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Objective: To identify factors predicting remission of depression during acute (12 weeks) and continuation treatment 
(12 months) using a 1-year, naturalistic prospective study design.
Methods: Patients with depressive disorders were recruited from Chonnam National University Hospital in South Korea 
from March 2012 to April 2017. At baseline, 1,262 patients received outpatient therapy, and sociodemographic and 
clinical data were obtained. Clinical visits took place every 3 weeks during the acute treatment phase (at 3, 6, 9, 
and 12 weeks; n = 1,246), and every 3 months during the continuation treatment phase (at 6, 9, and 12 months; 
n = 1,015). Remission was defined as a Hamilton Depression Rating Scale score ≤ 7. 
Results: The remission rate was 43.3% at 12 weeks and 70.4% at 12 months. In multivariate analyses, remission during 
the acute treatment phase was more likely in patients with a shorter-duration present episode, higher functioning, and 
good social support. Remission during the continuation treatment phase was more likely in patients with fewer previous 
depressive episodes and/or a lower baseline stress score. 
Conclusion: Factors predicting depressive disorder remission may differ between the acute and continuation treatment 
phases. 
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INTRODUCTION

Major depressive disorder (MDD) is a common dis-
order and a major contributor to the global burden of dis-
ease [1,2]. However, most patients with MDD (about 
60%) do not achieve remission after the acute treatment 
phase (usually 12 weeks), even in antidepressant trials 
with optimal conditions [3]. Moreover, a meta-analysis 
found that after continuous antidepressant treatment for at 
least 6 months, the mean remission rate of depressive dis-
order was 51% in primary care and 62% in controlled 
studies [4]. Antidepressant trials last for several weeks, 
during which time patients may experience mental suffer-
ing, disability, economic costs, and possibly even death 
by suicide [5]. Many clinicians agree that, in addition to 

the diagnosis, other information is required for successful 
depression treatment [6]. Identifying predictors of out-
come is important and could enhance clinical decision- 
making, thus ultimately improving patient care and out-
comes. Socioeconomic and clinical factors represent the 
typical predictors of depressive disorder outcomes [7]. 
Being married, having good social support, and low levels 
of baseline depressive symptoms were associated with 
more favorable outcomes in most studies [8-10]. The evi-
dence that baseline disease severity predicts the response 
to antidepressants is especially convincing [9,11,12]. 
Comorbid anxiety and pain were related to worse anti-
depressant treatment outcomes [13,14]. However, pre-
vious investigations have generally focused on the acute 
treatment period, and some were concerned with the re-
sponse to treatment rather than remission [7,15,16]. In 
this study, we build on previous investigations focusing 
on general predictors of depressive disorder outcomes by 
exploring a wider range of factors predicting treatment 
outcomes not only in the acute treatment phase, but also 
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in the continuation treatment phase. 

METHODS

Study Outline
This study analyzed data from the MAKE BETTER 

(MAKE Biomarker discovery for Enhancing anTidepressant 
Treatment Effect and Response) study. A design paper has 
been published for this 1-year prospective clinical study 
[17], which was registered at cris.nih.go.kr (identifier: 
KCT0001332). The study, which began in 2012, inves-
tigated treatment responses in a real-world setting and in-
cluded a large patient sample. Decisions pertaining to an-
tidepressant type, dose, and regimen were made in a nat-
uralistic environment. Symptom severity was assessed at 
baseline, at 1 and 2 weeks, and then every 3 weeks during 
the acute treatment phase (3, 6, 9, and 12 weeks), and ev-
ery 3 months during the continuation treatment phase (6, 
9, and 12 months). Sociodemographic, clinical, and treat-
ment-related predictors of remission were obtained using 
a structured case report form (CRF). We uploaded the CRF 
data to the MAKE BETTER study website (http://icreat.nih. 
go.kr/icreat/webapps/com/hismainweb/jsp/cdc_n2.live) 
within 3 days. This study was approved by the Chonnam 
National University Hospital Institutional Review Board 
(CNUH 2012-014).

Participants
Patients with depressive disorders were recruited be-

tween March 2012 and April 2017 from among those 
who had visited the outpatient psychiatric department of 
Chonnam National University Hospital. All cases in this 
study were of a new episode of depression, regardless of 
whether the patient had first-onset or recurrent depres-
sion. The investigators evaluated the depressive episodes 
using the Mini-International Neuropsychiatric Interview 
[18], and diagnosed patients during a structured diagnostic 
psychiatric interview based on the Diagnostic and Statistical 
Manual of Mental Disorders, Fourth Edition (DSM-IV) cri-
teria (American Psychological Association, APA; 1994). 
There was no economic compensation for study partici-
pation, and psychiatrists conducted treatment in line with 
routine clinical care settings. To reflect the actual clinical 
situation in Korea, broad inclusion criteria and minimal 
exclusion criteria were applied. The inclusion criteria 
were i) aged older than 7 years; ii) diagnosed with MDD, 

dysthymic disorder, or depressive disorder not otherwise 
specified (NOS); iii) Hamilton Depression Rating Scale 
(HAMD) [19] score ≥ 14; and iv) able to understand the 
objectives of the study and complete the questionnaires. 
The exclusion criteria were as follows: i) unstable medical 
condition or severe physical illness; ii) current or lifetime 
DSM-IV diagnosis of bipolar disorder, schizophrenia, 
schizoaffective disorder, schizophreniform disorder, psy-
chotic disorder NOS, or other psychotic disorder; iii) his-
tory of organic psychosis, epilepsy, or seizures; iv) history 
of anticonvulsant treatment; v) hospitalization for any 
psychiatric diagnosis apart from depressive disorder (e.g., 
alcohol/drug dependence); vi) electroconvulsive therapy 
received for the current depressive episode; and vii) preg-
nant or breastfeeding. All participants were asked to read 
the consent form and provide written informed consent.

Measurements at Baseline
Sociodemographic characteristics were obtained by a 

research coordinator using the CRF. The data collected in-
cluded age, sex, years of formal education, marital status, 
cohabitation status (living alone or not), religion, occupa-
tion (currently employed or not), and income (above or 
below 2,000 USD per month).

Clinical characteristics were also obtained using the 
CRF, including age at onset and duration of illness, num-
ber of previous depressive episodes, duration of present 
episode, family history of depression, history of suicide at-
tempts, and number of concurrent physical disorders. 

Depressive symptoms were assessed using the HAMD; 
anxiety symptoms were assessed using the Hospital Anxiety 
Depression Scale anxiety subscale (HADS-A) [20]; quality 
of life was assessed using the EuroQol-5D (EQ-5D) [21]; 
and level of functioning was assessed using the Social and 
Occupational Functioning Assessment Scale (SOFAS) 
(APA, 1994). 

Treatment
Before the start of treatment, clinicians reviewed pa-

tients’ clinical manifestations (e.g., psychotic or anxiety 
symptoms, severity of illness, physical comorbidities, me-
dications, and history of previous treatments). Antide-
pressants administered included bupropion, desvenlafaxine, 
duloxetine, escitalopram, fluoxetine, mirtazapine, parox-
etine, sertraline, venlafaxine, and vortioxetine. The start-
ing doses were determined according to patient age, body 
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Fig. 1. Recruitment process of study participants.

weight, physical comorbidities and other drug use. After 
the initial treatment had been decided on, changes to the 
pharmacologic strategy could be made every 3 weeks 
during the acute treatment phase and every 3 months dur-
ing the continuation treatment phase, as needed. 

At every follow-up visit, a clinician reviewed the effec-
tiveness and tolerability of each patient’s pharmacological 
regimen. In cases of insufficient improvement (reduction 
in HAMD score of ＜ 30% from baseline) or intolerable 
side effects, dose adjustment, switching, augmentation, 
and combination treatment were considered. The risks 
and benefits of each strategy were explained, and the 
clinician offered their opinion taking both the patient’s 
data and treatment guidelines into consideration [22-24]. 
To improve medication compliance, the patient’s prefer-
ence was prioritized when choosing a treatment strategy 
[25]. Use of anxiolytics/hypnotics (including alprazolam, 
bromazepam, clonazepam, clorazepate, diazepam, ethyl 
loflazepate, flunitrazepam, lorazepam, and zolpidem) 
was allowed at any time during the study to improve effi-
cacy, relieve associated symptoms, or treat side effects.

Measurements for Outcomes
Data were collected during two phases: the acute treat-

ment phase (3, 6, 9, and 12 weeks; 3-day allowable win-
dow) and the continuation treatment phase (6, 9, and 12 
months; 7-day allowable window). The data for these two 
phases corresponded to short- and long-term treatment 
outcomes, respectively. The main outcome measure was 
the HAMD score: remission was defined as a HAMD 
score ≤ 7. 

Statistical Analysis
Remission status was recorded at each evaluation point 

after baseline. The analysis of outcomes during the 12- 
week acute phase included patients evaluated at least 
once after baseline. Multiple imputation by chained 
equations was applied in cases of missing data due to dis-
continuation after the second (week 3) assessment, imput-
ing by age, sex, and baseline scores on HAMD. We de-
fined 12-week remission as remission maintained up to 
the 12‐week assessment point. Regarding the 12-month 
outcome evaluation, the analysis included patients eval-
uated at least once between baseline and 12 weeks, and 
at least once from 6 months onward. Multiple imputation 
by chained equations was applied in cases of missing data 

at the 6-, 9-, and 12-month assessment points, imputing 
by age, sex, and baseline scores on HAMD. Patients were 
considered to have achieved 12-month remission only 
when remission was maintained up to the 12-month as-
sessment point. Sociodemographic, clinical, and treat-
ment characteristics were analyzed according to both 
12-week and 12-month remission status using t test or 2 
tests, as appropriate. Characteristics significantly asso-
ciated with remission at the 12-week and 12-month as-
sessment points (p ＜ 0.05) were entered into a multiple 
logistic regression model to identify independent pre-
dictors. Statistical analyses were carried out using SPSS 
21.0 software (IBM Co., Armonk, NY, USA).

RESULTS

Characteristics of the Sample 
The patient recruitment process is summarized in 

Figure 1. Of 1,262 patients evaluated at baseline, 1,246 
(98.7%) attended the 3-week follow-up 1,226 (97.1%) at-
tended the 6-week follow-up, 1,180 (93.5%) attended the 
9-week follow-up, and 1,104 (87.5%) attended the 
12-week follow-up. Overall, 1,246 patients attended at 
least one follow-up visit during the 12-week treatment pe-
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Table 1. Baseline characteristics by remission status in patient with depressive disorders at 12 week and at 12 month

Variable

At 12 week (n = 1,246) At 12 month (n = 1,015)

No remission
(n = 706)

Remission
(n = 540)

Statistical 
coefficients

p value
No remission

(n = 300)
Remission
(n = 715)

Statistical 
coefficients

p value

Socio-demographic characteristics
Age (yr) 55.5 ± 15.9 58.4 ± 14.0 t = −3.447 0.001† 55.8 ± 16.2 57.3 ± 14.5 t = −1.403 0.161
Sex, female 495 (70.5) 365 (67.5) 2 = 1.329 0.249 205 (68.3) 499 (69.8) 2 = 0.211 0.646
Education (yr) 9.2 ± 4.7 9.1 ± 4.9 t = ＋0.136 0.892 9.4 ± 4.6 9.0 ± 4.9 t = ＋1.386 0.169
Marital status, unmarried 234 (33.3) 148 (27.4) 2 = 5.127 0.024* 100 (33.3) 204 (28.5) 2 = 2.323 0.128
Living alone 107 (15.2) 79 (14.6) 2 = 0.098 0.754 49 (16.3) 100 (14.0) 2 = 0.930 0.335
Religious affiliation 316 (45.0) 228 (42.1) 2 = 1.023 0.312 134 (44.7) 309 (43.2) 2 = 0.181 0.671
Unemployed status 217 (30.9) 147 (27.2) 2 = 2.064 0.151 89 (29.7) 190 (26.6) 2 = 1.014 0.314
Monthly income, ＜ 2,000 USD 433 (61.7) 306 (56.6) 2 = 3.321 0.068 190 (63.3) 409 (57.2) 2 = 3.284 0.070

Clinical characteristics
Major depressive disorder 601 (85.6) 460 (85.0) 2 = 0.084 0.772 260 (86.7) 612 (85.6) 2 = 0.201 0.654
Atypical feature 47 (6.7) 35 (6.5) 2 = 0.025 0.874 18 (6.0) 47 (6.6) 2 = 0.116 0.733
Melancholic feature 107 (15.2) 77 (14.2) 2 = 0.247 0.619 50 (16.7) 109 (15.2) 2 = 0.323 0.570
Age at onset (yr) 50.4 ± 17.4 53.8 ± 15.8 t = −3.698 ＜ 0.001† 50.4 ± 17.9 52.5 ± 16.2 t = −1.793 0.074
Duration of illness (yr) 5.1 ± 9.0 4.6 ± 8.5 t = ＋1.149 0.251 5.4 ± 8.9 4.8 ± 8.7 t = ＋1.041 0.298
Recurrent depression 371 (52.8) 273 (50.5) 2 = 0.697 0.404 163 (54.3) 362 (50.6) 2 = 0.161 0.281
Number of depressive episodes 1.2 ± 1.6 1.0 ± 1.4 t = ＋2.118 0.034* 1.4 ± 1.8 1.0 ± 1.3 t = ＋3.626 ＜ 0.001†

Duration of present episode (mo) 8.2 ± 11.9 6.4 ± 8.1 t = ＋3.134 0.002† 8.4 ± 12.3 7.2 ± 9.5 t = ＋1.477 0.140
Family history of depression 99 (14.1) 83 (15.3) 2 = 0.376 0.540 40 (13.3) 104 (14.5) 2 = 0.255 0.614
History of suicide attempt 75 (10.7) 44 (8.1) 2 = 2.296 0.130 36 (12.0) 59 (8.3) 2 = 3.500 0.061
Number of physical disorders 1.6 ± 1.3 1.7 ± 1.2 t = −1.298 0.195 1.6 ± 1.3 1.6 ± 1.3 t = −0.249 0.803

Assessment scales (score)
Hamilton Depression Rating Scale 21.1 ± 4.3 20.4 ± 4.2 t = ＋2.800 0.005† 20.9 ± 4.4 20.7 ± 4.2 t = ＋0.712 0.477
Hospital Anxiety & Depression 

Scale-anxiety subscale
12.1 ± 4.0 11.3 ± 4.1 t = ＋3.170 0.002† 12.1 ± 4.0 11.6 ± 4.0 t = ＋2.083 0.038*

EuroQol-5D 8.9 ± 1.6 8.8 ± 1.5 t = ＋1.463 0.144 8.9 ± 1.5 8.8 ± 1.5 t = ＋1.467 0.140
Social and Occupational 

Functional Assessment Scale
54.9 ± 7.7 57.1 ± 7.2 t = −5.192 ＜ 0.001† 55.4 ± 7.2 56.3 ± 7.4 t = −1.642 0.101

Number of stressful life events 2.2 ± 1.7 1.9 ± 1.7 t = ＋2.689 0.007† 2.2 ± 1.7 2.0 ± 1.7 t = ＋1.864 0.063
Perceived Stress Scale 27.5 ± 6.5 26.6 ± 6.4 t = ＋2.418 0.016* 28.0 ± 6.0 26.7 ± 6.6 t = ＋2.906 0.004†

Connor-Davidson Resilience Scale 41.5 ± 179 44.9 ± 17.8 t = −3.270 0.001† 42.7 ± 18.1 43.4 ± 17.6 t = −0.592 0.554
Social Support Deficit 38.2 ± 12.1 40.5 ± 11.5 t = −3.370 0.001† 39.1 ± 12.1 39.6 ± 11.6 t = −0.663 0.527

Values are presented as mean ± standard deviation or number (%).
*p ＜ 0.05, †p ＜ 0.01 by t tests.

riod; those patients comprised the sample analyzed in 
terms of acute treatment outcomes. There was no stat-
istical difference in any baseline characteristic between 
the 1,246 patients included in the analysis and the 16 that 
were excluded (all p ＞ 0.6). 

After the acute treatment phase, 963 (76.2%) patients 
attended the 6-month follow up, 820 (65.0%) attended 
the 9-month follow up, and 675 (53.5%) attended the 
12-month follow up. Overall, 1,015 (81.5%) patients at-
tended at least one follow-up visit during the continuation 
treatment period; those patients comprised the sample an-
alyzed in terms of continuation treatment outcomes. 
Attrition at 12 months was significantly associated with 

unemployed status and higher EQ-5D scores at baseline.

Factors Showing Unadjusted Associations with 
Remission during the Acute and Continuation 
Treatment Phases

The cumulative remission rate at 12 weeks was 43.3% 
(540 of 1,262 patients). The baseline sociodemographic 
and clinical characteristics of the 12-week patient sample 
are compared by remission status in Table 1. Remission 
was associated with being married, a shorter-duration 
present depressive episode, fewer previous depressive ep-
isodes, higher age of onset, lower baseline HAMD and 
HADS scores, and a higher SOFAS score. The cumulative 



494 H.Y. Kim, et al.

Table 2. Predictors of remission at 12 weeks and 12 months

Variable
At 12 week (n = 1,246) At 12 month (n = 1,015)

OR (95% CI) p value OR (95% CI) p value

Age, higher 1.01 (0.99−1.03) 0.227 -
Marital status, married 0.84 (0.65−1.09) 0.185 -
Age at onset, higher 1.00 (0.98−1.02) 0.833 -
Number of depressive episodes, higher 0.97 (0.88−1.07) 0.572 0.85 (0.78−0.93) ＜ 0.001†

Duration of present episode, higher 0.98 (0.97−0.99) 0.015* -
Hamilton Depression Rating Scale, higher 0.99 (0.97−1.03) 0.958 -
Hospital Anxiety & Depression Scale-anxiety subscale, higher 0.99 (0.95−1.02) 0.440 0.99 (0.95−1.03) 0.664
Social and Occupational Functional Assessment Scale, higher 1.03 (1.02−1.05) ＜ 0.001† -
Number of stressful life events, higher 0.95 (0.87−1.03) 0.178 -
Perceived Stress Scale, higher 1.00 (0.98−1.03) 0.726 0.98 (0.95−1.00) 0.050*
Connor-Davidson Resilience Scale, higher 1.00 (0.99−1.01) 0.438 -
Social Support Deficit, higher 1.01 (1.00−1.02) 0.047* -

OR, odds ratio; CI, confidence interval.
*p ＜ 0.05, †p ＜ 0.01.

remission rate at 12 months was 70.4% (715 of 1,015 pa-
tients). The baseline sociodemographic and clinical char-
acteristics of the 12-month patient sample are compared 
by remission status in Table 1. In unadjusted analyses, re-
mission was associated with fewer previous depressive 
episodes and lower baseline HADS and self-report 
Perceived Stress Scale (PSS) scores.

Predictors of Remission
Predictors of remission during the acute and con-

tinuation treatment phases are summarized in Table 2. In 
multivariate analyses, the factors that retained a sig-
nificant association with remission were higher age of on-
set, shorter-duration present episode, baseline HAMD 
score and HADS-A and SOFAS scores. In adjusted analy-
ses, the strength of the association between remission and 
the number of previous depressive episodes remained 
significant.

DISCUSSION 

This naturalistic study investigated the outcomes of de-
pressive disorders treated by mental health care services 
in Korea. The study was designed to mimic real-world 
clinical care rather than a laboratory environment. In to-
tal, 43.3% of patients achieved remission by 12 weeks 
and 70.4% achieved remission by 12 months. A shorter- 
duration current depressive episode, high SOFAS score, 
and good social support were associated with remission 
during the acute (12-week) treatment phase. Fewer pre-

vious depressive episodes and lower perceived stress 
were associated with remission during the continuation 
(12-month) treatment phase. The proportion of patients 
showing acute-phase remission in this study (43.3%) was 
higher than that in the STAR*D Level 1 study (28%) [3], 
where the studies were similar in terms of inclusion and 
exclusion criteria, and duration of treatment. The severity 
of baseline depression, indexed by the mean HAMD 
score, was also similar between the studies (21.3 in this 
study, 21.8 in STAR*D). The variety of antidepressants 
and use of switching, combination and augmentation 
strategies might explain the higher remission rate in this 
study. During the continuation treatment phase, the re-
mission rate in this study (70.4%) was slightly higher than 
that in the STAR*D Level 1 study (67%). In the STAR*D 
study, switching, augmentation, and combination treat-
ment strategies were used more during follow-up than 
during the acute phase [26]. These findings suggest that 
flexibility in prescribing, consideration of the character-
istics of each individual case, and the availability of more 
treatment strategies may be beneficial. 

During the acute treatment phase, a significant pre-
dictor of remission within 12 weeks was a shorter-duration 
current depressive episode. An 8-week randomized con-
trolled trial (RCT) of duloxetine also found that a short-
er-duration current MDD episode predicted remission 
[27]. A multi-center RCT (with variable treatment dura-
tion) showed that a depressive episode length of ＜ 24 
months predicted remission [28]. Chronic depression is 
related to poor outcomes and treatment resistance [29]. 
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Although this study excluded patients with treatment-resistant 
depression, the duration of the depressive episode was 
clearly associated with clinical outcome, so can be used 
as a predictor of remission.

Functioning, assessed using the SOFAS, was also an im-
portant predictor of remission during the acute treatment 
phase. A previous cross-sectional study that also used the 
SOFAS found that the severity of the current depressive 
episode and recurrence of depression were associated 
with the patient's level of functioning [30]. It is well 
known that depression causes cognitive and psychosocial 
dysfunction lasting for weeks to years [31]. However, 
most prior studies only assessed whether depression treat-
ment improved impaired functioning [32,33]. The present 
study suggests that functional assessments could be useful 
not only in the evaluation of depression treatment, but al-
so as a predictor of treatment outcomes during the acute 
treatment phase.

Another significant predictor of remission within 12 
weeks was good social support, as measured using the 
Multidimensional Scale of Perceived Social Support. 
Several previous studies cited social support as a factor af-
fecting the treatment response and outcome [34,35]. It 
should be noted that social support was evaluated in this 
study subjectively, i.e., via self-report measures. This data 
suggest that an individualized approach to improving social 
support might be helpful in acute depression treatment.

Regarding the continuation treatment phase, the most 
powerful predictor of remission within 12 months was 
fewer previous depressive episodes, as also found in a 
previous study [36]. There is a strong correlation between 
depressive disorder relapse/recurrence and the number of 
previous episodes. For individuals who experience fre-
quent relapses, a poor outcome of continuation treatment 
should be expected, such that a requirement for long-term 
management of depression is likely. 

Perceived stress, as measured by the PSS, predicted re-
mission during continuation treatment. This may be ex-
plained by the hypothalamic-pituitary-adrenal axis; ex-
cessive or prolonged activation of this axis could lead to a 
deleterious homeostatic state [37]. Higher stress could 
promote long-duration depressive episodes. 

The strengths of this study included the large sample 
size, standardized research protocol, and use of well-es-
tablished scales. As explained above, this study aimed to 
identify predictors of depression remission during both 

short- and long-term treatment. The naturalistic study de-
sign was another strength; by reflecting real-world clinical 
situations, the applicability of the findings to the clinical 
setting was enhanced.

Several limitations of this study should also be 
acknowledged. First, despite its strengths, the naturalistic 
study design also has potential limitations. Because the 
treatment strategy was ultimately decided by individual 
clinicians rather than according to a predetermined proto-
col, the outcomes may have been affected by in-
ter-clinician variability. Second, fewer patients under-
went treatments involving multiple steps or switching 
compared to those whose regimens involved augmenta-
tion or combination treatment strategies; this may have re-
duced the statistical power and generalizability of the 
results. Third, we were unable to compare outcomes by 
antidepressant type or use of other medications, due to 
the relatively small numbers of patients in each treatment 
strategy subgroup. Fourth, follow-up rates were lower in 
the context of long-term treatment, and patients lost to fol-
low-up were more likely to have had a poor prognosis at 
baseline. Fifth, the patients were recruited from a single 
site, which may limit the generalizability of the findings. 
However, a single-site design is beneficial in terms of the 
consistency of evaluations and treatments. 

Despite its limitations, including the lack of a placebo 
control group, this study has several important potential 
implications for clinicians. The relatively high remission 
rates suggest that individualized treatment, among other 
clinical factors, might confer benefits during both the 
short- and long-term treatment phases. Further research 
focusing on ways to improve the outcomes of groups ex-
pected to show high remission rates is needed.
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