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Abstract
Purpose  To assess the effectiveness and adverse events of postoperative physical exercise on health-related quality 
of life (HRQL) in patients who have undergone surgery for oesophageal or gastric cancer.

Methods  We conducted a systematic review and meta-analysis and reported it according to the preferred reporting 
items for systematic reviews and meta-analyses. (PRISMA) guidelines. Randomised controlled trials (RCT) that 
investigated HRQL factors following physical exercise interventions in patients undergoing oesophageal or gastric 
cancer surgery were included. Studies including participants who had undergone oesophagectomy or gastrectomy 
for cancer, of either sex and were 18 years or older were included. Participants with other cancers were excluded. 
Medline, Embase, CINAHL, Cochrane Library, PEDro, and trial registries were searched for studies from inception 
until February 2025. Results were synthesised using meta-analyses. Two independent reviewers assessed the risk of 
bias using the Cochrane risk of bias tool 2.0, and the grading of recommendations assessment, development and 
evaluation (GRADE) was used to evaluate the overall certainty of the evidence. PROSPERO ID CRD42022358493.

Results  Three studies enrolling 284 patients undergoing oesophagectomy were included, of which two were 
assessed at high risk of bias and one at some concerns. The global quality of life score from the European Organisation 
for Research and Rreatment of Cancer (EORTC) quality of life questionnaire Cancer QLQ-C30 was used to assess HRQL 
in all the included studies. The score ranges from 0 to 100, with higher scores indicating a better HRQL. Physical 
exercise therapy had no discernible impact on HRQL compared to the control group (mean difference 0.77 [95% CI 
-4.36, 5.90]. However, the quality of evidence was very low, which should be considered when interpreting the results 
as they can differ substantially from the true effects.

Conclusion  We found a significant lack of information about the effects of post-surgery physical exercise compared 
to standard care in patients who have undergone oesophagectomy or gastrectomy for cancer. Based on the current 
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Introduction
Annually, approximately 1.6 million individuals are diag-
nosed with oesophagal or gastric malignancies world-
wide. Oesophageal cancer is on the rise in the Western 
world, whereas gastric cancer is declining [1]. For both 
oesophagal and gastric malignancies, approximately 
30–40% of patients meet the criteria for curative-intent 
therapy, where surgery is the mainstay treatment [2, 3]. 
Postoperatively, oesophagal and gastric cancer patients 
experience a variety of adverse effects, including physi-
cal symptoms like fatigue, nausea, and pain, as well as 
psychological issues like depression, anxiety, and social 
isolation [4–6]. It is worth noting that the severity and 
duration of these effects may vary depending on when 
they occur since immediate postoperative effects may 
differ from those experienced later during the postop-
erative course [4–6]. These adverse effects can negatively 
affect a patient’s health-related quality of life (HRQL) by 
reducing physical and emotional functioning, social and 
role functioning, and overall well-being [4, 5].

Questionnaires evaluating HRQL assess survivors’ 
subjective experiences after therapeutic and lifestyle 
interventions and provide prognostic and predictive 
information [7] and are, therefore, among the most 
important measures of cancer survivorship. Exercise 
interventions have been found to alleviate fatigue [8], 
improve physical functioning [9], and enhance psycho-
social outcomes, such as self-esteem, body image, and 
social support [10] for various types of cancer. A sys-
tematic review and meta-analysis that included study 
populations with breast cancer (65%), a mixed population 
(27%), colorectal cancer (9%), and endometrial cancer 
(3%) found that exercise interventions could positively 
improve HRQL for up to 60 weeks, particularly physical 
functioning and role functioning [11].

The literature on exercise following oesophagal or 
gastric cancer surgery is scarce. A previous systematic 
review published in 2022, which included both exer-
cise and nutritional interventions, found only one eli-
gible cohort study. This study included 40 patients with 
advanced gastric cancer who received first-line chemo-
therapy. The intervention group received standardised 
nutritional counselling at baseline and every 2 to 4 weeks. 
The comparison group received counselling at the oncol-
ogist’s discretion. No significant differences in overall and 
progression-free survival were found [12] (no absolute 
numbers were provided provided). One network meta-
analysis examined the impact of exercise on various can-
cers. The authors concluded that combined (aerobic and 

resistance) exercise should be recommended as the best 
option to enhance HRQL during and after cancer treat-
ment [12]. However, only one pre-rehabilitation study on 
oesophagogastric cancer patients was included, which 
showed some retention of cardiopulmonary fitness (peak 
VO2), muscle, and quality of life in prehabilitation par-
ticipants [13]. Another systematic review [14] inves-
tigated physiotherapy regimes after oesophagectomy 
and gastrectomy for cancer and suggested that exercise 
interventions may be beneficial in both the preoperative 
and peri- or postoperative period, however, this review 
did not follow a pre-registered protocol, a critical flaw 
according to AMSTAR-2 [15]. The review reported esti-
mated numbers for the standard deviation (SD) for one 
of the included studies [16], which may have led to incor-
rect conclusions about consistency and heterogeneity in 
the outcome of interest (The global quality of life score 
from the European Organisation for Research and Treat-
ment of Cancer [EORTC] quality of life questionnaire 
Core-30 [QLQ-C30]). The original publication of the 
study [16] does not report SD values, so we assume that 
the review authors calculated the SD from other values 
reported. Further, the review included studies in which 
exercise was not studied in isolation and included addi-
tional interventions. Lastly, the review did not include 
a standardised quality/risk of bias assessment (for the 
assessment of non-randomised trials, no application of 
the Grading of Recommendations Assessment, Devel-
opment and Evaluation (GRADE) for the certainty of 
the evidence), a critical flaw according to AMSTAR-2. 
With more than one critical flaw, the review “should not 
be relied on to provide an accurate and comprehensive 
summary of the available studies” [15]. Due to the uncer-
tainty and methodological limitations in the literature, 
we wanted to perform a new systematic review consider-
ing only randomised controlled trials (RCT) and physical 
exercise interventions without distorting co-interven-
tions (in exception of the standard of care and breathing 
exercises). Clinical decisions can then be made regarding 
potential exercise intervention targets in patients after 
oesophageal or gastric cancer surgery. We specifically 
aimed to determine whether postoperative physical exer-
cise implementation compared to a non-exercise inter-
vention affects HRQL in patients who have undergone 
surgery for oesophageal or gastric cancer.

very low certainty evidence, the effectiveness on HRQL and the safety of postoperative physical exercise in patients 
treated with oesophagectomy for cancer is uncertain. We found no studies investigating gastric cancer and exercise.

Keywords  Eesophageal, Gastric, Cancer, Symptoms, Stomach neoplasm, Exercise
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Methods
This systematic review was conducted in accordance with 
the Methodological expectations of Cochrane interven-
tion reviews (MECIR) guidelines [17], and the PRISMA 
guidelines [18] were used for reporting (checklist pre-
sented in Supplementary Table 1). The protocol was reg-
istered in the PROSPERO database (CRD42022358493) 
prior to the study. Before the literature search, we con-
sulted information specialists at the Karolinska Institute 
Library and decided not only to include full-text articles 
but also any relevant unpublished data, as this could 
decrease the risk of publication bias [17]. Therefore, the 
search strategy was broadened, which differed from that 
mentioned in the PROSPERO protocol. We also investi-
gated the funding of the individual studies included in the 
review as an addition to our protocol, as this could affect 
the outcomes [19]. Adverse events and exercise adher-
ence were added as outcomes to capture the effects of the 
exercise component more fully. Finally, the Risk Of Bias 
due to Missing Evidence (ROB-ME) tool [20], released 
in October 2023, was incorporated for the assessment of 
bias due to missing evidence, following the publication of 
our protocol.

Search strategy
The full search strategies for all databases are available 
in Supplementary Table 2. A literature search was per-
formed using the following databases: Medline, Embase, 
CINAHL, and the Cochrane Library. PEDro was used 
as a complementary database. The PEDro database was 
searched after completion of the entire search procedure. 
This was attributable to PEDro’s use of a basic search 
interface that does not support advanced systematic 
search techniques, such as Boolean operators, wildcards, 
or complex nesting. Furthermore, after entering a term, 
titles and abstracts must be manually screened to iden-
tify relevant studies; that is, one cannot export the entire 
search.

The following trial registries were searched: WHO 
ICTRP and ClinicalTrials.gov. Eligible registration 
records were linked to the corresponding publications 
using their registration numbers, where applicable. In 
instances of uncertainty regarding the publication status 
of the trial record, the authors listed in the record were 
contacted for clarification.

The initial search was conducted on 2023-10-11. The 
search strategy was developed in Medline (Ovid), in col-
laboration with librarians at the Karolinska Institute Uni-
versity Library. Medical Subject Headings (MeSH) terms 
and free text terms were identified for each search con-
cept. The search was then translated, in part, into other 
databases using Polyglot Search Translator [21]. Data-
bases were searched from inception. Language restric-
tion was made to English. Restricting systematic reviews 

to English-language publications appears to have little 
impact on the effect estimates and conclusions of system-
atic reviews [22].

The strategies were peer-reviewed by another librar-
ian before execution. Deduplication was performed 
as described by Bramer et al. [23]. One final step was 
added to compare the Digital Object Identifiers (DOI). 
A snowball search was conducted to examine the refer-
ences and citations of all studies included in our review 
using Citationchaser [24]. The retrieved articles were 
compared against the original search, and duplicates 
were eliminated using Rayyan software [25]. The full-text 
articles remaining after the removal of duplicates were 
independently reviewed by two reviewers (KF and KM). 
Any disagreements were resolved through discussion or 
consultation with the third author (PL). Subsequent to 
completing the literature search, we contacted via mail 
10 individuals within our research network deemed 
to possess relevant expertise. These individuals were 
comprised of clinicians, researchers, or a combination 
thereof. The correspondence provided a concise over-
view of the review and solicited recommendations for 
published studies pertinent to our review, as well as any 
unpublished data. An updated search was conducted on 
10 February 2025; however, it did not include searches in 
the trial registries. We employed the same search strategy 
but applied a date limitation from 2023 onwards, result-
ing in some overlapping hits matching those from the ini-
tial search.

Eligibility criteria
Types of studies
Only RCT were included in this review to minimise the 
risk of bias and ensure the robustness of the findings. Eli-
gible studies had to have parallel, single-stage, or cross-
over designs.

Participants
Participants who had undergone oesophagectomy or gas-
trectomy for cancer, of either sex, and 18 years or older 
were included. Studies involving participants enrolled 
with other types of cancer than oesophageal or gastric 
cancer were excluded.

Types of interventions
The physical exercise intervention had to be applied for 
eight weeks or longer.

The intervention could be implemented either as a 
standalone intervention or as an addition to the stan-
dard of care. The intervention may have been performed 
as a group exercise or as an individual regime. Physi-
cal exercise was defined as “a subset of physical activ-
ity that is planned, structured, and repetitive and has as 
a final or an intermediate objective in the improvement 
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or maintenance of physical fitness” [26]. Consequently, 
mobility training, strength training, and aerobic/endur-
ance training programs or their combinations were also 
considered physical exercise. Breathing exercises were 
accepted as a form of complementary training, as they 
are frequently recommended in clinical practice.

The interventions could vary in terms of the intensity of 
the training (low, moderate, high), the length of sessions 
(minutes), the frequency (sessions/week), and the dura-
tion (weeks; a minimum of eight weeks was required). No 
limitations were imposed on various program attributes, 
including the setting (hospital, center, or home) or degree 
of supervision (none, minimal, or observed). Studies 
that included interventions other than exercise, except 
for standard care (e.g., massage and cognitive behavioral 
therapy), were excluded.

The comparator could not include any physical activity/
exercise component, except for complementary breath-
ing exercises, as mentioned earlier for the intervention 
group.

Outcome measures
The main outcome of interest was HRQL, which had to 
be evaluated using validated questionnaires completed 
by the patients before and after the intervention. Adverse 
events and adherence to the exercise programs were also 
examined. Both adverse events and exercise adherence 
outcomes were analysed and synthesised narratively.

Study selection
Using Rayyan [25], two independent reviewers (KF and 
KM) screened all the identified titles and abstracts for 
inclusion. Full texts of studies retained after title/abstract 
screening were assessed independently by two authors 
(KF and KM); disagreements were resolved by discussion 
or in consultation with a third author (PL). The reasons 
for the exclusion of studies after full-text review were 
documented in the supplementary material, page 15.

Data extraction, synthesis, and statistical analysis
In the table format, two authors (KF and KM) indepen-
dently extracted the following information from each eli-
gible trial: first author, year of publication, description of 
each treatment arm, number of participants in each arm, 
and total number of participants. Further, the following 
clinical details were extracted: mean age of participants 
(total and per group); type of cancer (oesophageal/gas-
tric); sex (female/male); type of treatment (e.g., minimally 
invasive or open surgery); description of the exercise 
intervention(s) (including the volume and intensity of 
the entire intervention period, session, adverse events, 
adherence, and setting [e.g., supervised/unsupervised]); 
description of the comparative arm; outcome results (at 
all time points); and the questionnaire used. Continuous 

outcomes were extracted using raw means and stan-
dard deviations when available. Any discrepancies in the 
extracted data were discussed, and a third author (PL) 
was involved if a consensus could not be reached. If data 
relevant to extraction were missing, the authors of the 
original study were contacted twice over four weeks.

A meta-analysis of trials with similar characteristics 
would have been optimal, including exercise interven-
tions and comparators, outcome measures, and the study 
population of interest [17]. However, since clinical and 
methodological heterogeneity could affect the model 
findings, especially considering the different exercise 
types, a random-effects model was planned to be used 
[27]. Prediction intervals were provided if the random 
effects model was used [28]. Using prediction intervals, 
the actual treatment effects expected in a future setting 
by interpreting clinical heterogeneity were estimated 
[29]. Where data could not be pooled, a narrative synthe-
sis was used, still using the GRADE approach for the final 
summary of results [30].

Effect size estimates were calculated when multiple 
studies examined the same interventions and outcomes. 
If the results were continuous and the measurement 
scales were the same, they were expressed as mean dif-
ferences with 95% confidence intervals (CI). When the 
outcome measures differed, they were expressed as stan-
dardized mean differences (SMD) with 95% CI. Three 
different types of standard mean difference effect sizes 
were used: small (0,2), medium (0,5), and large (0,8) [31]. 
Hedge’s adjusted g [32], which accounts for bias in small 
samples, was used to adjust the standard mean differ-
ence for small samples. Significant results were defined as 
those with p-values < 0.05.

In cases of non-reported SD, we estimated SD from 
95% CI, SE, and p-values. For missing data and SMD 
cases, we used a t-test, ANOVA, χ² statistics, or p-val-
ues to estimate them [33]. A 0–40%, 30–60%, 50–90%, 
and 75–100% I2 value were considered as: might not be 
important, may represent moderate heterogeneity, may 
represent substantial heterogeneity, considerable hetero-
geneity, respectively, as recommended in the Cochrane 
Handbook for Systematic Reviews of Interventions [17]. 
Heterogeneity was interpreted as the proportion of vari-
ability in effect estimates attributable to between-study 
dissimilarities rather than within-study sampling uncer-
tainties [34]. If there was reason to believe that there was 
heterogeneity in the data, possible causes were investi-
gated, including a visual examination of the point esti-
mates and possible underlying factors that may have 
contributed to the observed heterogeneity [34]. Subgroup 
analysis was planned for studies on patients treated with 
chemotherapy and/or radiotherapy before or after sur-
gical treatment, the type of cancer (i.e., oesophageal or 
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gastric), and the type of training (e.g., strength or aero-
bic). Review Manager 5.4 was used for statistical analyses.

Study risk of bias assessment and quality assessment
Two independent reviewers (KF and KM) assessed the 
risk of bias in the studies using the Cochrane risk of bias 
tool (version 2, ROB2) [35]. Discrepancies were resolved 
by discussing the entire text until a consensus was 
reached. The following types of bias were assessed:

 	• Bias arising from the randomisation process.
 	• Bias due to deviations from intended interventions 

(we assessed the effect of assignment to the 
intervention at baseline, i.e. the ‘intention-to-treat 
effect’).

 	• Bias due to missing outcome data.
 	• Bias in the measurement of the outcome.
 	• Bias in the selection of the reported results.

The algorithms proposed by ROB2 were subsequently 
used to categorise each domain into one of the following 
levels of bias: low risk of bias, some concerns, or high risk 
of bias.

RevMan 5.4.1 was used to create funnel plots to evalu-
ate the risk of publication bias if more than ten stud-
ies per meta-analysis were included, according to the 
Cochrane Handbook [17]. However, additional studies 
are probably needed to reach appropriate power [36]. If 
there were fewer than ten studies, the ROB-ME tool was 
used [20]. Further, the ROB-Me tool was used to assess 
the risk of bias that occurs when entire studies or specific 
results within studies are absent from a meta-analysis 
due to the P value, magnitude, or direction of the study 
results (i.e risk of bias due to missing evidence). The 
assessment was conducted in three stages. 1. Select and 
define meta-analyses to be assessed. 2. Identify which 
studies meeting the inclusion criteria for these meta-
analyses had missing results. 3. Consider the potential 
for missing studies in the review. These stages inform 
the evaluation of the risk of bias related to the miss-
ing evidence in a particular meta-analysis. The response 
options for the signal questions were categorised as ‘yes,’ 
‘probably yes,’ ‘probably no,’ ‘no,’ ‘no information,’ or ‘not 
applicable.’ The results were subsequently interpreted 
as indicating ‘low risk of bias,’ ‘some concerns,’ or ‘high 
risk of bias.’ Two independent reviewers (KF and KM) 
assessed the risk of non-reporting bias, and discussions 
resolved any discrepancies.

The Grading of Recommendations, Assessment, Devel-
opment, and Evaluations (GRADE) approach was used 
to evaluate the overall certainty of evidence [30]. Two 
authors (KF and KM) independently used the GRADE 
framework to assess the certainty of evidence. The cred-
ibility of Effect Modification Analyses (ICEMAN) in the 

subgroup analyses was planned to be used [34]. Updated 
versions have been applied to address inconsistency 
and imprecision [34, 37]. Funding for individual studies 
included in the review was also investigated.

Results
The initial search identified 5059 records, of which 3652 
titles and abstracts were screened following deduplica-
tion. Following the exclusion of 3,589 studies, including 
6 studies we sought to retrieve but did not, 63 full texts 
were assessed. In total, three studies for quantitative 
analysis were included [16, 38, 39]. Reasons for exclusion 
can be found in the Supplementary Material, page 15. 
The snowball search of the three included articles yielded 
117 references, resulting in 111 unique records after the 
removal of duplicates. Upon comparison with the initial 
search of 3,652 records, only one record remained for 
assessment; however, this was subsequently excluded. 
For the rationale behind this exclusion, refer to supple-
mentary material, page 15.

No relevant studies or data in gray literature, confer-
ence abstracts, in contact with experts or reference lists of 
the included studies were found. However, unpublished 
data from an RCT [39] published by our research group 
were included. After this procedure was finalised, the 
PEDRO database was searched, but no studies of inter-
est were identified. All search strategies can be found in 
Supplementary Table 2. Figure 1 shows a PRISMA Flow 
diagram of the search strategy. The updated search iden-
tified 715 records, of which 472 titles and abstracts were 
screened following deduplication. Following the exclu-
sion of 467 studies, five full texts were assessed. All stud-
ies were excluded. Reasons for exclusions can be found in 
the Supplementary material, page 15.

Characteristics of included studies
Table 1 presents a descriptive summary of the character-
istics of the included studies (284 participants).

Participants
The analyses involved three trials with 284 participants 
with an average age of 65 years. 84% of the participants 
were male. All participants had undergone oesophagec-
tomy, with the majority (81%) having oesophagal adeno-
carcinoma. However, Fagevik Olsén et al. [38] did not 
specify the type of cancer.

Interventions
The analysis encompassed three studies comprising 
three treatment and three control groups. Of these, 
one included a strength-based intervention [39], and 
the other two [16, 38] included mixed types of physical 
exercise (e.g., mobility, strength, and aerobic). Physical 
exercise interventions were individually supervised in 
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one study [16], and the other two included home-based 
training [38, 39]. The volume (sets/reps) and intensity 
were not described in detail in two studies [39, 38], but 
the frequency was described in all studies [16, 39, 38]. 
The comparison intervention in all studies comprised 
the standard of care, except for advice to stay active [16, 
39]. As per the eligibility criteria, no study included addi-
tional treatment with exercise interventions.

Outcomes
The global quality of life (GQOL) score within the QLQ-
C30 was used to assess HRQL in all included studies. 
After emailing the last author, we obtained raw data on 
follow-up scores with SD, as this was not reported in the 
original publication [16]. The GQOL scores from the 
study by Anandavadivelan et al. [39] were obtained from 
an experienced biostatistician (AJ) within our research 
group, as the GQOL scores constitute a pre-specified 
secondary analysis from the published RCT but remain 
unpublished at present. Adverse effects or side effects 
were measured in two studies [16, 38]; however, no pre-
registered definitions were made in any of the studies.

Exercise adherence was measured using an exercise 
diary [38], by a physiotherapist supervising the exercise 
session [16], and by telephone [39].

Risk of bias in included studies and due to missing 
evidence, and GRADE assessment
None of the included studies had a low risk of bias 
(Fig. 2). Two were assessed as high-risk [16, 38], and one 
had some concerns [39]. The domains with the highest 
risk of bias were the risk of deviation from the intended 
intervention and measurement of the outcome. Con-
versely, the domain of bias arising from the randomi-
sation process showed the least risk, with two studies 
having a low risk and one with some concerns (Fig. 3). All 
included studies reported funding sources with no appar-
ent concerns.

The studies that were included in the analysis did not 
have any missing results (although we requested the SD 
reported in the van Vulpen et al. study, as they were not 
reported in their publication). We extracted only one 
specific outcome measure from a particular question-
naire and there was no evidence of non-reporting bias. 
For the across-study assessment, the circumstances 
did not indicate the potential for missing studies, and 

Fig. 1  Flow diagram of search strategy. From: Page MJ, McKenzie JE, Bossuyt PM, Boutron I, Hoffmann TC, Mulrow CD, et al. The PRISMA 2020 statement: 
an updated guideline for reporting systematic reviews. BMJ 2021;372:n71. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​1​3​6​​/​b​​m​j​.​n​7​1. For more information, visit: ​h​t​t​p​:​​​/​​/​w​w​​w​.​p​​r​i​s​​
m​​a​-​​s​t​a​t​​e​m​​e​​n​t​.​o​r​g​/
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the pattern of results suggests that there are unlikely to 
be missing results that are systematically different from 
those observed. One study [40] was excluded because 
it was not reported in English. This study found a sig-
nificant difference in HRQL between the exercise and 
control groups for patients who had undergone surgery 
for gastric cancer but were still under oral chemother-
apy. The study included 23 patients, and the difference 
between the groups was 0.79 points on a 14-70-point 
scale (unvalidated scale, used in an unpublished master’s 
thesis). When including the study in the meta-analysis, 
the standardised mean difference (the study used a dif-
ferent type of HRQL questionnaire) was still not signifi-
cant using a random-effects model (figure shown in the 
supplementary file). The certainty of the evidence for 
HRQL is presented in Table 2. The certainty of evidence 
was downgraded due to the risk of bias and indirectness, 
resulting in a very low certainty of evidence.

Effects of physical exercise
Table  2 summarises the findings of the comparison 
between physical exercise and standard treatments. The 
complete meta-analyses data are shown in Fig. 4. Regard-
ing HRQL, no evidence of a difference between physical 

exercise and standard treatment was observed. It is 
uncertain whether physical exercise leads to any differ-
ence in GQOL because the certainty of the evidence was 
very low.

A total of 284 participants were included in the analysis 
to compare the effects of physical exercise and standard 
treatment on HRQL for patients following oesophagec-
tomy. The results revealed that physical exercise treat-
ment had a pooled mean difference of 0.77 [95% CI -4.36, 
5.90] compared with no treatment (Fig.  4), with a pre-
diction interval of [− 8.36, 9.90]. The results showed that 
physical exercise did not lead to any significant improve-
ment in GQOL outcomes. The evidence supporting 
the comparison of physical exercise treatment with the 
standard of care was considered very low due to the sub-
stantial risk of bias (downgraded by two levels) and indi-
rectness (downgraded by one level). Study authors might 
consider using a fixed effects model, which is deemed 
more appropriate given the low values of I2 and the inclu-
sion of few studies [41]. This approach would provide a 
better estimate of the common intervention effect across 
studies [42]. However, we have three studies presenting 
different exercise interventions at different time points 
post-surgery and therefore deemed a random-effects 

Fig. 3  Summary of risk of bias judgments of the included studies for HRQL. Figures 2 and 3 were created using the Robvis web app. 1. McGuinness LA, 
Higgins JPT. Risk-of-bias VISualization (robvis): An R package and Shiny web app for visualising risk-of-bias assessments. Research Synthesis Methods. 2020

 

Fig. 2  Risk of bias assessment of the individual included studies
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model more appropriate [41]. Although subgroup anal-
yses were planned, this was not possible because of the 
small number of studies included. However, we found 
relatively low heterogeneity, and for all possible combina-
tions of only two studies in a meta-analysis, no significant 
results were obtained (data not shown).

Table 1 shows the results of adverse events and exercise 
adherence. No adverse events were reported. The study 
by van Vulpen [16] showed excellent adherence, while the 
other two studies [38, 39] did not have adherence data.

Discussion
This systematic review and meta-analysis summarize 
recent literature on postoperative physical exercise and 
its effect on HRQL in patients who have undergone 
oesophagectomy or gastrectomy for cancer. This review 
included three studies and found that exercise therapy 
had no discernible impact on HRQL compared to stan-
dard treatment for patients following oesophagectomy. 
However, the quality of evidence supporting this find-
ing was very low, necessitating extreme prudence when 
interpreting the results, as they likely differ substantially 
from the true effects. A paucity of comprehensive data 

was uncovered, which hinders the ability to perform a 
rigorous analysis of structured physical exercise interven-
tions for oesophageal or gastric cancer patients under-
going surgery. Furthermore, no studies investigating 
patients with gastric cancer were found.

This study had some limitations. Regarding the limi-
tations of the review process, we made some changes 
during the post-registration phase; the protocol was 
changed, including the decision to include full-text arti-
cles and relevant unpublished data. These changes were 
made prior to the literature search and data collection. 
Furthermore, we limited publications to English, which 
resulted in the exclusion of one study that investigated 
postoperative exercise in patients with gastric cancer 
who were undergoing oral chemotherapy [40]. This rep-
resents a significant limitation, as we only included three 
studies, all of which investigated patients with oesopha-
gal cancer.

When it comes to limitations regarding the evidence 
base, the primary limitations were related to the small 
number of included studies, their high risk of bias, and 
their absence of statistical power, which led to the con-
clusion that the estimate of effect was very uncertain. It is 

Table 2  Summary of evidence table
People: Patients who have undergone surgery for esophageal cancer (no studies on gastric cancer patients were included)
Settings: Sweden and the Netherlands
Intervention: Exercise
Comparison: Control
Outcomes Pooled mean difference Number of studies Certainty

of the evidence
(GRADE)

Comments

HRQL 0.77 [-4.36, 5.90] 3 ⊕⊖⊖⊖
Very low1

It is uncer-
tain whether 
exercise 
leads to 
higher HRQL 
because the 
certainty of 
the evidence 
is very low

Very low = This research does not provide a reliable indication of the likely effect. The likelihood that the effect will be substantially different‡ is very high
‡ Substantially different = a large enough difference that it might affect a decision
1We downgraded the certainty of evidence by two due to risk of bias (two out of three studies rated as high risk of bias) and due to indirectness (limited number of 
studies for each exercise type)

Fig. 4  Random effect model. Effect of exercise on health-related quality of life. CI, confidence interval; df, degrees of freedom; IV, inverse variance; SD, 
standard deviation
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important to emphasize the complete absence of publica-
tions examining exercise following gastric cancer; conse-
quently, the findings should not be extrapolated to that 
specific population. As reflected in the risk of bias assess-
ment, it is important to note that blinding exercise inter-
ventions are difficult, both when it comes to participants, 
providers, and assessors. This means that patients may 
be susceptible to performance and ascertainment biases, 
thereby overestimating the results [43]. For this review, 
outcomes were reported by the participants, and the out-
come assessor was considered the study participant. For 
participant-reported outcomes, the assessment of out-
comes may be influenced by knowledge of the interven-
tion received, potentially introducing bias in reporting 
[35]. However, the conclusions do not change because 
the certainty of the evidence is more important than 
the effect estimates. To further elaborate on the effects 
of physical exercise, the reporting of physical exercise 
adherence was deficient. This must be considered a sig-
nificant flaw, as the reported information did not reveal 
anything about intensity or volume [44], except for one 
study [16]. Other measurements also encouraged to be 
reported in trials including physical exercise are moti-
vation to perform the physical exercises or knowledge 
about why they perform the physical exercises, which 
guidelines and supporting documents recommend [45, 
46].

Adverse effects or side effects were measured in two 
studies [16, 38]. However, no measurement of adverse 
effects was mentioned other than exercise/interven-
tion-related and was not described in the Methods sec-
tion, but only as a single sentence in the Results section. 
One of the study protocols mentioned the measurement 
of adverse effects, with only the presence or absence of 
adverse events and no definition of either [47]. Given the 
absence of data, it is impossible to make any assertions 
regarding the presence or severity of any adverse effects, 
including even mild effects such as muscle soreness, 
which may have gone unreported within the missing clas-
sifications. Based on the results of a systematic review 
and meta-analysis by Thomsen et al. [48], it appears that 
there may be a heightened likelihood of harm associated 
with exercise in cancer patients undergoing systemic 
treatment. However, the authors maintain that the evi-
dence is inconclusive and that there is insufficient data 
available to comprehensively evaluate the risks and ben-
efits of structured exercise in this population.

It is not feasible to apply a single, universally applicable, 
and minimally clinically important difference across all 
QLQ-C30 scales and various disease conditions. Con-
sequently, caution should be exercised when employing 
generalised guidelines in such contexts [49]. However, 
interpreting the results in our review with a change of 
less than one point on a 100-point scale, disregarding 

the weak evidence, it is evident that this cannot be con-
sidered a meaningful change. According to a systematic 
review and network meta-analysis by Martínez-Vizcaíno 
et al. [12], all types of exercise can positively affect HRQL 
in various types of cancer, both during and after treat-
ment. However, the data indicated that only combined 
exercise significantly affected the patients during treat-
ment. Although the evidence behind the recommenda-
tion is weak, the authors agree with the international 
consensus and guidelines that exercise should be recom-
mended to improve HRQL in cancer patients [50].

Physical exercise has been proposed as a potential 
method to enhance HRQL, with several systematic 
reviews of various cancer types demonstrating positive 
outcomes [12, 51]. However, limited research has inves-
tigated the mediators of the effects of exercise on HRQL 
in cancer survivors [52–56]. These studies indicate that 
the relationship between improved cardiorespiratory fit-
ness and enhanced HRQL is mediated by fatigue. Addi-
tionally, psychological constructs have been observed to 
play a mechanistic role, with increased self-efficacy and 
positive affect resulting from physical activity interven-
tions significantly associated with improved HRQL [57]. 
On the other hand, contextual factors, including physi-
cal, psychological, and social elements that characterise 
the therapeutic encounter with the patient, but also their 
living environment (e.g. urban or rural), can induce pla-
cebo or nocebo effects. Consequently, these effects may 
obscure the veridical effect of the treatment [58, 59]. 
Therefore, elucidation of the mechanisms that connect 
physical activity to cancer is of utmost importance to 
enhance our understanding of the disease and to devise 
efficacious strategies to combat it. Gaining insight into 
these mechanisms can provide evidence to support the 
implementation of physical activity programs at various 
levels and provide a basis for the development of preven-
tion and treatment methods. Furthermore, this knowl-
edge can serve to confirm research results and contribute 
to the advancement of cancer biology. If such evidence 
shows that increased physical activity or a certain type of 
exercise can prevent certain cancers or improve progno-
sis, it could be a valuable public health intervention with 
low cost and risk [60].

Numerous RCT have focused on investigating the 
effectiveness of physical exercise as an intervention to 
optimise patients’ physical status prior to oesophageal 
and gastric cancer treatment. However, only one sys-
tematic review published in 2021 by Tukanova [14] has 
examined the impact of exercise post-surgery in patients 
with oesophageal or gastric cancer, focusing on HRQL. 
Still, this study suffered from a few shortcomings, such as 
not following a pre-registered protocol, included studies 
in which exercise was not studied as a standalone treat-
ment, and not including a standardised quality/risk of 
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bias assessment. The present systematic review provides 
the most comprehensive evaluation of evidence based on 
the effectiveness of physical exercise treatment, without 
the use of any adjuncts, in patients who have undergone 
surgery for oesophageal or gastric cancer.

Conclusions
This systematic review and meta-analysis highlight a 
significant gap in the literature regarding the effects of 
post-surgery physical exercise in comparison to standard 
care for patients who have undergone oesophagectomy 
or gastrectomy. Based on the current very low certainty 
evidence, the effectiveness on HRQL and the safety of 
postoperative physical exercise in patients treated with 
oesophagectomy for cancer is uncertain. We found no 
studies investigating gastric cancer and exercise. Further 
research is required to determine the potential benefits 
or harms of exercise interventions in patients who have 
undergone surgery for oesophageal or gastric cancer. It 
is imperative to conduct well-designed RCT to evaluate 
the potential benefits and risks of exercise in this patient 
population.
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