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Abstract

Introduction

Diminished levels of meaning in life can have a range of detrimental effects on
cancer patients, including heightened anxiety, depression, psychological distress,
reduced quality of life, and, in severe cases, even thoughts of suicide. Notably, young
and middle-aged cancer patients often exhibit even lower levels of meaning in life
compared to their counterparts in other age groups. The primary objective of this study
was to formulate a meaning in life intervention program and assess its efficacy in
enhancing the meaning in life and other relevant indicators among young and middle-
aged cancer patients.
Methods and analysis

This is a prospective, parallel-group randomized controlled trial. 88 young-
middle aged cancer patients will be randomized into either the interventional or the
control groups. The interventional will receive 4-week, six-sessions, group-based
meaning in life intervention program, while the control group will receive treatment
as usual. The primary outcome is meaning in life and secondary outcomes are post-
traumatic growth, psychological distress, the sense of coherence, and optimism. These
indicators will be assessed at baseline, upon completion of the intervention, and again
two months following its conclusion.
Ethics and dissemination

The trial has received approval from the Institutional Review Board of Shanghai
Proton and Heavy lon Hospital (2202-53-04-2301A-2310B). The study results will be
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shared through peer-reviewed journals and conferences.

Trial registration number

Chinese Clinical Trial Registry ChiCTR2200060672

Strengths and limitations of this study

® Most prior intervention studies addressing the meaning in life in cancer patients

have generally overlooked age as a specific factor. To the best of our
understanding, this study stands as the inaugural examination concentrating on
the meaning in life within the experiences of cancer-afflicted individuals in
cancer patients within the 20-49 age bracket.

Methodological rigor, encompassing practices such as concealed random
allocation, blinded outcome assessment and the prospective registration, is
expected to mitigate the risk of bias.

This study represents a single-center randomized trial, and therefore, its findings
may not be readily applicable to all settings. Further research conducted in a
multi-center, interdisciplinary, and transregional context will be imperative.

The selection of patients lacked consistency in terms of duration of illness and
disease stage. Future studies should take this into account, as the cancer
experience of patients can significantly differ based on their duration and stage of

disease.
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INTRODUCTION

In 2020, there were approximately 19.3 million new cancer cases reported!!].
Projections suggest that by 2040, global cancer cases will rise to 28.4 million, reflecting
a substantial 47% increase compared to 2020L!}- Notably, 23.7% of all newly diagnosed
cancer cases occur in Chinal?l. As the world's largest developing country, China
shoulders a substantial burden of cancer. With the number of cancer cases gradually
increasing, there is an expanding body of research revealing a concerning trend: the
incidence of various types of cancers, including head and neck, colorectal, breast,
pancreatic, kidney, and uterine cancers, among others, is steadily rising among young-
middle aged individualsB3-6l.

Young-middle aged individuals, being at the core of their families and society, are
in the prime of their lives!®l. Cancer not only subjects them to physical discomfort but
also inflicts psychological distress and existential challenges. These challenges
encompass an array of struggles, such as the inability to fulfill family roles, disruptions
in the sequence of significant life events, difficulty in achieving life goals, uncertainty
about the future, and regrets concerning unfulfilled aspirations!’). Additionally, they
face greater stress from illness, work, life, and finances than other age groups!® °l. This
often leads the patient to experience anxiety, depression, distress and despair.
Consequently, they may develop a diminished sense of meaning in life or even lose it
altogether. Several studies have consistently confirmed that the level of meaning in life
of young-middle aged cancer patients is notably low or pessimisticl!%-12],

Emphasizing the significance of meaning in life throughout their treatment,

4
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recovery, and ongoing mental health maintenance proves to be immensely valuablel'3].
Meaning in life plays a crucial role in alleviating anxiety, depression, hopelessness, and
suicidal ideation among individuals, and nurturing a sense of meaning can significantly
enhance the quality of life and overall physical and mental health!'*1%]. Moreover,
cancer patients often express the importance of seeking meaning and purpose in their
lives[?%-221. Conversely, patients experiencing a diminished sense of meaning are prone
to lower survival rates and higher suicide rates!?® 24, These findings underscore the
imperative to intervene in meaning in life for cancer patients, particularly young-middle
aged ones.

Meaning-centered psychotherapy (MCP) is a psychotherapeutic intervention
rooted in Frankl's logotherapy, specifically designed to cater to the psychological needs
of advanced cancer patients?>-?7], It has been further adapted and applied across various
cultural contexts and diverse populations?®37). Undoubtedly, this programmatic
framework holds significant value for us. In the initial stages, our group carefully
revised the original meaning-centered group psychotherapy (MCGP), considering both
Chinese culture and the specific characteristics of the target population. Subsequently,

we conducted a randomized controlled trial and observed a positive impact on

enhancing the meaning in life of Chinese cancer patients undergoing active treatment(37],

However, during the practical application and based on feedback from participants, we
recognized specific limitations and areas for improvement in implementing the program
among Chinese cancer patients.

Hence, the primary objective of this study was to formulate an intervention

5
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program aimed at enriching the meaning in life. This endeavor was guided by the
principles of logotherapy theory and built upon the groundwork laid by the research
team's prior experience. We hypothesize that a 4-week, 6-session meaning in life
intervention program will effectively improve the meaning in life, foster post-traumatic
growth, alleviate psychological distress, enhance the sense of coherence, and boost
optimism among young-middle aged cancer patients. In addition, a semi-structured
interview will be conducted following the intervention to gain insight into patients'
perceptions and experiences regarding the intervention.
METHODS
Design

This study will follow a two-arm, parallel design, randomized controlled trial
conducted among young and middle-aged cancer patients. This study will adhere to the
Consolidated Standards of Reporting Trials (CONSORT) flow chart!3®! (see Fig. 1). The
SPIRIT Checklist is available as a supplementary document3*1 (refer to Additional File
1). Eligible patients who consent to participate will be randomly assigned to either the
intervention group or the control group. The intervention program comprises a total of
6 themes and spans 4 weeks. The primary outcome, meaning in life, and secondary
outcomes, including post-traumatic growth, psychological distress, sense of
psychological coherence, and optimism, will be evaluated at three time points: baseline,
post-intervention, and 2 months after the intervention. The assessment timeline is
visually depicted in Figure 2. The study will begin in October 2023 and is expected to

be completed by May 2024.
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Study setting

The study will be carried out at the Shanghai Proton and Heavy ion Center, the
first medical institution to have both proton and heavy ion technologies in China. As of
May 8, 2023, a cumulative total of 5,648 patients have received treatment and have
been discharged from the hospital, demonstrating an average annual growth rate of 20
percent.
Recruitment

Participants were recruited from October 2023 at the Shanghai Specialized
Hospital of Oncology. Recruitment will be conducted through various channels,
including public advertisements (e.g., posters, flyers), mobilization meetings (inform
potential participants about the risks associated with a low sense of meaning in life, as
well as the content and benefits of this project). Additionally, word-of-mouth
dissemination by nurses about the project will be used to reach potential participants.
Participants who meet the inclusion and exclusion criteria and voluntarily choose to
participate will receive comprehensive information from the investigator. This
information will cover the study's purpose, the procedures involved, the interventions,
the assessment details, the randomization procedures, the potential risks, the anticipated
benefits, the assurance of data confidentiality, and an explanation of their rights as
subjects. Upon agreement, participants will provide written informed consent. They
will be made aware that they can withdraw from the study at any time without impacting
their treatment.

Participants
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The inclusion criteria for participants are as follows: (a) inpatients diagnosed with
any type of solid tumor, (b) aged between 20 and 49 years old, (c) possessed knowledge
of the diagnosis, (d) fluent in Mandarin, and (e) voluntarily participated in this study
by signing the informed consent form. Numerous studies indicate that individuals with
cancer under the age of 50 tend to experience a lower sense of meaning in life compared
to their older counterparts. Therefore, our study will concentrate on the age group of
20-49. The exclusion criteria are as follows: (a) individuals in the acute phase of the
disease or experiencing severe hepatic, renal, or cardiopulmonary impairment, (b) those
with severe mental disorders or significant cognitive deficits, and (c) individuals
currently taking psychiatric medications or engaged in other comparable psychological
interventions.

Sample size

The sample size was determined using Power Analysis and Sample Size Software
(PASS, V.15.0.5). Specifically, based on a two-sample t-test at a two-sided significance
level of 0.05, the study was designed to achieve a power of 90% in detecting the
anticipated effect. The sample size calculations were based on the primary outcome
(meaning in life), utilizing an effect size of 0.78 for the primary end point of change
from baseline to post-intervention in the Purpose in Life Test, as evidenced in a
previous study we conducted®*”]. Consequently, a sample size of 72 participants was
deemed necessary to detect this effect. Accounting for an estimated dropout rate of 20%,
a minimum of 88 subjects needed to be recruited for the study.

Randomization and blinding
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The study will employ block randomization with four block sizes and a 1:1
allocation ratio. The random sequence will be generated using the computer software
Study Randomizer (https://www.studyrandomizer.com/) by a graduate student who is
not involved in recruitment, intervention, or data collection. The grouping scheme for
each block will be sequentially placed in four small opaque sealed envelopes, each
numbered from 1 to 4. Subsequently, these envelopes will be uniformly placed in a
large envelope labeled with the corresponding block number. Throughout the study, all
envelopes will be kept individually. To ensure minimal selection bias, the generation
of the allocation sequence will be completed before the recruitment phase of the study
begins. Upon enrolling patients who meet the inclusion criteria into this study, another
researcher will sequentially open the envelopes to obtain grouping information for
allocation concealment. In order to uphold blinding, data collectors and data analysts
will remain unaware of the grouping information.

Intervention: Meaning in Life intervention program

Cancer patients in the intervention group will receive the Meaning in Life
intervention program. Considering the duration of a patient's hospital stay,
approximately one month, we have aligned the duration of the intervention program
accordingly. While many intervention programs designed to improve the meaning in
life for cancer patients typically have eight sessions, our practical experience has shown
that balancing the requirement for eight sessions in one month with each patient's
treatment schedule can be a challenge. Whereas a previous study showed that patients
who fully participated in the intervention achieved greater improvements in their

9
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meaning in life compared to those who did not fully adhere to the intervention3”1. Hence,
to enhance patient participation, we will opt to schedule six sessions spread across one
month. This approach significantly increased scheduling flexibility and substantially
reduced the risk of patients missing the program due to conflicting treatment and
intervention schedules.

The Meaning in Life intervention program is grounded in logotherapy theory,
drawing on insights from the MCGP and the book 'GUIDEPOSTS to MEANING:
Discovering what really matters'." In the intervention group, patients will engage in a
4-week, 6-session The Meaning in life Intervention Program, lasting 2 hours per session,
conducted twice a week. Each session introduces participants to distinct themes, such
as "Value," "Historical Sources of Meaning," "Attitudinal Sources of Meaning," "Free
Choice and Responsibility," "Creative Sources of Meaning," and "Experiential Sources
of Meaning." (Table 1). Each session comprises 10 minutes of didactics, followed by
10 minutes of mindfulness meditation, 40 minutes of experiential exercises, and
concludes with a 60-minute group discussion. Each experiential exercise will be
introduced as a game or visualization. During the discussion phase, the interventionist
will pose guiding questions tailored to each patient's result of the exercise, aiming to
accomplish the objectives of each topic. The group will be co-led by two group
psychotherapists trained in meaning-centered therapy and a doctoral student in nursing
psychology. Each closed group will comprise approximately 10 participants. During
the trial, participants in the experimental group will receive two timely reminders and
notifications from their charge nurse before each group activity: one a day in advance

10
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and another two hours prior to the scheduled start time.
Control group

Patients will receive standard care throughout their hospitalization, including
nutritional support, rehabilitative care and routine psychosocial care. This routine
psychological care involved systematic mental health assessments conducted by nurses.
If deemed necessary, trained nurses provided non-specific psychological support,
including empathetic interactions, encouragement, and opportunities for patients to
share their thoughts and feelings.
Intervention fidelity

The evaluation of intervention implementation effectiveness will involve
recording audio from all group sessions. An expert with a combined background in both
medicine and psychology will conduct a random selection of 20% of the tapes for
review, in order to assess the implementation of the intervention program. Adherence
to the study protocol will be defined as attending a minimum of 5 sessions, which will
be closely monitored and documented by the interventionist. Any instances of absence
or withdrawal will be documented, and reasons will be provided. This process aims to
gauge participant adherence to the therapeutic interventions.
Data collection

A graduate nursing student, equipped with training in systematic research, will
assess the outcomes of the intervention for eligible participants. At baseline,
sociodemographic variables, including demographic data and disease-related
characteristics, will be collected. Additionally, five psychosocial variables—meaning

14
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in life, post-traumatic growth, psychological distress, sense of coherence, and
optimism—will be assessed at three time points: baseline, post-intervention, and 2
months post-intervention. The baseline and post-intervention data collection will occur
face-to-face, while the 2-month post-intervention data collection will take place via an
online questionnaire. Both the control and intervention groups will undergo
reassessment at the same intervals.
Outcome measures
Sociodemographic and disease-related variables

A concise sociodemographic questionnaire will be administered at the baseline to
assess various demographic characteristics, including age, gender, marital status,
education level, religion, employment status, marital status, have any children, and
yearly income. Additionally, relevant information pertaining to disease-related
characteristics, such as tumor site, tumor stage, primary/recurrence, time since cancer
diagnosis, and medical treatment, will also be collected.
Primary Outcome: Meaning in life

The participants' meaning in life will be assessed using the Chinese version of the
Purpose in Life Test (PIL)“. This scale comprises 20 items, distributed across 4
dimensions: life purpose, life feeling, sense of autonomy, and life attitude. Each item is
rated on a 7-point Likert scale, resulting in a total score range of 20 to 140. A higher
score indicates a stronger sense of meaning and purpose in life, the Cronbach’s o
coefficient is reported to be 0.878140%],
Secondary Outcomes

15
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Post-traumatic growth

Post-traumatic growth will be assessed using the Chinese version of the Post-
Traumatic Growth Inventory (C-PTGI)*!. The scale consists of 20 items, categorized
into five adjusted dimensions: 6 items for life perception, 3 items for personal strength,
4 items for new possibilities, 3 items for relationships with others, and 4 items for self-
transformation. The revised scale maintains the Likert 6-point scale, with scores
ranging from 0 to 5 for each item and a total score ranging from 0 to 100. The reliability
of the assessment has been demonstrated with a Cronbach's alpha coefficient of 0.874,
indicating strong internal consistencyl*!l.
Psychological distress

Psychological distress will be assessed using the Distress Thermometer (DT),
which utilizes a scale ranging from 0 to 10 to gauge the degree of distress[*?l. A score
of 0 indicates no psychological distress, while a score of 10 indicates extreme distress.
Higher scores on the scale correspond to a greater severity of distress.
Sense of Coherence

The Sense of Coherence Scale-13 (SOC-13) is utilized to gauge the patient's sense
of coherence. Comprising 13 items across three dimensions - the components
comprehensibility, manageability, and meaningfulness - the scale employs Likert's 7-
point rating system. The sum of scores from these dimensions yields the total score of
sense of coherence, ranging from 13 to 91, with higher scores denoting higher levels of
psychological consistency. The scale was revised by Chinese scholars, and the resulting
Cronbach's alpha value of 0.76 demonstrates its good reliability[*3],
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Optimism

The Revised Life Orientation Test, LOT-R, is utilized to assess a patient's level of
optimism. The Chinese version of the LOT-R scale consists of 6 items and uses a 5-
point Likert scale, ranging from 1 ("strongly disagree") to 5 ("strongly agree"). The
total score on the scale ranges from 5 to 25, with higher scores indicating greater levels
of optimism. The Chinese version of the scale is segmented into two dimensions:
optimism and pessimism, boasting Cronbach's alpha coefficients of 0.73 and 0.82,
respectively4l,
Qualitative data

This study will collect qualitative data through interviews. This interview will take
place two weeks after the conclusion of the intervention. This method aims to gather
insights into the participants' subjective experiences and identify potential areas for
improvement in future programs. All interviews will be recorded in audio format and
transcribed verbatim.
Data analysis

An independent examiner will conduct the statistical analysis using IBM SPSS
Statistics version 24.0 (IBM). All analyses will be carried out following an intention-
to-treat approach, and any missing data resulting from dropouts will be addressed using
the multiple imputation method. We will conduct a descriptive analysis of
sociodemographic and disease-related variables in young and middle-aged adults with
cancer. For variables following a normal distribution, we will utilize means and
standard deviations; for those with non-normal distribution, medians and interquartile
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ranges (25th and 75th percentiles) will be employed. Categorical variables will be
analyzed through frequencies and percentages. Baseline characteristics of the two
groups will be compared using either parametric or non-parametric tests. If the collected
data follows a normal distribution, the analysis will involve Student's t-test or the 2
test. In cases where the data does not meet normality assumptions, non-parametric tests
such as the Wilcoxon test and Mann-Whitney U test will be employed.

The intervention effects on both primary and secondary outcome indicators will
be assessed using linear mixed models. Covariates integrated into the models
encompass demographic variables that exhibit disparities between groups during
baseline comparisons, along with those that exhibit a significant correlation with the
pre- and post-intervention outcome indicator scores. Furthermore, for each variable,
intervention effects between groups will be evaluated pre- and post-intervention, as
well as 2 months before and after the intervention through an analysis of covariance
(ANCOVA). In each ANOVA model, the covariates controlled for will include the
corresponding baseline scores and demographic variables that exhibit a significant
association with the pre- and post-intervention scores. The significance level will be
established at p<0.05.

Data management, monitoring and confidentiality

As the current intervention is nonpharmacological and adheres to the ethical
principle of benefiting participants without causing harm, the likelihood of adverse
effects due to the intervention is low. Consequently, establishing a Data Monitoring
Safety Board appears unnecessary. All collected data is exclusively identified by a
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participant identification number to uphold confidentiality. Paper records, including
informed consent forms and questionnaire data, will be securely stored in a locked
office filing cabinet. Furthermore, audio recordings will be stored on a secure cloud
server and safeguarded on a dedicated laptop computer. The management of the final
trial dataset will primarily be handled by the first, second, and final authors.
Nonetheless, all authors will have access to the dataset if needed. We do not have any
intentions of publicly releasing the individual-level dataset or any statistical code.
Adverse events

Throughout the entire study duration, we will meticulously document both
anticipated and unanticipated adverse events. While we do not anticipate any serious
adverse events, in the unlikely event of an unanticipated serious adverse occurrence
(e.g., a risk of suicide), all participants will have the opportunity to seek guidance and
support from a specialist within the study team. Any notable adverse events will be
promptly reported to the Institutional Review Board of Shanghai Proton and Heavy lon
Hospital.
Patient and public involvement

After implementing the MCGP with Chinese cancer patients, our research team
conducted interviews with participants who had engaged in the program. We
incorporated the feedback and suggestions they offered into our current study, which
encompassed the incorporation of positive thinking meditation exercises and the
presentation of experiential exercises through gamification or visualization techniques,
among other enhancements.
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Ethics and dissemination

The ethical committee of Shanghai Proton Heavy lon Hospital has approved the
entire study design (2202-53-04-2301A-2310B) and the informed consent forms. In the
event of protocol changes, updates to trial registration information will be made
accordingly. The results of this study will be included in a doctoral thesis by the lead
author and subsequently submitted for publication in a peer-reviewed journal. If
possible, the findings will also be presented at a relevant conference.
DISCUSSION

The purpose of this study was to aid young and middle-aged cancer patients during
active treatment in discovering potential sources of meaning through experiential
exercises and open-ended discussions. By effectively utilizing these sources, the
patients could enrich their sense of meaning in life, empowering them to embrace life
to the fullest even after their discharge from the hospital. The outcomes of this
randomized controlled trial are expected to offer significant and novel insights into the
positive influence of the Meaning in Life intervention program on the meaning in life
of young and middle-aged cancer patients.

Research has revealed that the age of a cancer patient can exert a substantial
influence on their meaning in life, leading to diverse experiences and perspectives on
this matter among different age groups. Patients within the same stage of life are more
likely to connect and engage effectively in discussions and exchanges related to
existential themes. Therefore, the Meaning in Life intervention program offers a
supportive environment for young and middle-aged cancer patients, enabling them to
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delve deep into the existential issues that cancer presents, alongside exploring the
distinctive psychological challenges associated with their age group, such as concerns
about future goals, careers, and family. Moreover, this intervention holds particular
significance for young and middle-aged cancer patients, as the program fosters patients'
awareness of avenues to find meaning, enabling them to not only embrace and adapt to
their illness while navigating multiple roles but also offer them a renewed sense of
purpose and direction.

This study is evaluating not only quantitative data but also qualitative data via
interview. This will provide information on the subjective experience of the participants,
and to inform areas of improvement for future programs as ultimately our focus will be
on the opportunities to continue such a program beyond the duration of the project. We
are fully dedicated to crafting a comprehensive brochure, with the aim of ensuring its
accessibility not only in specialized oncology hospitals but also in public hospitals, thus

providing indispensable support to individuals grappling with cancer.
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Figure 1 CONSORT flow chart of the study
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Figure 2 The schedule of trial enrolment, interventions and assessments

Page 30 of 35

STUDY PERIOD
TIMEPOINT Enrolment | Baseline (to)) | Allocation | 4 weeks intervention i immediat.ely _2 month? iy
post-intervention (t;) | intervention (tz)
Eligibility screening X
Informed consent x
Allocation x
INTERVENTIONS:

Meaning in life
intervention program

Usual care

ASSESSMENTS:

Sociodemographic and
disease-related
assessment

PIL

DT

C-PTGI

SOC-13

LOT-R

Abbreviations: PIL, Purpose in Life Test; DT, Distress Thermometer; C-PTGI,
Chinese version of the Post-Traumatic Growth Inventory; SOC-13, Sense of
Coherence Scale-13; LOT-R, The Revised Life Orientation Test.
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Abstract

Introduction

Diminished levels of meaning in life can have a range of detrimental effects on
cancer patients, including heightened anxiety, depression, psychological distress,
reduced quality of life, and, in severe cases, even thoughts of suicide. Notably, young
and middle-aged cancer patients often exhibit even lower levels of meaning in life
compared to their counterparts in other age groups. The primary objective of this study
is to formulate a meaning in life intervention program and assess its efficacy in
enhancing the meaning in life and other relevant indicators among young and middle-
aged cancer patients.
Methods and analysis

A prospective, parallel-group randomized controlled trial will be conducted.
Eighty-eight young and middle-aged cancer patients will be randomized into either
the intervention or control group. The intervention group will receive 4-week, six-
sessions, group-based meaning in life intervention program, while the control group
will receive treatment as usual. The primary outcome is meaning in life and secondary
outcomes are post-traumatic growth and psychological distress. These indicators will
be assessed at baseline, upon completion of the intervention, and again two months
following its conclusion.
Ethics and dissemination

The trial has received approval from the Institutional Review Board of Shanghai
Proton and Heavy lon Hospital (2202-53-04-2301A-2310B). The study results will be
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shared through peer-reviewed journals and conferences.

Trial registration number

Chinese Clinical Trial Registry ChiCTR2200060672

Strengths and limitations of this study

Methodological rigor, encompassing practices such as concealed random
allocation, blinded outcome assessment and the prospective registration, is
expected to mitigate the risk of bias.

The intervention is theory-based and has been developed and refined based on
previous research findings and qualitative data collected from young and middle-
aged cancer patients.

Due to the nature of the psychological intervention, neither the participants nor the
interventionists will be blinded.

Only the short-term follow-up effects for two months after the intervention will be
studied.

One of the limitations of the study is that all outcomes will be measured through

self-report.
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INTRODUCTION

In 2020, approximately 19.3 million new cancer cases were reported(l).
Projections suggest that by 2040, global cancer cases will rise to 28.4 million, reflecting
a substantial 47% increase compared to 2020(1)- Notably, 23.7% of all newly diagnosed
cancer cases occur in China(2). As the world's largest developing country, China
shoulders a substantial burden of cancer. As the number of cancer cases gradually
increases, an expanding body of research reveals a concerning trend: the incidence of
various types of cancers, including head and neck, colorectal, breast, pancreatic, kidney,
and uterine cancers, among others, is steadily rising among young-middle aged
individuals(3-5).

Young-middle aged individuals often hold important familial and social roles(5),
and being diagnosed with cancer subjects them not only to physical discomfort but also
to psychological distress and existential challenges. These challenges encompass an
array of struggles, such as the inability to fulfill family roles, disruptions in the sequence
of significant life events, difficulty in achieving life goals, uncertainty about the future,
and regrets concerning unfulfilled aspirations(6). Additionally, compared to other age
groups, they face greater challenges related to illness, life, work, and financial
pressures(7, 8), which may lead to a diminished sense of meaning in life or even a
complete loss of it(9, 10). Several studies have consistently confirmed that the level of
meaning in life of young-middle aged cancer patients is notably low or pessimistic(11-
13).

Emphasizing the significance of meaning in life throughout their treatment,

4
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recovery, and ongoing mental health maintenance proves to be immensely valuable(14).

Meaning in life plays a crucial role in alleviating anxiety, depression, and distress, and
nurturing a sense of meaning can significantly enhance the quality of life and overall
physical and mental health(15-17). Moreover, cancer patients often express the
importance of seeking meaning and purpose in their lives(18). Conversely, patients
experiencing a diminished sense of meaning are prone to lower survival rates and higher
suicide rates(19, 20). These findings underscore the imperative to intervene in meaning
in life for cancer patients, particularly young-middle aged ones.

Meaning-centered psychotherapy (MCP) is a psychotherapeutic intervention
rooted in Frankl's logotherapy, specifically designed to cater to the psychological needs
of advanced cancer patients(21). It has been further adapted and applied across various
cultural contexts and diverse populations(22-31). In the initial stages, our group

carefully revised the original meaning-centered group psychotherapy (MCGP),

considering both Chinese culture and the specific characteristics of the target population.

Subsequently, we conducted a randomized controlled trial and observed a positive
impact on enhancing the meaning in life of Chinese cancer patients undergoing active
treatment(31). However, during the practical application and based on feedback from
participants, we identified areas for improvement in the program, including diversifying
the presentation of themes to accommodate varying levels of insight among patients,
ensuring participants are of similar age to optimize their engagement experience, and
better scheduling group sessions to reduce conflicts with treatment(32).

Hence, the primary objective of this study is to formulate an intervention program

5
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aimed at enriching meaning in life. This endeavor was guided by the principles of
logotherapy theory and built upon the groundwork laid by the research team's prior
experience. We hypothesize that a 4-week, 6-session meaning in life intervention
program will effectively improve meaning in life, foster post-traumatic growth, and
alleviate psychological distress among young and middle-aged cancer patients.
METHODS
Design

This two-arm, parallel-design randomized controlled trial among young and
middle-aged cancer patients will follow the Consolidated Standards of Reporting Trials
(CONSORT) flow chart(33) (see Fig. 1). The SPIRIT Checklist is available as a
supplementary document(34) (Supplemental material). Eligible patients who consent
to participate will be randomly assigned to either the intervention group or the control
group. The intervention program comprises a total of 6 themes and spans 4 weeks. The
primary outcome, meaning in life, and secondary outcomes, including post-traumatic
growth and psychological distress, will be evaluated at three time points: baseline, post-
intervention, and 2 months after the intervention. The assessment timeline is visually
depicted in Figure 2. The study will commence in October 2023 and is expected to
conclude by March 2024.
Study setting

This study will be conducted at the Shanghai Proton and Heavy lon Center, where
proton and heavy ion radiation therapy are the primary treatment modalities. As of May
8, 2023, a cumulative total of 5,648 patients have received treatment and have been
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discharged from the hospital, demonstrating an average annual growth rate of 20
percent.
Recruitment

Participants will be recruited from October 2023. Recruitment will be conducted
through various channels, including public advertisements (e.g., posters, flyers) and
mobilization meetings (inform potential participants about the risks associated with a
low sense of meaning in life, as well as the content and benefits of this project).
Additionally, word-of-mouth dissemination by nurses about the project will be used to
reach potential participants. Participants who meet the inclusion and exclusion criteria
and voluntarily choose to participate will receive comprehensive information from the
investigator. This information will cover the study's purpose, procedures, interventions,
assessment details, randomization procedures, potential risks, anticipated benefits, data
confidentiality, and an explanation of their rights as subjects. Upon agreement,
participants will provide written informed consent (Supplemental material). They will
be informed that they can withdraw from the study at any time without impacting their
treatment.
Participants

The inclusion criteria for participants are as follows: (a) inpatients diagnosed with
any type of solid tumor, (b) aged between 20 and 49 years old, (c) aware of their
diagnosis, (d) fluent in Mandarin, and (e) voluntarily participated in this study by
signing the informed consent form. The age range of 20-49 years was chosen based on
the definition of early-onset cancer(35), and research indicates that meaning in life
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among cancer patients under 50 is often concerning(11-13). The exclusion criteria are
as follows: (a) individuals in the acute phase of the disease or experiencing severe
hepatic, renal, or cardiopulmonary impairment, (b) those with severe mental disorders
or significant cognitive deficits, and (c) individuals currently taking psychiatric
medications or engaged in other psychological interventions.
Sample size

The sample size was determined using Power Analysis and Sample Size Software
(PASS, V.15.0.5). Specifically, based on a two-sample t-test at a two-sided significance
level of 0.05, the study is designed to achieve a power of 90% in detecting the
anticipated effect. The sample size calculations are based on the primary outcome
(meaning in life), utilizing an effect size of 0.78 for the primary end point of change
from baseline to post-intervention in the Purpose in Life Test, as evidenced in a
previous study we conducted(31). Consequently, a sample size of 72 participants is
deemed necessary to detect this effect. Accounting for an estimated dropout rate of 20%,
a minimum of 88 subjects needed to be recruited for the study.
Randomization and blinding

The study will employ block randomization with four block sizes and a 1:1
allocation ratio. The random sequence will be generated using the computer software
Study Randomizer (https://www.studyrandomizer.com/) by a graduate student who is
not involved in recruitment, intervention, or data collection. The grouping scheme for
each block will be sequentially placed in four small opaque sealed envelopes, each
numbered from 1 to 4. Subsequently, these envelopes will be uniformly placed in a
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large envelope labeled with the corresponding block number. Throughout the study, all
envelopes will be kept individually. To ensure minimal selection bias, the generation
of the allocation sequence will be completed before the recruitment phase of the study
begins. Upon enrolling patients who meet the inclusion criteria into this study, another
researcher will sequentially open the envelopes to obtain grouping information for
allocation concealment. In order to uphold blinding, data collectors and data analysts
will remain unaware of the grouping information.
Intervention: Meaning in Life intervention program

Cancer patients in the intervention group will receive the Meaning in Life
intervention program. Considering the duration of a patient's hospital stay,
approximately one month, we have aligned the duration of the intervention program
accordingly. While many intervention programs designed to improve the meaning in
life for cancer patients typically have eight sessions, our practical experience has shown
that balancing the requirement for eight sessions in one month with each patient's
treatment schedule can be a challenge. A previous study showed that patients who fully
participated in the intervention achieved greater improvements in their meaning in life
compared to those who did not fully adhere to the intervention(31). Hence, to enhance
patient participation, we will opt to schedule six sessions spread across one month. This
approach significantly increased scheduling flexibility and substantially reduced the
risk of patients missing the program due to conflicting treatment and intervention
schedules.

The Meaning in Life intervention program is grounded in logotherapy theory,

9
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drawing on insights from the MCGP and the book 'GUIDEPOSTS to MEANING:
Discovering what really matters'(36)." In the intervention group, patients will engage
in a 4-week, 6-session Meaning in life Intervention Program, lasting 2 hours per session,
conducted twice a week. Each session introduces participants to distinct themes, such
as "Value," "Historical Sources of Meaning," "Attitudinal Sources of Meaning," "Free
Choice and Responsibility," "Creative Sources of Meaning," and "Experiential Sources
of Meaning." (Supplemental material). Each session comprises 10 minutes of didactics,
followed by 10 minutes of mindfulness meditation, 40 minutes of experiential exercises,
and concludes with a 60-minute group discussion. Each experiential exercise will be
introduced as a game or visualization. During the discussion phase, the interventionist
will pose guiding questions tailored to each patient's result from the exercise, aiming to
accomplish the objectives of each topic. The group will be co-led by two group
psychotherapists trained in meaning-centered therapy and a doctoral student in nursing
psychology. Each closed group will comprise approximately 10 participants. During
the trial, participants in the intervention group will receive two face-to-face reminders
and notifications from their charge nurse before each group activity: one a day in
advance and another two hours prior to the scheduled start time.
Control group

Patients will receive standard care throughout their hospitalization, including
nutritional support, rehabilitative care, and routine psychosocial care. This routine
psychosocial care involved systematic mental health assessments conducted by nurses.
If deemed necessary, trained nurses will provide non-specific psychological support,
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including empathetic interactions, encouragement, and opportunities for patients to
share their thoughts and feelings.
Intervention fidelity

The evaluation of intervention implementation effectiveness will involve
recording audio from all group sessions. An expert with a background in both medicine
and psychology will conduct a random selection of 20% of the tapes for review, in order
to assess the implementation of the intervention program. Adherence to the study
protocol will be defined as attending a minimum of 5 sessions, which will be closely
monitored and documented by the interventionist. Any instances of absence or
withdrawal will be documented, and reasons will be provided. This process aims to
gauge participant adherence to the therapeutic interventions.
Data collection

A graduate nursing student, equipped with training in systematic research, will
assess the outcomes of the intervention for eligible participants. At baseline,
sociodemographic and disease-related variables will be collected. Additionally, three
psychosocial variables—meaning in life, post-traumatic growth, and psychological
distress—will be assessed at three time points: baseline, post-intervention, and 2
months post-intervention. Both the control and intervention groups will undergo
reassessment at the same intervals. The baseline and post-intervention data collection
will occur face-to-face, while the 2-month post-intervention data collection will be
conducted online using Questionnaire Star.
Outcome measures

11
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Sociodemographic and disease-related variables

A sociodemographic questionnaire will be distributed at the baseline to assess
various demographic characteristics, including age, gender, marital status, education
level, religion, employment status, annual income, whether they have children, whether
they have commercial insurance, and the financial burden of treatment costs.
Additionally, information related to the disease will be collected, such as cancer site,
primary/recurrence, duration of illness, cancer stage, family history, presence of
comorbidities, history of chemotherapy, history of surgery, and other treatment
histories.
Primary Outcome: Meaning in life

The Purpose in Life Test (PIL)(37) was developed by Crumbaugh and others based
on logotherapy and was later adapted into Chinese by Chinese scholars(38). The
participants' meaning in life will be assessed using the Chinese version of the PIL. This
scale comprises 20 items, distributed across 4 dimensions: life purpose, life feeling, life
value, and life attitude. Each item is rated on a 7-point Likert scale, resulting in a total
score range of 20 to 140. A higher score indicates a stronger sense of meaning and
purpose in life. In our preliminary research on young and middle-aged cancer patients,
the PIL demonstrated a good Cronbach's alpha coefficient of 0.869(31).
Secondary Outcomes
Post-traumatic growth

The Post-Traumatic Growth Inventory (PTGI)(39) was developed by Tedeschi
and others and was later adapted into Chinese by Chinese scholars(40). Post-traumatic

12
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growth will be assessed using the Chinese version of the Post-Traumatic Growth
Inventory (C-PTGI). The scale consists of 20 items categorized into five adjusted
dimensions: life perception, personal strength, new possibilities, relationships with
others, and self-transformation. It uses a 6-point Likert scale, with scores ranging from
0 to 5 for each item and a total score ranging from 0 to 100. In our preliminary research
on young and middle-aged cancer patients, the C-PTGI exhibited a strong Cronbach's
alpha coefficient of 0.873(31).
Psychological distress

The Distress Thermometer (DT)(41) was developed by was developed by Rosten
et al. The Chinese version of the DT was translated by Chinese scholars and adjusted
according to the actual conditions of Chinese cancer patients. Psychological distress
will be assessed using the Distress Thermometer (DT), where 0 indicates no
psychological distress and 10 indicates extreme distress. The higher the score, the more
severe the psychological stress. A DT 24 indicates that the patient is experiencing
clinically significant psychological distress and requires supportive services(42).
Data analysis

An independent examiner will conduct the statistical analysis using IBM SPSS
Statistics version 24.0 (IBM). All analyses will be carried out following an intention-
to-treat approach. We will conduct a descriptive analysis of sociodemographic
variables, disease-related variables, data missingness rates, and all outcomes in young
and middle-aged adults with cancer. For variables following a normal distribution, we
will utilize means and standard deviations; for those with non-normal distribution,
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medians and interquartile ranges (25th and 75th percentiles) will be employed.
Categorical variables will be analyzed through frequencies and percentages. Baseline
characteristics of the two groups will be compared using either parametric or non-
parametric tests. If the collected data follows a normal distribution, the analysis will
involve Student's t-test or the y? test. In cases where the data does not meet normality
assumptions, non-parametric tests such as the Wilcoxon test and Mann-Whitney U test
will be employed.

A linear mixed model will be used to assess the impact of the intervention on

primary and secondary outcome measures, including study group, time, and the

interaction between group and time as fixed effects, with participants as a random effect.

Covariates integrated into the models encompass demographic variables that exhibit
disparities between groups during baseline comparisons, along with those that exhibit
a significant correlation with the pre- and post-intervention outcome indicator scores.
Missing data will be addressed using multiple imputations with predictive mean
matching(43), and sensitivity analyses will also be conducted. The significance level
will be established at p<0.05.
Data management, monitoring and confidentiality

As the current intervention is non-pharmacological and adheres to the ethical
principle of benefiting participants without causing harm, the likelihood of adverse
effects due to the intervention is low. Consequently, establishing a Data Monitoring
Safety Board appears unnecessary. All collected data is exclusively identified by a
participant identification number to uphold confidentiality. Paper records, including
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informed consent forms and questionnaire data, will be securely stored in a locked
office filing cabinet. Furthermore, audio recordings will be stored on a secure cloud
server and safeguarded on a dedicated laptop computer. The management of the final
trial dataset will primarily be handled by the first, second, and final authors.
Nonetheless, all authors will have access to the dataset if needed. We do not have any
intentions of publicly releasing the individual-level dataset or any statistical code.
Adverse events

Throughout the entire study duration, we will meticulously document both
anticipated and unanticipated adverse events. While we do not anticipate any serious
adverse events, in the unlikely event of an unanticipated serious adverse occurrence
(e.g., a risk of suicide), all participants will have the opportunity to seek guidance and
support from a specialist within the study team. Any notable adverse events will be
promptly reported to the Institutional Review Board of Shanghai Proton and Heavy Ion
Hospital.
Patient and public involvement

After implementing the MCGP with Chinese cancer patients, our research team
conducted interviews with participants who had engaged in the program. We
incorporated the feedback and suggestions they offered into our current study, which
encompassed the incorporation of positive thinking meditation exercises and the
presentation of experiential exercises through gamification or visualization techniques,
among other enhancements.
Ethics and dissemination
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The ethical committee of Shanghai Proton Heavy lon Hospital has approved the
entire study design (2202-53-04-2301A-2310B) and the informed consent forms. In the
event of protocol changes, updates to trial registration information will be made
accordingly. The results of this study will be included in a doctoral thesis by the lead
author and subsequently submitted for publication in a peer-reviewed journal. If
possible, the findings will also be presented at a relevant conference.
DISCUSSION

The purpose of this study is to aid young and middle-aged cancer patients during
active treatment in discovering potential sources of meaning through experiential
exercises and open-ended discussions. By effectively utilizing these sources, the
patients could enrich their meaning in life, empowering them to embrace life to the
fullest even after their discharge from the hospital. The outcomes of this randomized
controlled trial are expected to offer significant and novel insights into the positive
influence of the Meaning in Life intervention program on the meaning in life of young
and middle-aged cancer patients.

Research has revealed that the age of a cancer patient can exert a substantial
influence on their meaning in life, leading to diverse experiences and perspectives on
this matter among different age groups(44). Patients within the same stage of life are
more likely to connect and engage effectively in discussions and exchanges related to
existential themes(32). Therefore, the Meaning in Life intervention program offers a
supportive environment for young and middle-aged cancer patients, enabling them to
delve deep into the existential issues that cancer presents, alongside exploring the
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distinctive psychological challenges associated with their age group, such as concerns
about future goals, careers, and family. Moreover, this intervention holds particular
significance for young and middle-aged cancer patients, as the program fosters patients'
awareness of avenues to find meaning, enabling them to not only embrace and adapt to
their illness while navigating multiple roles but also offer them a renewed sense of
purpose and direction.

After the completion of the current project, our final focus will be on sustaining
such projects in the long term. We are fully dedicated to crafting a comprehensive
brochure, with the aim of ensuring its accessibility not only in specialized oncology
hospitals but also in public hospitals, thus providing indispensable support to
individuals grappling with cancer.

This study is expected to have some limitations. First, this study represents a
single-center randomized trial, and therefore, its findings may not be readily applicable
to all settings. Further research conducted in a multi-center, interdisciplinary, and
transregional context will be imperative. Secondly, considering the specificity and cost
of the treatment, the patients we recruit may be young and middle-aged cancer patients
who meet the criteria for proton-carbon ion therapy and have higher incomes. This
could potentially limit the generalizability of the study results. Finally, it should be
noted that in our study, the control group receives standard care rather than an active
control. The effectiveness of our intervention might be partly due to the non-specific

effects of group therapy.
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Figure legends
Figure 1: CONSORT flow chart of the study;

Figure 2: The schedule of trial enrolment, interventions and assessments
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Figure 1 CONSORT flow chart of the study
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Abbreviations: PIL, Purpose in Life Test; DT, Distress Thermometer; C-PTGlI,
Chinese version of the Post-Traumatic Growth Inventory.

Figure 2 The schedule of trial enrolment, interventions and assessments
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The objective of this exercise is to assist patients in gaini

Session | Theme Content %I
1 Value ® Didactics %
® Mindfulness meditation é
® [Experiential exercises: Value Auction ?;E
The objective of this exercise is to assist the patient 1n§d§ ifying and clarifying their values,
while also recognizing the profound connection betw%égalues and meaning.
® Group discussions g:; | §
® Homework %; %
53
Throughout the 4-week program, participants are encaur@ed to actively seek out moments,
events, or situations that hold personal significance to glerﬁ They can capture these moments
by taking photos with their cell phones and are 1nv1ted°fto s:ilare them during the final session.
g =
2 Historical Sources of Meaning ® Didactics g %
® Mindfulness meditation ‘% g
® Experiential exercises: Impact Wheel Exercise | ;’
3

g awareness of the people, events,
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memories, experiences, values, and other aspects that Bavesprofoundly influenced their lives.

Additionally, it aims to help them identify what they chieved or learned in life that can

be shared with others.
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® Group discussions 3 S
>
L wE
Attitudinal Sources of Meaning | ®  Didactics 5=
o
® Mindfulness meditation 2a
® Experiential exercises: Mountain Range Exercise ;Eg
2.m
v . . . ERZEES .
The objective of this exercise is to help the patient Ecdilect how they navigated through
, . . > T : .
previous challenging moments and experiences, whilezalsg fostering an understanding of the
. . . s %
interplay between attitude and meaning. R
o
» 3
. . L =
®  Group discussions 2 3
. Z 3
Free Choice and Responsibility | ®  Didactics ?—J' o
T oa
® Mindfulness meditation T S
=5 @
-
® Experiential exercises: My Possibility = IS
a 8

The objective of this exercise is to enable each patient?j%b cgrectly experience the significance
of freedom, choice, and responsibility in relation to the pr%;ctical dilemmas they are currently

>
confronting, and how these aspects are interconnected Wi@l the concept of meaning.
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® Group discussions
Creative Sources of Meaning ® Didactics 0
® Mindfulness meditation f.;b
® Experiential exercises: Time Pie Exercise %
The objective of this exercise is to encourage each mé’ 3t to view their daily routine as a
starting point for recognizing that creativity holds rel}éé%lce not only to the individual but
also to everyday tasks. It aims to assist the patient in %@éélg meaning within these routines.
® Group discussions E@’%
> o
Experiential Sources of Meaning | ® Didactics E_’ é
® Mindfulness meditation E §
® Experiential exercises: Share photos from your cell pl%)ne%
Experiences are inherently personal, and the objectié this exercise is to utilize photos
from each individual's cell phone as a tool to facé"lta patients in sharing meaningful
S
moments and experiences from their lives. §
Q
® Share Homework for the first session é
® Group discussions
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SPIRIT 2013 Checklist: Recommended items to address in a clinical trial protocol and related docﬁnegts*
Section/item Item | Description 3 gi Addressed on
No 2305 page number
Administrative information ECE o
Title 1 Descriptive title identifying the study design, population, interventions, a@éé applicable, trial | 1
acronym g?q g
Trial 2a Trial identifier and registry name. If not yet registered, name of intended regigtgyg 3
registration »'>0
2b All items from the World Health Organization Trial Registration Data Set §; m% 3
Protocol 3 Date and version identifier & 2 1
version ? §
Funding 4 Sources and types of financial, material, and other support 2 ?9,, 22
Roles and | S5a Names, affiliations, and roles of protocol contributors e > 1,22
responsibilities 3 %
5b Name and contact information for the trial sponsor 2 % N/A
Sc Role of study sponsor and funders, if any, in study design; collection, manag@'neﬁt, analysis, and 22
interpretation of data; writing of the report; and the decision to submit the gép((g”t for publication,
including whether they will have ultimate authority over any of these activitigjs ;
5d Composition, roles, and responsibilities of the coordinating centre, steering c_@?mfgittee, endpoint 17-18
adjudication committee, data management team, and other individuals or groups ogerseeing the trial,
if applicable (see Item 21a for data monitoring committee) >
Introduction £
Background 6a Description of research question and justification for undertaking the trial, incl@iing summary of | 4-6

and rationale

relevant studies (published and unpublished) examining benefits and harms for e&h intervention
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6b Explanation for choice of comparators 13
Objectives 7 Specific objectives or hypotheses 5-6
Trial design 8 Description of trial design including type of trial (eg, parallel group, cros %'bé factorial, single | 6
group), allocation ratio, and framework (eg, superiority, equivalence, noninfegi r%y exploratory)
Methods: Participants, interventions, and outcomes %é §
Study setting 9 Description of study settings (eg, community clinic, academic hospital) and By :gf countries where | 6-7
data will be collected. Reference to where list of study sites can be obtained § ‘é’%
Eligibility 10 Inclusion and exclusion criteria for participants. If applicable, eligibility cr1%ﬁzgfor study centres | 7-8
criteria and individuals who will perform the interventions (eg, surgeons, psychotherg&s%s)
Interventions 11a Interventions for each group with sufficient detail to allow replication, 1nclud1§§g)w and when they | 10-13
will be administered 5 w
11b Criteria for discontinuing or modifying allocated interventions for a given tridl paglcipant (eg, drug | N/A
dose change in response to harms, participant request, or improving/worseni@ dgease)
Ilc Strategies to improve adherence to intervention protocols, and any proce&'iurﬁs for monitoring | 10
adherence (eg, drug tablet return, laboratory tests) a 'c'
11d Relevant concomitant care and interventions that are permitted or prohibited gurmg the trial 8, 14
Outcomes 12 Primary, secondary, and other outcomes, including the specific measuremengvaﬁable (eg, systolic | 15-16
blood pressure), analysis metric (eg, change from baseline, final value, tim&to Zvent), method of
aggregation (eg, median, proportion), and time point for each outcome. EXpl§na§on of the clinical
relevance of chosen efficacy and harm outcomes is strongly recommended § %
Participant 13 Time schedule of enrolment, interventions (including any run-ins and washogtsjgassessments, and | 7-15, Figure2
timeline visits for participants. A schematic diagram is highly recommended (see FiguPe) nm
Sample size 14 Estimated number of participants needed to achieve study objectives and how (1% was determined, | 8
including clinical and statistical assumptions supporting any sample size calculatBons
Recruitment 15 Strategies for achieving adequate participant enrolment to reach target sample si% 8

Methods: Assignment of interventions (for controlled trials)
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Allocation: 16a Method of generating the allocation sequence (eg, computer-generated rand8m iumbers), and list | 8-9
Sequence of any factors for stratification. To reduce predictability of a random sequence,ﬁetgjls of any planned
generation restriction (eg, blocking) should be provided in a separate document that is uné\@éable to those who
enrol participants or assign interventions §§ 2
Allocation 16b Mechanism of implementing the allocation sequence (eg, central telephone; sécélgltially numbered, | 8-9
concealment opaque, sealed envelopes), describing any steps to conceal the sequence @gginterventions are
mechanism assigned SR
Implementation | 16¢ Who will generate the allocation sequence, who will enrol participants, %ﬁjcgwho will assign | 7-9
participants to interventions ;:g %
Blinding 17a Who will be blinded after assignment to interventions (eg, trial participants, ca;r%;ioviders, outcome | 8-9,14,16
(masking) assessors, data analysts), and how Sh=
17b If blinded, circumstances under which unblinding is permissible, and proejed : for revealing a | 8-9
participant’s allocated intervention during the trial ? §
Methods: Data collection, management, and analysis = %
Data collection | 18a Plans for assessment and collection of outcome, baseline, and other trial datagi ciruding any related | 14-15
methods processes to promote data quality (eg, duplicate measurements, training%o cassessors) and a
description of study instruments (eg, questionnaires, laboratory tests) along with %eir reliability and
validity, if known. Reference to where data collection forms can be found, if got &1 the protocol
18b Plans to promote participant retention and complete follow-up, including lis§of§ny outcome data | 14-15
to be collected for participants who discontinue or deviate from intervention ﬁrotﬁcols
Data 19 Plans for data entry, coding, security, and storage, including any related pro@sslegs to promote data | 17-18
management quality (eg, double data entry; range checks for data values). Reference to ?Bwh'g\zjre details of data
management procedures can be found, if not in the protocol >
Statistical 20a Statistical methods for analysing primary and secondary outcomes. Reference to @here other details | 16-17
methods of the statistical analysis plan can be found, if not in the protocol 8
20b Methods for any additional analyses (eg, subgroup and adjusted analyses) 16-17
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20c Definition of analysis population relating to protocol non-adherence (eg, aséémiomised analysis), | 16-17
and any statistical methods to handle missing data (eg, multiple imputation) E) 8
Methods: Monitoring é gé
Data 2la Composition of data monitoring committee (DMC); summary of its role arﬁiér%)ortmg structure; | 17-18
monitoring statement of whether it is independent from the sponsor and competing 1nte%§t§ and reference to
where further details about its charter can be found, if not in the protog@.gAltematlvely, an
explanation of why a DMC is not needed SR
21b Description of any interim analyses and stopping guidelines, including who wﬁ;ﬂa_lgve access to these | N/A
interim results and make the final decision to terminate the trial a2
Harms 22 Plans for collecting, assessing, reporting, and managing solicited and s z’@gneously reported | 18
adverse events and other unintended effects of trial interventions or trial condgif}=
Auditing 23 Frequency and procedures for auditing trial conduct, if any, and whethef th& process will be | N/A
independent from investigators and the sponsor ? é’_
Ethics and dissemination 2 3
Research ethics | 24 Plans for seeking research ethics committee/institutional review board (REC@RE% approval 19
approval 5
Protocol 25 Plans for communicating important protocol modifications (eg, changes go @\llglblllty criteria, | 19
amendments outcomes, analyses) to relevant parties (eg, investigators, REC/IRBs, tgal Sarticipants, trial
registries, journals, regulators) 5] §
Consent or | 26a Who will obtain informed consent or assent from potential trial participants or%utl(;;orised surrogates, | 7
assent and how (see Item 32) 8 g
26b Additional consent provisions for collection and use of participant data and byologlcal specimens in | N/A
ancillary studies, if applicable >
Confidentiality | 27 How personal information about potential and enrolled participants will be collgcted, shared, and | 17-18
maintained in order to protect confidentiality before, during, and after the trial ®
Declaration of | 28 Financial and other competing interests for principal investigators for the overall tBlal and each study | 22
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interests site
Access to data | 29 Statement of who will have access to the final trial dataset, and disclosure of contggctual agreements | 18
that limit such access for investigators m
Ancillary and | 30 Provisions, if any, for ancillary and post-trial care, and for compensation to é who suffer harm | N/A
post-trial care from trial participation 2
Dissemination | 31a Plans for investigators and sponsor to communicate trial results to peg@og)ants healthcare | 18-19
policy professionals, the public, and other relevant groups (eg, via pubhcatlon“’ g@ortlng in results
databases, or other data sharing arrangements), including any publication resgletfons
31b Authorship eligibility guidelines and any intended use of professional wrlterm 22 18-19
31c Plans, if any, for granting public access to the full protocol, participant-level %@@et and statistical | 18
code Shz
Appendices @ 2
Informed 32 Model consent form and other related documentation given to participants an dfa orised surrogates | Additional
consent N ?9,, File 1
materials a =
Biological 33 Plans for collection, laboratory evaluation, and storage of biological specgme:ils for genetic or | N/A
specimens molecular analysis in the current trial and for future use in ancillary studies, 1§ apﬁhcable

*It is strongly recommended that this checklist be read in conjunction with the SPIRIT 2013 Explanation & E@boratlon for important clarification

on the items. Amendments to the protocol should be tracked and dated. The SPIRIT checklist 1s copyg‘gh&d by the SPIRIT Group under the

Creative Commons. “Attribution-NonCommercial-NoDerivs 3.0 Unported” license.
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