Original Article ) KIDNEY RESEARCH
i i . . _ Checakmfgr
Cho ey e | wo CLINICAL PRACTICE

https://doi.org/10.23876/j.krcp.21.047

Mental iliness in patients with end-stage kidney
disease in South Korea: a nationwide cohort study

2,3,4

Min-Jeong Lee", Eunyoung Lee***, Bumhee Park®®, Inwhee Park®

Department of Nephrology, Ajou University School of Medicine, Suwon, Republic of Korea

*Department of Biomedical Informatics, Ajou University School of Medicine, Suwon, Republic of Korea

*Office of Biostatistics, Medical Research Collaborating Center, Ajou Research Institute for Innovative Medicine, Ajou University Medical Center,
Republic of Korea

*Department of Medical Sciences, Biomedical Informatics, Graduate School of Ajou University, Suwon, Republic of Korea

Background: The limited literature on mental iliness in end-stage kidney disease (ESKD) patients suggests that this disease is com-
mon and burdensome but underrecognized in clinical practice. This study aimed to analyze the prevalence of mental iliness in ESKD
patients.

Methods: We assessed the prevalence and patterns of mental illnesses in a nationwide cohort of patients diagnosed with ESKD be-
tween January 1, 2008, and December 31, 2017. The risk of mental illness was evaluated using a multivariable Cox proportional haz-
ards model.

Results: A total of 70,079 patients met all study inclusion criteria. A total of 28.3% of patients had mental illness, and the specific
distribution was as follows: depression, 16.8%; anxiety, 20.0%; somatoform/conversion disorder, 0.9%; stress reaction/adjustment
disorder, 2.5%; and substance abuse disorder, 0.6%. The frequency of mental illness was highest in patients on hemodialysis (HD),
followed by patients on peritoneal dialysis (PD) and kidney transplant (KT) patients. The peak rate of mental iliness in HD and PD pa-
tients was reached 1 to 2 years after renal replacement therapy initiation, but the peak rate of most mental illnesses in KT patients
occurred before surgery. The prevalence of depression was 2.19 times higher in HD patients and 1.97 times higher in PD patients
than in KT patients.

Conclusion: ESKD patients are at high risk of mental illness, and the prevalence of mental iliness is highest in HD patients. Since the
onset of mental illness occurs around the initiation of renal replacement therapy, clinicians need to pay attention to mental illness
when treating ESKD patients.
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Introduction

Patients with end-stage kidney disease (ESKD) experience
a higher rate of mental illness than the general adult popu-
lation [1,2]. Beyond depression, patients might experience
a myriad of psychological distress symptoms including
anxiety and fear of chronic kidney disease (CKD) progres-
sion (concerns about hopelessness, death, and dying).
They also might experience recurrent psychological and
physical trauma during the CKD course [3].

Previous large-scale studies have investigated the in-
cidence and severity of psychiatric symptoms in ESKD
patients [4,5]. A comprehensive analysis of psychiatric
illnesses in a large, adult ESKD population found that 8.9%
of patients on dialysis were hospitalized with a primary or
secondary psychiatric diagnosis [4]. A systematic review
and meta-analysis found a 1.4%-94.9% prevalence of de-
pression in patients on dialysis, with a summary preva-
lence estimate of 39.3% when depression was assessed by
questionnaire and 22.8% when assessed by interview [5].
Moreover, psychiatric information on ESKD patients re-
mains underrecognized in clinical practice [6-8].

There are few studies on the prevalence of mental illness
related to ESKD in Koreans. Since research on the rela-
tionship between ESKD and mental illness remains insuf-
ficient, we aimed to analyze the characteristics and preva-
lence of mental illness and psychiatric disorders in ESKD
patients using data from the Health Insurance Review and
Assessment (HIRA) service, a national registry including all
patients in Korea.

Methods

The Republic of Korea public medical insurance system,
the National Health Insurance Services (NHIS), includes
the HIRA database of all health care claims for outpatient
or inpatient visits to medical institutions and includes
patient demographics, diagnoses, procedures, and pre-
scriptions [9]. We retrospectively analyzed a nationwide
cohort of patients diagnosed with ESKD between January
1, 2007, and December 31, 2017, from the HIRA database.
This study was performed in accordance with the Declara-
tion of Helsinki and the Institutional Review Board of Ajou
University Hospital approved this study (No. AJIRB-MED-
EXP-18-499), and the requirement for informed consent
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was waived as the NHIS database is anonymized according
to strict confidentiality guidelines. Moreover, the attending
government organization approved access to the HIRA da-
tabase (HIRA No. M20181212478).

Assessment of end-stage kidney disease population

We collected the data of patients with at least one diagnosis
code of CKD (International Classification of Diseases, 10th
Revision [ICD-10], N18.0-18.6, 18.9) from 2007 to 2017, in
Korea. We then selected ESKD patients who were newly
diagnosed since 2008, so that we could observe them for
at least 1 year before initiation of dialysis or transplant.
The date of initial dialysis or transplant was defined as the
index date. We hypothesized that anticipation regarding
kidney replacement therapy (KRT) could affect the mental
states of patients even before they actually started treat-
ment. In addition, we wanted to observe changes in patient
mental health when facing KRT initiation rather than the
prevalence of newly developed mental illness after KRT
initiation. Therefore, the observation period was defined
as 1 year before the index date up to December 31, 2017.
ESKD patients were confirmed by special exemption codes
(V001: hemodialysis, HD; V003: peritoneal dialysis, PD;
and V005: kidney transplant, KT) provided by the Korean
government. Based on the special exemption codes and
procedure codes (HD: 07020, 07021, 09991; PD: O707;
and KT: R3280) on health claims, we classified patients
into three KRT modality groups; HD, PD, and KT. Patients
with less than 3 months of dialysis history and those who
changed dialysis modality were excluded. For KT patients,
preemptive KT cases were included in the KT group.
Changes included: 1) change from PD to HD; 2) change to
PD after being on HD for more than 3 months; 3) change
from KT to HD or PD due to graft failure; or 4) transplanta-
tion surgery 1 year after the first dialysis initiation (for KT
patients). Patients with no procedure codes related to KRT
modalities or those younger than 18 years at the index date
were excluded [10].

Baseline comorbidities, defined using ICD-10 codes,
were observed in the year prior to the index date. The di-
agnostic codes of comorbidities were as follows: diabetes
mellitus, E10-E14; hypertension, 110-115; cardiovascular
disease, I120-125; cerebrovascular disease, 160-169; chron-
ic lung disease, J40-J47; and chronic liver disease, K70.3,
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K70.4, K72.1, K73, and K74.
Assessment of mental illnesses

We assessed five mental illnesses separately: i) depression,
ii) anxiety, iii) somatoform/conversion disorder, iv) stress
reaction/adjustment disorder, and v) substance abuse dis-
order. Each mental illness was identified by ICD-10 codes:
F32 and F33 for depression, F40 and F41 for anxiety, F44
and F45 for somatoform/conversion disorder, F43 for stress
reaction/ adjustment, and F10-F19 for substance abuse
disorder [11-13]. Some patients experience co-occurring
mental illnesses, so we created independent subcohorts
for each mental illness to include all cases in the analysis.
We examined all visits with a diagnosis code during the
observation period and analyzed trends of mental illness
prevalence over time.

Statistical analysis

We performed the analysis of variance for continuous vari-
ables and the chi-square test of homogeneity for categor-
ical variables to compare baseline characteristics and the
overall prevalence of mental illness between groups. For
each KRT modality, the prevalence of each mental illness
was presented as a percentage. We conducted McNemar
test to examine any psychiatric prevalence changes before
and after the index date by KRT modality. Density plots
were used to observe the distribution of psychiatric vis-
its over time, and the peaks indicated the highest patient
prevalence. We assessed the risk of each mental illness us-
ing the Cox proportional hazards model with adjustments
for age group and sex. Hazard ratios (HRs) and 95% confi-
dence intervals (CIs) were estimated for each covariate. All
statistical analyses were two-sided and performed using
SAS version 9.4 (SAS Institute, Cary, NC, USA). A p-value of
<0.05 was considered statistically significant.

Results
Baseline characteristics of ESKD cohort
The study flowchart is presented in Fig. 1. The data of

813,907 patients with a diagnosis code of ESKD were ex-
tracted from the HIRA database. Of those, 108,264 ESKD

patients registered between 2008 and 2017, were selected.
After excluding 38,185 patients based on the exclusion cri-
teria, the final ESKD cohort comprised 70,079 patients, in-
cluding 61,497 (87.8%) in the HD group, 3,901 (5.6%) in the
KT group, and 4,681 (6.7%) in the PD group. Fig. 1 shows
the mental illness distribution according to KRT modality.
The baseline characteristics of the study population are
described in Table 1. Patients were followed for 4.3 + 2.4
years. Overall, the mean age at the index date was 60.6 +
14.2 years. The HD group was the oldest (mean age, 62.1 +
13.7 years), and most KT and PD patients were aged 40 to
59 years. ESKD was more prevalent in males (59.6%) than
in females. During the year before the index date, anxiety
was the most prevalent disorder, with the KT group show-
ing the highest prevalence. Comorbidities observed in the
year before the index date were common, especially in the
HD group, and the most prevalent comorbidities were hy-
pertension (94.7%) and diabetes mellitus (74.4%).

Mental illness by kidney replacement therapy modality

Among all ESKD patients, 19,823 (28.3%) had at least one
psychiatric diagnosis code during the observation peri-
od. The most frequent mental illness was anxiety (14,033,
20.0%), followed by depression (11,797, 16.8%), stress reac-
tion/ adjustment disorder (1,776, 2.5%), somatoform/con-
version disorder (626, 0.9%), and substance abuse disorder
(399, 0.6%). This order of frequency remained the same for
all KRT modalities. Anxiety was still the most prevalent men-
tal illness (HD, 12,721 [20.7%); KT, 524 [13.4%]; and PD, 788
[16.8%]), followed by depression (HD, 10,721 [17.4%]; KT,
312 [8.0%]; and PD, 764 [16.3%)). The frequencies of all men-
tal illnesses, except for somatoform/conversion disorder,
were highest in the HD group, followed by the PD and KT
groups. The prevalence of somatoform/conversion disorder
was higher in the KT group than in other groups (Fig. 2).

Changes in mental illness before and after end-stage kid-
ney disease diagnosis

We assessed whether a significant change in the prevalence
of mental illness had occurred before and after the index
date (Supplementary Table 1, available online). Overall,
ESKD patients had more mental illnesses after the index
date than before, with 4.9 times more depression, 4.0 times

www.krcp-ksn.org

233


https://www.krcp-ksn.org/upload/media/j-krcp-21-047suppl1.pdf

Kidney Res Clin Pract 2022;41(2):231-241

ESKD patients between 2008-2017
(n = 684,703)

A4

With treatment codes
(V001, V003, V005)
(n=108,264)

Excluded if
i) Total dialysis duration less than 3 mo (n = 16,554)
ii) Modality change
-PD — HD (n =1,815)
- HD (more than 3 mo) — PD (n =1, 133)
- KT — HD or PD (n = 59)
- HD or PD (more than 1 yr) — KT (n = 2,428)
iii) No treatment codes of modality (n = 15,943)
iv) Age< 18 yr (n = 253)

A

A

A4

Total study population
(n=70,079)

Outcome 1: Depression (F32, F33)
(n=11,797)

HD KT PD
(n = 61,497) (n =3,901) (n=4,681)
n=10,721 n =312 n =764

Outcome 2: Anxiety (F40, F41)
(n =14,033)

.| Outcome 3: Somatoform/conversion disorder (F44, F45)
g (n =626)

.| Outcome 4: Stress reaction/adjustment disorder (F43)
g (n=1,776)

Outcome 5: Substance abuse disorder (F10-F19)
(n=2399)

Figure 1. Flowchart of the study cohort.

n=12,721 n =524 n=788
| ! v '
n =553 n =43 n=30
| | | |
n=1,631 n =66 n=79
| ' ' '
n =365 n=11 n=23

ESKD, end-stage kidney disease; HD, hemodialysis; KT, kidney transplant; PD, peritoneal dialysis.

more anxiety, 3.5 times more somatoform/conversion dis-
order, 2.9 times more stress reaction/adjustment disorder,
and 2.0 times more substance abuse disorder (all p < 0.001).
However, the prevalence of somatoform/conversion disor-
ders in the KT group and substance abuse disorders in the
KT and PD groups did not show significant change after
the index date. The KT group showed the smallest change
after the index date, while the HD group showed the largest
change; 3% of the patients in the HD group had depression
before the index date, but 16.0% had depression after the
index date (p < 0.001).
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Frequency density of mental illnesses

The frequency density plot of mental illness among ESKD
patients is shown in Fig. 3. The overall frequency of men-
tal illness started to increase 1 year before the index date.
There was a distinct difference in the distribution of mental
illnesses (Fig. 3). The KT group, except for substance abuse
disorder patients, had the highest number of psychiatric
visits prior to KT. In the HD group, substance abuse disor-
ders peaked around 5 months and other mental illnesses
around 2 years after dialysis initiation. In the PD group,
most of the peak times for mental illnesses, excluding stress
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Table 1. Baseline characteristics of the end-stage kidney disease cohort

Characteristic Overall (n=70,079) HD (n=61,497) KT (n = 3,901) PD (n=4,681) p-value®
Follow-up (yr) 43+24 42+24 44+23 45+23 <0.001
Age at index date (yr) 60.6 + 14.2 62.1+13.7 450+ 11.7 539+ 134 <0.001
18-39 5,840 (8.3) 3,876 (6.3) 1,288 (33.0) 676 (14.4) <0.001
40-59 25,729 (36.7) 21,115 (34.3) 2,229 (57.1) 2,385 (51.0)
260 38,510 (55.0) 36,506 (59.4) 384 (9.9) 1,620 (34.6)
Male sex 41,777 (59.6) 36,842 (59.9) 2,291 (58.7) 2,644 (56.5) <0.001
Comorbidity”
Diabetes 46,649 (66.6) 41,934 (68.2) 1,814 (46.5) 2,901 (62.0) <0.001
Hypertension 64,299 (91.8) 56,258 (91.5) 3,722 (95.4) 4,319 (92.3) <0.001
Cardiovascular 18,085 (25.8) 16,257 (26.4) 639 (16.4) 1,189 (25.4) <0.001
Cerebrovascular 11,671 (16.7) 10,961 (17.8) 220 (5.6) 490 (10.5) <0.001
Chronic lung disease 15,937 (22.7) 14,594 (23.7) 594 (15.2) 749 (16.0) <0.001
Chronic liver disease 3,219 (4.6) 2,956 (4.8) 81(2.1) 182 (3.9) <0.001
Psychiatric disorder”
Depression 2,181 (3.1) 1,860 (3.0) 151 (3.9) 170 (3.6) 0.001
Anxiety 3,064 (4.4) 2,584 (4.2) 258 (6.6) 222 (4.7) <0.001
Somatoform/conversion disorder 125 (0.2) 98 (0.2) 21 (0.5) 6 (0.1) <0.001
Stress reaction/adjustment disorder 477 (0.7) 424 (0.7) 24 (0.6) 29 (0.6) 0.75
Substance abuse disorder 133 (0.2) 119 (0.2) 6 (0.2) 8(0.2) 0.82

Data are expressed as mean + standard deviation or number (%).
HD, hemodialysis; KT, kidney transplant; PD, peritoneal dialysis.

?p-value was based on the analysis of variance test; otherwise, the chi-square test was used. "Comorbidities and psychiatric disorders observed during the
observation period, which was 1 year before initiation of renal replacement therapy to December 31, 2017.

365 (0.6)
1,631 (2.7)
553 (0.9)
12,721 (20.7)
10,721 (17.4)

11(0.3)
66 (1.7)

KT 43 (1.1)

KRT

M Depression

M Anxiety

B Somatoform/conversion disorder

M Stress reaction/adjustment disorder
[ Substance abuse disorder

524 (13.4)
312 (8.0)

23 (0.5)

79 (1.7)
30 (0.6)
788 (16.8)
764 (16.3)

0 5 10 15 20
Patient, n (%)

Figure 2. Mental ilinesses in end-stage kidney disease patients by kidney replacement therapy.
KRT, kidney replacement therapy; HD, hemodialysis; KT, kidney transplant; PD, peritoneal dialysis.
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reaction/adjustment disorder, were reached around 1 year
after KRT initiation.

Frequency density plots were constructed from the fre-
quency of the first onset of mental illnesses (Fig. 3B). The
most common time to receive the first treatment for most
mental illnesses was within 1 to 2 months before or after
initiation of KRT, the transitional period. A higher frequen-
cy of depression, anxiety, and stress reaction/adjustment
disorder around KRT initiation was noted. The computed
peak time of each density plot is provided in Supplementa-
ry Table 2 (available online).

Hazard ratio of mental illnesses

Hazard ratio of mental illnesses was shown in Table 2. The
age- and sex-adjusted risk of depression was higher in the
HD (adjusted HR [aHR], 2.19; 95% CI, 1.95-2.46; p < 0.001)
and PD (aHR, 1.97; 95% CI, 1.73-2.26; p < 0.001) groups
than in the KT group. With age, the risk of depression in-
creased significantly, and patients older than 60 years had
a 1.27-times higher risk than those younger than 40 years
(p < 0.001). Depression was significantly more common in
males than in females (aHR, 1.17; 95% CI, 1.128-1.216; p <
0.001). For anxiety, the HD (aHR, 1.64; 95% CI, 1.50-1.80;
p < 0.001) and PD (aHR, 1.22; 95% CI, 1.09-1.35; p < 0.001)
groups had a significantly higher risk than the KT group.
Patients aged 40 to 59 years had a 1.11-times higher risk
of anxiety than did younger patients (p = 0.002). Similar to
depression, males had a higher risk of anxiety than females
(aHR, 1.20; 95% CI, 1.16-1.24; p < 0.001). The HD group
was at the highest risk for stress reaction/ adjustment and
substance abuse disorders. The KT group was at the lowest
risk for most mental illnesses. However, the somatoform/
conversion disorder risk was exceptionally high in the KT
group, 1.7 times higher than that in the PD group (p = 0.04).

Discussion

In our study, the prevalence of mental illnesses was 28.3%
in ESKD patients, with anxiety (20.0%) and depression
(16.8%) being the most common. The prevalence of mental
illness was highest in HD patients, followed by PD and KT
patients. Since many ESKD patients seek mental illness-re-
lated treatment before and after initiation of KRT, it is nec-
essary to pay attention to mental illnesses at the initiation

of KRT. Diagnosis and treatment for ESKD can induce
emotional stress, which can affect the prognosis of the
disease [14,15]. Mental illness can be both a consequence
of life on dialysis and a root cause of CKD and ESKD. The
lack of self-care and energy that characterize depression
has detrimental effects on patients’ ability to cope with the
disease.

The prevalence of depression in a sampled population of
one million individuals in South Korea, was 5.3% in 2013
[16], and the prevalence of depression was 6.7% from the
2014 Korea National Health and Nutrition Examination
Survey [17]. However, previous studies of mental illness in
ESKD patients showed a higher prevalence of mental ill-
nesses. Chilcot et al. [18] reported that 20% to 30% of ESKD
patients have significant depressive symptoms, which is
higher than the lifetime prevalence of depression of ap-
proximately 6.9% observed in the general population and
the mean prevalence of approximately 17% seen in cancer
patients [19-21]. The prevalence of psychiatric morbidity
in our ESKD cohort was 28.3%. Many previous studies have
reported a higher prevalence of mental illness than ours.
One Brazilian study reported a psychiatric morbidity rate
of 46.4% in patients undergoing dialysis and demonstrated
that psychiatric disorders can negatively impact the quality
of life and treatment compliance [22]. Kim [23] reported in
2010, that the prevalence of depression, anxiety, and con-
comitant depression and anxiety was 58.5%, 27.9%, and
26.0%, respectively. In the HD group in our study, the anxi-
ety and depression rates were 20.7% and 17.4%, respective-
ly. In the previous studies [22,23], all patients underwent
the Mini International Neuropsychiatric Interview or Hos-
pital Anxiety and Depression Scale as a screening test at a
single HD center to directly evaluate mental illness. In our
study, we identified patients treated for mental illness us-
ing a claims database. Hence, mental illness is not difficult
to recognize, and it is possible that treatment might have
been insufficient compared to the actual prevalence.

The prevalence of mental illness differs according to KRT
modality, and the timing at which it occurs also differs, par-
ticularly in the case of HD patients where the change in men-
tal illness before and after dialysis was most obvious. Once
ESKD is diagnosed, patients are subject to many stressors.
They spend at least 3 days/week in a dialysis center or in a
hospital for about 4 hours each session, they undergo dietary
and lifestyle changes, and they need to manage their daily
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Table 2. Hazard ratios of mental ilinesses from the multivariable Cox proportional hazards model in the end-stage kidney disease co-

hort (n =70,079)

Psychiatric disorder Parameter HR (95% Cl) p-value
Depression KRT HD 2.19 (1.95-2.46) <0.001
PD 1.97 (1.73-2.26) <0.001
KT Ref
Age group (yr) 18-39 Ref
40-59 1.17 (1.09-1.26) <0.001
260 1.27 (1.18-1.36) <0.001
Male sex 1.17 (1.13-1.22) <0.001
Anxiety KRT HD 1.64 (1.50-1.80) <0.001
PD 1.22 (1.09-1.35) 0.001
KT Ref
Age group (yr) 18-39 Ref
40-59 1.11 (1.04-1.18) 0.002
260 1.04 (0.98-1.11) 0.23
Male sex 1.20 (1.16-1.24) <0.001
Somatoform/conversion disorder KRT HD 0.96 (0.70-1.32) 0.80
PD 0.60 (0.38-0.97) 0.04
KT Ref
Age group (yr) 18-39 Ref
40-59 0.98 (0.76-1.26) 0.87
=60 0.71 (0.54-0.92) 0.01
Male sex 1.07 (0.91-1.26) 0.42
Stress reaction/adjustment disorder KRT HD 1.67 (1.29-2.15) <0.001
PD 0.99 (0.72-1.39) 0.98
KT Ref
Age group (yr) 18-39 Ref
40-59 0.99 (0.76-1.06) 0.19
260 0.91 (0.77-1.08) 0.28
Male sex 1.08 (0.98-1.19) 0.11
Substance abuse disorder KRT HD 2.40(1.31-4.38) 0.004
PD 1.84 (0.90-3.77) 0.10
KT Ref
Age group (yr) 18-39 Ref
40-59 1.22 (0.86-1.73) 0.28
260 0.83(0.57-1.19) 0.31
Male sex 3.30 (2.58-4.37) <0.001

HR, hazard ratio; Cl, confidence interval; HD, hemodialysis; KT, kidney transplant; KRT, kidney replacement therapy; PD, peritoneal dialysis; Ref, reference

group.

trips to the dialysis unit, in addition to considering possible
family relocations and financial restrictions. Since HD pa-
tients visit the hospital three times a week and have higher
contact with dialysis unit staff compared to patients on other
KRT modalities, more active monitoring of HD patients by
dialysis unit staff is required [24].

In this study, the prevalence of depression and anxiety
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was high within 1 to 2 years of dialysis, and the peak time of
the first treatment was within 1 to 2 months of dialysis. Some
patients undergo planned dialysis at KRT initiation, but oth-
ers require urgent dialysis. In urgent cases, the stress of not
only the patient, but also the medical staff is significant, and
mental health aspects are likely to be overlooked. Therefore,
nephrologists also need to pay more attention to the mental
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illness aspects around the timing of KRT initiation.

KT is considered the most effective treatment for ESKD
patients. In addition to somatic benefits, such as reduced
cardiovascular risk and overall mortality, patients also
appear to benefit regarding individual health-related qual-
ity of life. However, transplantation is a very demanding
and particularly stressful event that requires the patient
to implement his biopsychosocial skills to accept and in-
tegrate the new organ physically and mentally. Therefore,
KT involves numerous psychological, existential, affective,
relational, and social changes for the patients and their
families [25,26]. During the pre-evaluation prior to KT
surgery, there is intervention with social work teams and
psychiatrists. Therefore, it might be easier to assess mental
illness in KT patients than in HD or PD patients. Among
KT patients in our study, the depression and anxiety rates
were 8.5% and 13.4%, respectively, representing the most
common mental illnesses in this group. Other studies have
reported anxiety and depression as the most likely disor-
ders in KT recipients to influence disease process and graft
survival [27]. To improve the quality of life of recipients, the
management of mental illness is important because suf-
ficient attention to treatment compliance, including drug
compliance, is required.

One interesting result was that the prevalence of mental
illnesses such as depression and anxiety, which usually is
higher in women than in men in the general population
[28-30], was higher in male ESKD patients in this study.
Males had a 1.17 times higher risk of depression, 1.20
times higher risk of anxiety, and 3.3 times higher risk of
substance abuse disorder than females. In another study
of ESKD patients, there was no significant sex difference
in the prevalence of mental illness [31]. In a United States
ESKD study, the rates of depression and anxiety were high-
er in women than in men, although alcohol-related mental
disorders were more prevalent in men than in women [32].
Compared to other studies, ours showed that Korean ESKD
men have a higher prevalence of depression and anxiety
than Korean women. This is probably because, in Korea,
there is a more male-dependent home economic structure
than in Western countries, so depression and anxiety occur
due to physical and social constraints [33,34].

Although our study did not analyze mortality of ESKD
patients, previous studies have reported that mental illness
is associated with quality of life and/or mortality [35-39].

Patient nonadherence and psychological distress are high-
ly prevalent among ESRD patients, and both contribute to
greater morbidity and earlier mortality in this population.
The number of patients with ESKD is increasing gradually
[40,41]. Therefore, further studies should be conducted to
evaluate more clearly the effectiveness of psychological in-
terventions and to clarify the role of depression and social
support on patient mortality.

There are a few limitations to this study. First, we exam-
ined mental illness cases using HIRA claims data, which
offered only codes and demographic information. Clinical
data (laboratory data), social data (educational data, mar-
ital status), and psychosocial factors were not available.
Second, the disease code was based on claims data based
on the treatment environment and was not created for a re-
search setting. Moreover, the diagnostic accuracy of mental
illness using ICD codes is not as high as that of structured
clinical interviews using questionnaires. Furthermore,
the diagnostic codes for mental illness can be influenced
by medications, such as antidepressants prescribed for
insomnia. Also, nephrologists tend to use psychiatric
drugs frequently for controlling itching and pain in ESKD
patients. However, in Korea, there is a tendency to refuse
treatment for fear of being labeled mentally ill [42]. There-
fore, diagnoses of mental illnesses are made very conserva-
tively, which can compensate for the potential biases that
would have arisen if patients had comorbid psychiatric dis-
orders or symptoms. Third, the analysis was conducted un-
der the assumption that the date of input of the diagnosis
code was the actual diagnosis date of mental illness. Time
discrepancies occur between diagnoses entered in the data
and diseases that a patient has in reality, and this can be a
source of limitation of HIRA data. Fourth, since the obser-
vation period was defined as 1 year before KRT initiation to
December 31, 2017, there is a limitation in not considering
the period of mental illness.

The strengths of our study are that it was a 10-year na-
tionwide study of the entire population and an assessment
of the prevalence of mental illness in ESKD patients ac-
cording to KRT modality. To supplement the limited data
of our study, further studies are needed to clarify mental
illnesses based on the Diagnostic and Statistical Manual of
Mental Disorders (DSM), prescribed psychiatric medica-
tions, and mortality. Furthermore, proper approaches for
therapeutic interventions must be identified. Randomized,
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controlled treatment trials in patients with ESKD are need-
ed, as mental health is a modifiable risk factor for poor out-
comes that nephrologists and mental health care workers
can address.

In conclusion, ESKD patients have a high prevalence of
mental illness, and HD patients have a higher prevalence
of mental illness than do PD and KT patients. Further-
more, since there are many cases of mental illness-related
treatment around KRT initiation, we must pay attention to
mental illness as well as physical problems when treating
ESKD patients.
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