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Abstract

Introduction: One of the most common distressing conditions experienced by breast cancer

survivors is fear of cancer recurrence (FCR). There is, however, no standard intervention for

ameliorating FCR. Our clinical experience and previous studies have suggested the potential

benefits of problem-solving therapy (PST) and behavioral activation (BA). Given the huge number

of cancer survivors and limited number of therapists to competently conduct PST and BA, we have

developed PST and BA smartphone applications. This study aimed to evaluate the efficacy of the

smartphone-based PST (Kaiketsu-App) and BA (Genki-App) apps in reducing FCR in breast cancer

patients.

Methods and analysis: The SMartphone Intervention to LEssen fear of cancer recurrence (SMILE)

project is an open-label, individually randomized, parallel-group trial. Allocation will be managed

by a central server, using a computer-generated random allocation sequence provided by an

independent data center. Participants will be randomized to smartphone-based intervention plus

treatment as usual (TAU) or wait-list control with TAU alone. The primary end point of the study is

the Japanese version of the Concerns About Recurrence Scale, which will be administered as an

electronic patient-reported outcome on the patients’ smartphone after 8 weeks.

Ethics and dissemination: The present study is subject to the ethical guidelines for clinical studies

published by Japan’s Ministry of Education, Science and Technology and Ministry of Health,

Labour and Welfare and the modified Act on the Protection of Personal Information as well as the

ethical principles established for research on humans stipulated in the Declaration of Helsinki and
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further amendments thereto. The protocol was approved by the institutional review board of Nagoya

City University on January 15, 2018 (ID: 60-00-1171).

oNOYTULT D WN =

Trial registration: UMIN-CTR: UMIN000031140

17 Article Summary

Strengths and limitations of this study

-This study is the first trial investigating the efficacy of smartphone-based psychological therapy for
25 fear of cancer recurrence (FCR) among breast cancer survivors.

28 -Because many breast cancer survivors return to their households and work, easily accessible
31 therapeutic interventions without hospital visits may offer benefits.

34 -This study focuses on younger breast cancer survivors who are iPhone users; this focus could
reduce the external validity of the findings obtained.

39 -The use of the wait-list control conditions may overestimate the efficacy of the smartphone-based
42 psychotherapy.

45 -We will apply two types of psychotherapy and both interventions consist of complex, multifactorial
48 components; thus, we cannot be certain which intervention and components are most beneficial in

managing FCR; however, we will adopt a mixed-method design to overcome those issues.
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Introduction
Worldwide, breast cancer is one of the most common cancers among women. In Japan, it is also the
most common cancer among women, and the incidence is increasing. At present, approximately
90,000 women in Japan are annually diagnosed with breast cancer. Advances in early detection and
individualized medical treatment have improved the survival rate of breast cancer patients. The
current 10-year survival rate for breast cancer patients is over 90%, which contributes to the
increasing number of breast cancer survivors is increasing.1

Thus patients with breast cancer have on average a better prognosis than those with many
other types of cancer; however, it has been suggested that many breast cancer survivors suffer from
uncertainty anxiety and fear over recurrence. >4 Our previous study found that the most common
unmet needs experienced by ambulatory breast cancer patients are psychological—especially fear
of cancer recurrence (FCR); over half of patients complained of such needs.” Among breast cancer
patients, FCR is, not only highly prevalent, bu also associated with poor quality of life.” >

Accordingly, there is an urgent need for an appropriate intervention for FCR. However, there
is no standard intervention for ameliorating FCR.® Recent studies have demonstrated that the
following can improve FCR among breast cancer survivors: mindfulness stress reduction (six
weekly group sessions); cognitive behavioral therapy (CBT; five individual face-to-face sessions
and three e-consultations over a period of 3 months); and the novel theoretically based intervention

of ConquerFear, which includes attention training, metacognition, and acceptance and mindfulness

T . 9-12 . . ..
(five individual face-to-face sessions over 10 weeks).” “ These interventions may be promising;

6
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however, one problem with this kind of intervention is the low participation rate owing to time and
distance issues (e.g., over 60% of potentially eligible subjects have been found to decline
participation).g’ 1% I addition, the number of therapists who can provide such specialized care
may be severely limited, which is a serious problem in many countries.

Our past experience and some studies indicate the effectiveness of CBT, including problem-
solving therapy (PST) and behavioral activation (BA), for FCR among breast cancer survivors.'>*
We have demonstrated that patients’ problem-solving skills were significantly associated with
FCR." PST and BA are straightforward interventions that can be administered by less experienced
therapists, including nurses.”” However, patients willing to undergo PST or BA are rarely able to do
so even in well-resourced countries because a typical course of PST or BA consists of eight to 12

face-to-face sessions lasting 1 or 1.5 hours led by an trained 1:herapis1:.20'22

Though such programs seem promising, they appear to suffer similar limitations to those of the
above-mentioned therapeutic interventions.”'> Given the growing number of women annually
diagnosed with breast cancer and the high prevalence among them of unmet needs of FCR, a
completely novel approach to therapy provision is required. Recent studies have demonstrated the

effectiveness of computerized CBT. %

In light of recent developments in information and
communication technology (ICT), CBT delivered via smartphones may be a better treatment option
for FCR—in terms of accessibility and portability—than a computer-based one.”> We have recently

developed a smartphone CBT app, which teaches skills in BA and cognitive restructuring; we

demonstrated its efficacy for antidepressant-resistant major depression in a randomized controlled

7
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trial.*® We have also developed PST programs as a smartphone app and demonstrated the
acceptability and efficacy of the smartphone-based PST in a single-arm pilot study with breast
cancer survivors.”’ The purpose of the present randomized study is to examine the efficacy of

smartphone-based PST and BA interventions to reduce FCR in breast cancer patients in a

randomized controlled trial.

Methods and analysis

This protocol has been written in accordance with the SPIRIT guideline.”®

Trial design

The present study is an individually randomized, parallel-group trial (Figure 1). An independent
data center will provide computer-generated random allocation sequences. The allocation sequences
are maintained centrally, and the results of the assignment will be sent automatically to the study
participants by e-mail. The participants are randomized to smartphone-based intervention plus

treatment as usual (TAU) or wait-list control with TAU alone.

Interventions: Smartphone-based PST (Kaiketsu-App) and BA (Genki-App)
PST provides patients with a structured strategy for solving their problems. PST includes the
following five steps™: (1) identification, definition, and breakdown of the problem; (2) establishing

achievable goals; (3) generating solutions; (4) evaluating and choosing the solution; and (5)

8
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implementing the chosen solution and evaluating the outcome after implementation.

The smartphone-based PST program, called Kaiketsu-App (“Kaiketsu” means “Solution”
in Japanese), for iPhones and iPads (Apple Inc., Cupertino, CA, USA) was developed for this study
(Figure 2). The development was based on our empirically supported PST manual.'® Kaiketsu-App
comprises nine sessions: three introductory session; four sessions about learning the PST in five
steps; one session of actual training; and one concluding session. The shortest time necessary to
complete Kaiketsu-App is 2 weeks. The main program consists of dialogues between characters,
who explain the principles and skills of PST. After the first session, participants have to do
homework. The time necessary to complete one session is approximately 30 minutes.

BA intervention was developed based on the hypothesis that anxiety can lead to less
pleasurable behavior and more sedentary life, which then may lead to worsening anxiety.29

The smartphone-based BA program Genki-App (“Genki” means “Energy or Vitality” in
Japanese), for iPhones and iPads (Figure 3) was developed as part of the smartphone-based CBT
program which was developed for our previous study.3 0 Genki-App consists of two sessions, and
approximately 30 minutes is needed to complete each session.

Over the 8-week period of the programs, participants are encouraged to complete the

sessions and homework through automated e-mail reminders once a week.

Participants

The inclusion criteria for participants are as follows: (1) diagnosis of breast cancer and awareness of

9
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the cancer diagnosis; (2) age 2049 years; (3) 1 year following breast surgery; (4) currently disease
free; (5) ability to complete an electronic patient reported outcome (¢ePRO) using an iPhone or iPad;
(6) being an iPhone or iPad user and having an apple ID to install applications using App Store. We
limit the patients’ age to 2049 years because one study and our previous investigation
demonstrated that individuals of that age are at high risk of FCR and that more than 50% of such
people have smartphones.g’ 31,32

The exclusion criteria for participants are as follows: (1) having active, serious physical
disease that affects household and light work and a current or past history of cancer other than
breast cancer; (2) inability to understand Japanese; (3) currently undergoing follow-up and
treatment in a psychiatry department or by other mental health professionals; (4) patients who have

previously undergone structured PST, BA therapy, or CBT; (5) judged inappropriate for

participation by the researchers.

Procedures

Newly developed research management system

To lessen patient inconvenience in visiting hospital for this study and oncologists’ workload in

enrolling study participants, we developed a research management system making full use of ICT

technology (Figure 4). The study’s Web site (https://smile-project.org/) provides information about

this study. A poster briefly introducing the study and including a QR code for the Web site has been

put up in several core cancer hospitals in Japan. The Web site explains the purpose of the study,
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eligibility criteria, and methods used; it also features a video briefly introducing the study as well as

providing full written information about it. Potential participants who are interested in the study can

oNOYTULT D WN =

e-mail the study’s central office, and clinical research coordinators (CRCs) at the central office

11 ascertain their eligibility by telephone (Table 1).
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Table 1 Schedule for outcome measurement

Time points
0 week 2 weeks 4 wees 8 weeks | 24 weeks

Assessment Understanding of the e-Consent o

Characteristic o

CARS-J, HADS o o o o [

FCRI, SCNS-SF34, PTGI-J o o o=

Satisfaction with interventions o

Qualitative assessment of apps o

CARS-J: Japanese version of the Concerns About Recurrence Scale
HADS: Hospital Anxiety and Depression Scale

Fear of Cancer Recurrence Inventory short form (FCRI-SF)
SCNS-SF34: Short-form Supportive Care Needs Survey questionnaire
PTGI-J: Posttraumatic Growth Inventory-Japanese

*These would be evaluated only for intervention group

12
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Electronic informed consent and randomization at week 0

After screening, the CRCs will seek to obtain the subjects’ electronic informed consent (e-consent)
via e-PRO system at week 0. Participants will be requested to upload a picture of identification
materials (patients will be especially encouraged to attach a photo of the ID card of the hospital
where they made regular follow-up visits for breast cancer). This e-consent procedure is in
accordance with the guidance of the US Food and Drug Administration (FDA).»

After providing e-consent and completing the baseline investigation by e-PRO, the
participants will be randomly allocated to either the smartphone-based PST and BA group or the
wait-list control group in a 1:1 ratio using the electronic data-capturing Web program (EDC) at the
data management center (Figure 1). The random allocation will therefore be concealed.

If a participant is allocated to the intervention group, they will receive a password unique to
them for using Kaiketsu-App and Genki-App. Upon entering the password, participants will be able
to proceed to the sections for Kaiketsu-App and Genki-App. If participants are allocated to the
control group, they will be informed that use of Kaiketsu-App and Genki-App can be resumed if

they wish after week 8.

Data management, central monitoring, and auditing
We will collect all data except qualitative interview data through e-PRO; we will obtain qualitative

interview data by telephone (See below for details). If participants fail to provide their responses

13
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regarding FCR, a CRC blinded to the assignment will telephone the subjects to elicit their answers.

Data management and central monitoring will be performed using the EDC. The EDC consists of

two different and independent parts, one including personal information and the other including

trial-related data (e.g., assignment, outcomes, etc.) for security. Auditing is not planned for this

study because the interventions are not invasive.

Dataset available

The  de-identified  anonymized  dataset will be  uploaded to  UMIN-ICDR

(http://www.umin.ac.jp/icdr/index-j.html) and researchers approved by the Steering Committee will

be able to have access to the dataset.

Trial period: weeks 0—8

For participants allocated to the intervention group, an automated e-mail encouraging their

adherence to Kaiketsu-App and Genki-App will be sent every week for 8 weeks. The research team

can check the patient’s progress (number of times and duration using each application) with

Kaiketsu-App and Genki-App using Google Analytics. At weeks 2, 4, and 8, participants will

receive an e-mail encouraging them to record their responses on e-PRO.

Follow-up period: weeks 824

Participants allocated to the control group can resume the Kaiketsu-App and Genki-App if they

14
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wish. At week 24, participants allocated to the intervention group will receive an e-mail

encouraging them to provide their responses on e-PRO.

oNOYTULT D WN =

1 Concomitant treatments

14 There is no restriction on concomitant treatments.

Stopping rules for participants

Discontinuation of protocol treatment

25 If a participant meets any of the following conditions, the research team can discontinue the
28 Kaiketsu-App and Genki-App. However, the participant will not be considered to have dropped out
31 of the trial at that stage and will receive the protocol assessments: (1) the participant wishes to stop
34 the protocol treatment; (2) the research team judges that the risk of the protocol treatment is greater
than the benefit for any reason; (3) the research team judges that it is inappropriate to continue the

39 protocol treatment for any reason.

45 Stopping assessment
48 If a participant withdraws consent for assessment, she will not be followed up. Subjects will be
excluded from the intention-to-treat (ITT) cohort of the trial only if their characteristics are found to

meet any exclusion criteria at baseline (e.g., age over 50 years) after participation.

58 15

60 For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml



oNOYTULT D WN =

BMJ Open

Assessment measures

Table 1 shows the schedule for outcome measurement.

Primary outcome measure

Fear of recurrence: CARS-J

Originally developed in the United States, CARS-J is a 26-item self-report scale to measure fear of
recurrence of breast cancer.”* The reliability and validity of CARS-J has been confirmed among
Japanese breast cancer patients.35 CARS-]J assesses the overall fear of breast cancer recurrence and
four domains of specific fear of recurrence. Overall fear comprises four items: questions on
frequency; potential for upset; consistency; and intensity of fear. The overall fear score with CARS-
J is our primary outcome. The range of possible scores for overall fear is 4-24; a higher score

indicates greater fear of recurrence.

Secondary outcome measures

Fear of Cancer Recurrence Inventory—Short Form

The Fear of Cancer Recurrence Inventory—Short Form (FCRI-SF) is a nine-item self-report scale,
originally developed in Canada.’® *’ The FCRI evaluates the presence and severity of intrusive
thoughts associated with FCR: scores range from 0 to 36; a higher score indicates severe FCR.
Unlike with CARS-J, the FCRI-SF can measure fear of recurrence of any type of cancer. The
Japanese version of the FCRI-SF was developed after obtaining permission from the original author

and using a forward-backward translation process. In this study, the measure will be included as a

16
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secondary outcome after its validity and reliability have been ascertained.

Psychological distress: Hospital Anxiety and Depression Scale

The Hospital Anxiety and Depression Scale (HADS), a self-report questionnaire comprising
14 items, was developed for use with medically ill patients. The HADS consists of an anxiety and a
depression subscale (0—21 points each). The total score ranges from 0 to 42; a higher score indicates
more severe depression and anxiety.3 ® The Japanese version of the HADS has been validated for

39
cancer populations.

Patients perceived needs: Short-form Supportive Care Needs Survey questionnaire

The Short-form Supportive Care Needs Survey questionnaire (SCNS-SF34) is a self-
administered instrument for assessing the perceived needs of cancer patients.40 The SCNS-SF34
comprises 34 items covering five domains of need: psychological; health system and information;
physical and daily living; patient care and support; and sexuality. The total score is obtained by
summing all the subscales (range, 34-170). A higher score indicates a higher perceived need. The

validity and reliability of the Japanese version of SCNS-SF34 have been established.”!

Posttraumatic Growth Inventory-Japanese version
The Posttraumatic Growth Inventory (PTGI) is a 21-item self-report scale, originally developed in

the United States.” The PTGI includes items that measure positive psychological change

17
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experienced as a result of struggle with major life crises or traumatic events. The PTGI-J consists of
four subscales: relating to others; new possibilities; personal strength; and spiritual change and
appreciation of life. The total score ranges from 0 to 90; a higher score indicates more positive

43
changes.

Satisfaction with intervention

To assess patients’ perceived satisfaction with the intervention, we ask two additional items. The
items are as follows. (1) “Please rate your satisfaction with the treatment in meeting your needs
during the past 2 months by assigning it a score from 0 to 100; a score of 100 indicates complete
satisfaction. A score of 60 is considered the passing level.” (2) “Please rate your overall satisfaction
with the treatment during the past 2 months by assigning it a score from 0 to 100; a score of 100
indicates complete satisfaction. A score of 60 is considered the passing level.” A lower score

indicates lower satisfaction. We used this method in our previous study.44

Understanding e-consent

We will ask ten questions will be asked at week 0 related to the participants’ understanding of e-
consent: purpose of the study; randomization; voluntarily participation; duration of study; risks and
benefits of study participation; free withdrawal anytime from the study; contact method for
questions and more detailed information about the study; method of participant identification

(uploading a photo of the hospital registration card); which of the video or written documentation in

18
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the Web site was the more helpful in understanding the study contents ; and free opinions regarding

e-consent.

oNOYTULT D WN =

11 Qualitative evaluation of intervention

14 The intervention will consist of multiple complex components; accordingly, simple structured
17 telephone interviews will be conducted at 8 weeks for approximately 30 subjects willing to
participate in this additional survey to evaluate the effective parts of the complex intervention. The
interview items will be as follows. (1) “Please talk freely about the usefulness of the smartphone
25 PST and smartphone behavioral intervention.” (2) “Please talk freely about the usefulness of each
28 of the five steps of the smartphone PST and give your reasons for your opinions.” (3) “Please talk
31 freely about the usefulness of the two parts of the smartphone behavioral intervention and give your
34 reasons for your opinions.” (4) “Please talk freely about the effectiveness of the intervention, for
example, the regular encouraging e-mail, and if any other components contributed to improving
39 your fear of recurrence.” If the participants permit, the answers will be recorded using a voice

42 recorder.

48 Sociodemographic and biomedical factors
e-PRO will also be used to obtain information about the patients’ sociodemographic and biomedical
status (marital status, level of education, and employment status) and biomedical information

56 (physical function, time since diagnosis, clinical stage, and anti-cancer treatment).
58 19
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Data analysis

Primary analyses

To examine the treatment effect parameters of all randomly assigned subjects in the primary

analysis set according to the ITT principle, we will analyze the primary outcome (CARS-J score at

weeks 2, 4, and 8) using a generalized linear model with unstructured covariance and robust

standard errors. The fixed effects are CARS-J score at baseline, treatment allocation (intervention

versus control), time (2, 4, and 8 weeks as categorical variable), and treatment-by-time interaction;

the random effects are subjects (as intercepts). The primary outcome of interest is the difference in

CARS-]J scores between the two groups at week 8. A two-sided P value of less than 0.05 will be

used to indicate statistical significance.

Secondary analyses

We will perform secondary analyses to supplement our primary analysis and to obtain a clearer

understanding of our clinical questions. The secondary analyses will use models similar to that of

the primary analysis and will also examine data for the secondary outcome measures. The

secondary analyses will include an assessment of the validity and reliability of FCR-J. These

analyses will be conducted for exploratory purposes.

Interim analyses

20

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml



Page 21 of 41

oNOYTULT D WN =

BMJ Open

We do not plan any interim analysis.

Sample size estimation

Our previous phase II study revealed that the mean CARS-J scores were 12.8 at pre-intervention
(baseline), 12.4 at 4 weeks, and 11.2 at 8 weeks.”” We assumed the following: the mean CARS-J
score at 2 weeks would be 12.6; the overall CARS-J scores in the control arms would not change
(12.8 at 0, 2, 4, and 8 weeks); the variance of the score would be 30 at all times; and the intra-class
correlation would be 0.82 (i.e., we assumed a compound symmetry working covariance structure).
Thus, for a sample size based on 0.8 power to detect a significant difference at P = .05 (two-sided),
211 participants would be required for each arm. Assuming that 5% of the initial entries would drop

out, we would need to recruit 444 participants into the trial.

Publication policy

The protocol paper and study results will be submitted to peer-reviewed journals. The first author of
the main paper will be a member of the steering committee (authors of the protocol paper). Another
person could be the first author if approved by the steering committee. The list of co-authors will be

determined before submitting each paper.

Study period

The study period of this trial will be from April 2017 to March 2020; the participant entry period

21
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will be April 2018 to September 2019.

Patient and public involvement statement

The study protocol was designed with a patient (breast cancer survivor) and she participated in this

study as a researcher. She appropriately discussed with other patients when a patient’s preferences

and/or opinions should be considered. She will play a same role on implementing the study. Thus

patients were and will be always involved in the study. Results of the study will be shown in the

study home page.

Ethics and dissemination

The present study is subject to ethical guidelines for clinical studies published by Japan’s Ministry

of Education, Science and Technology and Ministry of Health, Labour and Welfare and the

modified Act on the Protection of Personal Information as well as the ethical principles established

for research on humans stipulated in the Declaration of Helsinki and further amendments thereto.

The protocol was approved by the institutional review board of Nagoya City University on

January 15, 2018 (ID: 60-00-1171). If important protocol modifications are needed, the

investigators will discuss them and report to the review board for approval.

With regard to dissemination, the results obtained will be submitted for publication in peer-

reviewed journals. The main and relevant findings will be presented at conferences.
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Discussion

To our knowledge, the present study is the first trial investigating the efficacy of
smartphone-based psychological therapy for fear of recurrence among breast cancer survivors.
Considering the huge number of breast cancer survivors and low participant rate with other types of
therapeutic interventions, smartphone-based psychological therapy may offer a more accessible
option. As many cancer survivors return to their households and to work, easily accessible
therapeutic interventions may offer additional benefits in managing fear of recurrence. The present
study focuses on younger breast cancer patients who are iPhone users. However, many other
patients suffering from fear of recurrence use other types of smartphones (e.g., Android); in
addition, including patients aged 50 years and above would constitute a broader targeted population.
If the efficacy of the smartphone-based intervention program among our participants is confirmed,
the program will have promising applicability in real clinical settings.

The present study has some methodological limitations. First, not all patients who are
interested in and willing to use Kaiketsu-App and Genki-App possess a smartphone. This may
weaken the applicability of the results from this trial to all breast cancer patients with fear of
recurrence. Especially, the results may not be applicable to patients in developing countries and to
those with poor ICT literacy.

Second, we will use a wait-list control as the comparator owing to feasibility and ethical
considerations. The odds of response was found to be statistically significantly greater for no

treatment than the wait list.*’ The wait list may therefore lead to some overestimation of the
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efficacy of smartphone-based psychotherapy.

Third, we will apply two types of psychotherapy—BA and PST—as interventions. Both

psychotherapeutic interventions consist of complex, multifactorial components. Thus, if the

interventions prove superior to the wait-list controls, we cannot determine which intervention and

components are most efficacious or beneficial in managing fear of recurrence. However, to

overcome this limitation, we will adopt a mixed-method design and can check adherence with each

intervention (detailed in “Methods and analysis”) so that we can identify the most useful

components of the interventions.

Fourth, we will request that participants upload images for identification (they will be

especially encouraged to attach a photo of the hospital registration card) to avoid individuals

masquerading as breast cancer patients. However, possible deception cannot be completely

prevented in our recruitment system.

Author contributions
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Trial status

The randomized trial, which commenced on 2th, April, 2018, currently enrolls participants. The

estimated end date for this study is in March 2020.
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Figure legend

Fig. 1 Participant flow diagram
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11 Fig. 2 Kaiketsu App

14 Application for smartphone based problem-solving treatment

Fig. 3Genki App

Application for smartphone based behavioral activation

28 Fig. 4 Study management system

31 e-Consent: electric informed consent; e-PRO: electric patient reported outcome
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Smartphone PST & BA intervention (n=) | Treatment as usual (n=) |
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|

Lost to follow-up (n=) Lost to follow-up (n=)
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Analysis (=) Analysis (n=)
Excluded from analysis (n=) Excluded from analysis (n=)

Fig. 1 Participant flow diagram

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 32 of 41



Page 33 of 41

oNOYTULT D WN =

QuuuuuuuuuubdbbdDDdDDDDMDMNDEDMNDWWWWWWWWWWRNNNNNNNNNN= =2 2 29299230999
VWO NOOCULLhAWN-_rOCVONOOCTULDWN—_,rOCVOONOOCULDDWN=—_,rOUOVUONOOCULPMNWN—_ODOVUONOUVPSD WN =0

BMJ Open
Carrier & 2:56 PM () #
< Back Introduction
V
)
&

@)

Fig. 2 Kaiketsu App

Application for smartphone based problem-solving treatment
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Reporting checklist for protocol of a clinical trial.
Based on the SPIRIT guidelines.

Instructions to authors

Complete this checklist by entering the page numbers from your manuscript where readers will find
each of the items listed below.

Your article may not currently address all the items on the checklist. Please modify your text to
include the missing information. If you are certain that an item does not apply, please write "n/a" and
provide a short explanation.

Upload your completed checklist as an extra file when you submit to a journal.
In your methods section, say that you used the SPIRIT reporting guidelines, and cite them as:

Chan A-W, Tetzlaff JM, Altman DG, Laupacis A, Ggtzsche PC, Krleza-Jeri¢ K, Hrébjartsson A, Mann
H, Dickersin K, Berlin J, Doré C, Parulekar W, Summerskill W, Groves T, Schulz K, Sox H, Rockhold
FW, Rennie D, Moher D. SPIRIT 2013 Statement: Defining standard protocol items for clinical trials.

Ann Intern Med. 2013;158(3):200-207

Page
Reporting ltem Number
Title #1 Descriptive title identifying the study design, population, 1
interventions, and, if applicable, trial acronym
Trial registration #2a  Trial identifier and registry name. If not yet registered, name 5
of intended registry
Trial registration: #2b  All items from the World Health Organization Trial 5
data set Registration Data Set
Protocol version #3 Date and version identifier 3
Funding #4 Sources and types of financial, material, and other support  22-23
Roles and #5a Names, affiliations, and roles of protocol contributors 22
responsibilities:
contributorship
Roles and #5b  Name and contact information for the trial sponsor 22

responsibilities:
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sponsor contact
information

Roles and
responsibilities:
sponsor and funder

Roles and
responsibilities:
committees

Background and
rationale

Background and
rationale: choice of
comparators

Objectives

Trial design

Study setting

Eligibility criteria

Interventions:
description

#5¢C

#5d

#6a

#6b

|:N:
©

3+
-_—
-_—
Q

BMJ Open

Role of study sponsor and funders, if any, in study design;
collection, management, analysis, and interpretation of
data; writing of the report; and the decision to submit the
report for publication, including whether they will have
ultimate authority over any of these activities

Composition, roles, and responsibilities of the coordinating
centre, steering committee, endpoint adjudication
committee, data management team, and other individuals or
groups overseeing the trial, if applicable (see Item 21a for
data monitoring committee)

Description of research question and justification for
undertaking the trial, including summary of relevant studies
(published and unpublished) examining benefits and harms
for each intervention

Explanation for choice of comparators

Specific objectives or hypotheses

Description of trial design including type of trial (eg, parallel
group, crossover, factorial, single group), allocation ratio,
and framework (eg, superiority, equivalence, non-inferiority,
exploratory)

Description of study settings (eg, community clinic,
academic hospital) and list of countries where data will be
collected. Reference to where list of study sites can be
obtained

Inclusion and exclusion criteria for participants. If applicable,
eligibility criteria for study centres and individuals who will
perform the interventions (eg, surgeons, psychotherapists)

Interventions for each group with sufficient detail to allow
replication, including how and when they will be
administered
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H*
—_
—_
(ep

Interventions: Criteria for discontinuing or modifying allocated 13
modifications interventions for a given trial participant (eg, drug dose

change in response to harms, participant request, or

improving / worsening disease)

3+
-_—
-_—
(@)

Interventions: Strategies to improve adherence to intervention protocols, 12-13
adherance and any procedures for monitoring adherence (eg, drug

tablet return; laboratory tests)

Interventions: #11d Relevant concomitant care and interventions that are 13
concomitant care permitted or prohibited during the trial
Outcomes #12 Primary, secondary, and other outcomes, including the 14-17

specific measurement variable (eg, systolic blood pressure),
analysis metric (eg, change from baseline, final value, time
to event), method of aggregation (eg, median, proportion),
and time point for each outcome. Explanation of the clinical
relevance of chosen efficacy and harm outcomes is strongly
recommended

3+
-_—
w

Participant timeline Time schedule of enrolment, interventions (including any Fig 1
run-ins and washouts), assessments, and visits for
participants. A schematic diagram is highly recommended

(see Figure)

H*
N
IS

Sample size Estimated number of participants needed to achieve study 19
objectives and how it was determined, including clinical and
statistical assumptions supporting any sample size

calculations

B =S
N
a

Recruitment Strategies for achieving adequate participant enrolment to 10-11

reach target sample size

Allocation: sequence #16a Method of generating the allocation sequence (eg, 11
generation computer-generated random numbers), and list of any
factors for stratification. To reduce predictability of a random
sequence, details of any planned restriction (eg, blocking)
should be provided in a separate document that is
unavailable to those who enrol participants or assign

interventions

B3
N
(e]
(e

Allocation Mechanism of implementing the allocation sequence (eg, 11

concealment central telephone; sequentially numbered, opaque, sealed
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mechanism

Allocation:
implementation

Blinding (masking)

Blinding (masking):
emergency
unblinding

Data collection plan

Data collection plan:
retention

Data management

Statistics: outcomes

Statistics: additional
analyses

Statistics: analysis
population and
missing data

N
(0]
(e

#20a

#20c

BMJ Open

envelopes), describing any steps to conceal the sequence
until interventions are assigned

Who will generate the allocation sequence, who will enrol
participants, and who will assign participants to
interventions

Who will be blinded after assignment to interventions (eg,
trial participants, care providers, outcome assessors, data
analysts), and how

If blinded, circumstances under which unblinding is
permissible, and procedure for revealing a participant’s
allocated intervention during the trial

Plans for assessment and collection of outcome, baseline,
and other trial data, including any related processes to
promote data quality (eg, duplicate measurements, training
of assessors) and a description of study instruments (eg,
questionnaires, laboratory tests) along with their reliability
and validity, if known. Reference to where data collection
forms can be found, if not in the protocol

Plans to promote participant retention and complete follow-
up, including list of any outcome data to be collected for
participants who discontinue or deviate from intervention
protocols

Plans for data entry, coding, security, and storage, including
any related processes to promote data quality (eg, double
data entry; range checks for data values). Reference to
where details of data management procedures can be
found, if not in the protocol

Statistical methods for analysing primary and secondary
outcomes. Reference to where other details of the statistical
analysis plan can be found, if not in the protocol

Methods for any additional analyses (eg, subgroup and
adjusted analyses)

Definition of analysis population relating to protocol non-
adherence (eg, as randomised analysis), and any statistical
methods to handle missing data (eg, multiple imputation)
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Data monitoring:
formal committee

Data monitoring:
interim analysis

Harms

Auditing

Research ethics
approval

Protocol
amendments

Consent or assent

Consent or assent:
ancillary studies

Confidentiality

Declaration of
interests

Data access

RS
N
-
Q

RS
N
-
(o

#24

#26a

#26b

#27

#28

#29

BMJ Open

Composition of data monitoring committee (DMC); summary

of its role and reporting structure; statement of whether it is
independent from the sponsor and competing interests; and
reference to where further details about its charter can be
found, if not in the protocol. Alternatively, an explanation of
why a DMC is not needed

Description of any interim analyses and stopping guidelines,

including who will have access to these interim results and
make the final decision to terminate the trial

Plans for collecting, assessing, reporting, and managing
solicited and spontaneously reported adverse events and

other unintended effects of trial interventions or trial conduct

Frequency and procedures for auditing trial conduct, if any,
and whether the process will be independent from
investigators and the sponsor

Plans for seeking research ethics committee / institutional
review board (REC / IRB) approval

Plans for communicating important protocol modifications
(eg, changes to eligibility criteria, outcomes, analyses) to
relevant parties (eg, investigators, REC / IRBs, trial
participants, trial registries, journals, regulators)

Who will obtain informed consent or assent from potential
trial participants or authorised surrogates, and how (see
Item 32)

Additional consent provisions for collection and use of
participant data and biological specimens in ancillary
studies, if applicable

How personal information about potential and enrolled
participants will be collected, shared, and maintained in
order to protect confidentiality before, during, and after the
trial

Financial and other competing interests for principal
investigators for the overall trial and each study site

Statement of who will have access to the final trial dataset,
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and disclosure of contractual agreements that limit such

1
2 access for investigators

3

4 Ancillary and post #30  Provisions, if any, for ancillary and post-trial care, and for NA
5

e trial care compensation to those who suffer harm from trial

% participation

8

?o Dissemination policy: #31a Plans for investigators and sponsor to communicate trial 20
11 trial results results to participants, healthcare professionals, the public,

:; and other relevant groups (eg, via publication, reporting in

14 results databases, or other data sharing arrangements),

12 including any publication restrictions

17

18 Dissemination policy: #31b Authorship eligibility guidelines and any intended use of 19
19 authorship professional writers

20 24
21

;g Dissemination policy: #31c Plans, if any, for granting public access to the full protocol, 12
24  reproducible participant-level dataset, and statistical code

25

% research

27

>g Informed consent #32 Model consent form and other related documentation given 11
;g materials to participants and authorised surrogates

g; Biological specimens #33 Plans for collection, laboratory evaluation, and storage of NA
33 biological specimens for genetic or molecular analysis in the

gg current trial and for future use in ancillary studies, if

36 applicable

37

38

The SPIRIT checklist is distributed under the terms of the Creative Commons Attribution License CC-
40 BY-ND 3.0. This checklist can be completed online using https://www.goodreports.org/, a tool made
by the EQUATOR Network in collaboration with Penelope.ai
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Abstract

Introduction: One of the most common distressing conditions experienced by breast cancer

survivors is fear of cancer recurrence (FCR). There is, however, no standard intervention for

ameliorating FCR. Our clinical experience and previous studies have suggested the potential

benefits of problem-solving therapy (PST) and behavioral activation (BA). Given the huge number

of cancer survivors and limited number of therapists to competently conduct PST and BA, we have

developed PST and BA smartphone applications. This study aimed to evaluate the efficacy of the

smartphone-based PST (Kaiketsu-App) and BA (Genki-App) apps in reducing FCR in breast cancer

patients.

Methods and analysis: The SMartphone Intervention to LEssen fear of cancer recurrence (SMILE)

project is an open-label, individually randomized, parallel-group trial. Allocation will be managed

by a central server, using a computer-generated random allocation sequence provided by an

independent data center. Participants will be randomized to smartphone-based intervention plus

treatment as usual (TAU) or wait-list control with TAU alone. The primary end point of the study is

the Japanese version of the Concerns About Recurrence Scale, which will be administered as an

electronic patient-reported outcome on the patients’ smartphone after 8 weeks.

Ethics and dissemination: The present study is subject to the ethical guidelines for clinical studies

published by Japan’s Ministry of Education, Science and Technology and Ministry of Health,

Labour and Welfare and the modified Act on the Protection of Personal Information as well as the

ethical principles established for research on humans stipulated in the Declaration of Helsinki and

4
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further amendments thereto. The protocol was approved by the institutional review board of Nagoya

City University on January 15, 2018 (ID: 60-00-1171).

oNOYTULT D WN =

Trial registration: UMIN-CTR: UMIN000031140

17 Article Summary

Strengths and limitations of this study

-This study is the first trial investigating the efficacy of smartphone-based psychological therapy for
25 fear of cancer recurrence (FCR) among breast cancer survivors.

28 -Because many breast cancer survivors return to their households and work, easily accessible
31 therapeutic interventions without hospital visits may offer benefits.

34 -This study focuses on younger breast cancer survivors who are iPhone users; this focus could
reduce the external validity of the findings obtained.

39 -The use of the wait-list control conditions may overestimate the efficacy of the smartphone-based
42 psychotherapy.

45 -We will apply two types of psychotherapy and both interventions consist of complex, multifactorial
48 components; thus, we cannot be certain which intervention and components are most beneficial in

managing FCR; however, we will adopt a mixed-method design to overcome those issues.

58 5
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Introduction

Worldwide, breast cancer is one of the most common cancers among women. In Japan, it is also the
most common cancer among women, and the incidence is increasing. At present, approximately
90,000 women in Japan are annually diagnosed with breast cancer. Advances in early detection and
individualized medical treatment have improved the survival rate of breast cancer patients. The
current 10-year survival rate for breast cancer patients is over 90%, which contributes to the
increasing number of breast cancer survivors.'

Thus patients with breast cancer have on average a better prognosis than those with many
other types of cancer; however, it has been suggested that many breast cancer survivors suffer from
uncertainty anxiety and fear over recurrence. >4 Our previous study found that the most common
unmet needs experienced by ambulatory breast cancer patients are psychological—especially fear
of cancer recurrence (FCR); over half of patients complained of such needs.” Among breast cancer
patients, FCR is, not only highly prevalent, bu also associated with poor quality of life.” >

Accordingly, there is an urgent need for an appropriate intervention for FCR. However, there
is no standard intervention for ameliorating FCR.® Recent studies have demonstrated that the
following can improve FCR among breast cancer survivors: mindfulness stress reduction (six
weekly group sessions); cognitive behavioral therapy (CBT; five individual face-to-face sessions
and three e-consultations over a period of 3 months); and the novel theoretically based intervention

of ConquerFear, which includes attention training, metacognition, and acceptance and mindfulness

T . 9-12 . . ..
(five individual face-to-face sessions over 10 weeks).” “ These interventions may be promising;

6
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however, one problem with this kind of intervention is the low participation rate owing to time and
distance issues (e.g., over 60% of potentially eligible subjects have been found to decline
participation).g’ 1% I addition, the number of therapists who can provide such specialized care
may be severely limited, which is a serious problem in many countries.

Our past experience and some studies indicate the effectiveness of CBT, including problem-
solving therapy (PST) and behavioral activation (BA), for FCR among breast cancer survivors.'>*
We have demonstrated that patients’ problem-solving skills were significantly associated with
FCR." Our hypotheses of their underlying mechanisms are that PST contributes to patients’
better coping with situations commonly triggering FOR (e.g., pain, exposure to news about
cancer, regular visit to cancer hospital, etc.) and other stressful situations that increase FOR
and that BA also improves FOR through distraction and through increased sense of mastery
and pleasure. PST and BA are straightforward interventions that can be administered by less
experienced therapists, including nurses.”” However, patients willing to undergo PST or BA are
rarely able to do so even in well-resourced countries because a typical course of PST or BA consists

of eight to 12 face-to-face sessions lasting 1 or 1.5 hours led by an trained 1:herapis1:.20'22

Though such programs seem promising, they appear to suffer similar limitations to those of the
above-mentioned therapeutic interventions.”'> Given the growing number of women annually
diagnosed with breast cancer and the high prevalence among them of unmet needs of FCR, a

completely novel approach to therapy provision is required. Recent studies have demonstrated the

23,24

effectiveness of computerized CBT. In light of recent developments in information and

7
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communication technology (ICT), CBT delivered via smartphones may be a better treatment option
for FCR—in terms of accessibility and portability—than a computer-based one.”> We have recently
developed a smartphone CBT app, which teaches skills in BA and cognitive restructuring; we
demonstrated its efficacy for antidepressant-resistant major depression in a randomized controlled
trial.*® We have also developed PST programs as a smartphone app and demonstrated the
acceptability and efficacy of the smartphone-based PST in a single-arm pilot study with breast
cancer survivors.”’ The purpose of the present randomized study is to examine the efficacy of
smartphone-based PST and BA interventions to reduce FCR in breast cancer patients in a
randomized controlled trial. Since there is no specific standard intervention for ameliorating

FCR as mentioned above and our research team’s discussion suggests that setting wait-list

control will be more feasible than no intervention, wait-list control is used as a comparator.

Methods and analysis

This protocol has been written in accordance with the SPIRIT guideline.”®

Trial design

The present study is an individually randomized, parallel-group trial (Figure 1). An independent
data center will provide computer-generated random allocation sequences. The allocation sequences
are maintained centrally, and the results of the assignment will be sent automatically to the study

participants by e-mail. The participants are randomized to smartphone-based intervention plus

8
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treatment as usual (TAU) or wait-list control with TAU alone. TAU means general treatment

and/or care commonly provided by each patient’s hospital (e.g., nurse’s support etc.).

Interventions: Smartphone-based PST (Kaiketsu-App) and BA (Genki-App)

PST provides patients with a structured strategy for solving their problems. PST includes the
following five stepszg: (1) identification, definition, and breakdown of the problem; (2) establishing
achievable goals; (3) generating solutions; (4) evaluating and choosing the solution; and (5)
implementing the chosen solution and evaluating the outcome after implementation.

The smartphone-based PST program, called Kaiketsu-App (“Kaiketsu” means “Solution”
in Japanese), for iPhones and iPads (Apple Inc., Cupertino, CA, USA) was developed for this study
(Figure 2). The development was based on our empirically supported PST manual.'® Kaiketsu-App
comprises nine sessions (An appendix table): three introductory session; four sessions about learning
the PST in five steps; one session of actual training; and one concluding session. The shortest time
necessary to complete Kaiketsu-App is 2 weeks. The main program consists of dialogues between
characters, who explain the principles and skills of PST. After the first session, participants have to

do homework. The time necessary to complete one session is approximately 30 minutes.

9
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An appendix table

Details of sessions in smartphone problem-solving and behavioral activation therapies
Smartphone app Details of each session

Problem-solving therapy 1. Outline of problem-solving therapy

(9 sessions) 2. Introduction of 5 step of problem-solving

3. Example of problem-solving

4. First step (identification, definition, and
breakdown of the problem)

5. Second step (establishing achievable goals)

6. Third step (generating solutions)

7. Fourth (evaluating and choosing the solution) and
fifth step (implementing the chosen solution and
evaluating the outcome after implementation)

8. Actual training
9. Concluding session

Behavioral activation therapy 1. Outline and introduction of behavioral activation
(2 sessions) therapy including two types of activation (e.g., do
pleasurable activity again and challenge new
activity) and their actual training

2. Review of the session, learning knack of
behavioral activation and concluding session

BA intervention was developed based on the hypothesis that anxiety can lead to less
pleasurable behavior and more sedentary life, which then may lead to worsening anxiety.zg

The smartphone-based BA program Genki-App (“Genki” means “Energy or Vitality” in
Japanese), for iPhones and iPads (Figure 3) was developed as part of the smartphone-based CBT
program which was developed for our previous study.”” Genki-App consists of two sessions (An
appendix table), and approximately 30 minutes is needed to complete each session: one is outline
and introduction of behavioral activation therapy including two types of activation (e.g., do
pleasurable activity again and challenge new activity) and their actual training; the other is
review of the session, learning knack of behavioral activation and concluding session. The
shortest time necessary to complete Genki-App is also 2 weeks. The Genki-App program also

mainly consists of dialogues between characters and homework.

10
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Over the 8-week period of the programs, participants are encouraged to complete the

sessions and homework through automated e-mail reminders once a week. Although we cannot

know the contents of homework for privacy security, treatment adherence (e.g., times and

length of using each App) can be checked by Google analytics.

Participants

The inclusion criteria for participants are as follows: (1) diagnosis of breast cancer and awareness of

the cancer diagnosis; (2) age 20-49 years; (3) 1 year following breast surgery; (4) currently disease

free; (5) ability to complete an electronic patient reported outcome (ePRO) using an iPhone or iPad;

(6) being an iPhone or iPad user and having an apple ID to install applications using App Store. We

limit the patients’ age to 20—49 years because one study and our previous investigation

demonstrated that individuals of that age are at high risk of FCR and that more than 50% of such

8,31,32

people have smartphones.

The exclusion criteria for participants are as follows: (1) having active, serious physical

disease that affects household and light work and a current or past history of cancer other than

breast cancer; (2) inability to understand Japanese; (3) currently undergoing follow-up and

treatment in a psychiatry department or by other mental health professionals; (4) patients who have

previously undergone structured PST, BA therapy, or CBT; (5) judged inappropriate for

participation by the researchers (e.g., identity theft, duplicate entry, etc.).

11
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Procedures

Newly developed research management system

To lessen patient inconvenience in visiting hospital for this study and oncologists’ workload in

enrolling study participants, we developed a research management system making full use of ICT

technology (Figure 4). The study’s Web site (https://smile-project.org/) provides information about

this study. A poster briefly introducing the study and including a QR code for the Web site has

been put up in 10 core cancer hospitals in Japan and study information will be disseminated

repeatedly by using several social networking systems (e.g., facebook, patient’s mailing list

etc.). The Web site explains the purpose of the study, eligibility criteria, and methods used; it also

features a video briefly introducing the study as well as providing full written information about it.

Potential participants who are interested in the study can e-mail the study’s central office, and

clinical research coordinators (CRCs) at the central office ascertain their eligibility by telephone

(Table 1).

12

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 12 of 61



Page 13 of 61 BMJ Open

oNOYTULT D WN =

Table 1 Schedule for outcome measurement

Time points
0 week 2 weeks 4 wees 8 weeks | 24 weeks

Assessment Understanding of the e-Consent o

Characteristic o

CARS-J, HADS o o o o [

FCRI, SCNS-SF34, PTGI-J o o o=

Satisfaction with interventions o

Qualitative assessment of apps o

CARS-J: Japanese version of the Concerns About Recurrence Scale
HADS: Hospital Anxiety and Depression Scale

Fear of Cancer Recurrence Inventory short form (FCRI-SF)
SCNS-SF34: Short-form Supportive Care Needs Survey questionnaire
PTGI-J: Posttraumatic Growth Inventory-Japanese

*These would be evaluated only for intervention group

13
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Electronic informed consent and randomization at week 0

After screening, the CRCs will seek to obtain the subjects’ electronic informed consent (e-consent)
via e-PRO system at week 0. Participants will be requested to upload a picture of identification
materials (patients will be especially encouraged to attach a photo of the ID card of the hospital
where they made regular follow-up visits for breast cancer). This e-consent procedure is in
accordance with the guidance of the US Food and Drug Administration (FDA).” Informed consent
material-original is shown in an appendix.

After providing e-consent and completing the baseline investigation by e-PRO, the
participants will be randomly allocated to either the smartphone-based PST and BA group or the
wait-list control group in a 1:1 ratio using the electronic data-capturing Web program (EDC) at the
data management center (Figure 1). The random allocation will therefore be concealed.

If a participant is allocated to the intervention group, they will receive a password unique to
them for using Kaiketsu-App and Genki-App. Upon entering the password, participants will be able
to proceed to the sections for Kaiketsu-App and Genki-App. If participants are allocated to the
control group, they will be informed that use of Kaiketsu-App and Genki-App can be resumed if

they wish after week 8.

Data management, central monitoring, data monitoring, and auditing

We will collect all data except qualitative interview data through e-PRO; we will obtain qualitative

14
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interview data by telephone (See below for details). If participants fail to provide their responses

regarding FCR, a CRC blinded to the assignment will telephone the subjects to elicit their answers.

Data management and central monitoring will be performed using the EDC. The EDC consists of

two different and independent parts, one including personal information and the other including

trial-related data (e.g., assignment, outcomes, etc.) for security. Since the psychological

intervention provided by apps will not be invasive and also not produce serious harms, data

monitoring committee will not be organized. Similarly auditing is not also planned for this

study.

Dataset available

The  de-identified  anonymized  dataset will be  uploaded to  UMIN-ICDR

(http://www.umin.ac.jp/icdr/index-j.html) and researchers approved by the Steering Committee will

be able to have access to the dataset.

Trial period: weeks 0—8

For participants allocated to the intervention group, an automated e-mail encouraging their

adherence to Kaiketsu-App and Genki-App will be sent every week for 8 weeks. The research team

can check the patient’s progress (number of times and duration using each application) with

Kaiketsu-App and Genki-App using Google Analytics. At weeks 2, 4, and 8, participants will

receive an e-mail encouraging them to record their responses on e-PRO.

15

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml



oNOYTULT D WN =

BMJ Open

Follow-up period: weeks 824

Participants allocated to the control group can resume the Kaiketsu-App and Genki-App if they

wish. At week 24, participants allocated to the intervention group will receive an e-mail

encouraging them to provide their responses on e-PRO.

Concomitant treatments

There is no restriction on concomitant treatments.

Stopping rules for participants

Discontinuation of protocol treatment

If a participant meets any of the following conditions, the research team can discontinue the

Kaiketsu-App and Genki-App. However, the participant will not be considered to have dropped out

of the trial at that stage and will receive the protocol assessments: (1) the participant wishes to stop

the protocol treatment; (2) the research team judges that the risk of the protocol treatment is greater

than the benefit for any reason; (3) the research team judges that it is difficult to continue the

protocol treatment because of clinical deterioration; (4) the research team judges that it is

inappropriate to continue the protocol treatment for any reason (e.g., when identity theft, duplicate

entry, etc. is detected).

16
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Stopping assessment

If a participant withdraws consent for assessment, she will not be followed up. Subjects will be

oNOYTULT D WN =

excluded from the intention-to-treat (ITT) cohort of the trial only if their characteristics are found to

11 meet any exclusion criteria at baseline (e.g., age over 50 years) after participation.

17 Assessment measures

Table 1 shows the schedule for outcome measurement.

Primary outcome measure

25 Fear of recurrence: CARS-J

28 Originally developed in the United States, CARS-J is a 26-item self-report scale to measure fear of
31 recurrence of breast cancer.”* The reliability and validity of CARS-J has been confirmed among
34 Japanese breast cancer patients.35 CARS-]J assesses the overall fear of breast cancer recurrence and
four domains of specific fear of recurrence. Overall fear comprises four items: questions on
39 frequency; potential for upset; consistency; and intensity of fear. The overall fear score with CARS-
42 J is our primary outcome. The range of possible scores for overall fear is 4-24; a higher score

45 indicates greater fear of recurrence.

Secondary outcome measures
Fear of Cancer Recurrence Inventory—Short Form

56 The Fear of Cancer Recurrence Inventory—Short Form (FCRI-SF) is a nine-item self-report scale,
58 17
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originally developed in Canada.’® *’ The FCRI evaluates the presence and severity of intrusive
thoughts associated with FCR: scores range from 0 to 36; a higher score indicates severe FCR.
Unlike with CARS-J, the FCRI-SF can measure fear of recurrence of any type of cancer. The
Japanese version of the FCRI-SF was developed after obtaining permission from the original author
and using a forward-backward translation process. In this study, the measure will be included as a

secondary outcome after its validity and reliability have been ascertained.

Psychological distress: Hospital Anxiety and Depression Scale

The Hospital Anxiety and Depression Scale (HADS), a self-report questionnaire comprising
14 items, was developed for use with medically ill patients. The HADS consists of an anxiety and a
depression subscale (0—21 points each). The total score ranges from 0 to 42; a higher score indicates
more severe depression and anxiety.3 ¥ The Japanese version of the HADS has been validated for

39
cancer populations.

Patients perceived needs: Short-form Supportive Care Needs Survey questionnaire

The Short-form Supportive Care Needs Survey questionnaire (SCNS-SF34) is a self-
administered instrument for assessing the perceived needs of cancer patients.40 The SCNS-SF34
comprises 34 items covering five domains of need: psychological; health system and information;
physical and daily living; patient care and support; and sexuality. The total score is obtained by

summing all the subscales (range, 34-170). A higher score indicates a higher perceived need. The

18
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validity and reliability of the Japanese version of SCNS-SF34 have been established.”!

Posttraumatic Growth Inventory-Japanese version

The Posttraumatic Growth Inventory (PTGI) is a 21-item self-report scale, originally developed in
the United States.*” The PTGI includes items that measure positive psychological change
experienced as a result of struggle with major life crises or traumatic events. The PTGI-J consists of
four subscales: relating to others; new possibilities; personal strength; and spiritual change and
appreciation of life. The total score ranges from 0 to 90; a higher score indicates more positive

43
changes.

Satisfaction with intervention

To assess patients’ perceived satisfaction with the intervention, we ask two additional items. The
items are as follows. (1) “Please rate your satisfaction with the treatment in meeting your needs
during the past 2 months by assigning it a score from 0 to 100; a score of 100 indicates complete
satisfaction. A score of 60 is considered the passing level.” (2) “Please rate your overall satisfaction
with the treatment during the past 2 months by assigning it a score from 0 to 100; a score of 100
indicates complete satisfaction. A score of 60 is considered the passing level.” A lower score

indicates lower satisfaction. We used this method in our previous study.44

Understanding e-consent

19
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We will ask ten questions will be asked at week 0 related to the participants’ understanding of e-

consent: purpose of the study; randomization; voluntarily participation; duration of study; risks and

benefits of study participation; free withdrawal anytime from the study; contact method for

questions and more detailed information about the study; method of participant identification

(uploading a photo of the hospital registration card); which of the video or written documentation in

the Web site was the more helpful in understanding the study contents ; and free opinions regarding

e-consent.

Qualitative evaluation of intervention

The intervention will consist of multiple complex components; accordingly, simple structured

telephone interviews will be conducted at 8 weeks for approximately 30 subjects willing to

participate in this additional survey to evaluate the perceived usability and/or merit of the

complex intervention. The interview items will be as follows. (1) “Please talk freely about the

usefulness of the smartphone PST and smartphone behavioral intervention.” (2) “Please talk freely

about the usefulness of each of the five steps of the smartphone PST and give your reasons for your

opinions.” (3) “Please talk freely about the usefulness of the two parts of the smartphone behavioral

intervention and give your reasons for your opinions.” (4) “Please talk freely about the effectiveness

and harms of the intervention, for example, the regular encouraging e-mail, and if any other

components contributed to improving or deteriorating your fear of recurrence.” If the participants

permit, the answers will be recorded using a voice recorder.
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Sociodemographic and biomedical factors

e-PRO will also be used to obtain information about the patients’ sociodemographic and biomedical

status (marital status, level of education, and employment status) and biomedical information

(physical function, time since diagnosis, clinical stage, and anti-cancer treatment).

Harms

No specific and serious adverse events are presumed in participants who use the Kaiketsu and

Genki-Apps. However, using these apps might lead to psychological distress in some

participants depending on their psychological state. We will evaluate these potential adverse

events by qualitative evaluation of intervention as mentioned before.

Compensation

QOur previous and preliminary trials suggest that few harms occur in this trial. However, if any

health hazards occur, these will be covered by the National Health Insurance.

Data analysis

Primary analyses

To examine the treatment effect parameters of all randomly assigned subjects in the primary

analysis set according to the ITT principle, we will analyze the primary outcome (CARS-J score at
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weeks 2, 4, and 8) using a generalized linear model with unstructured covariance and robust
standard errors. The fixed effects are CARS-J score at baseline, treatment allocation (intervention
versus control), time (2, 4, and 8 weeks as categorical variable), and treatment-by-time interaction;
the random effects are subjects (as intercepts). The primary outcome of interest is the difference in
CARS-]J scores between the two groups at week 8. A two-sided P value of less than 0.05 will be

used to indicate statistical significance.

Secondary analyses

We will perform secondary analyses to supplement our primary analysis and to obtain a clearer
understanding of our clinical questions. The secondary analyses will use models similar to that of
the primary analysis and will also examine data for the secondary outcome measures. The
secondary analyses will include an assessment of the validity and reliability of FCR-J. These

analyses will be conducted for exploratory purposes.

Interim analyses

We do not plan any interim analysis.

Sample size estimation
Our previous phase II study revealed that the mean CARS-J scores were 12.8 at pre-intervention

(baseline), 12.4 at 4 weeks, and 11.2 at 8 weeks.”” We assumed the following: the mean CARS-J
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score at 2 weeks would be 12.6; the overall CARS-J scores in the control arms would not change

(12.8 at 0, 2, 4, and 8 weeks); the variance of the score would be 30 at all times; and the intra-class

correlation would be 0.82 (i.e., we assumed a compound symmetry working covariance structure).

Thus, for a sample size based on 0.8 power to detect a significant difference at P = .05 (two-sided),

211 participants would be required for each arm. Assuming that 5% of the initial entries would drop

out, we would need to recruit 444 participants into the trial.

Publication policy

The protocol paper and study results will be submitted to peer-reviewed journals. The first author of

the main paper will be a member of the steering committee (authors of the protocol paper). Another

person could be the first author if approved by the steering committee. The list of co-authors will be

determined before submitting each paper.

Study period

The study period of this trial will be from April 2017 to March 2020; the participant entry period

will be April 2018 to September 2019.

Patient and public involvement statement

The study protocol was designed with a patient (breast cancer survivor) and she participated in this

study as a researcher. She appropriately discussed with other patients when a patient’s preferences
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and/or opinions should be considered. She will play a same role on implementing the study. Thus

patients were and will be always involved in the study. Results of the study will be shown in the

study home page.

Ethics and dissemination

The present study is subject to ethical guidelines for clinical studies published by Japan’s Ministry

of Education, Science and Technology and Ministry of Health, Labour and Welfare and the

modified Act on the Protection of Personal Information as well as the ethical principles established

for research on humans stipulated in the Declaration of Helsinki and further amendments thereto.

The protocol was approved by the institutional review board of Nagoya City University on

January 15, 2018 (ID: 60-00-1171). If important protocol modifications are needed, the

investigators will discuss them and report to the review board for approval.

With regard to dissemination, the results obtained will be submitted for publication in peer-

reviewed journals. The main and relevant findings will be presented at conferences.

Discussion

To our knowledge, the present study is the first trial investigating the efficacy of

smartphone-based psychological therapy for fear of recurrence among breast cancer survivors.

Considering the huge number of breast cancer survivors and low participant rate with other types of

therapeutic interventions, smartphone-based psychological therapy may offer a more accessible

24

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml



Page 25 of 61

oNOYTULT D WN =

BMJ Open

option. As many cancer survivors return to their households and to work, easily accessible
therapeutic interventions may offer additional benefits in managing fear of recurrence. The present
study focuses on younger breast cancer patients who are iPhone users. However, many other
patients suffering from fear of recurrence use other types of smartphones (e.g., Android); in
addition, including patients aged 50 years and above would constitute a broader targeted population.
If the efficacy of the smartphone-based intervention program among our participants is confirmed,
the program will have promising applicability in real clinical settings.

The present study has some methodological limitations. First, not all patients who are
interested in and willing to use Kaiketsu-App and Genki-App possess a smartphone. This may
weaken the applicability of the results from this trial to all breast cancer patients with fear of
recurrence. Especially, the results may not be applicable to patients in developing countries and to
those with poor ICT literacy.

Second, we will use a wait-list control as the comparator owing to feasibility and ethical
considerations. The odds of response was found to be statistically significantly greater for no
treatment than the wait list.*> The wait list may therefore lead to some overestimation of the
efficacy of smartphone-based psychotherapy.

Third, we will apply two types of psychotherapy—BA and PST—as interventions. Both
psychotherapeutic interventions consist of complex, multifactorial components. Thus, if the
interventions prove superior to the wait-list controls, we cannot determine which intervention and

components are most efficacious or beneficial in managing fear of recurrence. However, to

25

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml



oNOYTULT D WN =

BMJ Open

overcome this limitation, we will adopt a mixed-method design and can check adherence with each

intervention (detailed in “Methods and analysis”) so that we can identify the most useful

components of the interventions.

Fourth, we will request that participants upload images for identification (they will be

especially encouraged to attach a photo of the hospital registration card) to avoid individuals

masquerading as breast cancer patients. However, possible deception cannot be completely

prevented in our recruitment system.
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Figure legend

Fig. 1 Participant flow diagram
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Fig. 1 Participant flow diagram
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Details of sessions in smartphone problem-solving and behavioral activation therapies

Smartphone app

Details of each session

Problem-solving therapy
(9 sessions)

1. Outline of problem-solving therapy

2. Introduction of 5 step of problem-solving

3. Example of problem-solving

4. First step (identification, definition, and
breakdown of the problem)

5. Second step (establishing achievable goals)

6. Third step (generating solutions)

7. Fourth (evaluating and choosing the solution) and
fifth step (implementing the chosen solution and
evaluating the outcome after implementation)

8. Actual training

9. Concluding session

Behavioral activation therapy
(2 sessions)

1. Outline and introduction of behavioral activation
therapy including two types of activation (e.g., do
pleasurable activity again and challenge new
activity) and their actual training

2. Review of the session, learning knack of
behavioral activation and concluding session
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Reporting checklist for protocol of a clinical trial.
Based on the SPIRIT guidelines.

Instructions to authors

Complete this checklist by entering the page numbers from your manuscript where readers will find
each of the items listed below.

Your article may not currently address all the items on the checklist. Please modify your text to
include the missing information. If you are certain that an item does not apply, please write "n/a" and
provide a short explanation.

Upload your completed checklist as an extra file when you submit to a journal.
In your methods section, say that you used the SPIRIT reporting guidelines, and cite them as:

Chan A-W, Tetzlaff JM, Altman DG, Laupacis A, Ggtzsche PC, Krleza-Jeri¢ K, Hrébjartsson A, Mann
H, Dickersin K, Berlin J, Doré C, Parulekar W, Summerskill W, Groves T, Schulz K, Sox H, Rockhold
FW, Rennie D, Moher D. SPIRIT 2013 Statement: Defining standard protocol items for clinical trials.

Ann Intern Med. 2013;158(3):200-207

Page
Reporting ltem Number
Title #1 Descriptive title identifying the study design, population, 1
interventions, and, if applicable, trial acronym
Trial registration #2a  Trial identifier and registry name. If not yet registered, name 5
of intended registry
Trial registration: #2b  All items from the World Health Organization Trial 5
data set Registration Data Set
Protocol version #3 Date and version identifier 3
Funding #4 Sources and types of financial, material, and other support 25
Roles and #5a Names, affiliations, and roles of protocol contributors 25
responsibilities:
contributorship
Roles and #5b  Name and contact information for the trial sponsor 25

responsibilities:
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sponsor contact
information

Roles and
responsibilities:
sponsor and funder

Roles and
responsibilities:
committees

Background and
rationale

Background and
rationale: choice of
comparators

Objectives

Trial design

Study setting

Eligibility criteria

Interventions:
description

#5¢C

#5d

#6a

#6b

|:N:
©

3+
-_—
-_—
Q

BMJ Open

Role of study sponsor and funders, if any, in study design;
collection, management, analysis, and interpretation of
data; writing of the report; and the decision to submit the
report for publication, including whether they will have
ultimate authority over any of these activities

Composition, roles, and responsibilities of the coordinating
centre, steering committee, endpoint adjudication
committee, data management team, and other individuals or
groups overseeing the trial, if applicable (see Item 21a for
data monitoring committee)

Description of research question and justification for
undertaking the trial, including summary of relevant studies
(published and unpublished) examining benefits and harms
for each intervention

Explanation for choice of comparators

Specific objectives or hypotheses

Description of trial design including type of trial (eg, parallel
group, crossover, factorial, single group), allocation ratio,
and framework (eg, superiority, equivalence, non-inferiority,
exploratory)

Description of study settings (eg, community clinic,
academic hospital) and list of countries where data will be
collected. Reference to where list of study sites can be
obtained

Inclusion and exclusion criteria for participants. If applicable,
eligibility criteria for study centres and individuals who will
perform the interventions (eg, surgeons, psychotherapists)

Interventions for each group with sufficient detail to allow
replication, including how and when they will be
administered
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Interventions:
modifications

Interventions:
adherance

Interventions:

concomitant care

Outcomes

Participant timeline

Sample size

Recruitment

Allocation: sequence
generation

Allocation
concealment

BMJ Open

H*
-
—_
(ep

Criteria for discontinuing or modifying allocated
interventions for a given trial participant (eg, drug dose
change in response to harms, participant request, or
improving / worsening disease)

3+
-_—
-_—
(@)

Strategies to improve adherence to intervention protocols,
and any procedures for monitoring adherence (eg, drug
tablet return; laboratory tests)

3+
-_—
-_—
o

Relevant concomitant care and interventions that are
permitted or prohibited during the trial

3+
-_—
N

Primary, secondary, and other outcomes, including the
specific measurement variable (eg, systolic blood pressure),
analysis metric (eg, change from baseline, final value, time
to event), method of aggregation (eg, median, proportion),
and time point for each outcome. Explanation of the clinical
relevance of chosen efficacy and harm outcomes is strongly
recommended

3+
-_—
w

Time schedule of enrolment, interventions (including any
run-ins and washouts), assessments, and visits for
participants. A schematic diagram is highly recommended
(see Figure)

H*
N
IS

Estimated number of participants needed to achieve study
objectives and how it was determined, including clinical and
statistical assumptions supporting any sample size
calculations

B3
N
a

Strategies for achieving adequate participant enrolment to
reach target sample size

#16a Method of generating the allocation sequence (eg,
computer-generated random numbers), and list of any
factors for stratification. To reduce predictability of a random
sequence, details of any planned restriction (eg, blocking)
should be provided in a separate document that is
unavailable to those who enrol participants or assign
interventions

B3
N
(o]
(e

Mechanism of implementing the allocation sequence (eg,

central telephone; sequentially numbered, opaque, sealed
For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml
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: mechanism envelopes), describing any steps to conceal the sequence

2 until interventions are assigned

3

4 Allocation: #16¢c Who will generate the allocation sequence, who will enrol 8,13
Z implementation participants, and who will assign participants to

; interventions

?o Blinding (masking) #17a Who will be blinded after assignment to interventions (eg, 13-14
11 trial participants, care providers, outcome assessors, data

:; analysts), and how

1;1 Blinding (masking): #17b If blinded, circumstances under which unblinding is 8-9, 13-
1? emergency permissible, and procedure for revealing a participant’s 14

18 unblinding allocated intervention during the trial

19

20 Data collection plan  #18a Plans for assessment and collection of outcome, baseline, Table 1
;; and other trial data, including any related processes to 16-20
23 promote data quality (eg, duplicate measurements, training

;g of assessors) and a description of study instruments (eg,

26 questionnaires, laboratory tests) along with their reliability

;273 and validity, if known. Reference to where data collection

;g forms can be found, if not in the protocol

g; Data collection plan:  #18b Plans to promote participant retention and complete follow- 15

33 retention up, including list of any outcome data to be collected for

gg participants who discontinue or deviate from intervention

36 protocols

37

:g Data management #19 Plans for data entry, coding, security, and storage, including Table 1
40 any related processes to promote data quality (eg, double 1314
2; data entry; range checks for data values). Reference to

43 where details of data management procedures can be

2;‘ found, if not in the protocol

2? Statistics: outcomes  #20a Statistical methods for analysing primary and secondary 20-21
48 outcomes. Reference to where other details of the statistical

gg analysis plan can be found, if not in the protocol

; Statistics: additional  #20b Methods for any additional analyses (eg, subgroup and 20-21
gi analyses adjusted analyses)

22 Statistics: analysis #20c Definition of analysis population relating to protocol non- 15-16
57 population and adherence (eg, as randomised analysis), and any statistical

22 missing data methods to handle missing data (eg, multiple imputation) 20-21

60 For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml
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Data monitoring:
formal committee

Data monitoring:

interim analysis

Harms

Auditing

Research ethics

approval

Protocol
amendments

Consent or assent

Consent or assent:
ancillary studies

Confidentiality

Declaration of
interests

Data access

RS
N
-
Q

I
N
-
(e

#24

#26a

#26b

#27

#28

#29

BMJ Open

Composition of data monitoring committee (DMC); summary

of its role and reporting structure; statement of whether it is
independent from the sponsor and competing interests; and
reference to where further details about its charter can be
found, if not in the protocol. Alternatively, an explanation of
why a DMC is not needed

Description of any interim analyses and stopping guidelines,

including who will have access to these interim results and
make the final decision to terminate the trial

Plans for collecting, assessing, reporting, and managing
solicited and spontaneously reported adverse events and

other unintended effects of trial interventions or trial conduct

Frequency and procedures for auditing trial conduct, if any,
and whether the process will be independent from
investigators and the sponsor

Plans for seeking research ethics committee / institutional
review board (REC / IRB) approval

Plans for communicating important protocol modifications
(eg, changes to eligibility criteria, outcomes, analyses) to
relevant parties (eg, investigators, REC / IRBs, trial
participants, trial registries, journals, regulators)

Who will obtain informed consent or assent from potential
trial participants or authorised surrogates, and how (see
Item 32)

Additional consent provisions for collection and use of
participant data and biological specimens in ancillary
studies, if applicable

How personal information about potential and enrolled
participants will be collected, shared, and maintained in
order to protect confidentiality before, during, and after the
trial

Financial and other competing interests for principal
investigators for the overall trial and each study site

Statement of who will have access to the final trial dataset,
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and disclosure of contractual agreements that limit such
access for investigators

Ancillary and post #30 Provisions, if any, for ancillary and post-trial care, and for 20
trial care compensation to those who suffer harm from trial
participation
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Dissemination policy: #31a Plans for investigators and sponsor to communicate trial 22-23
11 trial results results to participants, healthcare professionals, the public,

and other relevant groups (eg, via publication, reporting in

14 results databases, or other data sharing arrangements),

including any publication restrictions

F
w
-
(o

18 Dissemination policy: Authorship eligibility guidelines and any intended use of 22,27
19 authorship professional writers

F
w
-
O

5>  Dissemination policy: Plans, if any, for granting public access to the full protocol, 14
23 reproducible participant-level dataset, and statistical code
research

+=

27 Informed consent #32 Model consent form and other related documentation given 13
materials to participants and authorised surrogates

31 Biological specimens #33 Plans for collection, laboratory evaluation, and storage of NA
32 biological specimens for genetic or molecular analysis in the

34 current trial and for future use in ancillary studies, if

35 applicable

The SPIRIT checklist is distributed under the terms of the Creative Commons Attribution License CC-
39  BY-ND 3.0. This checklist can be completed online using https://www.goodreports.org/, a tool made
by the EQUATOR Network in collaboration with Penelope.ai

60 For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml



BMJ Open

BM) Open

Smartphone problem-solving and behavioral activation
therapy to reduce fear of recurrence among breast cancer
patients (SMartphone Intervention to LEssen fear of cancer
recurrence: SMILE project): protocol for a randomized

controlled trial

Journal:

BMJ Open

Manuscript ID

bmjopen-2018-024794.R2

Article Type:

Protocol

Date Submitted by the
Author:

27-Sep-2018

Complete List of Authors:

Akechi, Tatsuo; Nagoya City University Graduate School of Medical
Sciences and Medical School

Yamaguchi, Takuhiro; Division of Biostatistics,

Uchida, Megumi; Nagoya City University Graduate School of Medical
Sciences and Medical School

Imai, Fuminobu; Nagoya City University Graduate School of Medical
Sciences and Medical School

Momino, Kanae; Nagoya City University School of Nursing

Katsuki, Fujika; Nagoya City University School of Nursing, Nagoya,
Department of Psychiatric and Mental Health Nursing

Sakurai, Naomi; Cancer Solutions, Co., Ltd.

Miyaji, Tempei; Tokyo University Graduate School of Medicine
Horikoshi, Masaru; National Center of Neurology and Psychiatry
Furukawa, Toshi; Kyoto University, Graduate School of Medicine and
School of Public Health

Iwata, Hiroji; Aichi Cancer Center, Nagoya, Breast Oncology
Uchitomi , Yosuke; Innovation Center for Supportive, Palliative and
Psychosocial Care, National Cancer Center Hospital, & Behavioral and
Survivorship Research Group, Center for Public Health Sciences

<b>Primary Subject
Heading</b>:

Mental health

Secondary Subject Heading:

Mental health

Keywords:

neoplasma, fear of recurrence, cancer survivorship, psychosocial
intervention, information and communication technology, quality of life

SCHOLARONE™
Manuscripts

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml




Page 1 of 62 BMJ Open

Study protocol

Title: Smartphone problem-solving and behavioral activation therapy to reduce fear of recurrence

oNOYTULT D WN =

among breast cancer patients (SMartphone Intervention to LEssen fear of cancer recurrence:

11 SMILE project): protocol for a randomized controlled trial

17 Tatsuo Akechi, MD, PhD 12
Takuhiro Yamaguchi, PhD 3
22 Megumi Uchida, MD, PhD 1.2
25 Fuminobu Imai, MD'*

28 Kanae Momino, RN, MHIthSci 4
31 Fujika Katsuki, RN, PhD °

34 Naomi Sakurai, 6

Tempei Miyaji, ’

39 Masaru Horikoshi, PhD 8

42 Toshi A Furukawa, MD, PhD °
45 Hiroji Iwata, MD, PhD 10

48 Yosuke Uchitomi MD, PhD "'

1. Department of Psychiatry and Cognitive-Behavioral Medicine, Nagoya City University Graduate

56 School of Medical Sciences, Nagoya, Japan
58 1

60 For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml



oNOYTULT D WN =

BMJ Open

2. Division of Palliative Care and Psycho-oncology, Nagoya City University Hospital, Nagoya,

Japan

3. Division of Biostatistics, Tohoku University Graduate School of Medicine, Sendai, Japan

4. Department of Nursing Administration and Management, Nagoya City University School of

Nursing. Nagoya, Japan

5. Department of Psychiatric and Mental Health Nursing, Nagoya City University School of

Nursing, Nagoya, Japan

6. Cancer Solutions, Co., Ltd., Tokyo, Japan

7. Department of Clinical Trial Data Management, Tokyo University Graduate School of Medicine,

Tokyo, Japan

8. National Center for Cognitive Behavior Therapy and Research, National Center of Neurology

and Psychiatry, Tokyo, Japan

9. Kyoto University Graduate School of Medicine / School of Public Health Department of Health

Promotion of Human Behavior, Kyoto, Japan

10. Department of Breast Oncology, Aichi Cancer Center Hospital, Nagoya, Japan.

11. Innovation Center for Supportive, Palliative and Psychosocial Care, National Cancer Center

Hospital, & Behavioral and Survivorship Research Group, Center for Public Health Sciences,

National Cancer Center, Tokyo, Japan

Corresponding Author: Tatsuo Akechi, MD, PhD

2

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 2 of 62



Page 3 of 62 BMJ Open

Department of Psychiatry and Cognitive-Behavioral Medicine, Nagoya City University Graduate

School of Medical Sciences, Mizuho-cho, Mizuho-ku, Nagoya, Aichi, 467-8601 Japan

oNOYTULT D WN =

9 Tel: +81-52-853-8271, Fax: +81-52-852-0837, Email: takechi@med.nagoya-cu.ac.jp

Key words: neoplasma; fear of recurrence; cancer survivorship; psychosocial intervention;

17 information and communication technology; quality of life

23 Protocol version 4.3 (Augst 24, 2018)

Word count: 4577

58 5

60 For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml



oNOYTULT D WN =

BMJ Open

Abstract

Introduction: One of the most common distressing conditions experienced by breast cancer

survivors is fear of cancer recurrence (FCR). There is, however, no standard intervention for

ameliorating FCR. Our clinical experience and previous studies have suggested the potential

benefits of problem-solving therapy (PST) and behavioral activation (BA). Given the huge number

of cancer survivors and limited number of therapists to competently conduct PST and BA, we have

developed PST and BA smartphone applications. This study aimed to evaluate the efficacy of the

smartphone-based PST (Kaiketsu-App) and BA (Genki-App) apps in reducing FCR in breast cancer

patients.

Methods and analysis: The SMartphone Intervention to LEssen fear of cancer recurrence (SMILE)

project is an open-label, individually randomized, parallel-group trial. Allocation will be managed

by a central server, using a computer-generated random allocation sequence provided by an

independent data center. Participants will be randomized to smartphone-based intervention plus

treatment as usual (TAU) or wait-list control with TAU alone. The primary end point of the study is

the Japanese version of the Concerns About Recurrence Scale, which will be administered as an

electronic patient-reported outcome on the patients’ smartphone after 8 weeks.

Ethics and dissemination: The present study is subject to the ethical guidelines for clinical studies

published by Japan’s Ministry of Education, Science and Technology and Ministry of Health,

Labour and Welfare and the modified Act on the Protection of Personal Information as well as the

ethical principles established for research on humans stipulated in the Declaration of Helsinki and

4
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further amendments thereto. The protocol was approved by the institutional review board of Nagoya

City University on January 15, 2018 (ID: 60-00-1171).

oNOYTULT D WN =

Trial registration: UMIN-CTR: UMIN000031140

17 Article Summary

Strengths and limitations of this study

-This study is the first trial investigating the efficacy of smartphone-based psychological therapy for
25 fear of cancer recurrence (FCR) among breast cancer survivors.

28 -Because many breast cancer survivors return to their households and work, easily accessible
31 therapeutic interventions without hospital visits may offer benefits.

34 -This study focuses on younger breast cancer survivors who are iPhone users; this focus could
reduce the external validity of the findings obtained.

39 -The use of the wait-list control conditions may overestimate the efficacy of the smartphone-based
42 psychotherapy.

45 -We will apply two types of psychotherapy and both interventions consist of complex, multifactorial
48 components; thus, we cannot be certain which intervention and components are most beneficial in

managing FCR; however, we will adopt a mixed-method design to overcome those issues.

58 5
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Introduction
Worldwide, breast cancer is one of the most common cancers among women. In Japan, it is also the
most common cancer among women, and the incidence is increasing. At present, approximately
90,000 women in Japan are annually diagnosed with breast cancer. Advances in early detection and
individualized medical treatment have improved the survival rate of breast cancer patients. The
current 10-year survival rate for breast cancer patients is over 90%, which contributes to the
increasing number of breast cancer survivors is increasing.1

Thus patients with breast cancer have on average a better prognosis than those with many
other types of cancer; however, it has been suggested that many breast cancer survivors suffer from
uncertainty anxiety and fear over recurrence. >4 Our previous study found that the most common
unmet needs experienced by ambulatory breast cancer patients are psychological—especially fear
of cancer recurrence (FCR); over half of patients complained of such needs.” Among breast cancer
patients, FCR is, not only highly prevalent, bu also associated with poor quality of life.” >

Accordingly, there is an urgent need for an appropriate intervention for FCR. However, there
is no standard intervention for ameliorating FCR.® Recent studies have demonstrated that the
following can improve FCR among breast cancer survivors: mindfulness stress reduction (six
weekly group sessions); cognitive behavioral therapy (CBT; five individual face-to-face sessions
and three e-consultations over a period of 3 months); and the novel theoretically based intervention

of ConquerFear, which includes attention training, metacognition, and acceptance and mindfulness

T . 9-12 . . ..
(five individual face-to-face sessions over 10 weeks).” “ These interventions may be promising;

6
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however, one problem with this kind of intervention is the low participation rate owing to time and
distance issues (e.g., over 60% of potentially eligible subjects have been found to decline
participation).g’ 1% I addition, the number of therapists who can provide such specialized care
may be severely limited, which is a serious problem in many countries.

Our past experience and some studies indicate the effectiveness of CBT, including problem-
solving therapy (PST) and behavioral activation (BA), for FCR among breast cancer survivors.'>*
We have demonstrated that patients’ problem-solving skills were significantly associated with
FCR." Our hypotheses of their underlying mechanisms are that PST contributes to patients’ better
coping with situations commonly triggering FOR (e.g., pain, exposure to news about cancer, regular
visit to cancer hospital, etc.) and other stressful situations that increase FOR and that BA also
improves FOR through distraction and through increased sense of mastery and pleasure. PST and
BA are straightforward interventions that can be administered by less experienced therapists,
including nurses. " However, patients willing to undergo PST or BA are rarely able to do so even in
well-resourced countries because a typical course of PST or BA consists of eight to 12 face-to-face

sessions lasting 1 or 1.5 hours led by a trained 1:herapis1:.20'22

Though such programs seem promising, they appear to suffer similar limitations to those of the
above-mentioned therapeutic interventions.”'> Given the growing number of women annually
diagnosed with breast cancer and the high prevalence among them of unmet needs of FCR, a

completely novel approach to therapy provision is required. Recent studies have demonstrated the

23,24

effectiveness of computerized CBT. In light of recent developments in information and

7
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communication technology (ICT), CBT delivered via smartphones may be a better treatment option
for FCR—in terms of accessibility and portability—than a computer-based one.”> We have recently
developed a smartphone CBT app, which teaches skills in BA and cognitive restructuring; we
demonstrated its efficacy for antidepressant-resistant major depression in a randomized controlled
trial.*® We have also developed PST programs as a smartphone app and demonstrated the
acceptability and efficacy of the smartphone-based PST in a single-arm pilot study with breast
cancer survivors.”’ The purpose of the present randomized study is to examine the efficacy of
smartphone-based PST and BA interventions to reduce FCR in breast cancer patients in a
randomized controlled trial. Since there is no specific standard intervention for ameliorating FCR as

mentioned above and our research team’s discussion suggests that setting wait-list control will be

more feasible than no intervention, wait-list control is used as a comparator.

Methods and analysis

This protocol has been written in accordance with the SPIRIT guideline.”®

Trial design

The present study is an individually randomized, parallel-group trial (Figure 1). An independent
data center will provide computer-generated random allocation sequences. The allocation sequences
are maintained centrally, and the results of the assignment will be sent automatically to the study

participants by e-mail. The participants are randomized to smartphone-based intervention plus

8
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treatment as usual (TAU) or wait-list control with TAU alone. TAU means general treatment and/or

care commonly provided by each patient’s hospital (e.g., nurse’s support etc.).

Interventions: Smartphone-based PST (Kaiketsu-App) and BA (Genki-App)

PST provides patients with a structured strategy for solving their problems. PST includes the
following five stepszg: (1) identification, definition, and breakdown of the problem; (2) establishing
achievable goals; (3) generating solutions; (4) evaluating and choosing the solution; and (5)
implementing the chosen solution and evaluating the outcome after implementation.

The smartphone-based PST program, called Kaiketsu-App (“Kaiketsu” means “Solution”
in Japanese), for iPhones and iPads (Apple Inc., Cupertino, CA, USA) was developed for this study
(Figure 2). The development was based on our empirically supported PST manual.'® Kaiketsu-App
comprises nine sessions (An appendix table): three introductory session; four sessions about learning
the PST in five steps; one session of actual training; and one concluding session. The shortest time
necessary to complete Kaiketsu-App is 2 weeks. The main program consists of dialogues between
characters, who explain the principles and skills of PST. After the first session, participants have to
do homework. The time necessary to complete one session is approximately 30 minutes.

BA intervention was developed based on the hypothesis that anxiety can lead to less
pleasurable behavior and more sedentary life, which then may lead to worsening anxiety.29

The smartphone-based BA program Genki-App (“Genki” means “Energy or Vitality” in

Japanese), for iPhones and iPads (Figure 3) was developed as part of the smartphone-based CBT

9
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program which was developed for our previous study.”® Genki-App consists of two sessions (An
appendix table), and approximately 30 minutes is needed to complete each session: one is outline
and introduction of behavioral activation therapy including two types of activation (e.g., do
pleasurable activity again and challenge new activity) and their actual training (Genki-App
includes a self-learning sheet for planning and doing pleasurable and new activity, and for
evaluating achievement after conducting its activity.); the other is review of the session, learning
knack of behavioral activation (Start an activity to be able to conduct by yourself; divide big
aim into some smaller ones; plan a schedule to conduct an activity; image a situation when
you can do it well) and concluding session. The shortest time necessary to complete Genki-App is
also 2 weeks. The Genki-App program also mainly consists of dialogues between characters and
homework.

Over the 8-week period of the programs, participants are encouraged to complete the
sessions and homework through automated e-mail reminders once a week. Although we cannot
know the contents of homework for privacy security, treatment adherence (e.g., times and length of

using each App) can be checked by Google analytics.

Participants
The inclusion criteria for participants are as follows: (1) diagnosis of breast cancer and awareness of
the cancer diagnosis; (2) age 20-49 years; (3) 1 year following breast surgery; (4) currently disease

free; (5) ability to complete an electronic patient reported outcome (¢ePRO) using an iPhone or iPad;

10
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(6) being an iPhone or iPad user and having an apple ID to install applications using App Store. We
limit the patients’ age to 20—49 years because one study and our previous investigation
demonstrated that individuals of that age are at high risk of FCR and that more than 50% of such
people have smartphones.g’ 31,32

The exclusion criteria for participants are as follows: (1) having active, serious physical
disease that affects household and light work and a current or past history of cancer other than
breast cancer; (2) inability to understand Japanese; (3) currently undergoing follow-up and
treatment in a psychiatry department or by other mental health professionals; (4) patients who have

previously undergone structured PST, BA therapy, or CBT; (5) judged inappropriate for

participation by the researchers (e.g., identity theft, duplicate entry, etc.).

Procedures

Newly developed research management system

To lessen patient inconvenience in visiting hospital for this study and oncologists’ workload in

enrolling study participants, we developed a research management system making full use of ICT

technology (Figure 4). The study’s Web site (https://smile-project.org/) provides information about

this study. A poster briefly introducing the study and including a QR code for the Web site has been

put up in 10 core cancer hospitals in Japan and study information will be disseminated repeatedly

by using several social networking systems (e.g., facebook, patient’s mailing list etc.). The Web

site explains the purpose of the study, eligibility criteria, and methods used; it also features a video

11
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briefly introducing the study as well as providing full written information about it. Potential

participants who are interested in the study can e-mail the study’s central office, and clinical

research coordinators (CRCs) at the central office ascertain their eligibility by telephone (Table 1).

12
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Table 1 Schedule for outcome measurement

Time points
0 week 2 weeks 4 wees 8 weeks | 24 weeks

Assessment Understanding of the e-Consent o

Characteristic o

CARS-J, HADS o o o o [

FCRI, SCNS-SF34, PTGI-J o o o=

Satisfaction with interventions o

Qualitative assessment of apps o

CARS-J: Japanese version of the Concerns About Recurrence Scale
HADS: Hospital Anxiety and Depression Scale

Fear of Cancer Recurrence Inventory short form (FCRI-SF)
SCNS-SF34: Short-form Supportive Care Needs Survey questionnaire
PTGI-J: Posttraumatic Growth Inventory-Japanese

*These would be evaluated only for intervention group

13
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Electronic informed consent and randomization at week 0

After screening, the CRCs will seek to obtain the subjects’ electronic informed consent (e-consent)
via e-PRO system at week 0. Participants will be requested to upload a picture of identification
materials (patients will be especially encouraged to attach a photo of the ID card of the hospital
where they made regular follow-up visits for breast cancer). This e-consent procedure is in
accordance with the guidance of the US Food and Drug Administration (FDA).” Informed consent
material-original is shown in an appendix.

After providing e-consent and completing the baseline investigation by e-PRO, the
participants will be randomly allocated to either the smartphone-based PST and BA group or the
wait-list control group in a 1:1 ratio using the electronic data-capturing Web program (EDC) at the
data management center (Figure 1). The random allocation will therefore be concealed.

If a participant is allocated to the intervention group, they will receive a password unique to
them for using Kaiketsu-App and Genki-App. Upon entering the password, participants will be able
to proceed to the sections for Kaiketsu-App and Genki-App. If participants are allocated to the
control group, they will be informed that use of Kaiketsu-App and Genki-App can be resumed if

they wish after week 8.

Data management, central monitoring, data monitoring, and auditing

We will collect all data except qualitative interview data through e-PRO; we will obtain qualitative

14
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interview data by telephone (See below for details). If participants fail to provide their responses

regarding FCR, a CRC blinded to the assignment will telephone the subjects to elicit their answers.

oNOYTULT D WN =

Data management and central monitoring will be performed using the EDC. The EDC consists of
11 two different and independent parts, one including personal information and the other including
14 trial-related data (e.g., assignment, outcomes, etc.) for security. Since the psychological intervention
17 provided by apps will not be invasive and also not produce serious harms, data monitoring

committee will not be organized. Similarly auditing is not also planned for this study.

25 Dataset available
28 The  de-identified  anonymized  dataset will be  uploaded to  UMIN-ICDR
31 (http://www.umin.ac.jp/icdr/index-j.html) and researchers approved by the Steering Committee will

34 be able to have access to the dataset.

39 Trial period: weeks 0—8

42 For participants allocated to the intervention group, an automated e-mail encouraging their
45 adherence to Kaiketsu-App and Genki-App will be sent every week for 8 weeks. The research team
48 can check the patient’s progress (number of times and duration using each application) with
Kaiketsu-App and Genki-App using Google Analytics. At weeks 2, 4, and 8, participants will

receive an e-mail encouraging them to record their responses on e-PRO.

58 15
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Follow-up period: weeks 824

Participants allocated to the control group can resume the Kaiketsu-App and Genki-App if they

wish. At week 24, participants allocated to the intervention group will receive an e-mail

encouraging them to provide their responses on e-PRO.

Concomitant treatments

There is no restriction on concomitant treatments.

Stopping rules for participants

Discontinuation of protocol treatment

If a participant meets any of the following conditions, the research team can discontinue the

Kaiketsu-App and Genki-App. However, the participant will not be considered to have dropped out

of the trial at that stage and will receive the protocol assessments: (1) the participant wishes to stop

the protocol treatment; (2) the research team judges that the risk of the protocol treatment is greater

than the benefit for any reason; (3) the research team judges that it is difficult to continue the

protocol treatment because of clinical deterioration; (4) the research team judges that it is

inappropriate to continue the protocol treatment for any reason (e.g., when identity theft, duplicate

entry, etc. is detected).

Stopping assessment

16
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If a participant withdraws consent for assessment, she will not be followed up. Subjects will be
excluded from the intention-to-treat (ITT) cohort of the trial only if their characteristics are found to

meet any exclusion criteria at baseline (e.g., age over 50 years) after participation.

Assessment measures

Table 1 shows the schedule for outcome measurement.

Primary outcome measure

Fear of recurrence: CARS-J

Originally developed in the United States, CARS-J is a 26-item self-report scale to measure fear of
recurrence of breast cancer.”* The reliability and validity of CARS-J has been confirmed among
Japanese breast cancer patients.35 CARS-]J assesses the overall fear of breast cancer recurrence and
four domains of specific fear of recurrence. Overall fear comprises four items: questions on
frequency; potential for upset; consistency; and intensity of fear. The overall fear score with CARS-
J is our primary outcome. The range of possible scores for overall fear is 4-24; a higher score

indicates greater fear of recurrence.

Secondary outcome measures
Fear of Cancer Recurrence Inventory—Short Form
The Fear of Cancer Recurrence Inventory—Short Form (FCRI-SF) is a nine-item self-report scale,

originally developed in Canada.”® *’ The FCRI evaluates the presence and severity of intrusive

17
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thoughts associated with FCR: scores range from 0 to 36; a higher score indicates severe FCR.
Unlike with CARS-J, the FCRI-SF can measure fear of recurrence of any type of cancer. The
Japanese version of the FCRI-SF was developed after obtaining permission from the original author
and using a forward-backward translation process. In this study, the measure will be included as a

secondary outcome after its validity and reliability have been ascertained.

Psychological distress: Hospital Anxiety and Depression Scale

The Hospital Anxiety and Depression Scale (HADS), a self-report questionnaire comprising
14 items, was developed for use with medically ill patients. The HADS consists of an anxiety and a
depression subscale (0—21 points each). The total score ranges from 0 to 42; a higher score indicates
more severe depression and anxiety.3 ¥ The Japanese version of the HADS has been validated for

39
cancer populations.

Patients perceived needs: Short-form Supportive Care Needs Survey questionnaire

The Short-form Supportive Care Needs Survey questionnaire (SCNS-SF34) is a self-
administered instrument for assessing the perceived needs of cancer patients.40 The SCNS-SF34
comprises 34 items covering five domains of need: psychological; health system and information;
physical and daily living; patient care and support; and sexuality. The total score is obtained by
summing all the subscales (range, 34-170). A higher score indicates a higher perceived need. The

validity and reliability of the Japanese version of SCNS-SF34 have been established.”!

18

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 18 of 62



Page 19 of 62

oNOYTULT D WN =

BMJ Open

Posttraumatic Growth Inventory-Japanese version

The Posttraumatic Growth Inventory (PTGI) is a 21-item self-report scale, originally developed in
the United States.” The PTGI includes items that measure positive psychological change
experienced as a result of struggle with major life crises or traumatic events. The PTGI-J consists of
four subscales: relating to others; new possibilities; personal strength; and spiritual change and
appreciation of life. The total score ranges from 0 to 90; a higher score indicates more positive

43
changes.

Satisfaction with intervention

To assess patients’ perceived satisfaction with the intervention, we ask two additional items. The
items are as follows. (1) “Please rate your satisfaction with the treatment in meeting your needs
during the past 2 months by assigning it a score from 0 to 100; a score of 100 indicates complete
satisfaction. A score of 60 is considered the passing level.” (2) “Please rate your overall satisfaction
with the treatment during the past 2 months by assigning it a score from 0 to 100; a score of 100
indicates complete satisfaction. A score of 60 is considered the passing level.” A lower score

indicates lower satisfaction. We used this method in our previous study.44

Understanding e-consent

We will ask ten questions will be asked at week 0 related to the participants’ understanding of e-
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consent: purpose of the study; randomization; voluntarily participation; duration of study; risks and

benefits of study participation; free withdrawal anytime from the study; contact method for

questions and more detailed information about the study; method of participant identification

(uploading a photo of the hospital registration card); which of the video or written documentation in

the Web site was the more helpful in understanding the study contents ; and free opinions regarding

e-consent.

Qualitative evaluation of intervention

The intervention will consist of multiple complex components; accordingly, simple structured

telephone interviews will be conducted at 8 weeks for approximately 30 subjects willing to

participate in this additional survey to evaluate the perceived usability and/or merit of the complex

intervention. The interview items will be as follows. (1) “Please talk freely about the usefulness of

the smartphone PST and smartphone behavioral intervention.” (2) “Please talk freely about the

usefulness of each of the five steps of the smartphone PST and give your reasons for your

opinions.” (3) “Please talk freely about the usefulness of the two parts of the smartphone behavioral

intervention and give your reasons for your opinions.” (4) “Please talk freely about the effectiveness

and harms of the intervention, for example, the regular encouraging e-mail, and if any other

components contributed to improving or deteriorating your fear of recurrence.” If the participants

permit, the answers will be recorded using a voice recorder.

20
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Sociodemographic and biomedical factors

e-PRO will also be used to obtain information about the patients’ sociodemographic and biomedical

status (marital status, level of education, and employment status) and biomedical information

(physical function, time since diagnosis, clinical stage, and anti-cancer treatment).

Harms

No specific and serious adverse events are presumed in participants who use the Kaiketsu and

Genki-Apps. However, using these apps might lead to psychological distress in some participants

depending on their psychological state. We will evaluate these potential adverse events by

qualitative evaluation of intervention as mentioned before.

Compensation

Our previous and preliminary trials suggest that few harms occur in this trial. However, if any

health hazards occur, these will be covered by the National Health Insurance.

Data analysis

Primary analyses

To examine the treatment effect parameters of all randomly assigned subjects in the primary

analysis set according to the ITT principle, we will analyze the primary outcome (CARS-J score at

weeks 2, 4, and 8) using a generalized linear model with unstructured covariance and robust
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standard errors. The fixed effects are CARS-J score at baseline, treatment allocation (intervention
versus control), time (2, 4, and 8 weeks as categorical variable), and treatment-by-time interaction;
the random effects are subjects (as intercepts). The primary outcome of interest is the difference in
CARS-]J scores between the two groups at week 8. A two-sided P value of less than 0.05 will be

used to indicate statistical significance.

Secondary analyses

We will perform secondary analyses to supplement our primary analysis and to obtain a clearer
understanding of our clinical questions. The secondary analyses will use models similar to that of
the primary analysis and will also examine data for the secondary outcome measures. The
secondary analyses will include an assessment of the validity and reliability of FCR-J. These

analyses will be conducted for exploratory purposes.

Interim analyses

We do not plan any interim analysis.

Sample size estimation
Our previous phase II study revealed that the mean CARS-J scores were 12.8 at pre-intervention
(baseline), 12.4 at 4 weeks, and 11.2 at 8 weeks.”” We assumed the following: the mean CARS-J

score at 2 weeks would be 12.6; the overall CARS-J scores in the control arms would not change
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(12.8 at 0, 2, 4, and 8 weeks); the variance of the score would be 30 at all times; and the intra-class

correlation would be 0.82 (i.e., we assumed a compound symmetry working covariance structure).

Thus, for a sample size based on 0.8 power to detect a significant difference at P = .05 (two-sided),

211 participants would be required for each arm. Assuming that 5% of the initial entries would drop

out, we would need to recruit 444 participants into the trial.

Publication policy

The protocol paper and study results will be submitted to peer-reviewed journals. The first author of

the main paper will be a member of the steering committee (authors of the protocol paper). Another

person could be the first author if approved by the steering committee. The list of co-authors will be

determined before submitting each paper.

Study period

The study period of this trial will be from April 2017 to March 2020; the participant entry period

will be April 2018 to September 2019.

Patient and public involvement statement

The study protocol was designed with a patient (breast cancer survivor) and she participated in this

study as a researcher. She appropriately discussed with other patients when a patient’s preferences

and/or opinions should be considered. She will play a same role on implementing the study. Thus
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patients were and will be always involved in the study. Results of the study will be shown in the

study home page.

Ethics and dissemination

The present study is subject to ethical guidelines for clinical studies published by Japan’s Ministry

of Education, Science and Technology and Ministry of Health, Labour and Welfare and the

modified Act on the Protection of Personal Information as well as the ethical principles established

for research on humans stipulated in the Declaration of Helsinki and further amendments thereto.

The protocol was approved by the institutional review board of Nagoya City University on

January 15, 2018 (ID: 60-00-1171). If important protocol modifications are needed, the

investigators will discuss them and report to the review board for approval.

With regard to dissemination, the results obtained will be submitted for publication in peer-

reviewed journals. The main and relevant findings will be presented at conferences.

Discussion

To our knowledge, the present study is the first trial investigating the efficacy of

smartphone-based psychological therapy for fear of recurrence among breast cancer survivors.

Considering the huge number of breast cancer survivors and low participant rate with other types of

therapeutic interventions, smartphone-based psychological therapy may offer a more accessible

option. As many cancer survivors return to their households and to work, easily accessible
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therapeutic interventions may offer additional benefits in managing fear of recurrence. The present
study focuses on younger breast cancer patients who are iPhone users. However, many other
patients suffering from fear of recurrence use other types of smartphones (e.g., Android); in
addition, including patients aged 50 years and above would constitute a broader targeted population.
If the efficacy of the smartphone-based intervention program among our participants is confirmed,
the program will have promising applicability in real clinical settings.

The present study has some methodological limitations. First, not all patients who are
interested in and willing to use Kaiketsu-App and Genki-App possess a smartphone. This may
weaken the applicability of the results from this trial to all breast cancer patients with fear of
recurrence. Especially, the results may not be applicable to patients in developing countries and to
those with poor ICT literacy.

Second, we will use a wait-list control as the comparator owing to feasibility and ethical
considerations. The odds of response was found to be statistically significantly greater for no
treatment than the wait list.*> The wait list may therefore lead to some overestimation of the
efficacy of smartphone-based psychotherapy.

Third, we will apply two types of psychotherapy—BA and PST—as interventions. Both
psychotherapeutic interventions consist of complex, multifactorial components. Thus, if the
interventions prove superior to the wait-list controls, we cannot determine which intervention and
components are most efficacious or beneficial in managing fear of recurrence. However, to

overcome this limitation, we will adopt a mixed-method design and can check adherence with each
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intervention (detailed in “Methods and analysis”) so that we can identify the most useful

components of the interventions.

Fourth, we will request that participants upload images for identification (they will be

especially encouraged to attach a photo of the hospital registration card) to avoid individuals

masquerading as breast cancer patients. However, possible deception cannot be completely

prevented in our recruitment system.

Finally, lack of the third group, which is the in-person PST and BA treatment arm,

would lessen the impact of this study. If we set the in-person PST and BA treatment arm to

compare effect sizes in this group to the other two groups, we would be able to dissect the

specific mechanisms of change.
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Figure legend

Fig. 1 Participant flow diagram
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Fig. 1 Participant flow diagram
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Details of sessions in smartphone problem-solving and behavioral activation therapies

Smartphone app

Details of each session

Problem-solving therapy
(9 sessions)

1. Outline of problem-solving therapy

2. Introduction of 5 step of problem-solving

3. Example of problem-solving

4. First step (identification, definition, and
breakdown of the problem)

5. Second step (establishing achievable goals)

6. Third step (generating solutions)

7. Fourth (evaluating and choosing the solution) and
fifth step (implementing the chosen solution and
evaluating the outcome after implementation)

8. Actual training

9. Concluding session

Behavioral activation therapy
(2 sessions)

1. Outline and introduction of behavioral activation
therapy including two types of activation (e.g., do
pleasurable activity again and challenge new
activity) and their actual training

2. Review of the session, learning knack of
behavioral activation and concluding session
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Reporting checklist for protocol of a clinical trial.
Based on the SPIRIT guidelines.

Instructions to authors

Complete this checklist by entering the page numbers from your manuscript where readers will find
each of the items listed below.

Your article may not currently address all the items on the checklist. Please modify your text to
include the missing information. If you are certain that an item does not apply, please write "n/a" and
provide a short explanation.

Upload your completed checklist as an extra file when you submit to a journal.
In your methods section, say that you used the SPIRIT reporting guidelines, and cite them as:

Chan A-W, Tetzlaff JM, Altman DG, Laupacis A, Ggtzsche PC, Krleza-Jeri¢ K, Hrébjartsson A, Mann
H, Dickersin K, Berlin J, Doré C, Parulekar W, Summerskill W, Groves T, Schulz K, Sox H, Rockhold
FW, Rennie D, Moher D. SPIRIT 2013 Statement: Defining standard protocol items for clinical trials.

Ann Intern Med. 2013;158(3):200-207

Page
Reporting ltem Number
Title #1 Descriptive title identifying the study design, population, 1
interventions, and, if applicable, trial acronym
Trial registration #2a  Trial identifier and registry name. If not yet registered, name 5
of intended registry
Trial registration: #2b  All items from the World Health Organization Trial 5
data set Registration Data Set
Protocol version #3 Date and version identifier 3
Funding #4 Sources and types of financial, material, and other support 25
Roles and #5a Names, affiliations, and roles of protocol contributors 25
responsibilities:
contributorship
Roles and #5b  Name and contact information for the trial sponsor 25

responsibilities:
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sponsor contact
information

Roles and
responsibilities:
sponsor and funder

Roles and
responsibilities:
committees

Background and
rationale

Background and
rationale: choice of
comparators

Objectives

Trial design

Study setting

Eligibility criteria

Interventions:
description

#5¢C

#5d

#6a

#6b

|:N:
©

3+
-_—
-_—
Q

BMJ Open

Role of study sponsor and funders, if any, in study design;
collection, management, analysis, and interpretation of
data; writing of the report; and the decision to submit the
report for publication, including whether they will have
ultimate authority over any of these activities

Composition, roles, and responsibilities of the coordinating
centre, steering committee, endpoint adjudication
committee, data management team, and other individuals or
groups overseeing the trial, if applicable (see Item 21a for
data monitoring committee)

Description of research question and justification for
undertaking the trial, including summary of relevant studies
(published and unpublished) examining benefits and harms
for each intervention

Explanation for choice of comparators

Specific objectives or hypotheses

Description of trial design including type of trial (eg, parallel
group, crossover, factorial, single group), allocation ratio,
and framework (eg, superiority, equivalence, non-inferiority,
exploratory)

Description of study settings (eg, community clinic,
academic hospital) and list of countries where data will be
collected. Reference to where list of study sites can be
obtained

Inclusion and exclusion criteria for participants. If applicable,
eligibility criteria for study centres and individuals who will
perform the interventions (eg, surgeons, psychotherapists)

Interventions for each group with sufficient detail to allow
replication, including how and when they will be
administered
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Interventions:
modifications

Interventions:
adherance

Interventions:

concomitant care

Outcomes

Participant timeline

Sample size

Recruitment

Allocation: sequence
generation

Allocation
concealment

BMJ Open

H*
-
—_
(ep

Criteria for discontinuing or modifying allocated
interventions for a given trial participant (eg, drug dose
change in response to harms, participant request, or
improving / worsening disease)

3+
-_—
-_—
(@)

Strategies to improve adherence to intervention protocols,
and any procedures for monitoring adherence (eg, drug
tablet return; laboratory tests)

3+
-_—
-_—
o

Relevant concomitant care and interventions that are
permitted or prohibited during the trial

3+
-_—
N

Primary, secondary, and other outcomes, including the
specific measurement variable (eg, systolic blood pressure),
analysis metric (eg, change from baseline, final value, time
to event), method of aggregation (eg, median, proportion),
and time point for each outcome. Explanation of the clinical
relevance of chosen efficacy and harm outcomes is strongly
recommended

3+
-_—
w

Time schedule of enrolment, interventions (including any
run-ins and washouts), assessments, and visits for
participants. A schematic diagram is highly recommended
(see Figure)

H*
N
IS

Estimated number of participants needed to achieve study
objectives and how it was determined, including clinical and
statistical assumptions supporting any sample size
calculations

B3
N
a

Strategies for achieving adequate participant enrolment to
reach target sample size

#16a Method of generating the allocation sequence (eg,
computer-generated random numbers), and list of any
factors for stratification. To reduce predictability of a random
sequence, details of any planned restriction (eg, blocking)
should be provided in a separate document that is
unavailable to those who enrol participants or assign
interventions

B3
N
(o]
(e

Mechanism of implementing the allocation sequence (eg,

central telephone; sequentially numbered, opaque, sealed
For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 58 of 62

15

10

15

16-20

Fig 1

21-22

11

8,13

8,13



Page 59 of 62 BMJ Open

: mechanism envelopes), describing any steps to conceal the sequence

2 until interventions are assigned

3

4 Allocation: #16¢c Who will generate the allocation sequence, who will enrol 8,13
Z implementation participants, and who will assign participants to

; interventions

?o Blinding (masking) #17a Who will be blinded after assignment to interventions (eg, 13-14
11 trial participants, care providers, outcome assessors, data

:; analysts), and how

1;1 Blinding (masking): #17b If blinded, circumstances under which unblinding is 8-9, 13-
1? emergency permissible, and procedure for revealing a participant’s 14

18 unblinding allocated intervention during the trial

19

20 Data collection plan  #18a Plans for assessment and collection of outcome, baseline, Table 1
;; and other trial data, including any related processes to 16-20
23 promote data quality (eg, duplicate measurements, training

;g of assessors) and a description of study instruments (eg,

26 questionnaires, laboratory tests) along with their reliability

;273 and validity, if known. Reference to where data collection

;g forms can be found, if not in the protocol

g; Data collection plan:  #18b Plans to promote participant retention and complete follow- 15

33 retention up, including list of any outcome data to be collected for

gg participants who discontinue or deviate from intervention

36 protocols

37

:g Data management #19 Plans for data entry, coding, security, and storage, including Table 1
40 any related processes to promote data quality (eg, double 1314
2; data entry; range checks for data values). Reference to

43 where details of data management procedures can be

2;‘ found, if not in the protocol

2? Statistics: outcomes  #20a Statistical methods for analysing primary and secondary 20-21
48 outcomes. Reference to where other details of the statistical

gg analysis plan can be found, if not in the protocol

; Statistics: additional  #20b Methods for any additional analyses (eg, subgroup and 20-21
gi analyses adjusted analyses)

22 Statistics: analysis #20c Definition of analysis population relating to protocol non- 15-16
57 population and adherence (eg, as randomised analysis), and any statistical

22 missing data methods to handle missing data (eg, multiple imputation) 20-21

60 For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml
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Data monitoring:
formal committee

Data monitoring:

interim analysis

Harms

Auditing

Research ethics

approval

Protocol
amendments

Consent or assent

Consent or assent:
ancillary studies

Confidentiality

Declaration of
interests

Data access

RS
N
-
Q

I
N
-
(e

#24

#26a

#26b

#27

#28

#29

BMJ Open

Composition of data monitoring committee (DMC); summary

of its role and reporting structure; statement of whether it is
independent from the sponsor and competing interests; and
reference to where further details about its charter can be
found, if not in the protocol. Alternatively, an explanation of
why a DMC is not needed

Description of any interim analyses and stopping guidelines,

including who will have access to these interim results and
make the final decision to terminate the trial

Plans for collecting, assessing, reporting, and managing
solicited and spontaneously reported adverse events and

other unintended effects of trial interventions or trial conduct

Frequency and procedures for auditing trial conduct, if any,
and whether the process will be independent from
investigators and the sponsor

Plans for seeking research ethics committee / institutional
review board (REC / IRB) approval

Plans for communicating important protocol modifications
(eg, changes to eligibility criteria, outcomes, analyses) to
relevant parties (eg, investigators, REC / IRBs, trial
participants, trial registries, journals, regulators)

Who will obtain informed consent or assent from potential
trial participants or authorised surrogates, and how (see
Item 32)

Additional consent provisions for collection and use of
participant data and biological specimens in ancillary
studies, if applicable

How personal information about potential and enrolled
participants will be collected, shared, and maintained in
order to protect confidentiality before, during, and after the
trial

Financial and other competing interests for principal
investigators for the overall trial and each study site

Statement of who will have access to the final trial dataset,
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13-14

22-23

23

13

NA

13-14
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and disclosure of contractual agreements that limit such
access for investigators

Ancillary and post #30 Provisions, if any, for ancillary and post-trial care, and for 20
trial care compensation to those who suffer harm from trial
participation

oNOYTULT D WN =

Dissemination policy: #31a Plans for investigators and sponsor to communicate trial 22-23
11 trial results results to participants, healthcare professionals, the public,

and other relevant groups (eg, via publication, reporting in

14 results databases, or other data sharing arrangements),

including any publication restrictions

F
w
-
(o

18 Dissemination policy: Authorship eligibility guidelines and any intended use of 22,27
19 authorship professional writers

F
w
-
O

5>  Dissemination policy: Plans, if any, for granting public access to the full protocol, 14
23 reproducible participant-level dataset, and statistical code
research

+=

27 Informed consent #32 Model consent form and other related documentation given 13
materials to participants and authorised surrogates

31 Biological specimens #33 Plans for collection, laboratory evaluation, and storage of NA
32 biological specimens for genetic or molecular analysis in the

34 current trial and for future use in ancillary studies, if

35 applicable

The SPIRIT checklist is distributed under the terms of the Creative Commons Attribution License CC-
39  BY-ND 3.0. This checklist can be completed online using https://www.goodreports.org/, a tool made
by the EQUATOR Network in collaboration with Penelope.ai
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Note from the Editors: Instructions for reviewers of study protocols

Since launching in 2011, BMJ Open has published study protocols for planned or ongoing research
studies. If data collection is complete, we will not consider the manuscript.

Publishing study protocols enables researchers and funding bodies to stay up to date in their fields
by providing exposure to research activity that may not otherwise be widely publicised. This can help
prevent unnecessary duplication of work and will hopefully enable collaboration. Publishing
protocols in full also makes available more information than is currently required by trial registries
and increases transparency, making it easier for others (editors, reviewers and readers) to see and
understand any deviations from the protocol that occur during the conduct of the study.

The scientific integrity and the credibility of the study data depend substantially on the study design
and methodology, which is why the study protocol requires a thorough peer-review.

BMJ Open will consider for publication protocols for any study design, including observational
studies and systematic reviews.

Some things to keep in mind when reviewing the study protocol:

e Protocol papers should report planned or ongoing studies. The dates of the study should be
included in the manuscript.

e Unfortunately we are unable to customize the reviewer report form for study protocols. As
such, some of the items (i.e., those pertaining to results) on the form should be scored as
Not Applicable (N/A).

e While some baseline data can be presented, there should be no results or conclusions
present in the study protocol.

e Forstudies that are ongoing, it is generally the case that very few changes can be made to
the methodology. As such, requests for revisions are generally clarifications for the rationale
or details relating to the methods. If there is a major flaw in the study that would prevent a
sound interpretation of the data, we would expect the study protocol to be rejected.
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