
reviews reported no statistically significant difference, and 
two of them provided low or very low-certainty evidence 
that there were no differences between prehabilitation 
and control in postoperative EORTC QLQ-C30 scores (27: 
MD 10.26, 95% CI −13.75 to 34.27, I²=84%37;: MD 1.10, 

Figure 2  Results of meta-analyses that assessed 6MWT. GRADE, the Grading of Recommendations Assessment, 
Development, and Evaluation evidence grading system; MD, mean difference; NA, not applicable; SMD, standard mean 
difference; 6MWT, 6-minute walk test.
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95% CI −1.90 to 4.20, I²=0%) (figure 6 of online supple-
mental appendix S9)

Anxiety and depression
The effect of prehabilitation on anxiety and depression 
was assessed in only one meta-analysis, using the Hospital 
Anxiety and Depression Scale. The meta-analysis provided 
very low-certainty evidence that there were no differences 
between the prehabilitation group and the control group 
on anxiety (34: MD: −0.2 point, 95% CI: −1.3 to 1.0, I²=0%) 
or depression (34: MD: −0.6 point, 95% CI: −1.6 to 0.5, 
I²=0%); see figure 7 of online supplemental appendix S9.

DISCUSSION
Summary of the evidence
This overview appraised and summarised evidence from 
20 systematic reviews (137 unique RCTs and 18 941 partic-
ipants) assessing the effects of prehabilitation interven-
tions on adult cancer patients. Low- to moderate-certainty 
evidence indicated that prehabilitation interventions may 
improve preoperative physical fitness, reduce surgical 

complications and shorten the LOS, whereas current 
evidence does not support a beneficial effect on 30-day 
readmission, mortality, QoL or psychological status. 
However, the effects varied among included systematic 
reviews, and the GRADE certainty of the evidence for 
most outcomes was low or very low; accordingly, defini-
tive conclusions regarding the efficacy of prehabilitation 
cannot yet be drawn. The inconsistent results may be 
interpreted by differences in cancer types and stages, as 
well as heterogeneity between interventions and measure-
ment instruments. To improve the certainty of evidence 
for prehabilitation, more methodologically robust and 
well-reported RCTs are needed.

Effects of prehabilitation
Physical fitness is an important preoperative assessment 
factor, as it has been found to be strongly associated with 
surgical complications, LOS and mortality.47 The 6MWT 
is the most common physical fitness outcome because of 
ease of use and cost,48 and 11 systematic reviews included 
in this overview reported it. Seven of the nine (77.78%) 

Figure 3  Results of meta-analyses that assessed surgical complications. GRADE, the Grading of Recommendations 
Assessment, Development, and Evaluation evidence grading system; NA, not applicable.

https://dx.doi.org/10.1136/bmjopen-2025-116006
https://dx.doi.org/10.1136/bmjopen-2025-116006
https://dx.doi.org/10.1136/bmjopen-2025-116006
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systematic reviews reported statistically significant clin-
ical improvement after prehabilitation interventions in 
preoperative 6MWT, and three of the seven (42.86%) 
systematic reviews reported statistically significant clinical 
improvement in postoperative 6MWT. Cardiopulmonary 
function testing, which measures VO2peak, is more expen-
sive and requires interpretation by an experienced oper-
ator, but may be more accurate than 6MWT.49 Among the 
six systematic reviews that evaluated this parameter, three 
(50%) reported a statistically significant improvement. 
FEV1 and FVC are considered the most widely accepted 
measures of lung function.50 Our findings suggested that 
prehabilitation was effective at improving FEV1 and FVC 
in two systematic reviews. Differences in measurement 
instruments among studies are possible explanations for 
the different results in physical fitness.

In addition to physical fitness, surgical complications 
and LOS are also outcome measures of great interest in 
cancer prehabilitation studies. Among the 17 systematic 
reviews that evaluated postoperative complications, 7 
(41.2%) reported a statistically significant improvement. 
And 7 of the 16 (43.75%) studies reported a statistically 
significant reduction after intervention in LOS. The 
discrepancy may be due to the heterogeneity of preha-
bilitation interventions, such as the mode, duration 
and adherence. A recent meta-analysis found that only 

multimodal prehabilitation could reduce postoperative 
complications compared with unimodal prehabilitation.51

Beyond differences in measurement instruments 
and intervention modalities, the magnitudes of the 
pooled effects reported above must be interpreted in 
light of the statistical heterogeneity observed across the 
included meta-analyses. While several pooled estimates 
demonstrated low heterogeneity, other pooled estimates 
exhibited substantial-to-considerable heterogeneity. The 
presence of such heterogeneity indicates that the true 
effect of prehabilitation is unlikely to be a single fixed 
value across populations, but rather varies according to 
cancer type, surgical setting, intervention components 
(unimodal vs multimodal), session frequency, total dura-
tion, supervision intensity and patient adherence. Conse-
quently, the point estimates of these pooled effects should 
be interpreted with caution, and clinicians should not 
directly extrapolate the magnitude of benefit observed 
in one setting to a different patient population without 
considering these contextual factors.

Certainty of the evidence
This overview followed the GRADE system to evaluate 
the level of evidence for the outcome indicators of the 
included studies and found that the evidence was of low 
certainty; no economic evaluation studies were identified. 

Figure 4  Results of meta-analyses that assessed length of stay in hospital. GRADE, the Grading of Recommendations 
Assessment, Development, and Evaluation evidence grading system; ICU, intensive care unit; MD, mean difference; NA, not 
applicable; SMD, standard mean difference.
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The main reasons for the reduced level of evidence were 
limitations, inconsistencies and imprecision. The system-
atic evaluation included original studies that did not 
fully implement allocation concealment and blinding, 
increasing the risk of bias and lowering the level of 
evidence. The inconsistency aspect was mainly due to the 
high heterogeneity of the included studies, which was 
analysed due to the non-uniformity of the frequency and 
periodicity of the prehabilitation interventions and the 
variety of tools for the evaluation of the outcome indi-
cators, resulting in a lower level of evidence. The liter-
ature on some of the outcome indicator studies is too 
small, with small sample sizes and wide CIs, resulting in 
less precise results and lower quality of evidence. From 
a policy perspective, the lack of economic data means 
that cost-effectiveness cannot be incorporated into deci-
sions regarding health insurance coverage or reimburse-
ment. This is particularly problematic in settings with 
limited resources, where the opportunity cost of imple-
menting interventions may be high. Future research 
should employ more rigorous designs to replicate 
existing studies and incorporate economic endpoints. 
Where feasible, it should also conduct in-trial or model-
based cost-effectiveness analyses. Research funders and 
journal editors could accelerate progress by making 
GRADE grading and economic reporting a condition for 
publication.

Strengths and limitations
This overview has several strengths. First, we have a pre-
specified protocol, and we included only systematic reviews 
of RCTs to reduce the risk of bias. This overview followed 
both the PRISMA 2020 guidelines and the PRIOR state-
ment. A comprehensive literature search was conducted 
across multiple databases. Second, two reviewers inde-
pendently performed all stages of the overview, which is 
the best practice method for an overview. We also used 
the standard assessment tool AMSTAR 2 to evaluate the 
methodological quality of the included systematic reviews 
and applied the GRADE score to determine the certainty 
of evidence, with discrepancies resolved by consensus or a 
third reviewer. Finally, including endpoints with overlap-
ping associations or duplicate populations multiple times 
may introduce bias into the final results of the systematic 
evaluation reappraisal. To identify these, we quantitatively 
assessed the extent of overlap using the CCA calculation, 
which gave a result of 4.15%. This is considered to be 
slight overlap in the included RCTs, which increased our 
confidence in the findings.

This study has the following five limitations. First, despite 
searching multiple databases, we did not include grey liter-
ature or non-English-language databases. With respect 
to language restriction, available meta-epidemiological 
evidence suggests that, for healthcare interventions in 
high-resource settings such as surgical oncology, restric-
tion to English-language reviews typically exerts only a 
modest influence on pooled effect estimates and rarely 
alters the direction of conclusions52 53; nonetheless, 

language-restriction bias remains a recognised limitation. 
Second, as an overview of systematic reviews, we did not 
conduct independent statistical tests for publication bias, 
owing to two methodological challenges specific to over-
views: (i) heterogeneity in effect measures (RR vs OR) 
across included systematic reviews precludes pooling of 
effect estimates; and (ii) overlapping primary studies 
across reviews violate the independence assumption 
required for such tests. We instead mitigated and evalu-
ated publication bias by assessing whether each included 
review appropriately addressed it under AMSTAR 2 item 
15. Third, different systematic reviews may include the 
same primary studies, potentially resulting in the same 
evidence being counted more than once. We quantified 
overlap using the CCA method, but did not perform a 
meta-analysis to aggregate overlapping systematic reviews. 
Fourth, most of the evidence was rated as low or very low 
certainty based on GRADE scores. Finally, no included 
review reported health-economic outcomes, which 
prevented us from drawing conclusions regarding the 
cost-effectiveness of prehabilitation.

Future directions
As mentioned above in this overview, a considerable body 
of evidence exists evaluating the effects of prehabilitation 
interventions on adult cancer patients. However, it seems 
premature to draw robust conclusions due to the low 
quality of evidence for most outcomes. There are several 
suggestions for future studies. First, cancer patients most 
likely to benefit from prehabilitation need to be selected. 
Current evidence has shown that patients with decreased 
physiological function may benefit more from preha-
bilitation.54 Future trials should therefore phenotype 
participants using standardised baseline assessments and 
pre-specify baseline-stratified subgroup analyses to iden-
tify the cancer-patient phenotypes most likely to benefit. 
Second, a consensus must be reached on the definition of 
prehabilitation, and the effects of single-mode or multi-
modal prehabilitation need to be clarified. Third, adher-
ence was rarely reported in included studies; however, 
adequate adherence is also very important for a successful 
prehabilitation programme. Fourth, an adequate dura-
tion of prehabilitation to enhance health status within 
acceptable waiting times for cancer patients needs to 
be explored. Finally, more methodologically robust and 
well-reported RCTs and systematic reviews are needed to 
improve the certainty of evidence for prehabilitation.

CONCLUSION
Low- to moderate-certainty evidence suggests that preha-
bilitation may improve preoperative physical fitness, 
reduce surgical complications and shorten LOS in adult 
cancer patients undergoing surgery, whereas current 
evidence does not support a beneficial effect on 30-day 
readmission, mortality, QoL or psychological status. Given 
the predominantly low-to-moderate certainty of evidence 
and the methodological heterogeneity across included 
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systematic reviews, these findings should be interpreted 
with caution. Methodologically robust and transparently 
reported RCTs and systematic reviews are needed to 
strengthen the certainty of evidence and to inform clin-
ical implementation of prehabilitation.
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