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Background: Major depressive disorder (MDD) is an important public health problem.
Thus, preventive interventions against subthreshold depression (StD), which is one of the key
risk factors for the development of MDD, are important. The study developed a smartphone
application (SPSRS) that improves depressive symptoms in people with StD by automati-
cally presenting positive word stimuli during videos. The SPSRS application has the
potential to improve depressive symptoms in people with StDs. However, whether it can
immediately improve depressed moods in people with StD is unclear. The study presents
a protocol for investigating the immediate effects of the SPSRS application intervention on
depressed mood in people with StD.

Methods: The study is designed as an open-label, parallel-group, and pilot randomized
controlled trial (RCT). Thirty-two people who meet the criteria for StD (Beck Depression
Inventory-II score of 10 points or more and fails to meet the diagnostic criteria for MDD)
will be recruited and studied. It compares the immediate effects of the SPSRS application
16) and YouTube
application intervention (without positive word stimulus in 10-minute video; n = 16). The

intervention (with positive word stimulus in a 10-minute video; n =

primary outcome is the change in the score for the Profile of Mood States 2nd Edition-Adult
Short after 10 minutes of intervention. The secondary outcome is the change in the State—
Trait Anxiety Inventory State after 10 min of intervention.

Discussion: The pilot RCT is the first to evaluate the immediate effects of the SPSRS
application intervention on depressed mood in people with StD. The results are expected to
provide a preliminary outcome of the immediate effect of the SPSRS application on the
depressed mood of people with StD and aid in planning a full-scale trial.

Trial Registration: ClinicalTrials.gov; Identifier: NCT03864484.

Keywords: depression, subthreshold depression, depressed mood, mobile application,
smartphone

Introduction

Major depressive disorder (MDD) is one of the most disease-burdened psychiatric
disorders worldwide and is an important issue in public health.'? Therefore, many
interventions have been proposed to treat MDD.? However, even under optimal
conditions, modern treatments are estimated to reduce only approximately one-third
of MDD-related disease burdens.* In addition, only approximately half of indivi-
duals treated with MDD fully recover, and these recovered individuals frequently
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eventually relapse.* Another promising means of further
reducing disease burdens related to MDD is prophylactic
intervention that aims to prevent the development of
MDD.>® Since the 1980s, many preventive programs
have been developed toward this end.” Many types of
prevention have been developed, but those that target
people with prodromes in particular can be an effective
preventive strategy.”® Therefore, providing prophylactic
intervention for subthreshold depression (StD), which is
a prodrome of MDD, is important. StD fails to meet the
diagnostic criteria for MDD but is characterized by clini-
cally significant depressive symptoms.® The prevalence of
StD is 4.0%—53.2%,° "% which is an important risk factor
for the development of MDD.'® Therefore, several effec-
StD  have
proposed.'*'* In particular, substantial evidence states

tive intervention strategies for been
that psychotherapy can reduce depressive symptoms in
people with StD and prevent future developments of
MDD."*'* However, the practice of psychotherapy
requires a qualified and specialized therapist, which limits
access to treatment.'” In addition, patients may refuse the
treatment they need because of the stigma, embarrassment,
and associated with

prejudice receiving

psychotherapy.'®!”

Interventions using smartphones may be a solution to
these problems. Smartphone owners continue to increase
worldwide, and many affordable or free applications for
mental health are available.'®!? In addition, interventions
through smartphone applications may reduce barriers to
hospital visits and face-to-face treatment.'® As a result,
the scheme has the potential to provide access to people
who cannot be reached by other, traditional forms of treat-
ment and to provide cost-effective interventions at the glo-
bal scale. Several smartphone applications for depressive
disorder have been developed due to these advantages.'®!”
However, previous scholars suggested that people with StD
require disease-specific interventions.”® Nonetheless, no
smartphone application has been developed specifically
for individuals with StD.'® Therefore, the researchers
developed a smartphone application (SPSRS) dedicated to
StD, which aims to improve depressive symptoms among
people with StD, thus preventing the progression to
MDD.?! The SPSRS application is a free video playback
application designed with evidence backed by a word sti-
mulus research.”**2* One of the biggest features is that an
individual can receive a positive word stimulus while
watching a video. In addition, the SPSRS application uses

the YouTube Application Programming Interface. As
a result, the SPSRS application can take advantage of
videos uploaded to YouTube, which will automatically dis-
play a positive word stimulus. These benefits enable people
with StD to select videos that suit their tastes and work
toward reducing depressive symptoms. Encouragingly, pre-
liminary evidence indicates that the SPSRS application can
improve depressive symptoms in people with StD through
a 5-week intervention.?""*> However, whether the SPSRS
application can immediately improve one of the central
symptoms of StD, namely, depressed mood, is unclear.
Many interventions focus on repetitive cumulative effects
rather than immediate effects. However, the immediate
effect of the intervention has important clinical and metho-
dological significance. Cumulative effects may help address
chronic depressive symptoms but unable to cope with the
depressed mood that results from unpredictable stimuli that
frequently occur in daily life. In addition, given psycholo-
gical factors, such as conditioning and expectations, an
immediate improvement in depressed mood may motivate
people with StD to continue treatment and promote partici-
pation in long-term interventions that produce additional
treatment effects. Therefore, the paper presents a pilot ran-
domized controlled trial (RCT) of the immediate effects of
SPSRS applications on depressed moods in people
with StD.

Materials and Methods
Trial Design

The study is designed as an open-label, parallel-group,
pilot RCT. The study compares the immediate effects of
SPSRS application intervention (with positive word stimu-
lus) and YouTube application intervention (without posi-
tive word stimulus). To prevent bias associated with the
study design, this protocol followed the Standard Protocol
Items: Recommendations for Interventional Trials
(SPIRIT) 2013 statement.*

Participants are selected according to the following

eligibility criteria:
(A) Inclusion criteria.

1. Male and female
2. 20 to 39 years old
3. Beck Depression Inventory-II (BDI-II) score of 10

points or more*’"*®
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4. Persons with written informed consent prior to
participation.

(B) Exclusion criteria.

1. Persons who have been diagnosed with
a psychiatric disorder at least once in their lifetime,
regardless of the type of psychiatric disorder.

2. Currently receiving treatment from a professional
for mental health issues.

3. Vision or hearing problems that interfere with daily
life.

4. With a major depressive episode in the last two

Mini-International

weeks according to the

Neuropsychiatric Interview.>’

We included people aged 20-39 years in this study
because they are one of the population categories most
likely to develop new MDD. A previous systematic review
suggested that StD is widespread in all generations,*®'
but the 20-39 age group is most likely to develop new
MDD.***? In fact, previous RCTs on StD have been con-
ducted among this age group.”* For these reasons, we

chose the 20-39 age group for our study.

Interventions
Experimental Group
The experimental group receives video-viewing interven-
tion using the SPSRS application, which is a smartphone
application.”’ SPSRS is programmed to present 150 ms of
positive words after presenting 17 ms of self-confidence-
boosting words in videos.

These words are repeated every 5 s. The words to

113 e

increase self-confidence are “can,” “let us try,” “good
luck,” “able,” and “do not worry”.9 These self-confidence-
boosting words randomly appear in the four corners of the

EEINT3

screen. The positive words are “nice,” “great,” “fantastic,”
“satisfactory,” and “enjoyable”.> These words are dis-
played at the center of the screen. Interveners use the
SPSRS application according to the operating manual.
The participants will use an iPhone managed by interve-
ners to watch a pre-determined 10-minute video (basket-
ball will be

accompanied by the researchers when watching the

play video). Therefore, participants
video. The duration of video viewing in this study was
determined from the results of a previous study (pilot
RCT) that investigated the effects of the SPSRS applica-

tion on people with StD.?*

Control Group

The control group uses the same iPhone as the experimen-
tal group. The control group uses the YouTube application
to receive video-viewing intervention. The control group
videos do not show confidence-boosting and positive
words. The control group watches the same video as the
experimental group for 10 min.

Criteria for Discontinuing or Modifying Allocated
Interventions

If a participant meets any of the following conditions, then
the research team will discontinue the intervention.

(1) If the participant wishes to discontinue the
intervention.

(2) If the research team concludes that continuing the
intervention is difficult due to deterioration in mental or
physical health.

(3) If the entire clinical trial is discontinued.

(4) If the participant is ineligible after registration.

(5) If the research team concludes that the intervention
is worthy of discontinuation for any reason.

The date and reason for discontinuation will be fully
documented in a case report. The participants will not be
considered to have dropped out of the study at the stage of
discontinuing the intervention but will be requested to
undergo primary and secondary outcome assessment. If
a participant refuses to take the assessment or withdraws
consent, then they are considered to have dropped out. The
participants are excluded from intention-to-treat (ITT) ana-
lysis of the trial only if they are found unable to meet the
eligibility criteria.

Strategies for Monitoring and Improving Adherence

to the Intervention Protocol

To standardize the two interventions, the interveners will
receive training in intervention using an intervention manual.
In addition, to ensure the fidelity of the treatment,
a periodical check will be conducted on the intervention
methods for the experimental and control groups.
Furthermore, the compliance rate for the intervention in the
experimental and control groups will be evaluated using
indirect and direct methods.®® As an indirect approach, the
interveners complete a checklist of intervention procedures
after 10 min of video viewing. The checklist is conducted to
ensure that the interventions for the experimental or control
group are conducted in a standardized manner and are
included in the intervention manual. A researcher not

involved in the intervention as a direct approach will conduct
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a checklist similar to the one completed by the interveners.
The researcher discusses issues related to treatment delivery
with interveners if deemed inconsistent.

Relevant Concomitant Care and Interventions
Permitted/ Prohibited During the Trial

The study does not prohibit other forms of care from an
ethical point of view.

Outcomes

The primary outcome is the change in the score for the Profile
of Mood States 2nd Edition-Adult Short (POMS 2-A Short)
after 10 min of intervention.’*>” POMS 2-A Short ask ques-
tions about current mood and allow change in the state of
mood to be monitored. Therefore, we set POMS 2-A Short as
the primary outcome to observe the immediate effect of the
SPSRS application on mood state. The secondary outcome is
the change in the State—Trait Anxiety Inventory State (STAI-

S) after 10 min of intervention.® *°

Participant Timeline

This study will be held at Gunma University in Gunma
Prefecture, Japan. Potential participants will be evaluated
for eligibility through interviews and questionnaires, and
those eligible will be enrolled into the study after baseline
evaluation (POMS 2-A Short and STAI-S). The baseline
assessment will take place within one week after the

eligibility assessment is conducted and would be conducted
by the researchers. After eligibility and baseline assessments,
participants will be randomly assigned to the experimental or
control group by the central registration center at Kurashiki
Heisei Hospital. Thereafter, the experimental and control
groups will receive a 10-minute video viewing intervention.
Participants will complete a second POMS 2-A Short and
STAI-S immediately after the 10-minutes intervention.
Figure 1 presents the trial period via a CONSORT
diagram,*' whereas Table 1 provides the SPIRIT template.?

Sample Size

Data on the immediate effect of the SPSRS application on
people with StD are lacking. Thus, estimating the sample
size based on actual data is difficult. Although a pilot
study does not require a formal sample size calculation,*?
the number of samples in a pilot study with the objective
of conducting a subsequent full-scale study should be 15—
20 individuals.** Therefore, the study intends to recruit 16
participants per group for a total of 32 participants.

Study Setting and Recruitment

The trial is conducted at Gunma University in Gunma
Prefecture, Japan from February 2021 to March 2023.
The recruitment of potential participants is conducted on
the basis of several recruitment strategies. Advertisement
is widely implemented by posting advertisement flyers in

[ Enrollment ]

Assessed for eligibility

Randomized
A4 [ Allocation J Y
Allocation to Experimental Group | | Allocation to Control Group
v [ Follow-Up ] v
8 J
10-minute Assessment 10-minute Assessment

Ll

Analysis ] l

Analysis

Figure | CONSORT flowchart of the study design.

Analysis
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Table | Assessment Schedule

Timepoint

Study Period

Enrolment

Baseline

Allocation

Intervention

—t,

0

0

t

t;

Before intervention

After 10 min

Enrolment
Eligibility screen X
Informed consent X

Allocation

Interventions
Experimental

group
Control group

*»
L 2

*
L 2

Assessments
Demographics X
POMS 2-A Short X
STAI-S X

Abbreviations: POMS 2-A Short, The Profile of Mood States 2nd Edition-Adult Short; STAI-S, The State—Trait Anxiety Inventory State.

the facilities of Gunma University. In addition, research
participation is facilitated through email and social net-
working services. All materials contain a dedicated e-mail
address for contacting the research team for further infor-
mation about the study.

Allocation

Participants are randomly assigned to the experimental or
control group in a 1:1 ratio after responding to the elig-
ibility check and baseline assessment. A computer (Excel
computer software) is used to generate a randomized list
by the permuted block randomization method. The block
size is not disclosed until the end of the trial to ensure
concealment of the assignment. The generation of the
randomized list is conducted by a third party not involved
in the study. The randomized list is provided to a central
registry center that is set up at Kurashiki Heisei Hospital
for random assignment. Selection bias is thus avoided
through these steps.

Blinding

Blinding participants and interveners is difficult because
the interventions in the experimental and control groups
are distinct. In addition, the small number of research staff
renders the maintenance of rater blinding difficult.
Therefore, the trial is planned as an open label trial.
However, baseline assessment is performed before rando-
mization. In addition, measure outcomes use standardized

methods and implement procedures to audit and maintain
data quality. Throughout these processes, to reducing the
possibility of bias as much as possible is targeted.

Data Collection

To ensure accurate, complete, and reliable data, the follow-
ing steps are conducted. (1) Training sessions on data
collection and data storage are conducted. (2) Regular
meetings are held to discuss issues related to the conduct
of the study. (3) The telephone, e-mail, and communica-
tion media are used to enable consultation during the study
with the principal investigator and co-investigators. The
outcome assessment follows the schedule, as shown in
Table 1. The study collects demographic data and lifestyle
characteristics, such as age, gender, sleep time, smoking
habits, exercise habits, and drinking habits as part of the
baseline assessment.

Mini-International Neuropsychiatric Interview (MINI)
The MINI is a structured diagnostic interview based on DSM-
IV and ICD-10.* The Japanese version of MINI is designed
with 16 psychiatric diagnostic modules. Respondents may
respond with “yes” or “no” only. The reliability and validity
of the MINI were reported elsewhere.?

Beck Depression Inventory-Il (BDI-II)
The BDI-II is a 21-item self-administered questionnaire
that measures the severity of depressive symptoms.**

Neuropsychiatric Disease and Treatment 2021:17
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Items are rated using a 4-point Likert scale ranging from 0
to 3 points. The total score ranges from 0 to 63 points.
High scores indicate more depressive symptoms. The
reliability and validity of BDI-II have been reported

elsewhere *+4¢

Profile of Mood States 2nd Edition-Adult Short
(POMS 2-A Short)

The POMS 2-A Short is a 35-item self-administered ques-
tionnaire used to measure mood states.***’ Items are rated
using a 5-point Likert-type scale (0 = not at all, 1 = a little,
2 = moderately, 3 = quite a lot, and 4 = extremely). The
POMS 2-A Short assesses seven domains, namely, anger-
hostility, confusion-bewilderment, depression-dejection,
fatigue-inertia, tension-anxiety, vigor-activity, and friendli-
ness. High scores indicate better vigor-activity and friend-
liness are better but more severe symptoms of the five
other domains. In addition, the Total Mood Disturbance
(TMD) score is calculated from anger-hostility, confusion-
bewilderment, depression-dejection, fatigue-inertia, ten-
sion-anxiety, and vigor-activity. TDM is calculated based
on a standard value (mean of 50 and standard deviation of
10). The reliability and validity of POMS 2-A Short have
already been reported.’®’

State-Trait Anxiety Inventory (STAI)

The STAI is a self-administered questionnaire consisting
of two scales that each assesses state anxiety and trait
anxiety.*®* Each scale consists of 20 items. Items for
STAI-S are scored using a 4-point Likert-type scale (1 =
not at all, 2 = somewhat, 3 = moderately so, and 4 = very
much so) with the total score ranging from 20 to 80 points.
The higher the score, the greater the state anxiety.
Meanwhile, items for STAI-T are scored using a 4-point
Likert-type scale (1 = almost never, 2 = sometimes, 3 =
often, and 4 = almost always) with the total score ranging
from 20 to 80 points. The higher the score, the greater the
trait anxiety. The reliability and validity of the STAI have

been reported elsewhere.>®

Plans to Promote Participant Retention

and Complete Follow-Up

The study will inform the participants on the details of the
study schedule and importance of the study to prevent parti-
cipant dropout and facilitate follow-up. In addition, all inter-
ventions and outcome assessments will be conducted free of
charge, thus minimizing the outcome assessment and infor-
mation to be collected. Participants who meet the criteria for

refusal to continue the intervention or discontinuation will
be invited to participate in the post-intervention assessment.
These options will be emphasized and explained to partici-
pants during informed consent. If a participant is scheduled
to drop-out, then the research team will discuss with the
participant to identify and resolve any problems that the
participant may have in maintaining the study.

Data Management, Confidentiality, and Access to
Data

Data entry and statistical analysis will be conducted using
computers that are not connected to the Internet at Gunma
University. The observed data will be entered into an
Excel spreadsheet on the date of observation. All data
entered will be stored on a password-protected USB
stick. Two independent researchers perform data entry
separately to ensure accuracy. As a next step, the data
entered by researchers other than the two researchers
who performed the data entry will be checked for accu-
racy, presence of missing data, and data consistency. All
data obtained will be stored securely in Gunma University.
Paper materials related to the assessments and interven-
tions collected will be kept in an evaluation file and an
intervention file for each participant. These materials will
be stored inside a locked shelf at Gunma University. The
contents of the USB memory stick will be saved with the
paper survey materials. The identifying information of the
participants is excluded from the paper file, whereas other
identifying information is recorded as participant number
to protect privacy and maintain confidentiality. In addition,
information about an individual’s identity is not entered
into the electronic database. The name or other personally
identifying information, such as informed consent, is
stored in a locked cabinet separate from the survey mate-
rials identified by participant number. The paper files will
be kept for 10 years after the publication of the paper.
Access to these files is restricted to the research staff
involved in the study. The data manager and principal
investigator will address data-related issues and complete
the data set for statistical analysis. Currently, no plans are
in place to allow public access to the dataset. However,
only the approved researcher of the principal investigator
can access the dataset for secondary analysis, meta-
analysis, or other similar reasons.

Statistical Methods
Data analysis is conducted on the basis of ITT. The study
uses linear mixed model (LMMs) with the restricted
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maximum likelihood estimate method for repeated mea-
sures analysis to examine the effect of the SPSRS applica-
tion intervention on the primary and secondary outcomes
and compare the two groups.” LMM can address the
flaws that occur in clinical trials and can use all available
data to estimate results.*’ Therefore, LMM yields esti-
mates with less bias compared to traditional statistical
analysis methods. For the LMMSs, group assignment
(experimental or control), time (pre- or post-intervention)
, and interaction between group assignment and time at
evaluation are considered fixed-effect factors, whereas
participants are random-effects factors. The model uses
a type-III test for fixed effects. Statistical significance is
set to p < 0.05 for a two-tailed test. At this time, no
subgroup analysis is planned. Data analyses use the latest
version of SPSS. The effect size (Hedge’s g) is reported
between groups.*™*’ Furthermore, the effect size between
groups is reported as pre-, post-, and adjusted effect sizes,

which is the post-effect size minus the pre-effect size.*

Data Monitoring and Auditing

The interventions provided by the app are not invasive,
such that a formal data management board was deemed
unnecessary because the risks are minimal. In addition,
interim analysis and data audit on the impact of the inter-
vention are not planned.

Harm and Ancillary and Post—Trial Care

Previous studies that examined the long-term effects of the
SPSRS application on people with StD did not report
adverse events (AEs).”'*> Therefore, the occurrence of
AEs in the present study, which examines the immediate
effects of SPSRS applications, is considered unlikely.
However, using these apps may cause psychological dis-
tress depending on the participant’s state of mind.
Therefore, if unexpected AEs related to the intervention
occur during or at the end of the study, the principal
investigator will respond with appropriate actions to docu-
ment the relationship between the participant and interven-
tion in addition to the details of the AEs. AEs are
monitored systematically based on the methods used in
previous studies.’’>® All participants are encouraged to
identify signs of poor mental or physical health at the
time of study enrollment and required to report voluntarily.
The appearance of such symptoms is considered an AE.
Details of the AE are immediately reported to the Ethical
Review Board for Medical Research Involving Human
Subjects of Gunma University to confirm the direction of

the study. In addition, any serious AEs after the study will
be handled with appropriate measures. To this end, the
participants will be able to contact the investigators for
up to one month after the study.

Research Ethics Approval, Protocol Amendments,
and Consent or Assent

Ethical Review Board for Medical Research Involving
Human Subjects of Gunma University (approval number:
HS2020-157) approved the study. This trial will be con-
ducted in accordance with the Declaration of Helsinki.
Changes in protocol, including those in the study objec-
tives, study design, participant populations, sample size,
study procedures, or significant administrative changes,
may be made with the approval of the Ethical Review
Board for Medical Research Involving Human Subjects
of Gunma University. The principal investigator or co-
investigator is responsible for ensuring informed consent
from each participant. Before commencing the study, the
principal investigator or co-investigator will briefly
explain to the participant, using the study information
material, that participation is voluntary and can be discon-
tinued at any time. Furthermore, the potential risks and
benefits of participation is outlined. Informed consent
should be given before the intervention, and participants
should be convinced of its risks and benefits in writing.

Dissemination Policy

The research team is committed to the full disclosure of
the study results regardless of outcome. Dissemination of
the results is achieved at several national and international
conferences and published in national and international
peer-reviewed journals. The study is conducted and
reported in accordance with the CONSORT statement.”’

Discussion

Treatment of MDD is important for its prevention, which
bears a significantly negative economic impact on
society.'* In addition, prophylactic intervention in people
with StD, a prodrome of MDD, may reduce the future
incidence of MDD.>*¢ Although many prophylactic inter-
vention strategies are currently effective in improving the
depressive symptoms of StD,'*'* certain problems
emerge (eg, restricted access to treatment, stigma, and

embarrassment  of 15-17

receiving  psychotherapy).
Therefore, interventions that can address these issues
are required, and smartphone-based preventative inter-

. . . 1
ventions may be a more accessible option. 8 Smartphone-
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based preventative interventions that are easily accessible
due to many people with StD living in a community may
offer additional benefits in improving the depressed mood
of people with StD. Therefore, the researchers developed
SPSRS, which is a smartphone application for improving
depressive symptoms in people with StD.>' The study
aims to investigate the immediate effects of SPSRS appli-
cations on depressed mood in people with StD. Previous
studies have suggested that depressive symptoms in peo-
ple with StD may be alleviated through a 5-week SPSRS
application intervention.”'*> However, cumulative inter-
ventions may be unable to cope with momentary
increases in depressed mood as a result of unpredictable
stimuli that frequently occur in daily life. This situation
suggests the need for developing effective prevention
methods against momentary increases in depressed
mood.”* In addition, given certain psychological factors,
such as conditioning and expectations, immediate
improvement in depressed mood may motivate people
with StD to continue treatment. Based on these perspec-
tives, the immediate effects of the SPSRS application on
people with StD point to very important clinical implica-
tions. The findings that will be obtained from the study
will provide a tentative estimate of the immediate effec-
tiveness of the SPSRS application intervention on the
depressed mood of people with StD. Once confirmed,
the SPSRS application intervention will be an important
step in strongly justifying the use of the intervention on
people with StD as a means for preventing the develop-
ment of MDD.

One of the problems with the SPSRS application inter-
vention is that the underlying mechanism of the improve-
ment of depressive symptoms by SPSRS applications
remains unclear. Thus, understanding the immediate
effects of SPSRS applications on the depressed mood of
people with StD can aid in the development and under-
standing of definitive inferences about the therapeutic
mechanisms of SPSRS applications. Factors that disrupt
the internal validity of the results, such as spontaneous
remission from the disease (ie, from studies examining the
immediate effects of an intervention) and regression to the
mean (in clinical studies), are expected to be less those for
studies designed to examine cumulative intervention
effects. Therefore, understanding the immediate effects of
SPSRS applications on the depressed mood of people with
StD may provide a definitive reasoning and a unique
opportunity for understanding the underlying mechanisms
of StD.

The findings obtained from the study provide important
pilot data for calculating the sample size for a full-scale
trial. The objective of the pre-sample size calculation is
mainly to determine the number of participants required to
detect clinically relevant therapeutic effects.”® In this man-
ner, research can be conducted with minimal resources
without compromising scientific integrity and rigor. In addi-
tion, large-scale trials that expose an extreme number of
people to new therapies and under-detectable trials, which
may not achieve significant results, should be avoided.”
Therefore, the importance of sample sizing is widely
asserted, and such calculations should be reported and jus-
tified in published papers.>® Preliminary research is fre-
quently conducted to generate data for sample size
calculations. This method is a particularly effective in the
absence of data from previous studies.**

The study comes with certain limitations. First, it only
observes the immediate intervention effects of the SPSRS
application on the depressed mood of people with StD.
Therefore, further research is required to determine the
long-term effects of this application intervention. Second,
the trial does not perform a formal sample size calculation
due to the lack of data on the immediate effects of SPSRS
application intervention on depressed mood in people
with StD. This limitation may reduce the detection
power of the pilot RCT. Thus, the results should be inter-
preted with consideration of the limits. However, calculat-
ing the sample size of future large-scale trials is possible
based on the results of the pilot trial. Finally, the inter-
veners, participants, and assessors have not been blinded,
which can lead to biases. Given the nature of the inter-
vention, blinding the interveners and participants is diffi-
cult. In a full-scale trial, however, the assessor should be
blinded.

Conclusions

The pilot RCT is the first to investigate the immediate
effects of the SPSRS application intervention on depressed
mood in people with StD. If the results are positive, then
the SPSRS application intervention can reduce depressed
mood in people with StD and offer new intervention
strategies to prevent the development of future MDDs. In
addition, the pilot RCT is well-designed based on standar-
dized and robust procedures. As such, it can provide the
data required to plan a full-scale trial to test the immediate
effects of the SPSRS application intervention on the
depressed mood of people with StD.
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