JMIR FORMATIVE RESEARCH Nakamura et al
Original Paper

Feasibility of Videoconference-Based Cognitive Behavioral
Therapy for Somatic Symptom Disorder: Single-Arm
Pilot Trial

Hideki Nakamura', PhD; Kayoko Taguchi?, PhD; Masayuki Katsushima®, PhD; Sho Okawa*, PhD; Mirai Miyoshi®,
MSc; Eiji Shimizu’, MD, PhD

lDepartment of Mental Health Nursing, Faculty of Nursing, Toho University, Ota-ku, Tokyo, Japan

%Research Center for Child Mental Development, Chiba University, Chiba, Japan

3 Department of Rehabilitation, Faculty of Health Care and Medical Sports, Teikyo Heisei University, Ichihara, Japan
4Department of Life Sciences, The University of Tokyo, Tokyo, Japan

3 Department of Cognitive Behavioral Physiology, Graduate School of Medicine, Chiba University, Chiba, Japan

Corresponding Author:

Hideki Nakamura, PhD

Department of Mental Health Nursing
Faculty of Nursing, Toho University
4-16-20, Omori-Nishi

Ota-ku, Tokyo 143-0015

Japan

Phone: 81 03-3762-9881

Email: hideki.nakamura@med.toho-u.ac.jp

Abstract

Background: Somatic symptom disorder (SSD) is a mental disorder marked by persistent somatic symptoms and maladaptive
health-related thoughts, feelings, or behaviors. Cognitive behavioral therapy has been shown to be effective in treating
SSD, reducing patients’ somatic symptoms, depressive symptoms, and anxiety symptoms. However, challenges remain—
including limited access to treatment. Videoconference-based cognitive behavioral therapy (vCBT) has emerged as a promising
approach, offering flexible and tailored treatment while addressing the shortage of medical resources and potentially reducing
patient dropout.

Objective: This study examined the feasibility of vCBT for patients with SSD and explored secondary outcomes related to the
physical component of health-related quality of life (HRQOL) as assessed using the Medical Outcomes Study 36-Item Short
Form Health Survey (SF-36) physical component summary (PCS) score and other exploratory clinical outcomes.

Methods: This single-arm pilot trial evaluated feasibility as the primary outcome assessed via recruitment rate, retention rate,
session completion rate, and safety. Ten participants with SSD were enrolled, and all received 6 weekly 50-minute vCBT
sessions. Secondary outcomes included physical HRQOL (SF-36 PCS) as the key secondary outcome, as well as mental
HRQOL, depressive symptoms, somatic symptom severity, anxiety symptoms, health anxiety, pain, insomnia, and generic
HRQOL. These outcomes were measured at the preintervention (week 0) and postintervention (week 6) time points and
1-month follow-up (week 10) and were analyzed using 2-sided paired ¢ tests.

Results: All feasibility criteria were met, with a recruitment rate of 83.3% (10/12), a retention rate of 100% (10/10), a session
completion rate of 100% (10/10), and no adverse events reported. The SF-36 PCS score improved by 4.99 points at the
postintervention time point, representing a large within-group effect (Cohen d=0.99, 95% CI 0.21-1.74). Medium to large
improvements were also observed in mental HRQOL, depressive symptoms, anxiety symptoms, health anxiety, pain, insomnia,
and generic HRQOL, and most of these improvements were observed at the 1-month follow-up.

Conclusions: Our findings indicate that vCBT is a feasible and safe approach for SSD, with findings suggesting acceptability
and preliminary evidence of effectiveness.

Trial Registration: University Hospital Medical Information Network Clinical Trials Registry UMIN000046138; https://
center6.umin.ac.jp/cgi-open-bin/ctr/ctr_view.cgi?recptno=R000052664
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Introduction

Background

Somatic symptom disorder (SSD) is defined in the Diagnostic
and Statistical Manual of Mental Disorders, Fifth Edition
(DSM-5), as one or more distressing somatic symptoms
or bodily sensations accompanied by excessive thoughts,
feelings, or behaviors related to the symptoms persisting
for more than 6 months and causing significant disruption
in daily life [1]. In the DSM-5, SSD replaced the former
Diagnostic and Statistical Manual of Mental Disorders,
Fourth Edition, category of “somatoform disorders,” with
the key revision shifting the diagnostic focus from “medi-
cally unexplained symptoms” (MUS) to patients’ “excessive
psychological and behavioral responses” to their symptoms
[2]. Against this background, the prevalence of SSD has
been estimated at 3% to 4% in the general population, with
higher rates observed among women [3]. SSD is associated
with severe functional impairment, reduced quality of life,
and frequent comorbidity with anxiety and depression [4,
5]. A recent meta-analysis estimated the global burden of
somatoform disorders at 662.4 years lived with disability
per 100,000 person-years (95% CI 350.2-974.6). In terms
of the mental disorders included in the Global Burden of
Disease Study 2021, this estimate suggests that somatoform
disorders could represent the second-highest disease burden
after depressive disorders [4]. Faced with these difficulties,
patients often pursue multiple treatments, yet satisfactory
outcomes are uncommon. Such persistent treatment seeking
may increase dissatisfaction with the health care system [6].
Moreover, excessive health care use by patients with SSD has
been identified as a contributor to rising medical costs, posing
a broader social concern [7.8]. Additionally, the long-term
prognosis of SSD is generally poor, with follow-up stud-
ies reporting high disability rates [9]. Given this substan-
tial burden, pharmacological treatments (eg, antidepressants)
have sometimes been considered for SSD. However, such
treatments show limited efficacy [10], and evidence of their
effectiveness is insufficient; accordingly, they are rarely
recommended as stand-alone interventions. Instead, pharma-
cotherapy is often used to manage comorbid symptoms,
which can lead to polypharmacy and an increased risk of side
effects [11].

The treatment guidelines for SSD published by the
Association of the Scientific Medical Societies in Germany
discourage the use of stand-alone drug therapy and advo-
cate for combination with psychosocial interventions [12].
Among these, cognitive behavioral therapy (CBT) is the most
commonly used psychosocial intervention for SSD [13,14].
CBT for SSD is grounded in a cognitive behavioral model
[15]. Within this framework, Sharpe et al [16] proposed
that SSD arises from the interaction of physical, cognitive,
behavioral, emotional, and environmental factors, resulting
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in a self-perpetuating vicious cycle. This multidimensional
model highlights the need for therapeutic approaches that
address not only somatic symptoms but also patients’
cognitive and behavioral responses.

As SSD is a relatively new diagnosis, evidence from
CBT studies directly targeting it remains limited. There-
fore, research on somatoform disorders and MUS pro-
vides valuable evidence. CBT has been proven effective
at improving physical functioning and reducing symptom
severity for patients with MUS [17]. Similarly, a meta-analy-
sis of 15 randomized trials involving a total of 1671 partic-
ipants with somatoform disorders and MUS indicated that
CBT significantly reduced depressive symptoms and anxiety
symptoms as well as the severity of somatic symptoms
[18]. Although conventional CBT is effective, its length and
intensity can limit feasibility, particularly in primary care
and resource-limited settings. The aforementioned meta-anal-
ysis of CBT for MUS reported a median of 8 sessions, and
treatment compliance was significantly lower in interventions
lasting longer than 12 weeks than in those lasting less than
12 weeks [17,18]. These findings suggest that shorter and less
intensive programs may improve adherence and practicality.
To address this, brief CBT programs have been developed
and have shown promising acceptability and effectiveness
[19,20]. For example, in the Netherlands, Sitnikova et al [21]
implemented a 6-session brief CBT program delivered by
local psychiatric nurses, which improved physical functioning
and reduced functional impairment in patients with undiffer-
entiated somatoform disorder.

Nevertheless, despite evidence supporting brief CBT,
many patients still face barriers such as limited availability
that prevent them from receiving treatment [22,23]. Against
persistent barriers to accessing evidence-based care, digitally
delivered psychotherapies for SSD have gained increasing
attention. Self-guided internet-based cognitive behavioral
therapy (iCBT) has demonstrated efficacy in reducing both
somatic symptoms and illness anxiety in SSD and related
functional somatic disorders compared with waitlist con-
trols [24]. However, as iCBT relies largely on self-direc-
tion, it may be less suited to tailored case formulation
and intervention strategies, particularly in heterogeneous and
clinically complex presentations. To address these limitations,
videoconference-based cognitive behavioral therapy (vCBT)
has gained increasing attention. By enabling synchronous,
real-time interaction with a therapist, vCBT facilitates the
development of the therapeutic alliance and allows for
ongoing treatment adjustment [25]. Moreover, VCBT has
demonstrated outcomes comparable to those of face-to-face
CBT across multiple conditions, including anxiety, depres-
sion, insomnia, and somatic symptoms [26,27].

Consistent with these findings, a large randomized
controlled trial in individuals with high-impact chronic
pain demonstrated that telephone-delivered CBT and vCBT
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yielded greater improvements in pain severity and functioning
than iCBT [28]. Taken together, these findings suggest that
vCBT may provide greater clinical benefits than iCBT for
SSD.

However, to our knowledge, no study has yet examined
vCBT specifically for SSD. Accordingly, further investiga-
tion is warranted to determine whether vCBT can address
the unique barriers associated with SSD. Previous studies
have highlighted several challenges in applying CBT to
SSD, including limited clinical evidence, limited feasibil-
ity of long and intensive programs, and difficulties in
accessing treatment. To address these issues, we consid-
ered that a vCBT program could offer an accessible and
practical approach to psychological support for patients
with SSD. vCBT remains a novel approach for SSD,
and it is essential to examine feasibility before conduct-
ing large-scale trials. This pilot study provides preliminary
evidence toward that goal.

Objectives

This study examined the feasibility of vCBT for patients with
SSD and explored secondary outcomes related to the physical
component of health-related quality of life (HRQOL) and
exploratory clinical outcomes. We hypothesized that vCBT
would demonstrate high feasibility and safety and may lead to
improvements in patients’ physical HRQOL and exploratory
clinical outcomes.

Methods

Study Design

This study used a single-arm trial design to examine the
feasibility of vCBT for SSD. To our knowledge, this study
is the first to use vCBT as an intervention for SSD. There-
fore, a single-arm trial focusing on feasibility rather than
efficacy was deemed an appropriate design [29]. Feasibility
criteria were set a priori with reference to pilot trial guidance,
the CONSORT (Consolidated Standards of Reporting Trials)
extension to randomized pilot and feasibility trials, and
prior vCBT feasibility studies [30-32]. Thresholds included
a recruitment rate of 70% or higher, retention rate of 80% or
higher, session completion rate of 75% or higher, and safety
defined as the absence of any serious adverse events.

Participants received vCBT for 6 weeks and were assessed
at the preintervention (week 0) and postintervention (week 6)
time points and 1-month follow-up (week 10).

Ethical Considerations

This study was approved by the Ethics Committee of Chiba
University School of Medicine (reference G2021007) and
registered with the University Hospital Medical Informa-
tion Network Clinical Trials Registry (UMIN000046138).
The trial was prospectively registered prior to participant
enrollment. All participants were thoroughly informed about
the study through both written and verbal communication.
Informed consent was obtained from all participants.
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All study data were deidentified and managed using
unique participant identifiers at the data center. Consent
forms and related documents were securely stored in a locked
cabinet.

Upon study completion, participants received a burden
reduction fee of ¥5000 (approximately US $32) in the form of
a gift card.

Procedure

Participants were recruited from the Cognitive Behavio-
ral Therapy Center, Chiba University Hospital, affiliated
psychiatric clinics, and local psychiatric medical institutions
via flyers. Screening procedures were conducted face-to-face
by a psychiatrist using a structured interview to evaluate
depressive symptoms and assess suicide risk. Suicide risk was
further screened using item 9 of the Patient Health Question-
naire-9 (PHQ-9) [33]. Clinical interviews were conducted by
trained nurses and occupational therapists to assess eligibil-
ity for participation based on patients’ backgrounds and the
inclusion and exclusion criteria. Recruitment and interven-
tion activities were conducted between September 2021 and
March 2024.

Eligibility Criteria

Inclusion criteria for this study were a primary diagnosis of
SSD based on DSM-5 criteria, age between 20 and 65 years,
mental and physical capacity to understand and practice CBT

for at least 2 continuous months, and access to and ability to
use the internet and a computer to receive vCBT.

Exclusion criteria were DSM-5 diagnoses of schizophre-
nia spectrum or bipolar disorders, intellectual disabilities,
and autism spectrum disorders that could interfere with
the intervention due to the exacerbation of symptoms and
serious progressive physical illness. Additionally, individu-
als presenting with acute or severe depressive symptoms
or elevated suicide risk were excluded from participation.
Eligible participants were required to be under the care
of a treating psychiatrist and demonstrate clinical stability,
including stability of depressive symptoms. Patients whose
SSD was predominantly characterized by chronic pain were
excluded to focus on those with other primary somatic
concerns. This approach was informed by prior evidence:
the original protocol underpinning this program has already
demonstrated efficacy in chronic pain populations [34].
Accordingly, to reduce sample heterogeneity and evaluate
feasibility in SSD presentations characterized by nonpain
symptoms, individuals whose predominant concern was
chronic pain were excluded. All participants were screened
using the Autism Spectrum Quotient total score (cutoff score
<33) and the Japanese Adult Reading Test—estimated 1Q
(cutoff score =80). These cutoffs, based on validation studies,
were used to screen for characteristics that could interfere
with participation [35,36].

Interventions

The vCBT program for SSD was developed by 3 research-
ers (HN, KT, and ES). Drawing from the 16-week CBT
program for chronic pain by Taguchi et al [34], we set the
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total number of vCBT sessions to 6 to enhance feasibility
and reduce participant burden. Sessions lasted 50 minutes
each and were held once per week for 6 weeks. The pro-
gram comprised 6 modules and incorporated principles of
the fear-avoidance model (from chronic pain CBT) into the
treatment for SSD. According to the fear-avoidance model,
catastrophizing somatic symptoms leads to excessive focus on
those symptoms, avoidance of even minor risks in an effort to
ensure safety, and an increase in maladaptive safety behav-
iors (eg, avoidance) that reinforce the cycle of illness. Such
behaviors can maintain or worsen somatic symptoms and
create a self-perpetuating cycle that impairs daily function-
ing and mood [37]. The program was designed to address
this vicious cycle of overemphasis on somatic symptoms and
safety behaviors [16,38].

The program content included (1) introduction and
assessment, (2) psychoeducation, (3) case formulation, (4)
relaxation techniques, (5) analysis of safety behaviors, and (6)
cognitive restructuring. The therapist and participant engaged
in real-time remote sessions via a videoconferencing system,
connecting the participant’s home with Chiba University
Hospital for vCBT sessions. After each session, participants
completed homework assignments to integrate the therapy
strategies into their daily lives. Participants were provided
with a study contact email address to use if they had questions
about the session content or homework assignments.

Therapist and Quality Control

vCBT was delivered by the first author, a nurse therapist
who has received specialized training in CBT. The therapist
completed a 2-year intensive CBT training course as part
of the Chiba Improving Access to Psychological Therapies
project [39]. All intervention sessions were recorded, and the
therapist received monthly supervision from a psychiatrist
(ES) specialized in CBT. To minimize bias, the therapist
was not involved in outcome data entry. All self-reported
assessments were collected and managed independently of
intervention delivery.

Outcomes

Primary Outcome: Feasibility

The primary outcome was feasibility. Feasibility was
evaluated using 4 predefined indicators: recruitment rate,
retention rate, session completion rate, and safety. The
thresholds were a recruitment rate of at least 70%, a retention
rate of at least 80%, a session completion rate of at least 75%,
and no serious adverse events.

Secondary Outcomes: Exploratory Clinical
Outcomes

Secondary outcomes were analyzed on an exploratory basis.
The key secondary outcome was the Medical Outcomes
Study 36-Item Short Form Health Survey (SF-36) physical
component summary (PCS) score, whereas other secondary
outcomes included mental HRQOL, depressive symptoms,
somatic symptom severity, anxiety symptoms, health anxiety,
pain, insomnia, and generic HRQOL.
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Key Secondary Outcome

The key secondary outcome of this study was the change
in the SF-36 PCS score from the pre- to postintervention
time point. The SF-36 is a globally standardized self-admin-
istered scale for measuring HRQOL. It provides 2 norm-
based summary scores: the PCS and the mental component
summary (MCS). The PCS is a norm-based summary score,
with higher scores indicating better physical HRQOL [40].
The Japanese version of the SF-36 was used in this study, and
its reliability and validity have been previously established
[41].

Other Secondary Outcomes

SF-36 MCS Score

The SF-36 MCS score was used to assess mental HRQOL.
The MCS is a norm-based summary score, with higher scores
indicating better mental HRQOL [40].

Patient Health Questionnaire-9

We used the PHQ-9 to assess depressive symptoms. The
total score ranges from O to 27. A score of 0 to 4 indicates
minimal depression, 5 to 9 indicates mild depression, 10 to 14
indicates moderate depression, 15 to 19 indicates moderately
severe depression, and 20 to 27 indicates severe depression
[42]. The Japanese version of the PHQ-9 was used in this
study, and its reliability and validity have been previously
established [43].

Patient Health Questionnaire-15

The Patient Health Questionnaire—15 (PHQ-15) is a 15-
item self-administered instrument designed to assess somatic
symptom severity. Item 4 evaluates menstrual problems and
is applicable only to female respondents; therefore, the total
score range differs by sex (0-30 for female individuals and
0-28 for male individuals) [44]. The Japanese version of the
PHQ-15, which has established reliability and validity, was
used in this study [45].

Generalized Anxiety Disorder-7

The Generalized Anxiety Disorder—7 (GAD-7) is a self-
administered instrument designed to assess anxiety symp-
toms. It has 7 items scored as O (“not at all”), 1 (“several
days”), 2 (“more than half the days”), and 3 (“nearly every
day”). The total score ranges from 0 to 21. A score of 0 to 4
indicates minimal anxiety, 5 to 9 indicates mild anxiety, 10 to
14 indicates moderate anxiety, and 15 to 21 indicates severe
anxiety [46]. The Japanese version of the GAD-7 was used in
this study, and its reliability and validity have been previously
established [47].

Short Health Anxiety Inventory

The Short Health Anxiety Inventory (SHAI) is an 18-item
self-administered scale for measuring health anxiety, with
each item scored from O to 3, resulting in a total score ranging
from O to 54 [48]. The Japanese version of the SHAI was
used in this study, and its reliability and validity have been
previously demonstrated [49].

JMIR Form Res 2026 | vol. 10 | e86698 | p. 4
(page number not for citation purposes)


https://formative.jmir.org/2026/1/e86698

JMIR FORMATIVE RESEARCH

Brief Pain Inventory

The Brief Pain Inventory (BPI) is a brief self-administered
questionnaire that measures the intensity of pain and its
impact on daily life. It consists of 2 components: pain severity
(4 items) and pain interference (7 items). Each of the items is
rated on a scale from O to 10 [50]. In this study, an overall
mean BPI score was calculated as the mean of all 11 items,
ranging from O to 10, with higher scores indicating greater
pain severity and interference. The Japanese version of the
BPI was used in this study, and its reliability and validity
have been established [51].

Insomnia Severity Index

The Insomnia Severity Index (ISI) is a 7-item self-report
questionnaire for assessing the nature, severity, and impact of
insomnia. Each item is rated on a scale from O to 4, yielding a
maximum possible score of 28 [52]. The Japanese version of
the ISI was used in this study, and its reliability and validity
have been previously demonstrated [53].

EQ-5D-5L

The EQ-5D-5L is a comprehensive assessment scale
developed to evaluate generic HRQOL. It measures current
health status across 5 dimensions: mobility, self-care, usual
activities, pain and discomfort, and anxiety and depression.
Each dimension has 5 response levels [54]. The EQ-5D-5L
index score was calculated using the Japanese value set [55].

System Safety

This study used Microsoft Teams [56], a videoconferencing
system with ISO/IEC 27001 certification. Microsoft Teams
has implemented measures to prevent unauthorized access
and data breaches, ensuring data protection and addressing
potential security and privacy concerns.

Safety Monitoring

Throughout the intervention period, suicidal ideation and
worsening depressive symptoms were systematically assessed
at each session. When risk was suspected, a psychiatrist
conducted an additional evaluation, and a protocol was
implemented to refer participants to psychiatric or emergency
services as necessary. Additionally, to ensure comprehensive
safety monitoring, all adverse events were reported irrespec-
tive of their relevance to the intervention.
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Statistical Analysis

This study was designed as a single-arm pilot trial. Statistical
analyses were performed using SPSS Statistics (version 29.0;
IBM Corp) following a prespecified analysis plan. Continu-
ous variables are reported as means and SDs, and categori-
cal variables are reported as counts and percentages. The
normality of each continuous outcome was assessed using the
Shapiro-Wilk test, and all variables met the assumption of
normality, allowing for the use of 2-sided paired ¢ tests for
subsequent analyses.

For the key secondary outcome (SF-36 PCS), changes
from the pre- to postintervention time points and follow-up
were analyzed using paired ¢ tests. For the other secondary
outcomes, changes in SF-36 MCS, PHQ-9, PHQ-15, GAD-7,
SHAI, BPI, ISI, and EQ-5D-5L scores from the pre- to
postintervention time points and follow-up were analyzed.
Effect sizes (Cohen d) were calculated for both pretest-
posttest and pretest—follow-up comparisons of secondary
outcomes, with the absolute values categorized as small
(0.20), medium (0.50), and large (0.80) [57]. All tests were
2-sided with an a of .05. All analyses were conducted on an
exploratory basis, and no adjustment for multiple compari-
sons was applied to either the key secondary outcome or
the other secondary outcomes. We initially aimed to enroll
12 participants per the rule of thumb for pilot studies by
Julious [58]. Due to recruitment constraints, 10 participants
were enrolled.

Results

Recruitment

Figure 1 shows the CONSORT flow diagram for this study.
A total of 12 individuals applied to participate, but 2
(16.7%) withdrew before the eligibility assessment, leaving
10 (83.3%) participants who underwent eligibility assess-
ment and were enrolled in the study. Although we targeted
12 participants, recruitment ended at 10 due to the fixed
study time frame and institutional constraints. All enrolled
participants completed the vCBT intervention, postinterven-
tion assessment, and 1-month follow-up.
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Figure 1. CONSORT (Consolidated Standards of Reporting Trials) flow diagram of participant recruitment and retention. A total of 12 individuals
applied to participate, of whom 2 (16.7%) withdrew before the eligibility assessment. The remaining 10 participants were enrolled in the study and
completed the vVCBT intervention, postintervention assessment, and 1-month follow-up. vCBT: videoconference-based cognitive behavioral therapy.

Applied to participate (N=12)

Withdrew before eligibility

A4

o Assessed for eligibility (n=10)
e Enrolled (n=10)

!

e Entered vCBT intervention (n=10)

o Completed vCBT intervention (n=10)

!

Postassessment (n=10)

!

1-mo follow-up (n=10)

Demographic and Clinical Characteristics

Table 1 presents the demographic and clinical characteristics
of the participants, including age, sex, psychotropic medica-
tion use, comorbid psychiatric disorders, principal somatic
symptoms, years of education, total employment duration,
number of cohabitants, estimated IQ, and AQ total score.
Of the 10 participants, 5 (50%) were female, and 5 (50%)
were male. The participants’ ages ranged from 20 to 52
years (mean 36.8, SD 11.0 years). At the time of consent,
50% (5/10) of the participants were employed. In total, 60%

Table 1. Characteristics of participants (N=10).

v

assessment (n=2)

(6/10) of the participants had at least one comorbid psychiat-
ric diagnosis in addition to SSD. The comorbid diagnoses
included agoraphobia (n=3), panic disorder (n=1), generalized
anxiety disorder (n=2), and major depressive disorder (n=1).
A total of 80% (8/10) of the participants were taking at
least one psychotropic medication, including benzodiazepine
anxiolytics (n=4), antidepressants (n=4), antipsychotics (n=1),
and mood stabilizers (n=1). The principal somatic symptom
categories were fatigue (3/10, 30%), dizziness (3/10, 30%),
numbness (2/10, 20%), and stomach discomfort (2/10, 20%).

Characteristic Values
Age (y), mean (SD) 36.8 (11.0)
Sex, n (%)
Male 5(50)
Female 5(50)
Psychotropic medication use, n (%)
Yes 8(80)
No 2 (20)
Comorbid psychiatric disorders, n (%)? 6 (60)
No comorbid disorders (SSDb only) 4 (40)
Major depressive disorder 1(10)
Panic disorder 1(10)
Agoraphobia 3 (30)
GAD¢ 2 (20)
Principal somatic symptoms, n (%)
Fatigue 3 (30)
Dizziness 3 (30)
Numbness 2 (20)
Stomach discomfort 2 (20)
Education (y), mean (SD) 142 (2.4)
Total employment duration (y), mean (SD) 13.6 (12.1)
Number of cohabitants, mean (SD) 3.0(1.3)
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Characteristic Values
Estimated IQ via the JARTd, mean (SD) 105.8 (6.5)
AQF total score (0-50), mean (SD) 17.9 (9.3)

@Participants could have more than one comorbid disorder.
bSSD: somatic symptom disorder.

CGAD: generalized anxiety disorder.

dJART: Japanese Adult Reading Test.

®AQ: Autism Spectrum Quotient.

Each participant was classified into a single principal somatic
symptom category. None of the participants changed their
medication during the study period, and none initiated
any other psychotherapy. Because no outcome data were
missing, the intention-to-treat and complete-case populations
were identical; therefore, only intention-to-treat results are
reported.

Feasibility Results

With respect to feasibility, the recruitment rate was 83.3%
(10/12), the retention rate was 100% (10/10), the session
completion rate was 100% (10/10), and no adverse events
were reported; thus, all predefined feasibility criteria were
met. All sessions were delivered according to the treatment
manual, with no major modifications or deviations.

Exploratory Clinical Findings

Key Secondary Outcome

The SF-36 PCS score showed a significant improvement from
the pre- to postintervention time point, rising from 40.29 (SD

15.01) to 45.28 (SD 16.39), with a mean change of 4.99 (SD
5.02) points and a large effect size (19=3.1; P=.01; d=0.99,
95% CI 0.21-1.74). Similarly, the SF-36 PCS score increased
from 40.29 (SD 15.01) at the preintervention time point to
45.16 (SD 14.77) at follow-up, with a mean change of 4.87
(SD 3.43) points and a large effect size (t9=4.5; P=.002;
d=1.42,95% CI 0.51-2.30). Figure 2 shows participant-level
trajectories in SF-36 PCS scores expressed as change from
the preintervention time point, with lines grouped by principal
somatic symptom at the pre- and postintervention time points
and follow-up.

Figure 2. Individual changes in Medical Outcomes Study 36-Item Short Form Health Survey (SF-36) physical component summary (PCS) scores
grouped by principal somatic symptom. Lines indicate individual changes from the preintervention time point (week 0) to the postintervention time
point (week 6) and follow-up (week 10). Colors and markers represent symptom categories: fatigue (3/10, 30%) is represented by the orange solid
lines, dizziness (3/10, 30%) is represented by the pink dashed lines, numbness (2/10, 20%) is represented by the green dashed-dotted lines, and
stomach discomfort (2/10, 20%) is represented by the blue dotted lines. A value of 0 indicates no change from the preintervention time point.
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Other Secondary Outcomes

Tables 2 and 3 present the means, SDs, and effect sizes
for the other secondary outcomes at each time point. The
SF-36 MCS score increased from 42.20 (SD 10.07) at the

Nakamura et al

preintervention time point to 49.58 (SD 3.38) at the postinter-
vention time point, a medium to large improvement (t9=2.5;
P=.03; d=0.79). By follow-up, it rose to 50.05 (SD 5.99), with
a large effect size (19=2.9; P=.02; d=0.92).

Table 2. Preliminary effects of videoconference-based cognitive behavioral therapy on other secondary outcomes (N=10).

Outcome Pre- to postintervention time point Preintervention time point to follow-up

Change, mean (SD) Cohen d (95% CI) P value Change, mean (SD) Cohen d (95% CI) P value
SF-36 MCS? 7.38(9.29) 0.79 (0.06 to 1.50) 03 7.85 (8.56) 0.92 (0.15 to 1.65) 02
PHQ-9P -4.40 (2.80) -157(-250t0 -0.61)  .001 -5.10 (3.90) -1.31(-2.15t0-043) 003
PHQ-15¢ -1.90 (2.88) 066 (-133100.04) 07 —2.50 (2.76) -091 (-1.63t0o-0.14) .02
GAD-74 -5.50 (2.95) -1.86 (-2.89t0 -0.80)  <.001 -6.00 (4.62) -1.30(-2.14t0 -042) 003
BPI® -1.90 (1.33) -143(-231t0o-0.51) 001 -1.90 (1.85) -103(-1.79t0-0.23) 01
SHATIf —8.40 (4.03) 208 (-320t0 -0.94)  <.001 ~11.50 (6.75) ~1.70 (-2.68 to —0.69)  <.001
NG -2.50 (3.21) -0.78 (-148t0 -0.05) .04 -3.30(2.67) -1.24 (-2.06t0 -0.38)  .004
EQ-5D-5L index score 0.14 (0.14) 0.96 (0.19 to 1.71) 01 0.15(0.11) 1.26 (0.40 to 2.08) 003

4SF-36 MCS: Medical Outcomes Study 36-Item Short Form Health Survey mental component summary.

bPHQ—9: Patient Health Questionnaire-9.
°PHQ-15: Patient Health Questionnaire—15.
dGAD-7: Generalized Anxiety Disorder—7.
°BPI: Brief Pain Inventory.

fSHAI: Short Health Anxiety Inventory.
8IST: Insomnia Severity Index.

Table 3. Mean scores for the other secondary outcomes (N=10).

Preintervention time point, Postintervention time  Follow-up, mean

Outcome mean (SD) point, mean (SD) (SD)

SF-36 MCS? score 42.20 (10.07) 49.58 (3.38) 50.05 (5.99)
PHQ-9P score (0 to 27) 13.00 (6.41) 8.60 (4.86) 7.90 (5.55)
PHQ-15°€ score (0 to 30 for female individuals and O to 28 for male 13.60 (5.80) 11.70 (4.74) 11.10 (5.38)
individuals)

GAD-74 score (0 to 21) 12.70 (5.85) 7.20 (4.24) 6.70 (3.59)
BPI® score (0 to 10) 4.74 (2.61) 2.84 (2.11) 2.84 (2.05)
SHAT score (0 to 54) 31.70 (9.90) 23.30 (8.54) 20.20 (9.19)
ISI8 score (0 to 28) 10.60 (4.35) 8.10 (5.67) 7.30 (5.17)
EQ-5D-5L index score (-0.025 to 1) 0.56 (0.24) 0.70 (0.23) 0.71 (0.21)

4SF-36 MCS: Medical Outcomes Study 36-Item Short Form Health Survey mental component summary.

bPHQ—9: Patient Health Questionnaire-9.
°PHQ-15: Patient Health Questionnaire—15.
dGAD-7: Generalized Anxiety Disorder—7.
°BPI: Brief Pain Inventory.

fSHAI: Short Health Anxiety Inventory.
8IST: Insomnia Severity Index.

The mean PHQ-9 score dropped from 13.00 (SD 6.41) at the
preintervention time point to 8.60 (SD 4.86) at the postinter-
vention time point, a large reduction (19=—5.0; P=.001; d=—
1.57). By follow-up, it decreased further to 7.90 (SD 5.55),
with a continued large effect size (fg=—4.1; P=.003; d=—1.31).

The mean PHQ-15 score went from 13.60 (SD 5.80) at the
preintervention time point to 11.70 (SD 4.74) at the postinter-
vention time point, a moderate but nonsignificant decrease
(t9=-2.1; P=.07; d=-0.66). By follow-up, it was 11.10 (SD
5.38), indicating a large reduction (tg=—2.9; P=.02; d=—0.91).
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The mean GAD-7 score showed a large reduction, from
12.70 (SD 5.85) at the preintervention time point to 7.20 (SD
4.24) at the postintervention time point (fg=—5.9; P<.001; d=—
1.86). By follow-up, it was 6.70 (SD 3.59), indicating that
the large improvement was maintained (fg=—4.1; P=.003; d=—
1.30).

The mean BPI score showed a large reduction from 4.74
(SD 2.61) at the preintervention time point to 2.84 (SD
2.11) at the postintervention time point (tg=—4.5; P=.001; d=—
1.43). At follow-up, it remained 2.84 (SD 2.05), indicating a
sustained improvement (f9=—3.2; P=.01; d=—1.03).
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The mean SHAI score showed a large reduction from
31.70 (SD 9.90) before the intervention to 23.30 (SD
8.54) after the intervention (t9=6.6; P<.001; d=-2.08). By
follow-up, it decreased further to 20.20 (SD 9.19), with a
continued large effect size (f9=—5.4; P<.001; d=—1.70).

The mean ISI score showed a medium to large reduction
from 10.60 (SD 4.35) at the preintervention time point to 8.10
(SD 5.67) at the postintervention time point (f9=—2.5; P=.04;
d=-0.78). A similar reduction was observed from 10.60 (SD
4.35) before the intervention to 7.30 (SD 5.17) at follow-up
(t9=-3.9; P=.004; d=1.24).

The mean EQ-5D-5L index score showed a large
improvement, increasing from 0.56 (SD 0.24) at the
preintervention time point to 0.70 (SD 0.23) at the postinter-
vention time point (t9=3.1; P=.01; d=0.96). By follow-up, it
was 0.71 (SD 0.21), with a continued large effect size (tg=4.0;
P=.003; d=1.26).

Discussion

Principal Findings

This study examined the feasibility of vCBT for SSD, with
particular focus on physical HRQOL as the key secondary
outcome. To the best of our knowledge, this is the first
study to implement vCBT specifically for SSD. As hypothe-
sized, there were no dropouts through the 1-month follow-
up and no adverse events were reported, suggesting that
vCBT is a feasible and potentially acceptable approach.
Furthermore, within-group comparisons revealed medium to
large effect size improvements in physical HRQOL, mental
HRQOL, depressive symptoms, anxiety symptoms, health
anxiety, pain, insomnia, and generic HRQOL, which were
also observed at the 1-month follow-up. However, given the
small sample size and limited statistical power, these results
should be interpreted with caution.

All predefined feasibility criteria (recruitment, retention,
session completion, and safety) were met in this study, and
the dropout rate was 0% —an exceptionally low rate. This
supports the feasibility of vCBT and suggests its acceptabil-
ity. Previous CBT trials in SSD have reported dropout rates
of approximately 10% to 23% [59,60]. Several factors may
account for this difference with our study. First, the pro-
gram was structured as six 50-minute sessions, representing
a brief CBT format consistent with the framework recom-
mended in primary care [61,62]. Brief interventions may
help patients notice early changes, supporting motivation and
lowering dropout risk. Indeed, a meta-analysis by Liu et al
[18] found that shorter programs are associated with higher
acceptability and completion rates—findings consistent with
our results. Second, the videoconference format may have
reduced barriers to accessing CBT by eliminating travel and
waiting time [63,64]. Previous studies have noted that the
impact of somatic symptoms and the resulting decline in
HRQOL often make it difficult for patients to leave home
for clinic visits, thereby hindering treatment continuation
in SSD [65-67]. By removing these barriers while maintain-
ing real-time therapist interaction and a strong therapeutic
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alliance, vCBT may have contributed to the zero dropout rate.
Nevertheless, given this study’s pilot nature, any explanations
for the low dropout rate must remain tentative.

The key secondary outcome — SF-36 PCS —showed a large
improvement after the intervention (d=0.99). Consistent with
prior research [21,59,60], this suggests that even brief CBT
interventions can improve physical functioning. However, as
this study had a small sample size and lacked a control group,
caution is warranted in generalizing the results. The large
effect size observed in this study may have been influ-
enced by differences in participant characteristics compared
with previous research [21]. Although direct comparison is
difficult due to differences in study design, the mean age of
the participants in this study was relatively young at 36.8
(SD 11.0) years, and the number and complexity of comorbid
diagnoses may have been relatively limited. Indeed, prior
research indicates that younger patients with fewer comorbid-
ities may show greater treatment effects [67], which may have
contributed to the improvements we observed.

When compared with the content of previous brief CBT
programs for SSD and related somatoform disorders, our
intervention shows several distinctive features. In the study
by Sitnikova et al [21], a 6-session CBT program combined
a results-focused model with problem-solving techniques, an
approach widely used in Dutch primary care. That pro-
gram emphasized building effective coping skills for daily
challenges related to somatic symptoms, with problem-solv-
ing as a core element [68]. In contrast, our vCBT program
emphasized reducing catastrophic thoughts and maladaptive
safety behaviors [37,38]. We encouraged participants to view
physical sensations as nonthreatening and curb excessive
symptom focus and avoidance, with the goal of improving
HRQOL without letting symptoms dominate their lives. This
intervention may have helped reduce avoidance behaviors
over the 6-week period, which may in turn have contributed
to the gains in physical HRQOL. Beyond physical HRQOL,
our findings suggest that vCBT may also enhance mental
HRQOL, reduce pain, and improve generic HRQOL. These
findings are broadly consistent with those of a previous
meta-analysis [18]. Nevertheless, these findings are prelimi-
nary, and further studies are needed to clarify the mediating
factors underlying such functional improvements.

This study has several strengths. First, the brief CBT
format for SSD is pragmatic and easily implemented
in primary care. Second, we comprehensively assessed
multiple outcomes (physical and mental HRQOL, depressive
symptoms, somatic symptom severity, anxiety symptoms,
health anxiety, pain, insomnia, and generic HRQOL), and
improvements were also observed at the 1-month follow-
up despite the brief intervention. Third, the 100% session
completion rate suggests that vCBT is a promising way
to improve access for patients who have difficulty attend-
ing in-person sessions. Collectively, our findings provide
preliminary evidence that vCBT is practical for patients with
SSD and may be acceptable and that it may help alleviate
barriers to care in routine clinical settings. In the future, larger
randomized controlled trials with adequate power are needed
to confirm vCBT’s efficacy and the durability of its effects.
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Limitations

This study has several limitations. First, although we
observed improvements in physical HRQOL, the sample
size was small, limiting statistical power. Furthermore, as
this was a single-arm pilot trial with no control group, we
cannot conclude that the outcomes were due solely to vCBT.
Therefore, future studies should use adequately powered
randomized controlled designs to determine clinically
meaningful effects. Second, all outcome measures were based
on patient self-report, introducing potential self-report bias. In
addition, although the PHQ-15 scoring range differs by sex
due to the inclusion of a menstrual item, the current analy-
ses emphasized within-participant changes over time, thereby
minimizing the impact of this difference. Future studies
should consider using a sex-invariant approach or statisti-
cally adjusting for sex. Third, our participants were relatively
young and presented with mild to moderate symptom burden
and were recruited within a limited clinical network in the
Tokyo metropolitan area, which limits generalizability to
other populations, severity levels, or settings. Additionally,
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this sample had access to and the ability to use digital
technology (prerequisites for vCBT), so the results may not
extend to populations lacking such access or ability. Because
individuals with predominantly chronic pain-related concerns
were excluded, the generalizability of these findings may be
limited in SSD presentations for which pain is the primary
symptom. Fourth, we only evaluated vCBT’s effects up to the
1-month follow-up, so it remains unclear whether improve-
ments persist beyond that point. Future research should
examine the long-term sustainability of vCBT’s effects to
address this limitation.

Conclusions

This study suggests that vCBT is a feasible and safe treatment
approach for SSD, with findings suggesting acceptability
and preliminary evidence of effectiveness. vCBT may also
provide a convenient option to improve access to care and
enhance HRQOL. Future randomized controlled trials are
needed to confirm its effectiveness and long-term benefits.
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