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Objective: Cognitive disturbance is one of the major symptoms of depression and may be improved by treatment with 
antidepressants. This study aimed to investigate the predictors of cognitive improvement in patients with major depres-
sive disorder (MDD) who were taking antidepressants.
Methods: This study included 86 patients with MDD who completed 12 weeks of antidepressant monotherapy. Cognitive 
symptoms were assessed using the Perceived Deficits Questionnaire-Korean version (PDQ-K), which addresses four do-
mains of cognitive functioning (attention/concentration, retrospective memory, prospective memory, and organization/ 
planning) and was administered at study entry and at the 12-week end point. A variety of demographic, clinical, and 
treatment-related variables were evaluated as predictors of changes in total and domain scores. 
Results: All PDQ-K domains showed significant improvement after 12 weeks of antidepressant treatment. More severe 
initial depressive symptoms, fewer sick-leave days at study entry, and reduced use of concomitant anxiolytics/hypnotics 
during treatment were significantly associated with greater cognitive improvement. 
Conclusion: Cognitive symptoms are more responsive to antidepressant treatment in patients with severe MDD. Reduced 
use of anxiolytics and hypnotics could improve the cognitive functioning of patients with MDD taking antidepressants.
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INTRODUCTION

Depression is a common mental disorder and one of 
the leading causes of morbidity and disability world-
wide.1,2) Depression is also associated with a significant 
economic burden due to missed work and reduced 
productivity.3) The diagnostic criteria for major depressive 
disorder (MDD) in the Diagnostic and Statistical Manual 
of Mental Disorders, Fifth Edition (DSM-5)4) include the 
presence of cognitive symptoms. Cognitive dysfunction 
has been associated with non-remission or relapse of de-
pressive episodes5) and impaired functioning and work 

productivity.6-8) Thus, one important goal of treatment for 
depression is improvement of cognitive functioning,9) and 
the accurate evaluation of cognitive deficits is the first step 
toward achieving this goal.

Many studies have reported a positive effect of various 
antidepressants on cognition.10,11) Recent comprehensive 
reviews confirmed that some cognitive symptoms can be 
improved by antidepressant treatment.12,13) Numerous 
studies have reported on the correlates of cognitive func-
tion in patients with MDD. For example, a cross-sectional 
study found that premorbid intelligence and factors re-
lated to disease burden were independently associated 
with cognitive dysfunction in MDD.14) However, little is 
known about the prospective predictors of cognitive im-
provement in patients with MDD taking antidepressants. 
A longitudinal study reported that clinical and socio-
demographic factors were not associated with cognitive 
impairment.15) The same study also suggested that neuro-
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psychological factors, such as processing speed impair-
ment at baseline, were significant predictors of long-term 
global neurocognitive functioning. However, few clinical 
or treatment-related variables were examined, and the 
study was performed with a limited number of subjects.

Cognitive symptoms can be evaluated based on ob-
jective neuropsychological tests administered by experi-
enced staff, or on the subjective reports of patients. Many 
neuropsychological tests have been validated for use with 
depressed patients, but these are of limited utility in a clin-
ical situation because they are too time-intensive for ap-
plication to a busy real-world practice and require an ex-
pert to administer them.16) Subjective cognitive measures 
may overcome these limitations because they require less 
time and can be easily completed by self-report. More-
over, these measures can assess cognitive symptoms re-
lated to the individual perceptions and experiences of pa-
tients in their daily lives. To date, as far as we know, there 
has been no research evaluating the factors associated 
with the subjective cognitive changes experienced by pa-
tients with MDD during antidepressant treatment. Thus, 
this study aimed to investigate the predictors of cognitive 
improvement in patients with MDD taking antidepre-
ssants using a subjective cognitive measure. The early 
identification of factors that predict the severity of the ill-
ness could contribute to decisions about the strategies 
used to improve the cognitive function of patients with 
MDD. 

METHODS

Study Participants
Patients with MDD were recruited from two university 

hospitals (Chonnam National University Hospital and 
Asan Medical Center) in South Korea from October 2013 
to December 2014. The inclusion criteria for participation 
in this study were as follows: i) current diagnosis of a ma-
jor depressive episode according to the DSM-5 and con-
firmed with the Mini-International Neuropsychiatric 
Interview (MINI),17) ii) status as an outpatient of either sex 
aged 19 to 65 years, and iii) starting antidepressant mono-
therapy as either a new treatment or after changing from a 
previous monotherapy. The exclusion criteria were as fol-
lows: i) diagnosis of schizophrenia or other psychotic dis-
order, bipolar disorder, substance dependence, de-
mentia, or other neurodegenerative disease that could sig-

nificantly impact cognitive functioning, or a mood dis-
order due to a general medical condition or substance 
use; ii) pregnant or breastfeeding women or women who 
were less than 6 months post-partum; iii) inability to read 
or understand the information sheet, informed consent 
form, or patient-report questionnaires; iv) concurrent par-
ticipation in a clinical trial; and/or v) acute suicidality 
based on the judgment of a clinician. In total, 86 patients 
completed both the 12-week antidepressant mono-
therapy treatment and the study. This study was approved 
by the Institutional Review boards of Chonnam National 
University Hospital and Asan Medical Center (CNUH- 
2014-035), and all participants provided written informed 
consent.

Cognitive Symptoms
Cognitive symptoms were evaluated using the formally 

validated Perceived Deficits Questionnaire-Korean ver-
sion (PDQ-K).18,19) The PDQ-K consists of 20 items that as-
sess four domains of cognitive functioning: attention/con-
centration, retrospective memory, prospective memory, 
and organization/planning. The PDQ-K is a self-ad-
ministered questionnaire, and respondents rate the fre-
quency of each complaint on a five-point Likert scale 
anchored from never (0) to almost always (4). The max-
imum score for each domain is 20, with higher scores in-
dicating more severe cognitive dysfunction. This study 
used the total score and the four domain scores for the 
analyses. Previous studies reported that the PDQ scores 
were significantly correlated with scores of several neuro-
psychological tests including Digit Symbol Substitution 
Test and Rey Auditory Verbal Learning Test.20)

Demographic Characteristics
The demographic characteristics of patients were as-

sessed at study entry by a clinical research coordinator us-
ing a structured case report form (CRF). Data were ob-
tained regarding age, gender, duration of formal educa-
tion, and current occupational status (currently employed 
or not).

Clinical Characteristics 
At study entry, the clinical research coordinators as-

sessed all other clinical characteristics, including history 
of depressive episodes (recurrent or first episode), using 
the structured CRF. Information regarding concurrent 
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Fig. 1. Perceived Deficits Questionnaire-Korean version (PDQ-K) 
scores at study entry and after 12 weeks of treatment.

chronic medical disorders was gathered using a ques-
tionnaire that addressed six disorders, and these data were 
recoded as the presence or absence of any medical 
disorder. Depression severity was measured using the 
Montgomery−Asberg Depression Rating Scale (MADRS),21) 
which consists of 10 items that yield a total score ranging 
from 0 to 60. Disability was assessed using the Sheehan 
Disability Scale (SDS),22) which measures disability at 
work, in social relationships, and in family life and yields 
a total score ranging from 0 to 30. Quality of life was 
measured using the EuroQol-5 dimensions questionnaire 
(EQ-5D) health status thermometer,23) which yields scores 
ranging from 0 to 100. Sick-leave days (missed school or 
work) in the previous week due to depressive symptoms 
were also estimated. Higher scores on the MADRS and 
SDS, lower scores on the EQ-5D, and more sick-leave 
days were considered to indicate more severe symptoms 
and a greater impact of MDD. 

Treatment-related Characteristics
The antidepressant choice for each patient was de-

termined by their respective clinicians. The antidepre-
ssant types were divided into three categories: i) selective 
serotonin reuptake inhibitors (SSRIs), including cit-
alopram, escitalopram, fluoxetine, paroxetine, and sertra-
line; ii) newer antidepressants, such as bupropion, ven-
lafaxine, and mirtazapine; and iii) older antidepressants, 
such as amitriptyline, clomipramine, imipramine, milna-
cipran, nortriptyline, tianeptine, and trazodone. The use 
of concomitant medications, such as anxiolytics and/or 
hypnotics, that were not another type of antidepressant or 
an antipsychotic was allowed. All adverse events reported 
by the patients during the study period were recorded by 
the clinical research coordinators.

Statistical Analyses 
The descriptive data obtained at the study entry are pre-

sented as the means±standard deviations (SD) or as per-
centages, as appropriate. The PDQ-K scores at study entry 
and at the 12-week end point were compared using 
paired t tests. Differences in PDQ-K scores (12-week 
scores minus study-entry scores) were used as the de-
pendent variables in the later analyses. Of the continuous 
independent variables, the MADRS has a previously vali-
dated cut-off point: ≤25 for remission or mild depression 
vs. ≥26 for moderate or more severe depression.24) The 

other continuous independent variables have no ac-
cepted cut-off points and were therefore dichotomized by 
the median value for the analyses: age, ≤49 vs. ≥50 
years; duration of education, ≤12 vs. ≥13 years; SDS, 
score of ≤21 vs. ≥22; EQ-5D, score of ≤49 vs. ≥50; 
and sick leave, ≤1 vs. ≥2 days in the previous week. 
These categorizations were used to facilitate the identi-
fication of patient characteristics in the univariate 
analyses. However, they were treated as continuous vari-
ables in the multivariate analyses to increase statistical 
power. In terms of type of antidepressant, older anti-
depressants were used by only three patients and were 
therefore excluded from the analysis. The univariate anal-
yses compared differences in total and domain-specific 
PDQ-K scores according to the independent demo-
graphic, clinical, and treatment-related variables using 
t tests. In addition, Pearson’s correlation tests were car-
ried out between the PDQ-K scores and independent con-
tinuous variables (i.e., scores on the MADRS, SDS, 
EQ-5D, and sick leave days) to recheck the associations 
between them and to maximize the statistical power. 
Variables showing significant associations in the uni-
variate analyses (p＜0.05) were entered into the multi-
variate linear regressions to identify the independent pre-
dictors of cognitive improvement in total and do-
main-specific PDQ-K scores. All statistical analyses were 
performed using PASW Statistics ver. 18.0 software (IBM 
Co., Armonk, NY, USA).
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Table 1. Univariate associations between independent variables and changes in Perceived Deficits Questionnaire-Korean version (PDQ-K) scores

Characteristic Number Total
Attention/

concentration
Retrospective 

memory
Prospective 

memory
Organization/

planning 

Demographic
Age (yr)
＜50 37 −8.4 (16.2) −3.0 (4.9) −1.5 (4.0) −0.8 (3.7) −3.1 (6.1)
≥50 49 −7.9 (11.9) −2.8 (4.3) −1.1 (3.2) −1.1 (2.7) −2.9 (4.4)

Gender
Men 26 −7.4 (12.4) −2.5 (3.8) −1.3 (4.3) −1.2 (2.9) −2.4 (4.1)
Women 60 −8.4 (14.5) −3.1 (4.9) −1.2 (3.2) −0.9 (3.2) −3.2 (5.6)

Education (yr)
＜13 59 −8.3 (14.3) −2.9 (4.7) −1.2 (3.8) −1.2 (3.2) −3.0 (5.3)
≥13 27 −7.9 (13.0) −3.0 (4.4) −1.4 (3.1) −0.5 (3.0) −3.0 (5.0)

Occupation
No 54 −9.0 (15.3) −3.2 (5.1) −1.2 (3.7) −1.2 (3.1) −3.4 (5.8)
Have 32 −6.7 (10.9) −2.5 (3.5) −1.3 (3.4) −0.6 (3.2) −2.3 (3.8)

Clinical 
Recurrent depression 

No 66 −8.8 (14.8) −3.3 (4.8) −1.2 (3.8) −1.0 (3.3) −3.2 (5.5)
Yes 20 −6.0 (10.0) −1.8 (3.4) −1.4 (2.8) −0.7 (2.4) −2.2 (4.1)

Chronic medical disorder
No 36 −7.4 (15.4) −2.4 (4.2) −1.6 (3.8) −0.6 (3.5) −2.9 (5.8)
Have 50 −8.6 (12.7) −3.3 (4.8) −1.0 (3.4) −1.2 (2.8) −3.1 (4.7)

MADRS (score)
＜26 25 −4.2 (10.5) −1.5 (4.2) −0.9 (3.0) −0.3 (2.4) −1.2 (3.93)
≥26 61 −11.4 (15.0)† −4.2 (4.8)* −1.7 (4.3) −1.5 (3.6) −4.5 (5.7)†

SDS (score)
＜22 43 −5.7 (10.3) −2.2 (3.5) −0.8 (3.0) −0.5 (2.3) −2.2 (3.6)
≥22 43 −10.6 (16.4) −3.7 (5.3) −1.7 (4.0) −1.4 (3.7) −3.8 (6.3)

EQ-5D health status (score)
＜50 34 −6.5 (13.2) −2.5 (4.1) −0.8 (3.3) −0.3 (3.1) −2.6 (4.8)
≥50 52 −10.7 (14.5) −3.6 (5.2) −1.9 (3.9) −1.9 (3.1)* −3.5 (5.8)

Sick leave (days in the last week)
＜2 43 −10.0 (14.4) −3.3 (4.8) −1.4 (3.7) −1.6 (3.3) −3.7 (5.5)
≥2 43 −6.3 (13.1) −2.6 (4.4) −1.1 (3.4) −0.3 (2.9)* −2.3 (4.8)

Treatment related 
Administered antidepressants

SSRIs 48 −9.4 (15.3) −2.9 (4.9) −1.8 (3.4) −1.3 (3.7) −3.3 (5.9)
NADTs 36 −6.6 (12.1) −3.0 (4.3) −0.7 (3.6) −0.5 (2.3) −2.5 (4.3)

Concomitant anxiolytics/hypnotics
No 35 −10.2 (14.2) −3.6 (4.8) −1.6 (3.8) −1.4 (3.2) −3.7 (5.3)
Yes 51 −5.1 (12.9)* −1.9 (4.0)* −0.8 (3.2) −0.4 (3.0) −1.9 (4.9)*

Any side effects
No 73 −10.8 (14.3) −4.9 (5.7) −1.5 (3.4) −1.2 (2.7) −3.2 (5.2)
Yes 13 −7.7 (13.8) −2.6 (4.3)* −1.2 (3.6) −0.9 (3.2) −2.9 (5.2)

Values are presented as mean (standard deviation).
MADRS, Montgomery Asberg Depression Rating Scale; SDS, Sheehan Disability Scale; EQ-5D, EuroQol-5 dimensions questionnaire; SSRIs, 
selective serotonin reuptake inhibitors; NADTs, newer antidepressants.
*p＜0.05, †p＜0.01 by t tests.

RESULTS

Patient Sample and Characteristics
The mean (SD) age of the total sample was 48.8 (11.1) 

years, the number of women was 60 (69.8%), the mean 

(SD) duration of formal education was 10.9 (4.2) years, 
and 32 (37.2%) participants were currently employed. 
Recurrent depression and chronic medical disorders were 
present in 20 (23.3%) and 50 (58.1%) patients, 
respectively. The mean MADRS score (SD) was 28.6 (7.2), 
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Table 2. Multivariate associations between independent variables and changes in Perceived Deficits Questionnaire-Korean version scores

Variable Total
Attention/

concentration
Prospective 

memory
Organization/

planning 

MADRS, higher scores −0.5 (−0.9 to −0.1)* −0.3 (−0.6 to −0.1)* - −0.9 (−5.4 to −0.3)†

EQ-5D health status, higher scores - - −0.1 (−0.6 to 0.3) -
Sick leave, less days in the last week - - −0.3 (−0.6 to −0.1)* -
Concomitant anxiolytics/hypnotics, yes vs. no −5.4 (−9.9 to −0.9)* −2.7 (−3.3 to −0.9)* - −1.5 (−3.6 to 1.8)
Any side effects, no vs. yes - −2.1 (−4.5 to 0.6) - -

Values are presented as B (95% confidence interval).

the mean SDS score was 20.3 (8.0), and the mean EQ-5D 
score was 50.2 (18.4). The mean (SD) number of 
sick-leave days in the last week was 2.6 (2.9) days. SSRIs 
and newer antidepressants were taken by 48 (55.8%) and 
36 (41.9%) patients, respectively. Concomitant anx-
iolytics/hypnotics were used by 51 (59.3%) patients, and 
the rate of use did not differ significantly by MADRS score 
group (≤25, 53.1%; ≥26, 63.0%; p=0.297). Drug side 
effects were reported by 13 (15.1%) patients.

PDQ-K Score Changes
Total and domain-specific changes in PDQ-K scores 

from study entry to the 12-week endpoint are presented in 
Figure 1. The PDQ-K total and domain scores were sig-
nificantly decreased after 12 weeks of antidepressant 
treatment. The mean (SD) score changes were as follows: 
total score: −8.1 (13.8), attention/concentration domain; 
−2.9 (4.6), retrospective memory domain; −1.3 (3.5), 
prospective memory domain; −1.0 (3.1), and organ-
ization/planning domain; −3.0 (5.2).

Univariate Associations with PDQ-K Score Changes 
The univariate associations between independent vari-

ables and changes in PDQ-K scores are summarized in 
Table 1. The power estimates (calculated by an online 
program: http://www.dssresearch.com/KnowledgeCenter/ 
toolkitcalculators/statisticalpowercalculators.aspx) of changes 
in the PDQ-K score as a function of demographic charac-
teristics was 72% to 78%, being 84% to 93% for clinical 
characteristics and 75% to 90% for treatment-related 
characteristics. Greater decreases in PDQ-K total scores 
were significantly associated with higher MADRS scores 
and no concomitant use of anxiolytics/hypnotics. Greater 
decreases in PDQ-K attention/concentration scores were 
significantly associated with higher MADRS scores, no 
concomitant use of anxiolytics/hypnotics, and no drug 

side effects. Greater decreases in PDQ-K prospective 
memory scores were significantly associated with higher 
EQ-5D scores and fewer sick-leave days in the last week. 
Greater decreases in PDQ-K organization/planning 
scores were significantly associated with higher MADRS 
scores and no concomitant use of anxiolytics/hypnotics. 
No associations were found with regard to the retro-
spective memory domain scores. Duration of education 
was not associated with changes in PDQ-K scores, irre-
spective of whether the latter was treated as a discrete or 
continuous variable. The results (strengths of associations) 
on the Pearson’s correlation tests between the PDQD-K 
scores and scores on the MADRS, SDS, EQ-5D, and sick 
leave days were not substantially different from the t tests 
ones.

Multivariate Associations with Score Changes on the 
PDQ-K

The multivariate associations of independent variables 
with PDQ-K score changes are summarized in Table 2. 
Greater decreases in PDQ-K total and attention/concen-
tration scores were independently associated with higher 
MADRS scores and no concomitant use of anxiolytics/ 
hypnotics. Additionally, greater decreases in PDQ-K pro-
spective memory scores were independently associated 
with fewer sick-leave days in the last week, and greater 
decreases in PDQ-K organization/planning scores were 
independently associated with higher MADRS scores. 

DISCUSSION

According to our results, the subjective cognitive symp-
toms of patients with MDD, as evaluated by the PDQ-K, 
were significantly improved after 12 weeks of anti-
depressant treatment. Moreover, such improvement was 
significantly predicted by depression severity, sick-leave 
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days at study entry, and concomitant use of anx-
iolytics/hypnotics during the study period. These findings 
show that the subjective cognitive appraisal of patients 
with MDD is improved by the use of antidepressants, 
which is partly consistent with previous studies using ob-
jective neuropsychological tests to assess cognitive 
function.10,11) To our knowledge, this is the first study to 
evaluate subjective cognitive symptoms using a self-ad-
ministered questionnaire completed by patients with 
MDD. Overall, the results of the previous and current 
studies suggest that both the objective and the subjective 
cognitive symptoms of patients with MDD can be im-
proved by antidepressant treatment.

PDQ-K total, attention/concentration, and organ-
ization/planning scores were significantly more improved 
in patients with more severe MDD at study entry. This 
suggests that the cognitive disturbance was significantly 
associated with the general depressive pathology25) and 
that treatment is more effective for severe pathology; it al-
so suggests that improved cognitive functioning is not an 
aspect of remission. That is, the same rate of improvement 
in the symptoms of patients with more and less severe 
MDD can be interpreted as reflective of greater improve-
ment in the former group; however, these findings should 
be interpreted cautiously. The results also suggest that the 
decrease in cognitive functioning in severely depressed 
patients is not permanent.

Number of sick-leave days was significantly associated 
with less improvement in the PDQ-K prospective scores. 
Several previous studies showed that the severity of de-
pressive symptoms influenced the level of success in re-
turning to work,26,27) with more severe depression increas-
ing the number of sick-leave days taken. Our findings re-
flect the reverse direction, as more sick-leave days were 
associated with poorer cognitive functioning in patients 
with MDD. This was probably due to lack of physical ac-
tivity, which is consistent with previous studies showing 
that physical activity positively influences cognitive 
functioning.28,29)

Concomitant use of anxiolytics and hypnotics was sig-
nificantly associated with less improvement in subjective 
cognitive symptoms according to the PDQ-K total and at-
tention/concentration scores. Previous studies have found 
that extensive and prolonged use of benzodiazepines pro-
duce cognitive impairment.30,31) Our findings suggest that 
anxiolytics and hypnotics should be used only when ab-

solutely necessary for improving the cognitive symptoms 
of patients with MDD. However, this finding should be 
treated cautiously, as a higher dose of anxiolytics might be 
prescribed for patients with more severe depressive 
symptoms. The doses of anxiolytics were not evaluated in 
this study, although there was no difference in the fre-
quency of anxiolytic administration between the more 
and less severely depressed patients.

Finally, there was no significant relationship between 
subjective cognitive improvement and demographic 
characteristics, such as age, gender, years of formal edu-
cation, or occupation. Additionally, the clinical charac-
teristics of a recurrent depressive episode, the presence of 
a comorbid chronic medical disorder, and the SDS scores 
were not significantly related to cognitive improvement. 
Our findings agree with those of one previous study15) that 
showed no significant relationship between cognitive im-
pairment and demographic characteristics, such as age, 
gender, or years of education.

The strengths of this study include the use of a struc-
tured research protocol, well-recognized and stand-
ardized scales, and a prospective study design. The limi-
tations of this study include the fact that the particular 
treatment modalities for each patient were determined by 
the clinicians rather than by any formal guidelines; there-
fore, inter-clinician variability may have affected the ob-
served outcomes. Objective cognitive tests were not ad-
ministered, although it has been reported that the correla-
tions between the PDQ and neuropsychological tests 
were significant.20) In addition, our study was designed to 
investigate the a priori predictors of subjective cognitive 
changes; indeed, this is the first study to use a subjective 
cognitive measure in this context. As with other novel 
findings, these results should be reexamined in a larger 
cohort of depressed patients, and should be compared 
with data obtained from objective neuropsychological 
tests of cognitive functioning. Although our sample was 
predominantly female (69.8%), the gender ratio was sim-
ilar to that of a previous, large-scale and nationally repre-
sentative study of Koreans (women, 74%).32) Nevertheless, 
the sample size of our study was not sufficient, partic-
ularly for detecting changes in PDQ-K scores as a function 
of demographic characteristics. In relation to this, the as-
sociations between the PDQD-K scores and all in-
dependent variables were relatively weak in that all 
strengths of the associations lost significance if multiple 
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corrections are administered. Future studies with larger 
sample would be anticipated. 

Cognitive symptoms have recently been recognized as 
one of the primary outcomes of depression treatment,33) 
and the effects of several antidepressants on the cognitive 
functioning of patients with MDD have been investi-
gated.20,34) This study demonstrated that patients with se-
vere MDD showed more improvement in their subjective 
cognitive functioning in response to antidepressant 
treatment. Therefore, active antidepressant pharmaco-
therapies can help to improve the subjective cognitive 
symptoms of patients with MDD. Efforts to encourage 
such patients to return to work may also improve their 
cognition by increasing their physical activity. Additionally, 
restricting the use of anxiolytics and hypnotics may im-
prove the subjective cognitive functioning of patients with 
MDD who take antidepressants. 

The study was supported by a grant of the Korea Health 
Technology R&D Project through the Korea Health 
Industry Development Institute (KHIDI), funded by Ministry 
of Health & Welfare, Republic of Korea (HC15C1405). 
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