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ABSTRACT
Objective: Antidepressant medication is efficacious in the treatment 
of depression, but not all patients improve with antidepressant 
medication alone. Despite this treatment gap, limited evidence 
regarding the effectiveness of supplementing psychotherapy for 
pharmacotherapy-resistant depression is available. Therefore, we 
investigated the effectiveness of supplementing usual medication 
management (treatment as usual [TAU]) with cognitive-behavioral 
therapy (CBT) in patients with pharmacotherapy-resistant depression 
seeking psychiatric specialty care.

Methods: A 16-week assessor-masked randomized controlled trial 
with a 12-month follow-up was conducted in 1 university hospital 
and 1 psychiatric hospital from September 2008 to December 2014. 
Outpatients aged 20–65 years with pharmacotherapy-resistant 
depression (taking antidepressant medications for ≥ 8 weeks, 17-item 
GRID-Hamilton Depression Rating Scale [GRID-HDRS17] score ≥ 16, 
Maudsley Staging Method for treatment-resistant depression score 
≥ 3, and DSM-IV criteria for major depressive disorder) were randomly 
assigned (1:1) to CBT combined with TAU or to TAU alone. The primary 
outcome was the alleviation of depressive symptoms, as measured 
by change in the total GRID-HDRS17 score from baseline to 16 weeks; 
primary analysis was done on an intention-to-treat basis.

Results: A total of 80 patients were randomized; 78 (97.5%) were 
assessed for the primary outcome, and 73 (91.3%) were followed up 
for 12 months. Supplementary CBT significantly alleviated depressive 
symptoms at 16 weeks, as shown by greater least squares mean 
changes in GRID-HDRS17 scores in the intervention group than in 
the control group (−12.7 vs −7.4; difference = −5.4; 95% CI, −8.1 to 
−2.6; P < .001), and the treatment effect was maintained for at least 
12 months (−15.4 vs −11.0; difference = −4.4; 95% CI, −7.2 to −1.6; 
P = .002).

Conclusions: Patients with pharmacotherapy-resistant depression 
treated in psychiatric specialty care settings may benefit from 
supplementing usual medication management with CBT.
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Inadequate response to antidepressant medication 
is a common clinical scenario among patients with 

depression. It is estimated that only a third of patients fully 
respond to the initial course of antidepressants and only 
a quarter to the second course.1–3 This sizable proportion 
of patients who fail to respond to pharmacotherapy 
is considered to have treatment-resistant depression. 
Although researchers have investigated the best treatment 
strategies for treatment-resistant depression, specifically 
pharmacotherapy-resistant depression, for years,2,3 no 
standard treatment has yet been established.4

Ample evidence shows that cognitive-behavioral 
therapy (CBT) is as efficacious as treatment with 
antidepressant medication alone5 and that combining the 
two enhances treatment efficacy.6,7 Several studies have 
investigated the value of adding CBT to antidepressant 
medication in patients with chronic depression. While one 
study8 found the cognitive behavioral analysis system of 
psychotherapy (CBASP), a variant of CBT, to be effective in 
combination with medication, others found no advantages 
of adding CBASP9,10 and mindfulness-based cognitive 
therapy11 over medication alone; these studies, however, 
did not focus on pharmacotherapy-resistant depression. 
Despite the evidence, so far only 2 randomized controlled 
trials (RCTs)12,13 (excluding 1 pilot study14 for the CoBalT 
Study12) undertaken in primary care settings have tested 
the benefits of supplementary CBT for patients who show 
treatment resistance to antidepressant medication. To our 
knowledge, no previous RCTs have directly examined 
the benefits of supplementing usual medication visits 
(treatment as usual [TAU]) with CBT in patients with 
pharmacotherapy-resistant depression seeking psychiatric 
specialty care—a subgroup of patients who are likely to 
have more complicated psychiatric comorbidities.15–17 
Therefore, we carried out an assessor-masked RCT to 
compare the effectiveness of such treatment in psychiatric 
specialty care settings. We hypothesized that CBT plus 
TAU would be more clinically effective than TAU alone. 
The economic evaluation will be reported separately.

METHODS

The present study was a 16-week, assessor-masked, 
RCT of 2 parallel groups with a 12-month follow-up. The 
study design and procedures are presented in full in the 

https://upload.umin.ac.jp/cgi-open-bin/ctr_e/ctr_view.cgi?recptno=R000001487
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 ■ Researchers have found ample evidence that cognitive-
behavioral therapy (CBT) is as efficacious as treatment 
with antidepressants alone and that combining the two 
enhances treatment efficacy; however, no randomized 
control trials have tested the benefits of supplementing 
routine medication management with CBT in patients 
with pharmacotherapy-resistant depression who receive 
psychiatric specialty care.

 ■ Supplementary CBT significantly alleviated depressive 
symptoms at 16 weeks, and the treatment effect was 
maintained for at least 12 months.

 ■ For patients with pharmacotherapy-resistant depression 
who receive psychiatric specialty care, supplementary CBT 
is a viable option.

published study protocol.18 The study was registered in the 
UMIN Clinical Trials Registry (identifier: UMIN000001218) 
and was conducted and reported in accordance with the 
CONSORT guidelines.19,20

Participants
The participants were individuals who sought treatment 

for major depression at 2 study sites: a university teaching 
hospital and a psychiatric hospital located in Tokyo. Those 
who agreed to participate were asked to provide written 
informed consent and undergo a baseline assessment.

Participants were eligible for inclusion in the study if they 
were aged 20–65 years and had DSM-IV major depressive 
disorder (MDD),21 either single or recurrent episodes, 
without psychotic features as confirmed by the Structured 
Clinical Interview for DSM-IV-TR Axis I Disorders-
Patient Edition (SCID-I/P).22 All participants also met 
the operationalized criteria of having at least a minimal 
degree of treatment-resistant depression (Maudsley Staging 
Method for treatment-resistant depression score23 ≥ 3) and 
a 17-item GRID-Hamilton Depression Rating Scale (GRID-
HDRS17)24,25 score ≥ 16, despite having received adequate 
therapeutic levels of antidepressant medication for at least 
8 weeks as part of their routine care. The Maudsley Staging 
Method23 is a point-based staging method that measures 
level of treatment-resistant severity of the index episode 
by incorporating 3 factors: treatment, severity of illness, 
and duration of episode. The treatment factors include (1) 
number of failed antidepressant trials (ie, at least 6 weeks at 
an adequate dose: 1–2 trial failures [equals score of 1] to > 10 
trial failures [equals score of 5]), (2) usage of augmentation 
strategies (ie, lithium, anticonvulsants, thyroid hormone, or 
second-generation antipsychotics; score of 1), and (3) usage 
of electroconvulsive therapy (score of 1). Severity of illness 
is rated on a 5-point subscale from subsyndromal depression 
(score of 1) to severe syndromal depression with psychosis 
(score of 5). Duration of episode is rated on a 3-point subscale 
from acute (< 12 months = score of 1) to chronic (> 24 
months = score of 3). The overall level of treatment resistance 
varies from minimal (score of 3) to severe (score of 15) and 
is categorized into 3 levels: mild resistance (scores = 3–6), 

moderate resistance (scores = 7–10), and severe resistance 
(scores = 11–15).

Exclusion criteria were a primary DSM-IV Axis I 
diagnosis other than MDD, manic or psychotic episodes, 
alcohol or substance use disorder or antisocial personality 
disorder, serious and imminent suicidal ideation, organic 
brain lesions or major cognitive deficits, and serious or 
unstable medical illnesses. Those who had received CBT in 
the past (ie, attended 8 or more CBT sessions) or who were 
unlikely to attend more than 8 sessions of study treatment 
(for reasons such as planned relocation) were also excluded.

Randomization and Masking
All eligible participants were randomly allocated (in a 

ratio of 1:1) to receive either CBT plus TAU or TAU alone. 
Allocation was concealed with the use of a web-based 
random allocation system set up and managed independently 
of the study by the Keio Center for Clinical Research Project 
Management Office, Tokyo, Japan. Randomization was 
stratified by study site with the minimization method to 
balance the age of the participants at study entry (< 40 years, 
≥ 40 years) and baseline GRID-HDRS17 score (16–18, ≥ 19).

Psychiatrists and clinical psychologists assessed the 
assessor-rated outcome measures. Due to the nature of 
the interventions, neither the participants nor the treating 
psychiatrists or therapists could be masked to randomization 
status, but the outcome assessors were masked as much as 
possible. The assessors were not involved with the treatment 
delivery or study coordination and were prohibited from 
accessing any information that could confer participant 
allocation. Participants were instructed not to disclose their 
allocated treatment in the assessment interviews. The success 
of the assessor masking was investigated by randomly 
evaluating one-third of the primary outcome interviews 
by asking the assessors to guess the treatment allocations 
after the assessment interviews, and the percentage of 
agreement and κ coefficients between the actual and guessed 
allocations were calculated. The percentage of agreement 
and κ coefficients were 52.0% and 0.00 (95% CI, −0.39 to 
0.39), respectively, based on the available primary outcome 
interviews (32.1%, n = 25), indicating that masking was 
successful.

Treatment Procedures
Cognitive-behavioral therapy. Participants allocated to 

the CBT arm were offered 16 individual 50-minute sessions, 
scheduled weekly, with up to 4 additional sessions if deemed 
clinically appropriate by the therapist. Therapists followed 
the procedures outlined in the CBT Manual for Depression26 
developed by the authors (Y.O., D.F., A.N., M.S., and T.K.). 
This manual is based on Beck’s original treatment manual,27 
with some adaptations designed to address the cultural 
characteristics of Japanese patients, such as their emphasis 
on interpersonal relationships and consideration of the 
family as an essential part of treatment.28

Four psychiatrists, 1 clinical psychologist with a master’s 
degree, and 1 psychiatric nurse provided CBT. Together, 

https://upload.umin.ac.jp/cgi-open-bin/ctr_e/ctr_view.cgi?recptno=R000001487
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the therapists had practiced CBT for a mean (SD) of 4.0 
(2.1) years and had used CBT to treat 12.5 (7.3) patients 
before the study. All received CBT training, which included 
a 2-day intensive workshop, and the therapists received 
2-hour on-site group supervision sessions every 2 weeks 
from a skilled CBT supervisor (Y.O.), with thorough reviews 
of the cases and detailed feedback to maintain adherence 
to CBT protocols and competence during the study. A 
senior clinician independent of treatment delivery rated 
one-fourth of the audio tapes (10 tapes) recorded during 
mid to late sessions, mostly in the tenth session, using 
the Cognitive Therapy Rating Scale (CTRS)29 to check 
therapist competence and adherence to CBT protocols. All 
the therapists were competent, as reflected in their scores of 
≥ 40 on the CTRS.

Treatment as usual. Treatment as usual consisted of 
medication management along with education regarding 
medication and dosage schedules, reviews of adverse effects, 
and supportive guidance from the treating psychiatrists. 
Monitoring of depressive symptoms with the 16-item 
Quick Inventory of Depressive Symptomatology Self-Report 
(QIDS-SR)30,31 was also conducted at each visit. Although 
there were no particular restrictions on the pharmacotherapy 
provided, treatments were in line with practice guidelines 
for depression care.32 The only constraint was that no 
CBT or interpersonal therapy was to be offered during the 
intervention phase. Seven psychiatrists who had practiced 
psychiatric specialty care for a mean (SD) of 7.3 (4.4) years 
provided the medication visits, which were offered roughly 
every 2 weeks, and each lasted 10–15 minutes.

After 16 weeks of CBT, the participants resumed standard 
care alongside other patients not enrolled in the study. No 
booster sessions were provided. Participants were assessed 
at 6 time points: baseline (at randomization); 8 and 16 weeks 
postrandomization; and 3, 6, and 12 months after the end of 
the 16-week intervention.

Outcomes
The primary outcome was the alleviation of depressive 

symptoms as measured by change in the total GRID-HDRS17 
score from baseline to 16 weeks. Changes were also assessed at 
other time points. The GRID-HDRS17 is an amended version 
of the original Hamilton Depression Rating Scale,24,25 which 
provides standardized explicit scoring conventions with a 
structured interview guide for administration and scoring. 
All assessors received extensive GRID-HDRS17 training, and 
the interrater reliability (intraclass correlation coefficient) 
was 0.94–0.98, showing excellent agreement.

The secondary outcomes were also evaluated at the same 
6 time points. These included treatment response (≥ 50% 
reduction in baseline GRID-HDRS17 score), remission 
(GRID-HDRS17 score ≤ 7), participant-rated measures of 
depressive symptoms (Beck Depression Inventory-II [BDI-
II],33,34 and QIDS-SR score), and quality-of-life status as 
measured by the mental and physical component summary 
score of the 36-Item Short-Form Health Survey (SF-36).35,36 
In addition, the participants were asked to complete the 

European Quality of Life Questionnaire-5 Dimensions37,38 
and the World Health Organization Health and Work 
Performance Questionnaire (HPQ)39,40 so that we could 
conduct an economic evaluation (results from this analysis 
will be reported separately).

Information on the total daily dose of each 
antidepressant was expressed as a fraction of the World 
Health Organization’s defined daily dose,41 which is defined 
as the assumed average maintenance dose per day for adults 
calculated from the dosage recommendations for each 
drug. Adverse events were also monitored. Serious adverse 
events were defined as death, life-threatening events, 
events leading to severe impairment or dysfunction, and 
hospitalization.

Statistical Analysis
On the basis of our 16-week single-arm study of CBT 

plus TAU for major depression,28 we assumed that a mean 
difference of 4 points on the GRID-HDRS17 score with an 
SD of 5.0 between the CBT plus TAU group and the TAU-
alone group would be clinically meaningful. With a 2-sided 
significance level of 5% and statistical power at 90%, and 
allowing for 15% attrition, a sample size of 40 was required 
for each arm.

Primary analysis was done on an intention-to-treat basis, 
and all of the randomized participants were included. For 
the continuous outcomes, the least squares mean values and 
their 95% CIs were estimated using a mixed-effects model 
for repeated measures (MMRM) that contained treatment 
group, week, and group-by-week interaction as fixed-effects 
with a compound symmetry covariance matrix among time 
points; Kenward-Roger degrees of freedom adjustment was 
performed. Mean values for each group at each time point 
and between-group mean differences were estimated using 
appropriate contrasts in the MMRM. Missing values were 
not imputed. We used the MMRM as the primary analysis 
model in this study, although an analysis of covariance 
(ANCOVA) with the last observation carried forward 
(LOCF) was originally planned in the study protocol.18 
The reason for this change was that MMRM gives more 
accurate estimates than ANCOVA + LOCF under general 
settings, and it became a more accepted primary analysis 
model after our study was initiated.42 We also performed 
sensitivity analyses on GRID-HDRS17 scores at 12 months 
using pattern-mixture models of 5 imputation strategies 
based on multiple imputation43 to determine the sensitivity 
of the study results to departures from a missing at random 
mechanism.44 For the categorical outcomes, relative risks 
(RRs) and their 95% CIs were calculated. The number 
needed to treat (NNT) was calculated when a 95% CI of 
an RR did not include 1.0. Participants with missing data 
were considered nonresponders or nonremitters. The 
significance level was set at .05 (2-tailed) for all analyses. 
No multiple-testing correction was applied because 
this study was an RCT with 1 primary null hypothesis. 
Statistical analyses were performed with SAS version 9.3 
(SAS Institute, Cary, North Carolina).
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Figure 1. CONSORT Diagram of Participant Flow Through the Study
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RESULTS

Figure 1 shows the flow of the participants from screening 
to follow-up. Between September 20, 2008, and August 19, 
2013, we screened 126 participants, and the final 12-month 
follow-up was done on December 26, 2014. Of these 
participants, 80 (63.5%) met the inclusion criteria and were 
randomized either to receive CBT plus TAU (CBT group, 
n = 40) or to continue with TAU alone (TAU group, n = 40).

Table 1 summarizes the sociodemographic and clinical 
characteristics of the participants at baseline. Of the total 
sample, around one-fifth had a past history of psychiatric 
hospitalization or previous suicide attempts (18 [22.5%] and 
17 [21.3%], respectively). Further, 31 participants (38.6%) 

had received 3 or 4 courses of antidepressants, and 19 
(23.8%) had received 5 or more courses before study entry. 
None of the participants had received psychotherapy either 
for the current episode or in the past.

Table 2 shows treatment engagement by treatment group. 
Nearly all of the members of the CBT group completed the 
full course of CBT sessions. As for medication management, 
the mean daily dose of antidepressants was comparable at 
each time point between the treatment groups, and no 
significant dose changes were observed during follow-up. 
Selective serotonin reuptake inhibitors (SSRIs) were the 
most common antidepressant medication prescribed at 
baseline (40 participants [50.0%]; see Supplementary 
eTable 1 at PSYCHIATRIST.COM). After completion of the 
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study intervention, all participants resumed standard 
follow-up care with their treating psychiatrists. There were 
no differences in the number of medical visits between the 
groups during the 12-month study period.

The least squares mean changes in GRID-HDRS17 total 
scores showed that alleviation of depressive symptoms at 
16 weeks was greater in the CBT group than in the TAU 
group (−12.7 vs −7.4, respectively), and the between-group 
mean difference was significant (−5.4; 95% CI, −8.1 to 
−2.6; P < .001) (Figure 2). The beneficial effects of CBT 
were maintained over the 12-month follow-up and were 
confirmed at 3 months (−13.2 vs −9.5; difference = −3.7; 
95% CI, −6.4 to −0.9; P = .01), at 6 months (−14.9 vs −11.5; 
difference = −3.4; 95% CI, −6.2 to −0.6; P = .02), and at 12 
months (−15.4 vs −11.0; difference = −4.4; 95% CI, −7.2 to 
−1.6; P = .002). However, we did not note any difference in 

treatment effect at 8 weeks (P = .11). Similar results were 
obtained by conducting LOCF analyses (Supplementary 
eTable 2).

Sensitivity analyses of the GRID-HDRS17 score at 12 
months to departures from a missing at random mechanism 
were performed using pattern-mixture models. The range 
of the between-group difference in changes in the pattern-
mixture models (5 imputation strategies) was −4.1 to −4.3 
(P ≤ .02 for all). These results were consistent with those of 
the MMRM (−4.4, P = .002), due to the high follow-up rate 
in this study (Supplementary eTable 3).

Table 3 summarizes the secondary outcome measures. 
Participants allocated to the CBT group were 2.4 times 
more likely to have a treatment response at 16 weeks than 
members of the TAU group (RR = 2.38; 95% CI, 1.48 to 3.84), 
resulting in an NNT of 5 (95% CI, 3 to 83). The beneficial 

Table 1. Participant Characteristics at Baseline

Characteristic
Cognitive-Behavioral 

Therapy (n = 40)
Treatment as Usual 

(n = 40)
Age, mean (SD), y 39.5 (9.2) 41.7 (10.7)
Male, n (%) 25 (62.5) 26 (65.0)
Education, mean (SD), y 15.1 (1.7) 15.3 (1.8)
Unemployed, n (%) 13 (32.5) 8 (20.0)
Marital status, n (%)

Married 19 (47.5) 23 (57.5)
Separated, divorced, widowed 4 (10.0) 2 (5.0)
Single 17 (42.5) 15 (37.5)

Cohabiting, n (%) 33 (82.5) 33 (82.5)
Total no. of depressive episodes, mean (SD) 1.6 (0.8) 1.7 (1.4)
Previous hospitalization, n (%) 7 (17.5) 11 (27.5)
Previous suicide attempts, n (%) 9 (22.5) 8 (20.0)
Self-reported childhood abuse, n (%) 2 (5.0) 3 (7.5)
Self-reported experience of childhood bullying, n (%) 4 (10.0) 13 (32.5)
Family history of psychiatric disorders, n (%) 14 (35.0) 10 (25.0)
Duration of index depressive episode, mean (SD), mo 33.0 (39.0) 34.5 (43.5)
Specifiers of index episode (DSM-IV), n (%)

Chronic (≥ 2 y of index episode) 17 (42.5) 13 (32.5)
Melancholic features 8 (20.0) 9 (22.5)
Atypical features 5 (12.5) 3 (7.5)

Comorbid DSM-IV Axis I diagnoses, n (%)
Any anxiety disorder 12 (30.0) 11 (27.5)
Panic disorder (with or without agoraphobia) 6 (15.0) 4 (10.0)
Social anxiety disorder 6 (15.0) 4 (10.0)
Obsessive-compulsive disorder 2 (5.0) 3 (7.5)
Generalized anxiety disorder 0 (0.0) 1 (2.5)
Dysthymic disorder 1 (2.5) 1 (2.5)

Severity of treatment resistance (Maudsley Staging Method score), mean (SD) 7.8 (1.9) 7.8 (1.6)
Mild (3–6 points), n (%) 13 (32.5) 10 (25.0)
Moderate (7–10 points), n (%) 26 (65.0) 29 (72.5)
Severe (11–15 points), n (%) 1 (2.5) 1 (2.5)

No. of prior courses of antidepressant treatment, n (%)
1–2 16 (40.0) 14 (35.0)
3–4 16 (40.0) 15 (37.5)
5–6 4 (10.0) 10 (25.0)
7–10 3 (7.5) 1 (2.5)
> 10 1 (2.5) 0 (0.0)

No. of antidepressant medications prescribed at baseline, mean (SD) 1.6 (0.7) 1.5 (0.7)
1 medication, n (%) 21 (52.5) 25 (62.5)
≥ 2 medications, n (%) 19 (47.5) 15 (37.5)

Clinical measures, mean (SD)
GRID-HDRS17 score 20.9 (3.4) 20.8 (3.4)
BDI-II score 27.0 (10.4) 27.2 (9.7)
QIDS-SR score 13.8 (4.6) 14 .0 (4.0)
SF-36 mental component summary score 35.7 (9.7) 36.6 (9.4)
SF-36 physical component summary score 49.4 (13.5) 50.7 (14.0)

Abbreviations: BDI-II = Beck Depression Inventory-II, GRID-HDRS17 = 17-item GRID-Hamilton Depression Rating Scale, QIDS-
SR = Quick Inventory of Depressive Symptomatology–Self-Report, SF-36 = 36-item Short-Form Health Survey.
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Table 2. Treatment Engagement by Study Group
Variable CBT (n = 40) TAU (n = 40) P Valuea

No. of CBT sessions attended, mean (SD) 15 (3)
Completion rate of the full course of CBT sessions, n (%) 39 (97.5)
Length of CBT sessions, mean (SD), min 47.9 (4.5)
Length of medication visits (during acute 16-wk phase), mean (SD), min 13.2 (5.2)
Mean medication compliance during acute 16-wk phase, TMCDS self-report, %b 96.2 96.5 .84
No. of medication visits, mean (SD)

Between baseline and 16 wk (acute 16-wk phase) 12 (3) 11 (2) .10
Between 16 and 28 wk (from end point to 3-mo follow-up) 5 (3) 6 (3) .21
Between 28 and 40 wk (from 3- to 6-mo follow-up) 5 (2) 4 (3) .16
Between 40 and 64 wk (from 6- to 12-mo follow-up) 8 (4) 7 (5) .34

Antidepressant medication dose (DDD) at each time point, mean (SD), wk
0 (baseline) 1.4 (0.7) 1.3 (0.6) .76
16 1.5 (0.8) 1.4 (0.7) .27
28 (3-mo follow-up) 1.6 (0.8) 1.3 (0.7) .14
40 (6-mo follow-up) 1.6 (0.8) 1.3 (0.6) .14
64 (12-mo follow-up) 1.6 (0.8) 1.6 (0.7) .95

Changes in antidepressant prescription by the end of 16-wk acute phase, n (%)c

No change 18 (45.0) 14 (35.0) .36
Switched to another antidepressant 12 (30.0) 12 (30.0) 1.00
Increased the current antidepressant dose 5 (12.5) 9 (22.5) .38
Combined another antidepressant 2 (5.0) 3 (7.5) .64
Added augmentation agentd 2 (5.0) 1 (2.5) .56

aP values are for t test.
bThe TMCDS is a medication compliance scale rated by a clinician using a scale from 0 (noncompliance) to 100 (excellent 
compliance). The scale has evidenced appropriate reliability and validity (unpublished scale; I. D. Glick, MD, and C. Chen, 
MD, Cornell University Medical College). A rating of “0” indicates that the participant is not taking medications. A rating of 
“20” indicates poor compliance; “40,” limited compliance; “60,” partial compliance; and “80,” adequate compliance. A rating 
of “100” indicates that the participant is taking all medications as prescribed (may forget occasionally).
cChanges between baseline and 16 weeks. 
dIncludes lithium and second-generation antipsychotics.
Abbreviations: CBT = cognitive-behavioral therapy, DDD = defined daily dose, TAU = treatment as usual, TMCDS = Treatment 

and Medication Compliance Data Scale.

effect of the intervention on treatment response was 
confirmed at 3, 6, and 12 months. Supplementary CBT 
had a similarly significant effect on the achievement of 
remission at 16 weeks (RR = 2.13; 95% CI, 1.04 to 4.35; 
NNT = 5; 95% CI, 3 to 36), and this was maintained 
over 12 months (except at 3 months: RR = 1.67; 95% 
CI, 0.95 to 2.93). Although the CBT group participants 
had milder depressive symptoms as measured by both 
BDI-II and QIDS-SR than the TAU group members over 
the study period, the differences were not statistically 
significant at each time point, nor were there any 
statistically significant differences between the groups 
in quality-of-life status as assessed by the SF-36 mental 
and physical subscales over the study period.

None of the participants experienced serious adverse 
events during the intervention period. However, 
during the postintervention follow-up, 2 participants 
(2.5%), both in the TAU group, were hospitalized for 
exacerbation of depression. One of these committed 
suicide shortly after discharge from the psychiatric 
ward, which was 10 months after the end of the 
intervention period.

DISCUSSION

We found that adding CBT to usual pharmacotherapy 
was effective in reducing depressive symptoms and in 
improving treatment response and remission in patients 

aData points show least squares mean changes and their 95% CIs in GRID-HDRS17 
total scores over time from mixed-effects model for repeated-measures 
analysis. Error bars indicate 95% CIs.

Abbreviation: GRID-HDRS17 = 17-item GRID-Hamilton Depression Rating Scale.

Figure 2. Effects of Treatment on Alleviation of Depressive 
Symptoms Over Timea
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with pharmacotherapy-resistant depression receiving 
psychiatric specialty care and that these beneficial effects 
lasted for at least 12 months. This outcome is consistent with 
favorable effects observed in a previous large-scale study12 
that was also carried out over a period of 12 months. The 
current findings underscore the benefits of supplementary 
CBT toward improving depressive symptoms, even in 
patients with pharmacotherapy-resistant depression treated 
in psychiatric specialty care settings.

In contrast to our findings, however, participants in 
the largest depression study, the Sequenced Treatment 
Alternatives to Relieve Depression (STAR*D),3 which 
involved patients in both psychiatric and primary care 
settings, showed no beneficial effects of CBT augmentation 
among participants who opted for augmentation (n = 65); 
these participants’ response to treatment was similar to 

that of those who did not receive CBT augmentation.45 
This discrepancy may be explained in part by the unique 
equipoise-stratified randomization design adopted in 
the STAR*D, which allowed participants to decline the 
nonpreferred treatment option. In the STAR*D, participants 
had to pay most of the charges for the CBT sessions, and 
some had to go to a different site to receive CBT.45 These 
factors must have dampened enthusiasm for the CBT 
option, as demonstrated by the fact that only a quarter 
of the STAR*D participants agreed to be randomized to 
CBT. Further, the comparator of CBT augmentation in the 
STAR*D was medication augmentation and switch strategies 
as opposed to TAU as in the present study.

Although the present study’s primary outcome measure 
(the GRID-HDRS17) indicated significant alleviation of 
depressive symptoms, the self-rated secondary outcome 

Table 3. Summary of Repeated Measures Analyses of Secondary Outcomes (ITT population)
CBT (n = 40), n (%) TAU (n = 40), n (%) RR (95% CI) P Value

Response (≥ 50% reduction in GRID-HDRS17)
8 wk 15 (37.5) 9 (22.5) 1.67 (0.83 to 3.36) .14
16 wk 31 (77.5) 13 (32.5) 2.38 (1.48 to 3.84) < .001
28 wk (3-mo follow-up) 28 (70.0) 17 (42.5) 1.65 (1.09 to 2.49) .01
40 wk (6-mo follow-up) 34 (85.0) 24 (60.0) 1.42 (1.07 to 1.88) .01
64 wk (12-mo follow-up) 33 (82.5) 20 (50.0) 1.65 (1.17 to 2.32) .002

Remission (GRID-HDRS17 ≤ 7)
8 wk 10 (25.0) 7 (17.5) 1.43 (0.60 to 3.38) .41
16 wk 17 (42.5) 8 (20.0) 2.13 (1.04 to 4.35) .03
28 wk (3-mo follow-up) 20 (50.0) 12 (30.0) 1.67 (0.95 to 2.93) .07
40 wk (6-mo follow-up) 28 (70.0) 16 (40.0) 1.75 (1.14 to 2.69) .01
64 wk (12-mo follow-up) 29 (72.5) 17 (42.5) 1.71 (1.13 to 2.57) .01

Mean (SD) Mean (SD)
Difference in Mean

Change Scoresa,b (95% CI) P Value
BDI-II score

0 wk (baseline) 27.0 (10.4) 27.2 (9.7) … …
8 wk 19.7 (12.3) 19.5 (11.3) 0.28 (−4.53 to 5.10) .91
16 wk 15.0 (11.8) 17.9 (12.0) −2.85 (−7.66 to 1.97) .24
28 wk (3-mo follow-up) 14.8 (12.1) 16.2 (13.1) −1.40 (−6.25 to 3.45) .57
40 wk (6-mo follow-up) 12.5 (12.4) 13.3 (12.3) −0.79 (−5.64 to 4.06) .75
64 wk (12-mo follow-up) 12.5 (12.1) 13.0 (14.1) −0.43 (−5.33 to 4.46) .86

QIDS-SR score
0 wk (baseline) 13.8 (4.6) 14.0 (4.0) … …
8 wk 9.4 (5.0) 10.1 (4.9) −0.51 (−2.97 to 1.95) .68
16 wk 8.1 (5.8) 8.7 (5.3) −0.36 (−2.83 to 2.11) .77
28 wk (3-mo follow-up) 7.7 (5.4) 8.3 (6.3) −0.41 (−2.89 to 2.08) .74
40 wk (6-mo follow-up) 6.7 (5.0) 7.5 (6.3) −0.62 (−3.10 to 1.87) .62
64 wk (12-mo follow-up) 7.0 (5.9) 7.5 (6.8) −0.23 (−2.74 to 2.28) .86

SF-36 mental component summary score
0 wk (baseline) 35.7 (9.7) 36.6 (9.4) … …
8 wk 40.8 (9.9) 41.6 (11.0) 0.10 (−4.78 to 4.99) .97
16 wk 43.2 (11.4) 43.7 (10.9) 0.47 (−4.41 to 5.36) .85
28 wk (3-mo follow-up) 42.3 (11.8) 44.0 (11.4) −0.79 (−5.73 to 4.16) .75
40 wk (6-mo follow-up) 43.4 (10.0) 46.7 (10.8) −2.32 (−7.25 to 2.60) .35
64 wk (12-mo follow-up) 45.5 (10.0) 47.7 (11.4) −1.27 (−6.26 to 3.71) .61

SF-36 physical component summary score
0 wk (baseline) 49.4 (13.5) 50.7 (14.0) … …
8 wk 46.4 (13.6) 49.3 (13.5) −1.69 (−6.95 to 3.56) .53
16 wk 48.3 (11.7) 49.2 (14.0) 0.28 (−4.98 to 5.54) .92
28 wk (3-mo follow-up) 48.2 (10.9) 50.2 (12.5) −1.50 (−6.81 to 3.81) .58
40 wk (6-mo follow-up) 47.9 (7.4) 50.2 (14.1) −1.17 (−6.46 to 4.13) .66
64 wk (12-mo follow-up) 50.8 (11.8) 50.2 (11.9) 0.95 (−4.40 to 6.82) .73

aThe difference in mean change scores is the between-group difference in the least squares mean treatment change score 
from baseline to the data point from the mixed-effects model for repeated-measures analysis.

bThe between-group difference is the CBT group value minus the TAU group value.
Abbreviations: BDI-II = Beck Depression Inventory-II, CBT = cognitive-behavioral therapy, GRID-HDRS17 = 17-item GRID-Hamilton 

Depression Rating Scale, ITT = intention to treat, QIDS-SR = Quick Inventory of Depressive Symptomatology–Self-Report, 
RR = relative risk, SF-36 = 36-item Short-Form Health Survey, TAU = treatment as usual.
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measures of depressive symptoms (the BDI-II and the 
QIDS-SR) showed negligible differences between the 
groups. Several explanations can be posited to account 
for these findings. First, the present study was powered to 
detect effectiveness based on the primary outcome measure, 
so it is possible that the secondary outcome measures 
were underpowered. Second, clinician or patient biases 
in describing symptomatology may have played a role. 
Corruble et al46 reported that patients with high anxiety 
tend to underestimate changes in their depressive symptoms 
in comparison with clinicians’ assessments; nearly a third 
of our participants had comorbid anxiety disorders. Third, 
different depression scales evaluate different components of 
depressive symptomatology. For example, the GRID-HDRS17 
measures more somatic and anxiety items than the BDI-II 
and QIDS-SR, which focus more on depressive items.47 Waza 
et al48 reported that depressed Japanese present more somatic 
symptoms and less psychological symptoms compared 
to their Western counterparts. Our patients may be less 
astute at distinguishing between symptoms than trained 
assessors who carefully evaluate each item on a depression 
scale independently from others. Fourth, it has not been 
demonstrated conclusively that patient-rated measurements 
reliably provide assessments that are consistent with those of 
clinician-administrated measurements in assessing the level 
of depressive severity throughout a trial.46,49 Consistent with 
previous reports,49 we found that the correlation between 
the GRID-HDRS17 and the BDI-II was poor at baseline and 
improved over time (baseline, r = 0.44; 16 weeks, r = 0.78; 
post 3 months, r = 0.81; post 6 months, r = 0.74; post 12 
months, r = 0.81).

The SF-36 mental component summary score also 
did not differ between groups in our sample. The reason 
for this finding is unclear; however, in addition to the 
explanations discussed previously, it may be explained in 
part by studies50,51 raising concerns regarding the validity 
of orthogonal scoring methods to compute the SF-36 mental 
component summary score. Simon et al50 reported that 
improvement in the SF-36 subscales of physical function and 
role-physical make a negative contribution to the computed 
mental component summary and therefore might produce 
no apparent effect on the mental component summary score.

Cognitive-behavioral therapy was clearly an acceptable 
form of treatment as far as the participants in our study were 
concerned, as shown by the high rate of therapy completion 
(97.5%). Although none of the participants allocated to the 
CBT group experienced serious adverse events, 2 of the 
participants allocated to the TAU group were hospitalized 
for exacerbation of depression, 1 of whom committed 
suicide after discharge. More than 60% of our participants 
had received 3 or more courses of antidepressants before 
study entry, and more than a fifth had made previous suicide 
attempts and had past histories of psychiatric hospitalization. 
Thus, we were treating considerably disturbed psychiatric 
patients, mirroring clinically representative patients.

The main limitation of this study was the relatively small 
sample size, although the number of participants exceeded 

that required for power analysis. Also, the participants were 
recruited from 2 sites with a remarkably high treatment 
adherence (97.5%) and low dropout (8.8%), suggesting 
a sample of highly motivated treatment-seeking patients, 
which may limit generalizability. Further, although our 
small sample size did not allow direct comparison of CTRS 
scores among therapists, the possible contribution of the 
variance of non-protocol–based therapeutic effects among 
different therapists should be acknowledged. Patients 
with difficult-to-treat depression were reported to show 
differences in CBT response that were associated with 
therapists’ experience levels.52 Therefore, comprehensive 
training that includes supervision and technical assistance is 
crucial for implementing evidence-based CBT.53,54 Another 
possible limitation is that although similar antidepressant 
medication was used for both of our treatment groups, 
the nature of usual care means that we could not fully 
control antidepressant medication. Further, the benefits of 
CBT observed in the present study cannot be specifically 
derived solely from CBT because there was no treatment 
control. In other words, nonspecific treatment effects such 
as patient expectations may also account for the observed 
efficacy of CBT. Nevertheless, the aim of the present study 
was to examine the effectiveness of augmenting TAU 
with CBT rather than to evaluate the effects of CBT itself. 
Finally, although we used central randomization with the 
minimization method to ensure good balance of patient 
characteristics between study groups, the present study 
took place over 6 years and we cannot totally eliminate the 
potential effects of time.

In conclusion, the present study suggests that 
supplementing medication management with CBT 
is effective in reducing depressive symptoms and in 
improving treatment response and remission in patients 
with pharmacotherapy-resistant depression treated in 
psychiatric specialty care settings; these beneficial effects 
were maintained for at least 12 months. Additional research 
is now needed to replicate our results with a larger sample 
size before definite conclusions can be drawn. Nevertheless, 
our study provides promising findings in the context of 
depression therapeutics, and we hope our results will 
lead to improvements in the options for patients with 
pharmacotherapy-resistant depression.
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Supplementary eTable 1. Type and dose of antidepressant medication prescribed at baseline, n (%) 

Antidepressant medication Dose (mg) CBT (n=40) TAU (n=40) 

SSRI total  21 (52.5%) 19 (47.5%) 

Sertraline 50-100 7 (17.5%) 12 (30.0%) 

Paroxetine 20-40 9 (22.5%) 3 (7.5%) 

Fluvoxamine 100-200 4 (10.0%) 5 (12.5%) 

Escitalopram 20 1 (2.5%) 0 (0.0%) 

SNRI total  5 (12.5%) 10 (25.0%) 

Duloxetine 40-60 2 (5.0%) 6 (15.0%) 

Milnacipran 75-150 3 (7.5%) 4 (10.0%) 

TCA total  9 (22.5%) 6 (15.0%) 

Amoxapine 60-150 5 (12.5%) 0 (0.0%) 

Clomipramine 75-150 1 (2.5%) 2 (5.0%) 

Nortriptyline 75-150 2 (5.0%) 1 (2.5%) 

Amitriptyline 75 1 (2.5%) 0 (0.0%) 

Other total  5 (12.5%) 9 (22.5%) 

Mirtazapine 30-45 3 (7.5%) 7 (17.5%) 

Sulpiride 250-300 2 (5.0%) 0 (0.0%) 

Trazodone 100 0 (0.0%) 2 (5.0%) 

Medication used for combination/augmentation therapya Dose (mg) CBT (n=40) TAU (n=40) 

Sertraline SSRI 50 1 (2.5%) 2 (5.0%) 

Fluvoxamine SSRI 100 1 (2.5%) 0 (0.0%) 

Duloxetine SNRI 40 1 (2.5%) 0 (0.0%) 

Milnacipran SNRI 50 0 (0.0%) 1 (2.5%) 

Amoxapine TCA 50 0 (0.0%) 1 (2.5%) 

Clomipramine TCA 20 0 (0.0%) 1 (2.5%) 

Nortriptyline TCA 75 0 (0.0%) 1 (2.5%) 

Amitriptyline TCA 30-50 2 (5.0%) 1 (2.5%) 

Imipramine TCA 20-50 2 (5.0%) 0 (0.0%) 

Nortriptyline TCA 75 0 (0.0%) 1 (2.5%) 

Mirtazapine Other 15-30 3 (7.5%) 3 (7.5%) 

Sulpiride Other 100-200 7 (17.5%) 3 (7.5%) 

  Trazodone Other 25-150 4 (10.0%) 3 (7.5%) 

  Aripiprazole SGA 3-6 1 (2.5%) 5 (12.5%) 

Olanzapine SGA 5-10 1 (2.5%) 3 (7.5%) 

Quetiapine SGA 25-75 3 (7.5%) 2 (5.0%) 

Lithium Mood stabilizer 200-1200 2 (5.0%) 3 (7.5%) 

Lamotrigine Mood stabilizer 25-75 0 (0.0%) 2 (5.0%) 

Sodium valproate  Mood stabilizer 200-800 3 (7.5%) 4 (10.0%) 
aSome patients received more than two medications as part of combination/augmentation therapy.  
Abbreviations: SGA= second generation antipsychotic, SNRI=serotonin and norepinephrine reuptake inhibitor, 
SSRI=selective serotonin reuptake inhibitor, TCA=tricyclic antidepressant.  
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Supplementary eTable 2. Between-group mean difference in GRID-HAMD change scores (ITT 
population, n=40 in each group; last-observation-carried-forward analysis) 
 

 CBT  TAU   

  Mean (SD)  Mean (SD)   
Difference in Mean 

Change Scoresa,b (95% CI) 
P Value 

GRID-HAMD score       

0 week (baseline) 20.9 (3.4)  20.8 (3.4)  - - 

   8 weeks 12.1 (5.2)  14.2 (6.0)  -2.15 (-4.59 to 0.29) 0.08 

  16 weeks 8.2 (4.7)  13.2 (6.9)  -5.33 (-7.92 to -2.74) <0.001 

  28 weeks (3-month follow-up) 7.8 (5.2)  11.3 (7.2)  -3.78 (-6.42 to -1.13) 0.006 

  40 weeks (6-month follow-up) 6.1 (4.5)  9.3 (6.9)  -3.48 (-6.02 to -0.94) 0.008 

  64 weeks (12-month follow-up) 5.4 (5.9)  10.1 (8.4)  -4.28 (-7.50 to -1.07) 0.001 

Data are mean (SD).  
aDifference in mean change scores is the between-group difference in the least squares mean treatment change score 

from baseline to the datapoint from the last observation carried forward analysis.  
bBetween-group difference is the CBT group value minus the TAU group value.  

Abbreviations: CBT=cognitive behavioral therapy, GRID-HAMD=17-item GRID-Hamilton Depression Rating Scale, 

ITT=intention to treat, TAU=treatment as usual. 
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Supplementary eTable 3. Sensitivity analyses for between-group difference in GRID-HAMD change 
scores at 12 months using pattern-mixture models (comparison of five imputation strategies) 
 

Imputation Strategy Difference in Mean Change Scoresa,b  (95%CI) P Value 

Randomized arm missing at random -4.15 (-7.57 to -0.73) 0.018 

Jump to control -4.07 (-7.47 to -0.67) 0.02 

Last mean carried forward -4.15 (-7.59 to -0.71) 0.019 

Copy increment in control -4.29 (-7.67 to -0.91) 0.014 

Copy control -4.26 (-7.64 to -0.88) 0.014 
aDifference in mean change scores is the between-group difference in the least squares mean treatment change score 

from baseline to 12 months from the mixed-effects model for repeated measurement analysis.  
bBetween-group difference is the CBT group value minus TAU group value.  

Abbreviations: GRID-HAMD=17-item GRID-Hamilton Depression Rating Scale. 
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