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Introduction
Patients with chronic disease frequently have comorbid psychiatric disease or psychological distress. Many studies have investigated the association between patients with endstage renal disease (ESRD) or those on hemodialysis (HD) and depression.1–7 A review
of the literature shows that 25%–50% of HD patients exhibit depressive symptoms.1,2,8
Although some single-center studies reported that rates of HD patients with depression
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Background: We investigated the prevalence of depression in hemodialysis (HD) patients using
the Center for Epidemiologic Studies for Depression (CES-D) scale and the Structured Clinical
Interview for the Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition (SCID)
and compared the rates with those of community dwelling people in Japan.
Patients and methods: A total of 99 patients undergoing HD were recruited. Blood sampling
was performed no later than 2 weeks prior to assessment. As a reference group for SCID and
CES-D evaluation, 404 age- and sex-matched healthy controls who had participated in the Iwaki
Health Promotion Project were included in this study. The SCID and the CES-D scale were
administered to all participants to diagnose their depression. Participants who met the criteria
of a major depressive episode according to the SCID were classified as SCID depression and
the participants whose CES-D score was 16 or higher were classified as CES-D depression.
Results: Ninety-nine HD patients completed the evaluation and data collection. There were
no significant differences in age, sex, or CES-D scores between HD patients and controls.
There were 12 cases of SCID depression in HD patients and four cases in controls. There was
a significant difference between HD patients and controls in the prevalence of SCID depression.
There were no significant differences between the two groups with regard to demographic or
clinical data. There were 19 HD patients and 24 controls who showed CES-D depression. There
was no significant difference between HD patients and controls in the prevalence of CES-D
depression. There was a significant difference in potassium level between the two groups, but
there were no significant differences in any of the other items.
Conclusion: There were significantly more HD patients showing SCID depression than controls in the present study. In clinical settings, the SCID might be useful in surveying cases of
depression detected by screening tools among HD patients.
Keywords: depression, Center for Epidemiologic Studies for Depression, Structured Clinical Interview for the Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition,
diagnosis
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or major depressive disorder (MDD) were 25%–30%,9–11 a
multicenter international study showed large differences in
rates between the countries where the investigations were conducted; the rate was 2% in Japan and 21.7% in the USA.12
The Center for Epidemiologic Studies for Depression
(CES-D) is frequently used to evaluate depressive symptoms in clinical settings or psychiatric research and was
used in previous studies investigating depression in HD
patients.12–14 Kim et al13 reported that the rate of depression in Korean HD patients was 75% in their study using
CES-D with a cutoff of $16. Using the short version of the
CES-D and a cutoff of $10, Lopes et al12 reported that the
rate of depression was 43% in a multicenter international
study investigating 9,382 patients.12 In a recent study, Fan
et al14 reported that the rate of depression was 26% in HD
patients in the USA. Thus, CES-D was used in previous
studies with varied results.
In some previous studies, the Structured Clinical Interview for the Diagnostic and Statistical Manual of Mental
Disorders, Fourth Edition (DSM-IV) (SCID) was used to
diagnose depression and MDD. The SCID is based on the
DSM-IV and is used to diagnose MDD and other psychiatric
disorders. In general, the CES-D is used as a screening tool
for depression, and the SCID is considered the gold standard
for the clinical diagnosis of depression. Hedayati et al10
investigated depression in HD patients using the CES-D
scale and the SCID.10 They reported that the prevalence of
depression defined by the SCID was 26.5%. A receiveroperating characteristic curve analysis of SCID data in HD
patients demonstrated that a cutoff value of 18 for the CES-D
score defined depression in these patients. Arapaslan et al15
investigated the diagnosis of MDD according to the SCID
in patients having had successful renal transplantation and
reported that the MDD rate was 25%. Kalender et al16 also
used the SCID to evaluate depression and reported that the
MDD rate in HD patients was 33.8% and that the rate in
ESRD patients was 24.1%.
Thus, previous studies have investigated depression in
HD and ESRD patients using the CES-D scale and the SCID,
but such a study has not been conducted in Japan for Japanese
HD patients. The correlation between rates of depression of
HD patients and healthy subjects has not been investigated
well in previous studies. In the present study, we investigated
rates of depression in HD patients using the CES-D scale
and the SCID and compared these to rates of depression in
healthy controls in Japan; in addition, we aimed to show the
utility and reliability of the SCID in evaluating depression
among HD patients.
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Material and methods
Participants
This study was conducted between June 2014 and April 2014.
A total of 99 patients (58 males and 41 females) undergoing
HD were recruited from Oyokyo Kidney Research Institute
in Japan. This institute is a private center that is located in
a rural area of Hirosaki city. The institute has 151 HD stations, and the distribution of the patients is representative of
Japanese patients on HD. Clinical information was obtained
from medical records. We collected the results of blood
examinations to consider whether somatic conditions or HD
efficacy might have influenced the psychiatric condition of
the patients. Blood sampling was performed no later than
2 weeks prior to assessment. Albumin, total protein, sodium,
potassium, uric acid, creatinine, blood urea nitrogen, and
the amount of HD were measured by standard analytical
techniques.
As a reference group for SCID evaluation, 201 ageand sex-matched healthy volunteers (126 males and 75
females, aged 40 years and above) who participated in the
Iwaki Health Promotion Project of 2010 were included.
As a reference group for the CES-D scale evaluation, 203
age- and sex-matched healthy volunteers (121 males and
82 females, aged 35 years and above) who participated
in the Iwaki Health Promotion Project of 2011 were
included.
Two well-trained researchers administered the questionnaires and evaluated patients for depression using the SCID
in a multipatient ward as the patients were undergoing HD,
while considering patient’s privacy, in Oyokyo Kidney
Research Institute. The care providers of the HD patients
did not participate as researchers. In total, ten well-trained
researchers evaluated subjects in the Iwaki Health Promotion
Project. The researchers in the present study were trained by
senior psychiatrists using Japanese manuals.
The total study population was 113 patients, and the
sample size was determined using the G-power program with
an effect size w of 0.34, an α =0.05, and a power (1–β) =0.95
for chi-square (χ2) tests to compare the rate of depression
between HD patients and controls. The effect size w was
calculated as a result, and we estimated that the prevalence
rate of depression in HD patients would be at least twice as
high as that of controls.
The study protocols were approved by the Ethics
Committee of the Hirosaki University School of Medicine,
and all subjects provided written informed consent before
participating in this study.
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Assessment of depression
The Japanese version of the SCID was administered to all
participants to diagnose their depression.17 The interview
was conducted by well-trained researchers and psychiatrists.
Participants meeting the criteria of a major depressive episode according to the SCID were defined as having SCID
depression.
The Japanese version of the CES-D scale was also
administered to all participants to measure their depressive
status.18 The questionnaire has been widely used to measure
depressive symptoms in community populations, and it is
also used as a screening tool for depression.19 The CES-D
scale is a 20-item, self-report scale that focuses on depressive symptoms within the week prior to administration of the
questionnaire. The maximum score is set at 60, and higher
scores are associated with depression. CES-D scores of 16
or higher have generally been thought to indicate clinically
relevant depressive symptoms, including both minor or
subthreshold depression and MDD.20,21 Participants whose
CES-D score was 16 or higher were defined as having
CES-D depression. In all subjects, Cronbach’s α was 0.802.
The Japanese versions of the SCID and CES-D have been
used in many previous studies and have been previously
validated.22–27

Statistical analysis

We used Student’s t-tests and χ2 tests to compare HD patients
and controls with regard to demographic data and depression. We compared the demographic and clinical data of
HD patients with and without SCID or CES-D depression,
respectively. The data were analyzed using SPSS for Windows 21 (IBM Japan, Tokyo, Japan). A P-value #0.05 was
considered statistically significant.

Results
Ninety-nine HD patients completed the evaluation, and data
were collected from them. Table 1 shows the demographic
data and CES-D scores of HD patients and controls. There
were no significant differences in age, sex, or CES-D score
between HD patients and controls.
Table 1 Comparison between HD patients and control subjects
Variables

HD

Control

P-value

n (male:female)
Age (years)
CES-D score

99 (58:41)
65.6±12.7
10.3±9.9

203 (121:82)
64.4±11.7
10.2±5.7

0.866
0.410
0.866

Note: Data shown as mean ± standard deviation unless stated otherwise.
Abbreviations: HD, hemodialysis; CES-D, Center for Epidemiologic Studies for
Depression.

Neuropsychiatric Disease and Treatment 2016:12

Table 2 Comparison of SCID depression incidence between HD
patients and control subjects
Diagnosis

HD (n=99)

Control (n=201)

SCID depression (+)
SCID depression (-)

12 (12.1%)
87 (87.9%)

4 (2.0%)
197 (98%)

Note: χ2=13.484, P=0.000.
Abbreviations: SCID, Structured Clinical Interview for the Diagnostic and Statistical
Manual of Mental Disorders, Fourth Edition; HD, hemodialysis.

Table 2 shows the prevalence of SCID depression and
the results of the χ2 test. There were 12 HD patients and
four controls who showed SCID depression. There was a
significant difference between HD patients and controls in
the prevalence of SCID depression.
Table 3 shows the results of a t-test between HD patients
with and without SCID depression. There were no significant
differences in demographic or clinical data between the two
groups.
Table 4 shows the prevalence of CES-D depression and
the results of the χ2 test. There were 19 HD patients and
24 controls who showed CES-D depression. There was no
significant difference between HD patients and controls in
the prevalence of CES-D depression.
Table 5 shows the results of the t-test between HD patients
with and without CES-D depression. There was a significant
difference in potassium level between the two groups, but
there were no significant differences in any other items.

Discussion
In the present study, we investigated the prevalence of
depression among HD patients using the SCID and the
CES-D scale. The prevalence of depression in HD patients
was compared to controls. SCID depression was found in
Table 3 Comparison between HD patients with and without
SCID depression
Variables

SCID
depression (+)

SCID
depression (-)

P-value

n (male:female)
Age (years)
Duration of HD (years)
BUN (mg/dL)
Cre (mg/dL)
Na (mEq/L)
K (mEq/L)
TP (g/dL)
Alb (g/dL)

12 (5:7)
71.8±10.7
5.1±4.3
60.1±13.4
9.7±3.1
137.3±2.9
4.8±0.6
6.9±0.4
3.5±0.2

87 (53:34)
64.8±12.7
6.3±6.0
61.1±14.6
10.4±3.0
137.6±11.9
4.5±0.7
6.8±0.5
3.5±0.4

0.204
0.055
0.394
0.813
0.490
0.383
0.187
0.509
0.607

Note: Data shown as mean ± standard deviation unless stated otherwise.
Abbreviations: HD, hemodialysis; SCID, Structured Clinical Interview for the
Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition; BUN, blood urea
nitrogen; Cre, creatinine; Na, sodium; K, potassium; TP, total protein; Alb, albumin.
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Table 4 Comparison of CES-D depression incidence between
HD patients and control subjects
Diagnosis

HD (n=99)

Control (n=203)

CES-D depression (+)
CES-D depression (-)

19 (19.2%)
80 (80.8%)

24 (11.8%)
179 (88.2%)

Note: χ2=2.959, P=0.085.
Abbreviations: CES-D, Center for Epidemiologic Studies for Depression; HD,
hemodialysis.

12.1% of HD patients. This rate was significantly higher
than that found in controls. There was no significant difference between HD patients and controls in the rate of CES-D
depression. This is the first study to compare depression rates
between healthy controls and HD patients and showed the
superiority of SCID in evaluating depression in HD patients.
In Japan, this is the first study to investigate the prevalence
of depression evaluated according to the SCID.
The present study found that the SCID is more useful for
screening depression in HD patients than the CES-D scale
cutoff. Some control subjects with high CES-D scores also
had SCID depression; therefore, stricter CES-D scale cutoff
values might be useful to reveal the difference between
depression rates of HD patients and controls. Hedayati et al10
argued that a CES-D cutoff value of $18 was the most accurate means of defining depression according to their study
investigating HD patients (Hedayati et al10). A CES-D cutoff
value other than $16 might be suitable to screen depression
among HD patients.
In the present study, the prevalence of SCID depression and CES-D depression among HD patients was lower
than the rate reported in previous studies.10,12–14 It is unknown
why there is such a difference of prevalence rates between
these studies and the present study. There was no significant
difference in the duration of HD between the patients with
Table 5 Comparison between HD patients with and without
CES-D depression
Variables

CES-D
depression (+)

CES-D
depression (-)

P-value

n (male:female)
Age (years)
Duration of HD (years)
BUN (mg/dL)
Cre (mg/dL)
Na (mEq/L)
K (mEq/L)
TP (g/dL)
Alb (g/dL)

19 (13:6)
66.4±11.5
6.6±7.5
61.5±11.1
10.7±3.2
138.7±2.8
4.8±0.5
6.9±0.4
3.5±0.2

80 (45:35)
65.4±13.0
6.1±5.4
60.8±15.1
10.2±3.0
137.3±12.4
4.4±0.7
6.8±0.5
3.5±0.4

0.333
0.740
0.775
0.863
0.541
0.364
0.014*
0.509
0.698

Note: *P,0.05.
Abbreviations: HD, hemodialysis; CES-D, Center for Epidemiologic Studies for
Depression; BUN, blood urea nitrogen; Cre, creatinine; Na, sodium; K, potassium;
TP, total protein; Alb, albumin.
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and without depression in the present study. However, the
mean duration of HD of the patients included in the previous studies was shorter than that of the patients included in
the present study. Thus, the characteristics of the patients
included in each of the studies might account for the differences in prevalence rates of depression found in the studies.
The detailed investigation of the characteristics of the patients
and differences between studies, demographic and laboratory
data, personality traits, the cause of HD, quality of life, and
social function might make it possible to show a consistent
prevalence rate of depression among HD patients.
In total, three HD patients with SCID depression did not
have CES-D depression, and ten HD patients with CES-D
depression did not have SCID depression. The CES-D scores
of the ten patients might reflect a “depressive state” and not
depression, thus they might not indicate SCID depression.
On the other hand, the three patients who did not have CES-D
depression seemed to have depression based on their SCID
evaluation.
There was a significant difference in potassium level
between the HD patients with and without CES-D depression, but we were not able to clarify why there was such a
difference. A previous study reported that depressive state
correlates to dietary nonadherence of the HD patients.28 The
HD patients with CES-D depression in the present study
might show dietary nonadherence because of depressive
symptoms leading to greater potassium intake than the HD
patients without CES-D depression. However, there was no
significant difference in potassium levels between the HD
patients with and without SCID depression. Therefore, the
depressive state or depressive symptoms might not influence
the potassium levels or dietary nonadherence. Characteristics
of the HD patients with CES-D depression, other than the
depressive state or depressive symptoms, might be associated
with the significant difference in potassium levels between
the HD patients with and without CES-D depression.
The present study has some limitations. First, the HD
patients in the present study did not include all of the HD
patients in the hospital. We were not able to investigate the
characteristics of the patients hesitant to participate in the
study. They might hesitate to participate in the study because
of their depressive symptoms or because some of them might
have greater depressive symptoms than the patients who
participated in the study. Second, there were differences
between the date of the laboratory data collections and the
interview for evaluation of depression in some participants.
The accuracy of the laboratory data in the present study might
therefore be limited for these participants. Third, we could not
Neuropsychiatric Disease and Treatment 2016:12

Neuropsychiatric Disease and Treatment downloaded from https://www.dovepress.com/ by 3.235.66.217 on 30-Mar-2020
For personal use only.

Dovepress

collect information about some factors associated with HD
and depression: causes of HD, comorbidities, marital status,
and sociodemographic data. Many studies have reported an
association between diabetes mellitus and depression.29–31
The difference in utility of the SCID and CES-D might not
depend on HD status. An investigation regarding the cause
of HD and other factors related to HD and depression might
reveal more clinical suggestions than the present study.

Conclusion
In conclusion, we investigated the prevalence of depression
among HD patients using the SCID and the CES-D scale and
compared the prevalence of depression and the characteristics
of HD patients and controls. Significantly more HD patients
than controls showed SCID depression in the present study.
In the clinical settings, the SCID might be useful to survey
depression detected by screening tools among HD patients.
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