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Supplementary file for N Katayama et al., Neural and clinical changes of cognitive behavioral 

therapy versus talking control in patients with major depression: A study protocol for a 

randomized clinical trial. 

 

SUPPLEMENT OF STUDY PROCEDURE AND ETHICAL CONSIDERATIONS 

 

Demographic data 

The following demographic data will be collected as a part of the baseline assessment at study entry: 

marital status, number of children, residential status, level of education, duration of current and 

lifetime episodes of depression, number of lifetime depression episodes, history of depression 

treatment (including past pharmacotherapy and hospitalized treatment), past suicide attempts, history 

of medical complications, and family psychiatric history. A history of childhood abuse and traumatic 

brain injury will be rated as present or absent. Current cigarette and alcohol use will be assessed by 

self-report.  

 

Treatment as usual (usual depression care by psychiatrists) 

 Although appropriate flexibility will be allowed for scheduling sessions, patients will typically 

receive biweekly, 10-15 minute consultations with the treating psychiatrist during the treatment phase, 

with a minimum of eight consultations during the intervention phase. A typical consultation will 

include symptom assessment and standard clinical management, such as brief psychoeducation and 

pharmacotherapy. Although there will be no restriction of pharmacotherapy, it should be concordant 

with major practice guidelines for major depression, such as the American Psychiatric Association 

practice guideline. Prescribed medicines and dosages will be recorded, and medication adherence will 

be assessed at each visit using the self-reported Treatment and Medication Compliance Data Scale. 

Patients can participate in the study while receiving any medication(s) for concurrent general medical 

conditions. Treatments will be delivered by five trained psychiatrists who have practiced for a mean 

of 11.2 (SD 4.1) years and are working at the study hospital. 

 

Neuroimaging assessments 
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Before conducting the functional MRI (fMRI) measurement, all paradigms will be explained to the 

patients. Images will be acquired on a 3.0-T GE Discovery MR750 MRI scanner (GE Medical Systems, 

Milwaukee, Wisconsin, USA) with a 32-channel receiver coil in the MRI center at study hospital. A 

T2*-weighted echo planar imaging (EPI) sequence will be made to obtain the structural image 

necessary to locate functional activation. Functional-task MRI images of blood oxygenation level-

dependent (BOLD) signals are acquired using a T2*-weighted EPI sequence during the future-thinking 

task. The axial slices will be adjusted to be parallel to the anterior commissure–posterior commissure 

plane. Patients will also complete a 10-min eyes-open resting-state MRI scan. Before the resting scan 

starts, they will be instructed to lie still, remain awake, focus on a fixation cross, and allow their minds 

to wander. Detailed anatomical data will be collected using a high-resolution T1-weighted image. The 

session will last about 40 min. Assessments will also be conducted 16 weeks after the randomization. 

 

Future-thinking task  

Based on the Future Thinking Implicit Relations Assessment Procedure developed by Kosnes and 

colleagues, we will use a modified version of the future-thinking task contextualized and adapted to 

Japanese culture.(4) The future-thinking task uses an event design composed of four temporal 

conditions (distant future, near future, distant past, and near past). We will use the past conditions as 

the comparison target to evaluate whether differences in BA10 activity occur in the future conditions 

or the past conditions. Furthermore, we will assess differences in positive and negative valences in 

both the future and past conditions to evaluate pathological alterations.  

After presenting a fixation slide, each trial will begin with a slide that contains a written 

description of the temporal words “in the future” as a distant-future condition, “in a few weeks” as a 

near-future condition, “in the past” as a distant-past condition, or “a few weeks ago” as a near-past 

condition, and its context (e.g., “your dream” or “sad things”) simultaneously on a screen. Patients 

will be instructed to imagine distant- or near-future events or recall distant- or near-past events while 

the first slide is presented for 4-8 s. As in a prior study,(1,2) the distant future is defined as days at 
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least 3 years after the scanning day, whereas the near future corresponds to the period from the next 

few days to the next few weeks (with a maximum of 4 weeks). The definitions are similar for the past 

conditions. Each trial will consist of the following sequence of events starting with the second slide, 

which will include a full sentence (e.g., “in the future, your dream will come true” or “in the past, sad 

things happened”). The subjects will push a button to respond “yes” or “no,” then view a fixation 

screen that will be jittered between 7 and 9 s. The stimuli consist of 64 sentences in Japanese, 16 for 

each condition. The trials will be presented in a random order for each subject. Each run will last 

between 10.8 and 12.5 min, depending on the time patients take to identify each event and to press a 

button in response. The main sentence components for the task were selected based on contents 

covering cardinal symptoms of major depression (e.g., mood, appetite, and sleep) and high 

concordance rate (> 85%) for interpretation of main sentences among 36 psychiatrists. The content 

validity and construct validity were confirmed by a panel of expert clinical psychiatrists, 

neuropsychiatrists, and neuropsychologists. We also confirmed that neither positive nor negative 

valences were significant between temporal conditions (p-value = 0.21, one-way ANOVA). The test-

retest reliability of the task was also excellent (p-value < 0.001, r = 0.98, Pearson correlation) (3, 4).  

 

All stimuli will be presented in black text on a light-white background and projected on a screen 

viewed by patients on a mirror incorporated into the head coil. SuperLab software (version 5.0; Cedrus 

Corp., San Pedro, CA, USA) will be used for the presentation of stimuli and for collecting the reaction 

times (RT) and response data. Responses will be provided using an MR-compatible two-button 

response box connected to the control computer, which will record the responses and reaction times. 

 

Task fMRI analysis 

All pre-processing and analyses of imaging data will be conducted using SPM12 (Statistical 
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Parametric Mapping, Wellcome Trust Centre for Neuroimaging, Institute of Neurology, London, UK) 

implemented in MATLAB (Mathworks Inc., Natick, MA, USA). The structural T1 scan will be co-

registered to the subject’s mean EPI image. Pre-processing will be conducted using the standard 

procedure, including slice-time correction, realignment, co-registration, spatial normalization, and 

smoothing. First-level analyses will be performed to determine the voxel-wise activation of each 

subject while they were thinking about the future or recalling the past. An event-related model will be 

used with four condition types: distant future, near future, distant past, and near past. Each event will 

be modeled by a canonical hemodynamic response function (HRF) that characterizes the neural 

response. A general linear model will be used for statistical parametric maps. Subsequent second-level 

analyses will be performed on the SPM contrast images of the first-level canonical HRF responses 

using paired t-tests. The group, time-point, and group-by-time interaction will be included in the model 

as factors. The compound symmetry (CS) will be used as a covariance structure. Kenward-Roger 

adjustment for the denominator degrees of freedom will be used. P values less than 0.001 will be 

considered statistically significant. Furthermore, region of interest analyses focused on the brain areas 

related to future-thinking will be conducted to correct for multiple comparisons. 

 

Resting fMRI analysis  

Resting-state fMRIs will be performed to explore functional connectivity in brain regions related to 

future-thinking. Resting-state functional images will be analyzed using the functional connectivity 

(CONN) toolbox version 17 (Gabrieli Lab. McGovern Institute for Brain Research, Massachusetts 

Institute of Technology, MA, USA) in MATLAB. The structural T1 scan will be co-registered to the 

subject’s mean EPI image. The functional scans will be pre-processed with slice timing, realigned, 

normalized, and smoothed. After preprocessing, the first-covariates will be defined as the realignment 

parameters. The linear regression of confounding effects will be applied with three possible 

confounders, such as BOLD signals from the white matter and cerebrospinal fluid masks, any 

previously-defined within-subject covariates, and the main condition effects (condition blocks 

convolved with HRF to remove unwanted motion, physiological, and artefactual effects from the 

BOLD signal). The functional images will be band-pass filtered to reduce the influence of noise. In 
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the first-level analysis, the CONN toolbox will be used to compute the correlation coefficients between 

the resting-fMRI signals in a seed region and each voxel in the brain to generate a parametric seed-

voxel correlation map. To evaluate functional connectivity, Z maps of connectivity between regions 

of interest defined by the Montreal Neurological Institute standard space gray matter atlas will be 

generated. In a second level, connectivity maps of the seeds from all patients will be analyzed 

separately. 

 

Discontinuation of study intervention 

If the patients meet any one of the following criteria, the treating psychiatrist will discontinue the study 

intervention. 1) The patient withdraws consent to receive the study intervention. 2) The treating 

psychiatrist judges that it is inappropriate to continue the study intervention due to circumstances such 

as the emergence of severe psychotic or manic episodes, serious and imminent suicidal ideation 

needing hospital admission, or severe medical conditions. 3) The treating psychiatrist judges that it is 

difficult to continue the study intervention due to the emergence of adverse events or other appropriate 

reasons that outweigh the benefit of receiving the study intervention. 4) The treating psychiatrist 

judges that it is more appropriate for the patient to receive inpatient psychiatric care. If the patient 

withdraws consent to receive periodical study assessments, he or she will be considered a dropout and 

will not be contacted for periodical assessments in the future. 

 

Data collection and management 

To ensure accurate, complete, and reliable data, the following countermeasures will be conducted: 1) 

provide standardized operational procedure material to the study sites regarding data collection, data 

encoding, and storing, 2) hold a training session on the protocol, operation of the electronic data base, 

and study procedures for study psychiatrists, study therapist, and study coordinators, 3) hold periodic 

meetings with study-site personnel to share issues related to conducting the study, 4) the principal 

(AN) and co-investigator (NK) will be available for consultation and stay in contact with the study-

site personnel by face to face meeting, mail, and telephone, and 5) a data manager will review and 

evaluate data, use standard computer edits to detect errors during data collection, and conduct a quality 
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review of the database.  

To ensure the safety of the patients in the study and to ensure accurate, complete, and reliable data, 

the study psychiatrist will keep records of paper instruments and clinical records in patient files. The 

principal investigator (AN), the co-investigator (NK) will be given access to the cleaned data sets. 

Data will be managed by a data manager and will be stored electronically in the database system. The 

data manager will conduct periodic inspections of the accumulating outcome data throughout the 

course of the study. The Data Safety Monitoring Committee (DSMC) may request additional 

evaluation or follow-up of patients who have clinically significant events. The study will be aborted 

if the principal investigator, upon advice from the DSMC, judges it necessary for medical safety 

reasons, such as when a causal relationship between the study intervention and a serious adverse event 

(SAE) is established or a serious ethical violation occurs that is out of line with the Ethics Guidelines 

for Medical and Health Research Involving Human Subjects (Ministry of Health, Labour and Welfare, 

revised 2017). All adverse events reported spontaneously by the patients or observed by the treating 

psychiatrists will be recorded. When an adverse event occurs, the treating psychiatrist will take all 

necessary and appropriate measures to ensure the safety of the patient. The Ethics Guidelines for 

Medical and Health Research Involving Human Subjects (Ministry of Health, Labour and Welfare, 

revised 2017) defines an SAE as “an adverse event that may lead to death or to enduring severe 

impairment depending on the patient’s conditions and circumstances.” SAEs include 1) death (all 

deaths, regardless of the causal relationship with the intervention during the intervention phase or up 

to 30 days after completion of the intervention), 2) life-threatening events, 3) events leading to 

enduring and severe impairment and dysfunction, and 4) hospitalization (all hospitalizations, 

regardless of the causal relationship with the intervention during the intervention phase or up to 30 

days after completion of the intervention). The treating psychiatrist must immediately notify the 

principal investigator (AN) of an SAE, and must report it to the ethical review committee and, if it 

concerns an unforeseeable SAE, must also report it to the Japanese Ministry of Health, Labour and 

Welfare.  

 

Informed consent 
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The study psychiatrist is responsible for ensuring that patients understand the potential risks and 

benefits of participating in the study, answering any questions patients may have throughout the study, 

and sharing in a timely manner any new information relevant to patients’ willingness to continue 

participation in the study. 

An informed consent form will be used to explain the potential risks and benefits of study 

participation to patients in simple terms before they are entered into the study, to document that 

patients are satisfied with their understanding of the risks and benefits of participating in the study, 

and to document that they desire to participate. The study psychiatrist is responsible for ensuring that 

informed consent is given to each patient. This includes obtaining the appropriate signatures and dates 

on the form prior to the administration of protocol intervention. 

 

Ethical review 

The principal investigator (AN) and the co-investigator (NK) must agree with the protocol and 

informed consent form before they are submitted to the ethical review committee and used at the study 

sites. All protocol and the informed consent form must be compliant with the Ethics Guidelines for 

Medical and Health Research Involving Human Subjects (Ministry of Health, Labour and Welfare, 

revised 2017). The ethical review committee will review the protocol as required. When a protocol 

amendment is needed for a legitimate reason such as safety concerns, the protocol will be revised; 

after agreement between the principal investigator and the co-investigator is reached, it will be 

submitted to the ethical review committee for review.  

 

Compensation and insurance for harmed patients 

We cannot completely negate that there is a possibility of developing unforeseen serious 

complications or other health damage during or after participation in this study. Should this occur, 

appropriate responses will be taken (just as with treatment for health damage in usual medical care). 

There will be no special financial compensation if there is any negligence on the part of the physician; 

it may be covered with the doctors’ liability insurance. 
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