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Background Outcome assessment in perioperative exercise trials for lung cancer is heterogeneous, often omitting
those that are important and patient-relevant. This heterogeneity hinders the synthesis of evidence. To address this
issue, a core outcome set, an agreed-upon standardized set of outcomes to be measured and reported, is required
to reduce heterogeneity among outcome measurements. This study protocol describes the methodology, aiming
to develop a core outcome set for perioperative exercise intervention trials for lung cancer in clinical practice.

Methods The project will follow the standard methodology recommended by the Core Outcome Measures in Effec-
tiveness Trials (COMET) initiative, which is divided into four steps. Stage I: Conducting a scoping review of outcomes
reported in clinical trials and protocols to develop a list of potential outcome domains. Stage Il: Conducting semi-
structured interviews to obtain important outcomes for patients. Stage lll: Choosing the most important outcomes

by conducting two rounds of the Delphi exercise. Stage IV: Achieving a consensus in a face-to-face meeting to discuss

Discussion This is the first project identified for the core outcome set of perioperative exercise trials in lung cancer,
which will enhance the quality, comparability, and usability of future trials and positively impact perioperative exercise

Trials registration Core Outcome Measurement in Effectiveness Trials (COMET) Initiative database registration:

Keywords Lung cancer, Perioperative exercise, Core outcome set, Outcome assessment, Protocol

Introduction

Background

Lung cancer (LC) is the second most common tumor
worldwide, accounting for 11.4% of all new cancer cases
and 18% of all cancer mortality across 36 cancers in 185
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countries [1]. Surgical resection, as the effective radical
treatment of early-stage LC [2], has increased the five-
year survival rates of patients to 60% [3]. Although sur-
gery offers a chance of cure, it also immediately impairs
the cardiopulmonary function. Furthermore, the inci-
dence of postoperative complications is increased,
affecting the prognosis and potentially endangering the
patient’s life [3]. Perioperative exercise has been shown to
promote the rehabilitation of patients [4—6].

Exercise training, a subset of planned, structured, and
repetitive physical activity that aims to improve or main-
tain physical fitness [7]. has been identified as an eco-
nomical, safe, and effective treatment for lung cancer
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patients [8]. Currently, the number of clinical trials inves-
tigating the effectiveness of perioperative exercise in lung
cancer patients is growing, which can provide conclusive
evidence regarding the safety and efficacy of this inter-
vention [9]. The selection and use of relevant, compara-
ble, well-defined, and patient-important outcomes are
crucial, impacting the trials’ validity, accuracy, and clini-
cal applicability [10]. Commonly measured outcomes
used to evaluate perioperative exercise include exercise
capacity, lung function, postoperative complications,
anxiety, breathlessness, respiratory muscle strength, and
HRQoL [3, 4, 11]. Researchers often choose clinical trial
outcomes that are easier to measure and require fewer
resources, overlooking those important to patients and
other stakeholders [12], which can lead to potential bias
[9].

Particularly in trials evaluating perioperative exercise
in LC, outcomes are heterogeneous due to the varied
designs and implementation of the trials. While conduct-
ing a literature review, we found that outcome assess-
ment, outcome reporting, and outcome definition exhibit
heterogeneity in exercise intervention trials for lung can-
cer patients. More than 16 results were contained in the
respiratory, thoracic, and mediastinal outcomes domain,
while safety outcomes (adverse events).

and health economics outcomes (hospitalization costs
and length) were assessed in less than a third of the
studies. This hinders the comparison of trials and evi-
dence synthesis (e.g., meta-analysis). The core outcome
set (COS) is increasingly recognized to address the het-
erogeneity of outcomes and to help ensure that the most
important outcomes are consistently assessed [13]. A
COS is an agreed standardized set of outcomes that
should be measured and reported in clinical trials, aim-
ing to facilitate the synthesis of evidence and improve the
consistency of reported outcomes [14].

Efforts are underway to develop a COS for pulmonary
rehabilitation in lung cancer patients, specifically for
post-discharge home-based or non-surgical treatments
[15]. While there will likely be similarities in outcomes
of importance for people with pulmonary rehabilita-
tion and perioperative exercise, differences between the
interventions and times mean different outcomes, Which
includes a set of core outcomes for perioperative exercise
with lung cancer is also need. This study aims to develop
a core outcome set of clinically relevant perioperative
exercise outcomes to promote the homogeneity of clini-
cal trials, increase the availability and comparability of
trials, and generate high-quality evidence.

Aims and objectives
A core outcome set comprises the minimum agreed out-
comes to be measured and reported in trials for a given

Page 2 of 8

health condition. Therefore, establishing what should
be measured most during perioperative exercise in lung
cancer patients is vital. The study aims to develop a core
outcome set in collaboration with patients, health profes-
sionals, and researchers to examine the benefits of perio-
perative exercise for adults with LC. The main objectives
are:

(1) To identify a list of outcomes currently reported in
perioperative exercise trials for LC.

(2) To assess consistency in outcome reporting in pub-
lished trials and protocols.

(3) To explore the essential outcomes for stakehold-
ers, including patients, healthcare professionals,
researchers, and methodologists.

(4) To achieve a consensus among multi-stakeholders
on essential outcomes in this COS.

Steering group

To oversee the development of the COS, we established
an expert steering committee group composed of health-
care professionals, researchers, patients, and method-
ologists to guide the study’s design, recruitment, and
development.

Patient or public contribution

Patient and public representatives will be involved
throughout the study to obtain multi-stakeholder per-
spectives on perioperative exercise outcomes.

Method/design

The Core Outcome Measures in Effectiveness Trials
(COMET) aims to establish a transparent methodology
for COS. For the development and reporting of this COS,
we will follow the rigorous process by COMET initiative,
including the COMET Handbook [14] (Table 1), Core
Outcome Set-STAndards Protocol Items (COS-STAP)
[16], Core Outcome Set-STAndards for Development
(COS-STAD) [17], Core Outcome Set-STAndards for
Reporting (COS-STAR) [18], which have been success-
fully implemented in several high-quality COS projects
[19, 20]. We will use a multi-stage approach combin-
ing qualitative and quantitative methods to develop the
study protocol. Figure 1 provides an overview of the COS
development steps.

Stage I: Conducting a scoping review of outcomes
reported in clinical trials and protocols to develop a
list of potential outcome domains.

Stage II: Conducting semi-structured interviews to
obtain important outcomes for patients.

Stage III: Choosing the most important outcomes by
conducting two-round Delphi surveys.
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Table 1 Developing COS process based on the COMET COS-STAD
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Domain Methodology Application in the proposed study
setting Exercise effectiveness trials
condition Perioperative exercise intervention for lung cancer
Scope Population Adults (18+)
) Any intervention exercise (aerobic, resistance and
Intervention ) )
respiratory exercise)
U Researchers interested in exercise intervention for lung
sers
cancer patients
) Doctors, nurses, and rehabilitation experts with experience
Healthcare professionals ) o ) )
Stakeholders in exercise intervention for lung cancer patients
Patients Patients with lung cancer
Others methodology experts
Initial list Scoping review and interviews with patients
A priori scoring processing and .
- See Methods: Delphi survey
consensus definition
Consensus

A priori inclusion and exclusion

See Methods: Delphi survey

criteria

Avoid ambiguity of language used

in the list of outcomes feasible

Conduct pilot interviews with patients to ensure language is

Stage IV: Achieving a consensus in a face-to-face
meeting to discuss the final core outcome set.

Stage I: a systematic scoping review of outcomes measured
and reported for perioperative exercise with lung cancer
What outcomes are measured and reported in studies of
perioperative exercise with lung cancer?

Search strategy

We will conduct systematic searches in the following
electronic databases: PubMed, Web of Science, EMBASE,
CNKI, WanFang database, VIP, CBM, Chinese Clinical
Trials Registry, and ClinicalTrials.gov. Only quantitative
studies will be included, while qualitative and mixed-
method studies will be excluded.

Types of studies

We will include randomized controlled trials and quasi-
randomized controlled trials on perioperative exercise
interventions for lung cancer.

Types of interventions
We will include any intervention exercise encompassing
aerobic, resistance, and respiratory training.

Types of participants
We will include lung cancer patients who have experi-
enced perioperative exercise.

Exclusion criteria

(1) Duplicated articles;

(2) Lack of full text in Chinese or English or the inabil-
ity to access the entire text; and

(3) Chinese literature published in noncore journals
and English literature published in non-SCI jour-
nals.

Data extraction

Articles will be excluded if their titles are not relevant.
Two reviewers will independently review the search
results. In case of discrepancies, a third reviewer will
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Stage I - scoping review

* Systematic scoping review of outcomes measured and
reported in clinical trials and protocols

Stage II - semi-structured interviews

to lung cancer patients

* Qualitative interviews to obtain outcomes that are important

Stage III - two-round Delphi process

* Prioritization of critical outcomes to be included 1n the core

outcome set

Stage IV - consensus meeting

* Finalisation of the core outcome set

Fig. 1 Flow diagram illustrating the process of developing the COS

be consulted. Two reviewers will independently extract
basic information about the study (first author, publica-
tion date, publication journal, literature title, and study
type), sample information (sample size), intervention
details (intervention duration, intervention type), and
outcome information (outcome name, measurement
time point, and measurement tool).

Stage ll: complementing the outcomes of perioperative
exercise intervention in patients with LC

What outcomes do patients consider potentially impor-
tant when undertaking perioperative exercise for LC?

Participant eligibility and sampling

Considering patients’ perspectives is essential in develop-
ing a COS. During the interviews, we will gather infor-
mation about patients’ exercise experience, expectations,
and relevant outcomes to understand their attitudes bet-
ter. Samples will include adult patients diagnosed with
lung cancer and previously treated by perioperative exer-
cise intervention. Patient interviews will be conducted in
China. We approached patients in the thoracic surgery
ward at Anhui Medical University First Affiliated Hos-
pital. Before conducting the interview, the patients will
be asked to sign a written consent form indicating that
they have been fully informed about the purpose of the

interview and have given their consent to participate.
Based on the literature review and clinical practice, the
following semi-structured interview questions have been
developed for patients [21] (Table 2).

There is no strict standard for the sample size of semi-
structured interviews, and we will recruit 15 patients
until the interview data reaches saturation [22]. To ensure
the diversity of interview data, we will select patients of
different genders, ages, disease stages, education levels,
and occupations for interviews. Patients may withdraw at
any time during the interview if they feel uncomfortable.

Data collected

The interviews will be audio-recorded, encompassing
open-ended questions about the patients’ exercise expe-
riences, desired exercise outcomes, and the impact on the
patients.

Data analysis

Once transcribed and anonymized, the interview data
will be thematically analyzed using NVivo software for
data management. We will categorize the outcomes
according to the COMET framework [23]. The Con-
solidated Criteria for Reporting Qualitative Research
(COREQ) will be used to report the outcome of this qual-
itative study [24].
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Table 2 Pre-selected open-ended questions
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Pre-specified questions that will be used to facilitate the qualitative research (semi-structured interviews)

1. How long have you been diagnosed with LC?

2. Could you tell us about your experience of doing exercise in the perioperative period?

3. Are there any areas you want more information about perioperative exercise?

4. What effects did the exercise have on you? Or what outcomes do you want to improve after exercise?

5. What, in your opinion, is the most important outcome of perioperative exercise?

6. Is there anything else that you feel is important to talk about that we have not discussed?

Review of outcome list

The scoping review and interviews will generate a list
of outcomes for the Delphi exercise. We will determine
the importance of these outcomes for patients based
on their frequency. Utilizing the COMET taxonomy,
we will group the outcomes into distinct domains.
Patient representatives will be responsible for prepar-
ing and verifying a definition for each outcome in sim-
ple language.

The final survey will undergo testing to ensure
clarity and feasibility before data collection. Before
the first Delphi surveys, we will conduct a pilot test
involving three types of stakeholders through email (3
patients, 3 healthcare professionals, and 2 research-
ers). Respondents will be asked to complete the ques-
tionnaire within 2 weeks of receiving the email. After
evaluating and adjusting the questionnaire, we will
proceed with 2 rounds of Delphi surveys. Respondents
will be asked to complete the questionnaire within
2 weeks of receiving the email. After the questionnaire
is evaluated and adjusted, two rounds of Delphi sur-
veys will be conducted.

Stage lll: delphi survey

Delphi survey is a widely agreed upon method to
develop consensus, which utilizes a process of sequen-
tial questionnaire completion and feedback to estab-
lish expert consensus between a panel of experts [25,
26]. A modified Delphi approach proposed by the
COMET initiative involving two Delphi rounds will be
used in this study [27].

Recruitment

Four types of stakeholders will be invited to participate
in the survey to reflect the perspectives of experts in the
field of perioperative exercise in lung cancer:

(1) Patients with perioperative lung cancer who have
received have experienced exercise;

(2) Health professionals caring for LC patients (e.g.,
doctors, nurses, rehabilitation therapists);

(3) Researchers (who care for patients but are also
involved in designing research studies); and

(4) Other stakeholders (methodology experts).

Sampling

There has yet to be a consensus for the optimal sample
size for the Delphi, ranging from 12 to 174 for health
professionals in previous studies [14]. Decisions about
the number of participants to include in the Delphi pro-
cess are pragmatic rather than based on statistical power.
For the Delphi survey, we will attempt to invite every
eligible participant, with 70 stakeholders expected to be
invited to account for a 20% dropout rate. Participants
will receive emails to complete the online Delphi survey
within 2 weeks. To explain, we will provide personalized
questionnaires and minimum waiting times between
rounds 1 and 2.

Data collected
In the first round, the piloted candidate outcomes and
associated description text will be presented. The order
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of the outcomes presented to participants will be ran-
domly generated for each participant to eliminate the
possibility of bias in the order of questions [28].

Stakeholders will be invited to rate the importance and
suggest other outcomes that they consider important. In
the Delphi exercise, a 9-point Likert scale will be used to
rate the importance of each item (i.e.,, 1-3, not impor-
tant; 4—6, important but not critical; 7-9, important and
critical) [14]. If participants find it challenging to assign
importance scores, they can also choose “not sure” for
each result. An open-ended question will be included at
the end of the questionnaire: Which outcomes do you
think are important but not included? At this stage, the
panel will review the new outcomes to decide whether to
include them in the second round.

All outcomes from round one will be carried over to
round two. Participants’ scores will be calculated for each
outcome, and the results will be represented in a histo-
gram based on the responses of the stakeholder groups.
The steering committee will review additional outcomes
suggested by stakeholders, and the new outcomes that
gained the consent of the experts will appear in the sec-
ond round of the Delphi exercise.

In the second round, we will invite the participants
who completed the first round to participate again. Sum-
mary scores from all participants will be presented in the
second round of the questionnaire. Participants will be
invited to reflect on the feedback from the stakeholder
group, re-score the outcomes, and score the additional
outcomes suggested by participants in round one. In
addition, if they change the rating, they will have the
opportunity to explain their reasons.

Missing data

To reduce the loss of participants between Delphi sur-
vey rounds, we will send emails reminding participants
to complete the Delphi survey by the end of the second
week’s weekend. If the response rate is less than 80%, we
will extend the opening time of the Delphi survey and
invite other eligible individuals to participate.

The data will be lost if the participant’s questionnaire is
not fully completed. We will attempt to contact the ques-
tioner to supplement the missing data. If we cannot reach
them and there is only minimal data loss, we can utilize
the previously filled-in data instead.

Consensus definition

Applying standardized consensus definitions to identify
core outcomes: (1) Consensus: If>70% of respondents
score 7-9 points, and <15% of respondents score 1-3
points, the outcome will be included in the final COS.
(2) No consensus reached: If >70% of respondents score
1-3 points, and < 15% of respondents rate 7-9 points, the
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outcome will be excluded in the final COS. The experts
will discuss outcomes not reached after the Delphi sur-
vey at the consensus meeting.

Stage IV: consensus meeting

This meeting may be held in person or virtually based
on participants’ preferences and situations. If we can not
hold a face-to-face consensus meeting, we will conduct
an online meeting using a password-protected video con-
ferencing platform. For this consensus meeting, we will
invite healthcare professionals, researchers, methodolo-
gists, and patients who have participated in two rounds
of the Delphi exercise. These key stakeholders not only
have insight into the outcomes of perioperative exercise
for patients with LC but are also potential users of the
COsS.

After 2 rounds of e-Delphi exercise, the results of
each outcome score will be presented to all stakeholder
groups. All participants will use the same scoring mecha-
nism as the Delphi exercise. Stakeholder groups prior-
itize outcomes with consensus and discuss remaining
issues sequentially. If the final COS is not reached at the
end of the first consensus meeting, subsequent meetings
will be considered.

Discussion

Perioperative exercise plays an essential role in the reha-
bilitation of patients with LC. Increasing research has
shown that perioperative exercise can reduce the adverse
effects of surgery and improve lung function, exercise
capacity, survival rate, and overall health [4, 11]. How-
ever, there is a pronounced heterogeneity and low com-
parability between studies. This makes it difficult to
compare and pool results, restricting the application
and promotion of perioperative exercise and hinder-
ing evidence synthesis [29]. How effective these exercise
interventions are can only be truly understood if clinical
trials report the same outcomes, which are measured and
defined in the same way.

COS is crucial in the synthesis and transformation of
evidence. The development of this study will follow the
best methodological guidelines provided by the COMET
initiative, standardizing the selection of clinical research
outcomes and enhancing the value of clinical research.
The COS will help improve the standardization of report-
ing relevant research outcomes and reduce heterogeneity
in reporting similar studies.

The program will be constructed through a scop-
ing review, semi-structured interviews, Delphi surveys,
and consensus meetings to adopt multiple stakeholders’
views, ensuring the feasibility and promotion of this COS
in future clinical trials. The development of COS provides
consistent reporting of perioperative exercise research
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results for lung cancer patients, helping to reduce report-
ing bias. In the future, different clinical trial results can
be compared and analyzed to improve the value of clini-
cal research and reduce research waste.

Dissemination

The COS will be disseminated through international pub-
lications and presented at relevant conferences to pro-
mote the implementation of this study. The study will
be reported following COS-STAP, which is designed to
reduce reporting bias and heterogeneity in the develop-
ment process. In addition, this study aims to improve
the quality of perioperative exercise clinical trials in lung
cancer patients and facilitate the generation of high-qual-
ity evidence for systematic reviews/META analysis.

Trials status

The outcome selection of the study has been completed
and commenced in January 2022. Experts have been
identified in the first Delphi round, which started on
August 10, 2023. The intended completion will be May 1,
2024-. This protocol is version 1.0, registered in July 2022.
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