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Objective  Residual symptoms of depression are related to more severe and chronic course of functional impairment with higher risk of
relapse. The objective of this study was to validate, and determine psychometric properties of the Korean version of Depression Residual
Symptom Scale (KDRSS).

Methods A total of 203 outpatients with recent episode of major depression based on DSM-IV criteria were enrolled in this study. They
had been treated with antidepressants and assessed by KDRSS, Hamilton Depression Rating Scale-24 (HDRS-24), and Montgomery-As-
berg Depression Rating Scale (MARDS). The validity and reliability of KDRSS were assessed, including internal consistency reliability,
concurrent validity, temporal stability, factorial validity, and discriminative validity.

Results Internal consistency (Cronbach’s alpha=0.961), concurrent validity (MADRS: r=0.731, p<0.01, HDRS-24: r=0.663, p<0.01),
and temporal stability (r=0.726, p<0.01) of KDRSS were all excellent. KDRSS showed good discriminative validity based on MARDS.
KDRSS consisted of one-factor structure accounting for 63.8% of total variance. All subjects except two in full remission group had one
or more residual symptoms. In 7 subscales of KDRSS consisting of similar items respectively, ‘lack of energy’ was the most commonly re-
ported, followed by ‘increased emotionalism’ in this group.

Conclusion KDRSS is a useful and sensitive instrument for measuring residual depressive symptoms. Since some depressive symp-
toms including ‘lack of energy” and ‘increased emotionalisn’ in patients with full remission might be persistent during psychiatric inter-
vention, these symptoms need to be focused on in clinical practice. Psychiatry Investig 2018;15(2):178-185
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INTRODUCTION

Full remission of a depressive episode with functional re-
covery is the goal of first-line treatment for major depressive
disorder. However, approximately one-third of patients are
non-responders to treatment, although one-third of patients do
show response, and another one-third of patients reach com-
plete remission in clinical settings.' In addition, patients with
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full remission might still suffer from depression-related symp-
toms (called residual symptoms) with various intensities. Re-
sidual symptoms of a major depressive episode (MDE) have
higher probability to cause subsequent depressive episode
with chronic course of depression in a majority of follow-up
studies.

The most common residual depressive symptoms include
sleep disturbance, sadness, diminished concentration, and
psychomotor disturbance. Patients with residual symptoms
exhibit more significant psychosocial and socio-economic im-
pairments in their life.* Presence of residual symptoms at re-
covery from a MDE is related to higher rates of relapse and re-
currence and more severe and longer duration of depressive
episode over a long follow-up period.*” Moreover, having re-
sidual symptoms is considered a better predictor of early re-
lapse and shorter time to a subsequent episode than past his-

tory of depression.*"!
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Therefore, evaluation of residual symptoms is clinically im-
portant because the prognosis and outcome of treatment in
depression may depend on the severity of residual symptoms
and the degree of remission.**'> Hamilton Depression Rating
Scale (HDRS) and Montgomery-Asberg Depression Rating
Scale (MADRS) have been widely used to assess the severity of
acute depressive symptoms. However, these scales are not origi-
nally designed to measure or evaluate residual symptoms of
depression. Accurate measurement of residual symptoms in
depression can help clinicians make therapeutic decisions to
decrease relapse risk and monitor a patient’s treatment course."

Depression Residual Symptom Scale (DRSS) was developed
in Europe to assess residual symptoms in patients with a full
remission of MDE." DRSS mainly reflects patient’s self-per-
ception of psychological residual symptoms such as subjective
symptoms of vulnerability, loss of self-confidence, and lack
of return to usual self that are important for determining re-
mission."*" The objective of this study was to validate Korean
version of Depression Residual Symptom Scale (KDRSS) and
evaluate the usefulness of KDRSS for the identification of re-
sidual symptoms in patients with depression. In addition, the
characteristics of residual symptoms in Korean patients with
full remission in depression were explored.

METHODS

Study design and subjects

This was a prospective and observational study conducted
in a single center by three psychiatrists for one year. Study par-
ticipants were consecutive outpatients with current MDE based
on the Diagnostic and Statistical Manual of Mental disorders
(fourth edition diagnostic criteria) who had been treated with
antidepressants for over one month. Although DRSS was de-
veloped to evaluate the residual symptoms in fully remitted
patients with depression, other patients including remitters
were also recruited to find whether KDRSS score reflected the
state and severity of depression. Full remission of a major de-
pressive episode was defined when HDRS-24 score was less
than 10."

The age of study subjects was 18 to 65 years old. They were
able to read and write Korean. To minimize confounding, the
following exclusion criteria were established: 1) a history of
substance dependence or abuse; 2) psychotic symptoms, cata-
tonic features, or severe psychomotor retardation; 3) pregnant
or breast feeding patients; and 4) severe medical or surgical
disorder which developed in a month before recruitment. This
study was approved by Korean University Ansan Hospital In-
stitutional Review Board (AS11094). Written informed con-
sent was obtained from all subjects prior to study enrollment.
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Linguistic adaptation for the original version of DRSS
DRSS consists of 25 items with an affirmative sentence com-
paring post-depression status with pre-depression status using
the following seven subscales: sadness and anhedonia, lack of
energy, psychomotor retardation, anxiety, subjective feelings
of vulnerability, loss of internal reference points, and increased
emotionalism." When calculating DRSS score, ‘Wrong; ‘Slight-
ly true} ‘Moderately true, and ‘Completely true’ were scored as
0, 1, 2, and 3 points, respectively. The Korean version of DRSS
was developed using a forward-backward translation process.
In the translation process, these items were firstly translated
into Korean by one psychiatrist whose native language was
Korean. Two other bilingual Korean professionals then per-
formed back translation blindly. Next, the back-translated items
in English were compared to the original ones. If a back-trans-
lated item did not agree with the original one, revision and
back translation were performed repeatedly until these items
were consistent with the intent of the original instrument.

Psychometric properties of KDRSS

After subjects were recruited, patients completed KDRSS
and psychometric instruments including a questionnaire on
socio-demographic factors. A psychiatrist evaluated MADRS
and HDRS-24. The two have been validated and widely used
in Korea. To examine the stability of KDRSS scale, patients
completed the KDRSS at 4 weeks after baseline assessment.

The MADRS is a 10-item depression rating scale widely used
to measure severity of depression in clinical practice. It is sen-
sitive to changes during antidepressant treatment."” It pro-
vides more internally consistent and more precise estimates
of depression severity than HDRS or other rating scales.'*?°
Since most subjects had ongoing treatment, discriminative
validity and construct validity of KDRSS were explored using
MADRS with more focus toward psychological and subjec-
tive aspects of depression.”’ HDRS is one of the most widely
used clinician-rated scales in depression. It has been accepted
as a valid tool for depression severity assessment.”> HDRS pro-
vides more representation to anxiety, somatic symptoms, and
vegetative symptoms compared to MADRS which usually ac-
counts for residual depressive symptoms in clinical practice.
To examine distinguishable characteristics of residual symp-
toms in KDRSS, participants were divided into two groups
based on HDRS-24 scores: full remission (FR) group and non-
full remission (NFR) group.

Data analyses

Data were reported as means+*standard deviation (SD) or per-
centages where appropriate. Independent t-test was used to
compare continuous variables while chi-square test was used
to compare categorical variables. Internal consistency of KDRSS
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was assessed with Cronbach’s alpha and corrected item-total
correlation. Pearsons correlation analysis was performed to
examine construct validity of KDRSS against MARDS. The
stability of KDRSS over 4 weeks was analyzed using Pearson’s
correlation coeflicient. To evaluate factorial validity, principal
component factor analysis with varimax rotation was per-
formed. Repeated-measure analysis of variance (ANOVA) with
Bonferroni correction was used to find differences in scores
of KDRSS over 4 weeks between FR and NFR groups. Post hoc
t-test in each group was performed if group-by-time interac-
tion or group difference was significant. Two-tailed p-value
of less than 0.05 was considered statistically significant. Data
were analyzed using PASW Statistics 18 statistical software
(IBM Corp., Armonk, NY, USA).

RESULTS

Demographic characteristics of subjects

A total of 203 subjects (61 males and 142 females) were in-
cluded in the study. Their mean age was 45.61-13.1 years.
Among these 203 subjects, 164 (45 men and 119 women) com-
pleted the 4-week follow-up visit. The mean baseline score of
MARDS was 14.5£10.4 and that of HDRS-24 was 13.5+9.5.
A total of 86 (42.4%) subjects showed full remission while 117
(57.6%) subjects failed to show full remission. The female to
male ratio in the FR group was similar to that of the NFR group.
However, the average age was higher in the FR group while
the education level was higher in the NFR group. There was no
significant difference in illness duration between the two groups.
Clinical characteristics of subjects in this study are summarized
in Table 1.

Table 1. Demographic and clinical characteristics of subjects
(N=203)

Characteristics FRgroup NFRgroup p-value
Subjects, N (%) 86 (424) 117 (57.6)

Male 25(29.1) 36(30.8) 0.794
Female 61 (70.9) 81(69.2) 0.794

Age, meantSD (years) 487+12.5 433%13.1  0.004

Education level, mean+SD 9.914.0 11.3+3.3 0.015
(years)

Illness duration, mean+SD 6.216.8 6.4 +5.4 0.849
(years)

MARDS score, mean+SD 6.0+4.1  20.749.2  <0.001

HDRS-24 score, meantSD 5.0+2.4 19.747.8  <0.001
KDRSS score, meantSD 17.8+13.1 44.4+152 <0.001

MARDS: Montgomery-Asberg Depression Rating Scale, HDRS-24:
Hamilton Depression Rating Scale-24, KDRSS: Korean Version of
Depression Residual Symptom Scale, SD: standard deviation
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Internal consistency reliability, concurrent validity,
and temporal stability

Cronbach’s alpha coeficient for KDRSS was calculated to
be 0.961. Correlation coefficients between each item and the
total score ranged from 0.272 to 0.776. Cronbach’s alpha for
all 25 items, if individual item was deleted, is summarized in
Table 2. Item 14 was the only item that increased Cronbach’s
alpha from 0.961 to 0.967 when it was deleted. It had the low-
est corrected item-total correlation. The internal consistency
in the FR group was 0.930. It was 0.931 in the NFR group. Cor-
rected item-total correlation of KDRSS ranged from 0.604 to
0.826 except for item 14 assessing emotionalism. It had a low
correlation of - 0.249. Items 13, 14, 15 had relatively low corre-
lations (below 0.5) in both FR and NER group. KDRSS showed
statistically significant and positive correlations with MARDS
(r=0.731, p<0.01). It was temporally stable in 4 weeks (r=0.726,
p<0.01).

Factorial validity

The Kaiser-Meyer-Olkin measure of sampling adequacy
was 0.955 and the p-value of Bartletts test of sphericity was be-
low 0.001, indicating that data were appropriate for factor anal-
ysis and the presence of common factor. In factor analysis for
25 items in KDRSS, three components accounted for 63.8%
of the total variation. Eigenvalues of the three factors were
13.77,1.13, and 1.06, respectively. Factor 1 consisted of a total
of 17 items accounting for 55.1% of the total variation. Factor
2 comprised of 7 items accounting for 4.5% of the total varia-
tion. Factor 3 composed of only one item (item 14). It was against
the guideline that at least three components were necessary
for a significant factor.”” Cronbach’s alpha coeflicient of factor
1 and factor 2 was 0.961 and 0.879, respectively, suggesting
that both factors were adequate. In addition, the ratio between
the eigenvalue of the factor 1 and that of factor 2 was 12.19, ex-
ceeding the critical value of 4 to be indicative of unidimension-
ality.* Therefore, KDRSS consisted of one-factor structure ac-
counting for 63.8% of the total variation.

Discriminative validity

To evaluate the discriminative validity of KDRSS, subjects
were divided into four severity groups according to MADRS
score: 0—6, minimal; 7-19, mild; 20-34, moderate; and >35, se-
vere severity.”® The KDRSS scores of the four groups from the
least to the most severe were 14.5+10.9, 33.3+16.0, 48.7+13.4,
and 54.9113.4, respectively. When differences in scores of
KDRSS were compared, all Turkey post-hoc comparisons showed
significant differences among groups [F(3, 199)=66.6, p<0.001].

Changes in score of KDRSS over 4 weeks
Repeated-measure ANOVA was used to explore changes in
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Table 2. Reliability with Cronbach’s Alpha if item is deleted in FR or NFR group at baseline

Items FR NFR Total

Subjective feelings of vulnerability

Item 1: I feel more vulnerable to stress than before 0.929 0.929 0.960

Item 4: I feel more vulnerable than before 0.925 0.928 0.958

Item 5: Something has broken inside me and is not repaired 0.926 0.927 0.958

Item 11: I adapt to changes less easily than before 0.924 0.926 0.958

Item 19: I am less confident than before 0.925 0.927 0.958
Psychomotor retardation

Item 2: I have more memory difficulties than before 0.928 0.930 0.959

Item 10: T have the feeling of acting and moving more slowly than before 0.926 0.927 0.958

Item 21: I have more difficulties to take decisions than before 0.925 0.926 0.958
Lack of energy

Item 3: To start something demands a greater effort than before 0.926 0.928 0.959

Item 6: I need to have a more regular life than before 0.929 0.929 0.959

Item 7: After an effort, I recover less easily than before 0.924 0.926 0.958

Item 13: In the morning, I get up with more difficulties than before 0.929 0.930 0.959
Anxiety

Item 8: I feel my muscles strained more often than before 0.925 0.929 0.958

Item 12: I feel anxious more easily than before 0.924 0.926 0.958
Loss of internal reference points

Item 9: I have a sensation of emptiness inside me more often than before 0.924 0.927 0.958

Item 15: When I feel sad, I wonder whether depression is starting again 0.933 0.931 0.961

Item 24: I feel my life as being less meaningful than before 0.926 0.927 0.958
Increased emotionalism

Item 14: I feel closer to my nearest than before 0.937 0.939 0.967

Item 16: I feel emotions more strongly than before 0.926 0.929 0.959

Item 23: I am more influenced by the weather than before 0.927 0.930 0.960
Sadness and anhedonia

Item 17: I am less attracted by novelty than before 0.927 0.927 0.959

Item 18: I feel joy less easily than before 0.925 0.927 0.958

Item 20: I want to see people less than before 0.927 0.927 0.958

Item 22: I feel sad more easily than before 0.926 0.927 0.958

Item 25: I see the society in a more negative way than before 0.927 0.926 0.959

FR: full remission, NFR: non-full remission

score of KDRSS over time and compare differences between
FR (n=68) and NFR (n=96) groups. Figure 1 shows changes
in total score and the score of each subscale of KDRSS over 4
weeks between the two groups. Total KDRSS score showed
significant group differences (p<0.001) and group-by-time
interactions (p=0.006) by repeated-measure ANOVA. Post-
hoc tests showed that the mean total score of the KDRSS af-
ter 4 weeks was 17.0 in the FR group, which was not signifi-
cantly different from that (17.8) at baseline. The mean total
score of the KDRSS after 4 weeks in the NFR group was 36.4,
which was significantly (p<0.001) decreased compared to that
(44.4) at baseline. While group-by-time interaction was found
in subscale of lack of energy (p=0.028), anxiety (p<0.001), and
subjective feelings of vulnerability (p=0.023), all subscales
showed significant (p<0.001) group differences over 4 weeks.

Post-hoc analyses with Bonferroni correction revealed that
the FR group did not show any significant change in the mean
score of each subscale over 4 weeks. However, the NFR group
showed significant changes in the mean score of each subscale
except ‘increased emotionalism’ over 4 weeks.

Characteristics of residual symptoms in patients
with full-remission

To evaluate whether KDRSS could explain residual symp-
toms in patients with depression and find which symptoms
were more frequent, the number of full remitters with mild-
to-severe symptoms in each subscale and the number of
them with multiple residual symptoms were explored. Resid-
ual symptom was defined if the mean score of each of 7 sub-
scales was 1 or above (mild-to-severe), meaning that patients
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had several similar symptoms in a subscale. The most com-
mon residual symptom was lack of energy (n=39, 45.4%),
followed by increased emotionalism (n=35, 40.7%) and sub-
jective feelings of vulnerability (n=34, 39.5%) (Figure 2). Sixty-
two subjects (72.1%) in the FR group had at least one residual
symptom. The mean number of residual symptoms was 2.55%
2.38 in each subject in the FR group (Figure 3).

DISCUSSION

The KDRSS showed good internal consistency, concurrent
validity, and temporal stability. In addition, it was found to be
a sensitive self-report scale to evaluate psychological residual
symptoms of depression which could be easily missed in clin-
ical practice.

Items of KDRSS indicate psychological impact of depres-
sion. These items might reflect personality traits of the subject.
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Figure 2. Number of patients with mild-to-severe symptoms of
each subscale in the full remission group (N=86).
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Figure 3. Number of patients with multiple symptoms in the full re-
mission group (N=86).

To understand whether KDRSS could evaluate the state and
severity of depression, patients with NFR were recruited, in
addition to those with FR. Repeated-measure ANOVA showed
significant group differences and group-by-time interactions
of mean total score between NFR and FR patients. Moreover,
post-hoc tests revealed that mean total score of KDRSS in the
FR group was not significantly changed from baseline to 4
weeks, whereas that in the NFR group was significantly de-
creased from baseline to 4 weeks. These results indicate that
the NFR group with higher KDRSS scores might be more like-
ly to benefit from treatment. Moreover, these results suggest
that KDRSS is good for evaluating symptoms of depression,
especially residual symptoms in the FR group. These results
were also supported by additional analyses using repeated-
measure ANOVA for subscales of KDRSS.

The subscales of KDRSS showed significant group differenc-
es or group-by-time interactions over 4 weeks between FR and
NER groups. FR group had no significant change in scores of
each subscale, meaning that residual symptoms were not changed
much in the FR group over 4 weeks. Therefore, residual symp-
toms of depression should be targeted and closely monitored
during treatment in full remitters. On the other hand, the NFR
group showed significant changes in scores of each subscale
except the subscale of increased emotionalism. Therefore, NFR
patients with higher scores of KDRSS subscales are more likely
to obtain greater benefit from 4 weeks of treatment as men-
tioned above.

However, these results might be due to confounding effect
of ‘increased emotionalism’ subscale including item 14. The
item 14 showed a negative corrected item-total correlation.
The Cronbach’s alpha increased the most after it was deleted.
Factor analysis showed that item 14 was an isolated factor. In
a previous research, although item 14 was found to be one of
three items with the lowest corrected item-total correlation
coefficients, Bertschy et al."* kept all items in DRSS because
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Cronbach’s alpha did not change significantly after excluding
item 14. While item 14 could evaluate emotionalism of pa-
tients with depression, the meaning of item 14 might be in-
terpreted in a positive way to some subjects in terms of famil-
iar feeling or bond to others. This might have a confounding
effect on validation for KDRSS, especially in oriental culture
including Korea where closeness in a relationship with family
or other people is regarded positively as a socially desirable
value.”?® Therefore, item 14 should be reconsidered as an
item when evaluating emotionalism related to depression.

In addition, there is a possibility that this subscale reflects
personality trait of neuroticism rather than the state of depres-
sion because items 14, 16 and 23 could indicate that individ-
uals are emotionally reactive and more vulnerable to environ-
mental change regardless of depression. Neurotic personality
trait has been reported to be associated with depressive symp-
toms as a risk factor for developing depression.”*

A considerable number of FR patients (72.1%) had at least
one mild-to-severe residual subscale symptom and 9.3% of
FR patients reported all 7 residual subscale symptoms. ‘Lack
of energy, ‘increased emotionalism, and ‘subjective feelings
of vulnerability’ subscale accounted for 45.4, 40.7, and 39.5%,
respectively. In consistent with our results, several studies have
shown that anergia or fatigue is one of the most common re-
sidual symptoms of depression.””! Subjective feelings of vul-
nerability is a contrary concept of resilience defined as an in-
dividual’s capacity to successfully overcome challenges and
adversity in life and recover to pre-stress level of adaptation.”**
Resilience is influenced by external environmental factors and
conditions along with individual’s inherent factors and traits.™
Consequently, this subscale symptom would be difficult to
improve in the short term. It is likely to remain as a persistent
residual symptom. The ‘increased emotionalism’ subscale re-
flects emotional expression of depression. Previous studies have
suggested that post-traumatic embitterment disorder (PTED),
a reactive disorder, is caused by negative life event.* There-
fore, the distinction between depression and PTED may lead
to emotional upset and negative emotions remaining even af-
ter recovery from depression such as a post-traumatic stress
state. These findings suggest that intense emotion may also
show slow response to treatment or do not change easily, result-
ing in persistent residual symptoms.

The fact that patients in full remission still have various re-
sidual symptoms with high frequencies indicates that moni-
toring and follow-up measurement of residual symptoms is
very important because these symptoms can increase the risk
of relapse and affect the course of depression. In current
clinical setting with limited time and resources, it is difficult
to closely measure residual symptoms, suggesting that a spe-
cialized scale measuring residual symptoms such as DRSS is
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needed.

Our study had several limitations. First, considering results
regarding internal consistency and factor analysis of the scale,
it would be better to delete item 14 from KDRSS. Such modi-
fied KDRSS without item 14 needs to be reexamined in fu-
ture studies. In addition, further studies are needed to explore
the predictive value of KDRSS about recurrence of depres-
sion and its usefulness by applying this scale to various follow-
up periods in clinical settings. Second, there are some contro-
versies about the criteria of full remission, although the
definition of remission with a HDRS-24 score of less than 10
is widely accepted. Finally, we regarded a mean KDRSS score
of 1 or above on each subscale as having a residual symptom
because there were no established criteria for KDRSS. If the
subject had all symptoms within a subscale, it would be more
obvious that they had subscale residual symptom so that we
could minimize the effect of personality on items of the KDRSS.

In conclusion, this study showed excellent validity and re-
liability when DRSS was applied to psychiatric outpatients in
Korea. Residual symptoms can be difficult to detect by exam-
iner. They are likely to be missed without spontaneous report-
ing by a patient. Since the KDRSS reflects a subject’s self-per-
ception and feelings and consists of items to assess various
psychological symptoms of depression, residual symptoms
could be sensitively measured for patients with depression, in-
cluding FR group. KDRSS is expected to contribute to identi-
fication of depressed patients with a high likelihood of recur-
rence. It will help establish treatment plan by sensitively
detecting residual symptoms.
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