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"refractory depression"

"smartphone CBT app "
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"The smartphone CBT was accompanied by weekly email reminders. "

"The primary outcome was the Patient Health Questionnaire-9 (PHQ-9) as 
assessed by masked telephone assessors at week 9. "
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"all but one participant (98.3%) completed at least half the sessions of the 
program, and 54 (90.0%) completed at least six of the eight sessions."

This was not a negative trial, so this item does not apply.
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"The dominant modality of ICT is evolving rapidly and the smartphone is 
now transforming people’s lives across the world. In comparison with 
stand-alone or internet-connected computers, the smartphone enhances 
portability and immediacy, making CBT fully accessible, and therefore 
promising new dimensions of guided self-help. "

"Mobile health apps are currently proliferating in the electronic world, with 
over 165,000 health apps available online [18]. However, few apps have 
demonstrated quality [19, 20] and no randomized controlled trial (RCT) has 
yet proved the benefits of a smartphone app in comparison with a control 
condition in the treatment of clinically diagnosed major depressive disorder. 
Several trials have examined the use of smartphone to monitor symptoms 
[21-23] or smartphone apps applying the CBT principle but only among 
participants recruited from the general population who had reported 

"The current study represents the first RCT to examine adjunctive 
smartphone-based CBT to medication change among patients with major 
depression unresponsive to prior antidepressant treatments."
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"parallel-group RCT with a 1:1 allocation ratio."

There was no change from the protocol.

There was no system failure or change to the program after its pilot test 
phase before starting the trial.
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"Eligible participants (1) were aged between 25 and 59, (2) had primary 
diagnosis of major depressive disorder without psychotic features 
according to the Diagnostic and Statistical Manual, 5th edition (DSM-5) as 
ascertained by use of the Primary Care Evaluation of Mental Disorders 
[35], (3) were antidepressant-resistant, defined as scoring 10 or more on 
the Beck Depression Inventory-II (BDI-II) [32, 36] after taking one or more 
antidepressants at an adequate dosage for four or more weeks (Stage I, II 
or III according to the criteria by Thase and Rush [37]), (4) had not been 

"The primary target population comprised those who had not or only 
partially responded since week 0 (PHQ-9 scores of 5 or more [38] at week 
1), who tolerated and adhered to the new antidepressant, and had no 
problem using the smartphone and Kokoro-app. They were chosen a priori 
as the explanatory, efficacy population. "

The participants were clinically diagnosed patients who had been receiving 
pharmacotherapy in clinics/hospitals. They were therefore being seen by 
psychiatrists. The explanation and introduction to the smartphone app 
intervention were provided by the personnel at the clinics/hospitals. The 
smartphone intervention itself was totally self-help, with weekly reminders 
by emails from the central office. The assessment of PHQ-9 and FIBSER 
was done via telephone by blinded assessors in the central office.
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We have attached the protocol in which the recruitment procedure is 
detailed as follows: "Informed consent, installing the Kokoro-App and 
medication at week 0
A clinical research coordinator at a recruiting clinic (site CRC) will seek 
written informed consent from the candidate participant at the clinic at week 
0. Participants will be informed that they can withdraw their consent at any 
time without stating the reason and that their withdrawal will not affect the 
medical services they receive. The written informed consent will be 

"took place in 20 psychiatric clinics and hospitals across Japan between 
September 2014 and October 2016. "
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"The masked assessors interviewed the participants on telephone with 
PHQ-9 and FIBSER at weeks 0, 1, 5, 9 and 17."

The information section of the smartphone app lists its two authors (T. A. 
Furukawa and M. Horikoshi) with their respective affiliations (Kyoto 
University Graduate School of Medicine / School of Public Health, 
Department of Health Promotion of Human Behavior, Kyoto, Japan, and 
National Center of Neurology and Psychiatry, Kodaira, Japan).
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T. A. Furukawa and M. Horikoshi are the authors/developers of this 
smartphone app program.

"We have developed and pilot-tested a smartphone app, called Kokoro-app 
(“kokoro” means “mind” in Japanese), that is based on a CBT manual with 
demonstrated effectiveness in remote telephone or group formats in 
several RCTs [31-33]. "

The program was fixed after its pilot testing before this trial, and has not 
received any revision/updating in its contents.
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Not applicable.

We have provided the screenshots as Figure 1 and as Supplement Table 
S1.
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We have provided the screenshots along with explanations in Supplement 
Table S1.

"Upon entry [into the study], all the participants started switching their 
antidepressant, had Kokoro-app installed onto their iPhone, and had 
access to the welcome session"
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This is a smartphone CBT app and its rationale are explained as: "Kokoro-
app consists of eight sessions, including one welcome session, two 
sessions on self-monitoring, two sessions on behavioral activation, two 
sessions on cognitive restructuring, and an epilogue focusing on relapse 
prevention. In each session, cartoon characters explain the principles and 
skills of CBT in the format of instant messenger exchanges (Figure 1). In 
the self-monitoring sessions, patients learn how to monitor their reactions 
to situations in terms of feelings, thoughts, body reactions and behaviors 

"Each session is supposed to take one week: participants can proceed to 
the next session only after one week and only after they have completed 
one homework from that session. "

The pharmacotherapy was naturally administered and monitored by the 
physician in charge of each patient. In addition, "every week, the central 
office sent an email to participants to congratulate them on their progress. 
The message was templated but individually modified based on the 
progress of participants and the comments they uploaded at the end of 
each session. Writing one such email took 3-10 minutes."
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"Every week, the central office sent an email to participants to congratulate 
them on their progress. The message was templated but individually 
modified based on the progress of participants and the comments they 
uploaded at the end of each session. Writing one such email took 3-10 
minutes."

There was no additional training or support beyond what was described in 
the above two boxes.

CONSORT-EHEALTH (V 1.6.1) - Submission/Publication Form https://docs.google.com/forms/d/e/1FAIpQLSfZBSUp1bwOc_Oimq...

16 / 36 2017/07/29 11:12



"The masked assessors interviewed the participants on telephone with 
PHQ-9 and FIBSER at weeks 0, 1, 5, 9 and 17.
The primary outcome was the PHQ-9 at week 9. "

There was no online questionnaire used.

"The progress of each participant on Kokoro-app can be monitored at 
“Kokoro-web.”  " It was then found that "For the smartphone CBT, all but 
one participant (98.3%) completed at least half the sessions of the 
program, and 54 (90.0%) completed at least six of the eight sessions. It 
took the patients, on average, 10.7 days to complete one session. The 
patients filled in 10.8 “mind maps” for self-monitoring, conducted 14.6 
behavioral activation “personal experiments”, and generated 6.5 alternative 
thoughts for cognitive restructuring. (Table 1) "
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There was no systematic attempt to collect qualitative feedback from the 
participants.

Not applicable.
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"The study was powered to detect a moderate effect size of 0.5 between 
the two treatments for the primary outcome at week 9, with 80% power at 
two-sided alpha level of 0.05. Assuming that 30% would either leave the 
study or be classified into the auxiliary group at week 1, the required total 
sample size was 164 participants."

Not applicable.

"the participants were randomized 1:1 to either the combined 
antidepressant switch plus smartphone CBT arm (intervention arm) or the 
antidepressant switch alone arm (control arm) using an automated web 
program implementing the method of minimization. The randomization was 
therefore concealed. Clinics, number of antidepressants previously 
prescribed for the index episode (3 or more versus less), and a total score 
of the PHQ-9 at week 1 (10 or more versus less) were used as 
minimization variables."
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As above.

As above.

As above.
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"The study participants and the psychiatrists in charge of medication 
change were aware of the treatment allocation. The outcome assessors 
conducting telephone interviews were unaware of allocation. The success 
of this masking was evaluated by calculating the Bang Index [43] of 
assessors’ treatment guesses after each telephone assessment. Bang 
Index is scaled to an interval of -1 to 1, 1 being complete lack of blinding, 0 
being consistent with perfect random guessing, and -1 indicating opposite 
guessing. "

Participants could not be blinded, and we discussed this limitation in the 
Discussion section as: "First, it is possible that participants in the control 
condition, who were not allowed access to CBT sessions at the beginning 
but only after the waiting period, may have suffered “disappointment effect” 
through the intervention period. We tried to mitigate this limitation that may 
be common to many waiting list controlled trials by not making our control 
condition a simple waiting list control in which the participants are not 
allowed to change their treatment [47], but an active medication change 
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Not applicable.

"Statistical analysis
All analyses were undertaken according to the intention-to-treat principle, 
including all the randomised participants.
For the continuous outcomes up to week 9, we used a linear mixed model 
including sites and patients as random effects and time (5 and 9 weeks), 
treatment, and time*treatment interaction, adjusting for baseline scores and 
stratification variables, as fixed effects. The primary endpoint was the 
estimate of the least squares mean difference along with the 95% 

We used the mixed effects models. See above.
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We had planned the primary target population and the total population for 
the efficacy and effectiveness evaluations. We explained this as "The 
primary target population comprised those who had not or only partially 
responded since week 0 (PHQ-9 scores of 5 or more [38] at week 1), who 
tolerated and adhered to the new antidepressant, and had no problem 
using the smartphone and Kokoro-app. They were chosen a priori as the 
explanatory, efficacy population. The auxiliary population included all the 
others. The total population (primary target population plus the auxiliary 

"The study, which was approved by the ethics committees of the 
participating centers and registered in the Japanese clinical trials registry 
(UMIN CTR 000013693), "
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"Participants provided written informed consent." Further details of the 
informed consent procedures are provided in the protocol which is attached 
as a supplement.

"Participants and their treating psychiatrists can access their records using 
a unique identification number and password. Secure Socket Layer (SSL) 
certified security of the data exchanged through the internet."

"Figure 2 shows the flow of participants through the study. Between 
September 2, 2015 and July 1 2016, 323 patients were assessed for 
eligibility, 166 patients provided informed consent and started medication 
change. Two withdrew consent before randomization at week 1. We 
therefore recruited 164 patients, of whom 117 found no difficulty with the 
smartphone, were adherent to the protocol treatment, remained at least 
moderately symptomatic, and constituted the primary target population; 60 
were allocated to the smartphone CBT and 57 to medication change alone. 
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"Primary outcome data at 9 weeks were obtained from all but one 
randomized participant (99.4%)." See also the CONSORT flowchart Figure 
2.

We explained "For the smartphone CBT, all but one participant (98.3%) 
completed at least half the sessions of the program, and 54 (90.0%) 
completed at least six of the eight sessions. It took the patients, on 
average, 10.7 days to complete one session. The patients filled in 10.8 
“mind maps” for self-monitoring, conducted 14.6 behavioral activation 
“personal experiments”, and generated 6.5 alternative thoughts for 
cognitive restructuring. (Table 1) "

"took place in 20 psychiatric clinics and hospitals across Japan between 
September 2014 and October 2016"
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Not applicable. The study period was relatively short.

Not applicable.

Table 1.
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Age, education, gender are reported in Table 1.

"All analyses were undertaken according to the intention-to-treat principle, 
including all the randomised participants." There was only one participant 
with missing primary outcome and we used the mixed effects models 
throughout.
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"All analyses were undertaken according to the intention-to-treat principle, 
including all the randomised participants." There was only one participant 
with missing primary outcome and we used the mixed effects models 
throughout.

"In the primary target population, the patients receiving smartphone CBT in 
addition to medication change scored 1.72 (95%CI: 0.25 to 3.18, p=0.02) 
points lower on PHQ-9 than those undergoing medication change alone at 
week 9. (Table 2, Figure 3)"
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"For the smartphone CBT, all but one participant (98.3%) completed at 
least half the sessions of the program, and 54 (90.0%) completed at least 
six of the eight sessions. It took the patients, on average, 10.7 days to 
complete one session. The patients filled in 10.8 “mind maps” for self-
monitoring, conducted 14.6 behavioral activation “personal experiments”, 
and generated 6.5 alternative thoughts for cognitive restructuring. (Table 
1)"

Tables 2 & 3 presents both the absolute and relative effect sizes.

Table 3 presents the results for the total population.
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Not applicable.

"With regard to the harm outcomes, patients using the smartphone CBT 
reported significantly less overall burden of side effects (FIBSER mean 
difference=-0.75, -1.47 to -0.03, p=0.04). There was one report of 
suicidality (self-injurious behavior without suicidal intent) in the combined 
treatment arm and one report of a serious adverse event in the control arm 
(brief hospital admission for examination of pre-existing spinal canal 
stenosis)."

There was no privacy breach or serious technical problem.
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We did not systematically collect qualitative feedback from the participants 
or the staff.

We summarized "In patients with major depression who had not responded 
to one or more antidepressants, adding smartphone CBT to medication 
change was more effective than the treatment by medication change alone. 
The smartphone CBT also decreased the overall side effect burden of the 
pharmacotherapy."
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"Research into its effectiveness in wider clinical contexts in other high- as 
well as low- and middle-income countries is warranted."

"The study is not without limitations. First, it is possible that participants in 
the control condition, who were not allowed access to CBT sessions at the 
beginning but only after the waiting period, may have suffered 
“disappointment effect” through the intervention period. We tried to mitigate 
this limitation that may be common to many waiting list controlled trials by 
not making our control condition a simple waiting list control in which the 
participants are not allowed to change their treatment [47], but an active 
medication change which is one of the recommended treatment options for 
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"Research into its effectiveness in wider clinical contexts in other high- as 
well as low- and middle-income countries is warranted."

Weekly reminders is part of the smartphone CBT program and we intend to 
implement this service as shown effective in this RCT in the routine clinical 
settings.
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Trial registration: UMIN CTR 000013693

The full protocol is attached as a supplement.
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We added "Each session is supposed to take one week: participants can 
proceed to the next session only after one week and only after they have 
completed one homework from that session. "

100 minutes

その他
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