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Abstract

Emotional disturbance including depression is associated with increased mortality among dialysis
patients. The Self-Rating Depression Scale (SDS) is a simple tool for assessing emotional distur-
This study investigated the relationship between emotional conditions as assessed with the
At baseline, 183 (37.3%), 180 (36.7%),
108 (22.0%), and 20 (4.1%) were classified as normal, borderline depression, depression, and severe
During the two years of observation period, 57 of 491 (11.6%) died. The
SDS scores in the non-survivors were significantly higher than those in the survivors
(p<0.0001). Logistic analyses showed that the diagnoses made by the SDS test were associated
with significantly greater risks for all-cause mortality (99%CI : 1.905-3.698 for that without adjust-
ment, 1.999-4.382 for that with full adjustment). When the SDS score = 50 was selected as the cut
off value, the test screened two-year all cause death with sensitivity = 57.9% and the specificity =
78.1%.
by the SDS test, and high SDS score was significantly associated with all-cause mortality. These

bance.
SDS test and mortality among 491 hemodialysis patients.

depression, respectively.

In conclusion, hemodialysis patients had high prevalence of emotional disturbance assessed

findings underscore the importance of screening for emotional conditions using the SDS test among

hemodialysis patients.
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Introduction

Emotional disturbance is regarded as a risk fac-
tor for the development of cardiovascular dis-
ease'™®. Although its direct effect on mortality is
still in controversy”, it shows significant association
with unfavorable clinical outcomes in many disease
conditions®”. For instance, depression is associat-
ed with increased mortality®*'” and risk of hospital-
ization'” among patients with end-stage kidney dis-
ease. However, since it is difficult to assess a
patient’s emotional condition objectively, the impact

of emotional disturbance on dialysis medicine re-
mains unclear. In addition, Japanese dialysis pa-
tients had a considerably higher rate of suicide than
the general population with a standardized mortality
rate of 2.9 in 2009'”.  This rate is unacceptably high
given that the suicide rate in the Japanese general
population is the eighth highest in the world and the
highest among developed countries.

The Self-Rating Depression Scale (SDS) test™
is a tool for assessing emotional disturbance includ-
ing depression that was developed in 1955.
Since the SDS is a simple tool, which can be used for
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assessment in a variety of patients. It is now cov-
ered by Japanese medical insurance and therefore
has become the most commonly used tool to assess
emotional disturbance in daily clinical practice in this
country. Nevertheless, information is lacking about
prevalence of emotional disturbance assessed with
the SDS test among hemodialysis patients.

The aims of this study are to investigate the re-
lationship between the emotional condition assessed
by the SDS test and mortality among dialysis pa-
tients.

Patients and Methods

Emotional condition was assessed with the SDS
test among adult patients undergoing stable mainte-
nance hemodialysis therapy in Akebono Clinic, Ku-
mamoto, Santo Clinic, Niigata, Kido Hospital, Niiga-
ta, Takeda General Hospital, Aiduwakamatsu,
Niigata Rinko Hospital, Niigata, and Suibarago Hos-
pital, Agano, in order to screen depressive patients
as a part of routine clinical practice in 2007. The
test was performed before a regular hemodialysis
session. The standard Japanese version of the SDS
test (Chiba Test, Tokyo, Japan) was used. The par-
ticipants received brief instructions before the
test ; however, they answered the questions by
themselves without any assistance once the test
started. No particular time limit was set for the
test. Those who answered all of the SDS questions
underwent the evaluation, while those with incom-
plete answers were not. Patients with SDS scores
less than 40 were categorized as the normal group,
those with scores between 40 and 49 were consid-
ered as the border-line depressive group, those with
scores between 50 and 59 were considered as the
depressive group, and those with scores more than
59 fell into the severely depressive group.

The confirmation of the survival of those re-
ceived the SDS test in 2007 was made at 24 months
after the test. The SDS scores among two-year
survivor and non-survivor were compared with an
unpaired t-test. The association between diagnosis
made by the SDS scores and all-cause mortality was
evaluated using logistic regression models. Three
models were developed. The data were assessed
without any adjustment (Model 1), adjusted for age
and sex (Model 2), and finally adjusted for age, sex,
dialysis vintage and diabetes mellitus (Model 3).
For these analyses, age was categorized into 4
groups ; -54, 55-64, 65-74, 75- (yo) and dialysis
vintage was categorized into 5 groups ; 0, 1-2, 3-4,
5-9, 10- (y), respectively. A p value of less than

0.05 was considered significant, and all tests were
two-tailed.  The usefulness of the SDS test as a
screening tool for two-year survival was evaluated
by a receiver operated characteristic (ROC) analysis.

Patients with serious complications that could
affect two-year survival such as malignancy or car-
diovascular diseases were excluded from the analy-
ses. Before the data acquisition, the patients were
duly informed the study and written consents were
obtained. The study protocol was approved by each
hospital committee.

Results

Seven-hundred and fifteen patients underwent
the SDS test ; however, 209 of those 715 provided
incomplete answers to the questioners, and cancer
had been found at the time of the test in 15. Thus,
the remaining 491 were ultimately subjected to the
analyses (Figure 1). Table 1 shows the clinical fea-
tures of those 491 dialysis patients stratified by four
categories of the SDS score. There were no partic-
ular deviations in terms of age, gender, dialysis vin-
tage, and prevalence of diabetes mellitus in these
491 patients from general features among Japanese
dialysis patients.

The distribution of the SDS scores is shown in
the Fig. 2. Overall, the average (SD) score was
42.8(9.8). Of the 491, 20 (4.1%) were classified
with severe depression, 108 (22.0%) were with de-
pression, 180 (36.7%) were as having borderline de-
pression, and 183 (37.3%) were as normal, respec-
tively. No significant relationship was found
between the SDS score and age, vintage of dialysis
therapy, sex, or complication of diabetes mellitus.

Of the 491 patients, 57 (11.6%) died during the
two years of observation period due to cardiovascu-
lar disease, infection, cancer, in that order. No one

Adult dialysis patients with the SDS test
performed in 2007
n=715

Excluded:209 cases with incomplete answers
15 cases with cancer

patients subjected for the analyses
n=491

4

24 months follow up until the end of 2009

Fig. 1. Study protocol.
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Table 1. Patients groups stratified with the SDS scores at the study entry and their two-year survival rate.

Normal Borderline Depression Depression Severe Depression
N (%) 183 (37.3) 180 (36.7) 108 (22.0) 20 (4.1)
age (yo) 60.9+12.4 62.3+12.3 62.5+13.5 67.0+10.2
Sex M : F) 110:73 107:73 66 : 42 13:7
dialysis vintage (y) 4.8+5.3 4.5+4.6 4.8+5.7 52+6.3
diabetes mellitus (%) 23.5 22.2 24.1 30.0
SDS score 20-39 40-49 50-59 60-80
survived 171 168 88 7
dead 12 12 20 13
cardiovascular death 7 5 11 5
non-cardiovascular death 5 7 9 8
survival rate (%) 93.4 93.3 81.5* 35, (aabbbece

a; p<0.05 vs normal group, aaa ; »<0.001 vs normal group
b; $<0.05 vs borderline depression group, bbb ; #<0.001 vs borderline depression group

cce: p<0.001 vs depression group

cardiovascular death : death by congestive heart failure, stroke or heart attack
non-cardiovascular death : death by infectious diseases, cancer, cachexia or others but not suicide

80 o * — — - —
p<0.0001
: H Severe Depression
g k3
o 60 B ®
S
§ B Depression
‘8 50 ® "
Borderline Depression
“ a0 Q >
49.1(11.8)
42.0(9.2) v Normal
[_J
[ ]
20

survived

dead

Fig. 2. Comparison of the SDS scores between the two-year survivor and the non-survivor.

died due to suicide (Table 1, 2). The SDS scores in
the non-survivors were significantly higher than
those in the survivors (Fig. 2). The two-year mor-
tality in depression or severe depression groups was
significantly worse than that in normal or border-
line-depression groups (Table 1). However, no
particular increase was noted in the cause of death.

Table 3 demonstrates that the diagnosis of emo-
tional disturbance made by the SDS test was signifi-
cantly associated with two-year all cause death re-
gardless of any adjustment models.

Figure 3 shows a ROC curve when the SDS
score was applied as the screening tool for two-year
survival. The amount of area under curve was

0.691. The maximum Youden Index was indicated
when SDS score = 50 was selected as the cut off
value (arrow), where the sensitivity =57.9% and the
specificity = 78.1% were obtained, respectively.

Discussion

The SDS test is the most commonly used self-
assessing tool for emotional disturbance, today. It
is a convenient test while still preserving its objec-
tivity. Therefore, we could successfully obtain
complete responses from nearly 500 patients.
While many clinical studies have focused on the re-
lationship between emotional disturbance and mor-
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sensitivity

1.0

1-specificity

Fig. 3. The Receiver Operating Characteristic curve
for the evaluation of diagnosis made by the SDS
test as a screening tool for two-year survival
among dialysis patients.

Arrow : the maximum Youden Index point.

Table 2. Causes of death.

Congestive Heart Failure 12
Infections diseases 11
Cancer 11

Stroke 8

Heart Attack 8
Cachexia 4

Suicide 0

Others 4

tality among maintenance dialysis patients®***19,

the present study involved a relatively large number
of participants.

Although many clinicians have assumed that
the prevalence of emotional disturbance would be
high among hemodialysis patients'®, the precise
prevalence remains unknown'”. Previous studies
reported that the mean SDS score was between 36.8
and 38.7 among Japanese non-dialyzed general par-
ticipants including those with emotional distur-
bance'™?”. Majority of those participants showed
SDS score less than 40, and those with scores more
than 40 were concluded to have a need to receive
further emotional assessments. Compared to those
previous Japanese reports, the mean SDS score of
42.8 demonstrated by our dialysis patients seems
extremely high. Moreover, only 37.3% of our dialy-
sis patients displayed SDS scores less than 40, and
more than a quarter of them were suspected to be in
depressive or severely depressive state (Table 2).
Taken together, our data supported the conventional
assumption that many hemodialysis patients are un-

der emotional disturbance.

One remarkable finding in our data was no gen-
der difference in the SDS scores. Generally, wom-
en show a higher incidence of emotional disturbance
than men. Being under maintenance hemodialysis
therapy may be an overwhelming factor inducing
emotional disturbance that has masked the effect of
gender. The lostness of kidney function itself se-
verely damages emotional condition among dialysis
patients. Moreover, surviving under hemodialysis
therapy which restricts daily living becomes another
psychosomatic stress?”. Such environmental fac-
tors may even affect life prognosis. However, the
absence of an inter-gender difference might be spe-
cific to Japanese dialysis patients, because a previ-
ous paper reported that female dialysis patients
showed severer emotional disturbance than male di-
alysis patients®.

Our results demonstrated a significant associa-
tion between the severity of emotional disturbance
as assessed by the SDS score and mortality. In
particular, less than half of cases with severe depres-
sion, 7.e. with an SDS score no less than 60, survived
the 48-month of observation period, indicating that
severe depression was a critically strong prognosis-
predicting factor. The results appear to be in accor-
dance with previous reports®'**®  We do not
have clear explanation for this result, because no
particular cause of death was noted among the non-
survivors with high SDS scores. Emotional distur-
bance may not be the direct cause of death, but pos-
sibly harms through modifying other somatic
conditions such as blood pressure, appetite or so on.
Moreover, their emotional disturbance may not be a
causative factor of fatal disease, but possibly is a
consequence of occult disease. In this regard, ag-
gressive screening of occult disease among severely
depressed patients is one possible application to
make use of the SDS test among dialysis pa-
tients. However, the SDS test did not show enough
accuracy to screen mortality among dialysis patients
by itself (Fig. 3).

The present study has some limitations to be
noted. First, this is not a prospective clinical trial
but a mere retrospective observation study. There-
fore, the SDS test was performed only once and the
survival was confirmed 24 months later. Emotional
conditions might change or fluctuate during the 24
months, but such changes were not taken into con-
sideration in this study. We could not obtain full
clinical information including medication from the
patients, either. Since the SDS test was performed
for the purpose of screening depressive patients as a
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Table 3. Multivariate analysis of the relation between the diagnosis made by

the SDS test and mortality risk.

Model 1 b OR (95%CI)
SDS diagnosis <0.001 2.654 (1.905-3.698)
Model 2 P OR (95%CI)
SDS diagnosis <0.001 2.623 (1.840-3.740)
age <0.001 2.904 (2.042-4.130)
sex 0.127 1.663 (0.866-3.193)
Model 3 b OR (95%CI)
SDS diagnosis <0.001 2.959 (1.999-4.382)
age <0.001 3.331 (2.249-4.935)
sex 0.057 2.013 (.981-4.130)
diabetes mellitus <0.001 9.503 (4.262-21.191)
dialysis vintage 0.001 1.692 (1.277-2.243)

Model 1: no adjustment
Model 2 : adjusted by age and sex

Model 3 : adjusted by age, sex, dialysis vintage and diabetes mellitus
age : categorized into -54, 55-64, 65-74, 75- (yo)
dialysis vintage : categorized into 0, 1-2, 3-4, 5-9, 10- (y)

part of routine clinical practice, those with higher
SDS scores had more chance of anti-depressants
prescription after the test, which has potentially af-
fected their study result. However, we should note
that very few hemodialysis patients were given anti-
depressants in Japan, and the present study period
was soon after the publication of the paper®.

Finally, we applied the SDS test to assess each
patient’s emotional condition. The gold standard
for a diagnosis of depression is a clinical interview
that based on the Diagnostic and Statistical Manual
of Mental Disorders 5th edition (DSM-5). Howe-
ver, because of the time and expense required to ad-
minister a clinical interview, epidemiologic type
studies often use self-report questionnaires.
Among many self-assessment systems for deter-
mining emotional conditions, the SDS test tends to
judge the patient’s emotional condition to be severer
in those with somatic complications, because there
are many questions about physical activity such as
sexual activity. Therefore, other methods have
been preferred to be applied for emotional assess-
ment among dialysis patients®”. However, all dialy-
sis patients are associated with obvious severe so-
matic complications. If such conditions including
sexual dysfunction®?® affect emotional disturbance,
the SDS score may rather reflect the patient’s true
emotional condition. Note that the association be-

tween emotional disturbance assessed by the SDS
test and mortality was extremely strong. The rea-
son might be that the scores not only reflected the
emotional conditions but were also affected by so-
matic conditions. However, we have to admit that
the SDS test looks inferior in terms of objectivity
when compared with modern comprehensive evalu-
ating procedures such as Montgomery- Asberg De-
pression Rating Scale or Hamilton Rating Scale for
Depression.

Despite these limitations, this study also has
several strengths. First, the present study in-
volved a large number of participants. Many previ-
ous studies have focused on the relationship be-
tween emotional disturbance and mortality among
maintenance dialysis patients®'*'*!® however, these
studies included small sample. Second, similar tri-
als could be performed in any Japanese dialysis unit
because the assessment of emotional condition with
the SDS test is covered by medical insurance.

In conclusion, Japanese hemodialysis patients
had a high prevalence of emotional disturbance and
severely disturbed emotional condition was associ-
ated with poor two-year life prognosis. The SDS
test 1s a practical and useful tool for a screening of
emotional conditions among hemodialysis patients.
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