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Abstract

Background: Accurately identifying the factors contributing to decline in activities of daily living (ADL) is important
for preventing such decline in patients undergoing hemodialysis (HD). We studied the prevalence and number of
overlapping psychiatric symptoms (depressive symptoms, apathy, and sleep disturbance) in patients undergoing HD
and examined the relationship between psychiatric symptoms and ADL.

Methods: The study utilized a cross-sectional research design. The sample included 203 outpatients (median age:
69 years) undergoing stable HD treatment three times a week. Patient characteristics, including age, sex, body com-
position, dialysis vintage, primary kidney disease, comorbidity, and nutritional status, were collected from patients’
medical records. Functional status was assessed based on the self-reported questionnaire that combined five basic
and eight instrumental ADL items. Usual walking speed was used as an index of physical function. Additionally, the
short version of the Center for Epidemiologic Studies Depression Scale was used to assess depressive symptoms.
Further, apathy and sleep disturbance were assessed using the Motivation Score and the Athens Insomnia Scale,
respectively.

Results: Overall, 59 (29.1%) patients demonstrated depressive symptoms, 100 (49.3%) reported apathy, 83 (40.9%)
had sleep disturbance, 31 (15.3%) had three overlapping psychiatric symptoms, 43 (21.2%) had two overlapping psy-
chiatric symptoms, 63 (31.0%) had only one symptom, and 66 (32.5%) had no psychiatric symptoms. Multiple logistic
regression analysis showed that having two or three overlapping psychiatric symptoms was independently and
significantly associated with ADL (functional status of 13 points for the ADL maintenance group, and of < 13 points
for the ADL decline group, respectively), even after adjusting for patient characteristics and walking speed (odds ratio:
2.74,95% confidence interval: 1.12-6.69, reference; no psychiatric symptoms).

Conclusion: The present study clarified that the overlapping symptoms, including depressive symptoms, apathy, and
sleep disturbance, were independently associated with ADL decline in patients undergoing HD. It is useful to examine
not only depressive symptoms but also other symptoms such as apathy and sleep disturbance to elucidate factors
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associated with deteriorated ADL in chronic patients. Our findings provide a strong basis for targeted interventions to

prevent functional dependence in the HD population.

Keywords: Hemodialysis, Activities of daily living, Depressive symptoms, Apathy, Sleep disturbance

Background

Epidemiological studies in Japan indicate that the number
of patients with end-stage renal failure receiving hemodi-
alysis (HD) therapy is increasing at a rate of about 10,000
per year [1]. The mortality rate (10%) remains high, the
duration of dialysis is becoming longer, and the popula-
tion is aging. Furthermore, the focus of disease manage-
ment has shifted to improving the quality of life (QOL).

Activities of daily living (ADL) is the collective term
for everyday activities (basic ADL; BADL), such as get-
ting up, moving, eating, and dressing, and more com-
plex tasks (instrumental ADL; IADL), such as shopping,
managing money, using public transportation, and other
purposeful activities. BADL and IADL are important
abilities for social participation and maintaining a healthy
lifestyle. Therefore, when ADL declines, the scope of life
may become limited, activities may be restricted, and
independence in daily living may become difficult. On
the other hand, it has been noted that declining ADL
not only limits social participation and activities but also
worsens life expectancy [2].

A study (Dialysis Outcomes and Practice Pattern Study;
DOPPS) examined the functional status (13 items) con-
sisting of BADL (5 items) and IADL (8 items) of approxi-
mately 7000 patients undergoing dialysis (including 1700
Japanese) who were 65 years old and older [3]. It was
reported that the risk of death increases dramatically in
elderly patients when the number of independent items
falls below eight. In addition, our previous study investi-
gated the likelihood of independence and perceived dif-
ficulty in ADL, where we found that difficulty in mobility
tasks was independently associated with all-cause mor-
tality [4]. Therefore, accurately identifying the factors
contributing to ADL decline for preventing ADL decline
in patients undergoing HD is an extremely important
intervention in disease management.

Previous reports examining factors contributing
to ADL decline have shown that physical function
is strongly associated with ADL decline in patients
undergoing HD [5]. On the other hand, in the general
elderly population living in the community, it has been
noted that physical function and depressive symp-
toms are associated with ADL decline [6]. However, a
definitive verdict on the relationship between ADL and
depressive symptoms in patients undergoing HD has
not yet been reached. One reason for this is that not
enough research has been done to determine whether

depressive symptoms are independently associated
with lower ADL in patients undergoing HD, even when
considering the effects of physical function.

In general, it has been noted that individuals with
depressive symptoms have multiple psychiatric symp-
toms, including apathy (decreased motivation) and
sleep disturbance [7, 8]. Previous reports on patients
undergoing HD indicate that approximately 40% have
depressive symptoms [9, 10]. However, the prevalence
and overlap of psychiatric symptoms other than depres-
sion, such as apathy and sleep disturbances, is not clear.
In addition, no study has examined in detail the rela-
tionship between these psychiatric symptoms and ADL
in patients undergoing HD.

The purpose of this study was to assess the preva-
lence and number of overlapping psychiatric symptoms
(depressive symptoms, apathy, and sleep disturbance)
in patients undergoing HD and examine the relation-
ship between these psychiatric symptoms and ADL.

Methods

Population and study design

This cross-sectional study enrolled clinically stable
outpatients with end-stage renal disease at Sagami Cir-
culatory Organ Clinic between April 2018 and March
2020. According to the Japanese Society for Dialy-
sis Therapy guidelines, all patients at this center were
undergoing maintenance HD therapy three times a
week. Patients were excluded if: they had been hospi-
talized 3 months prior to the study, required assistance
of another person for walking (even if using a cane, or
a walker), had a recent myocardial infarction or angina
pectoris, chronic heart failure (New York Heart Asso-
ciation classes III-IV), severe peripheral artery disease
with intermittent claudication or critical limb ischemia,
uncontrolled hypertension (systolic and diastolic blood
pressure at rest>180/110 mmHg), dialysis disequilib-
rium syndrome such as hypotension, nausea, or mus-
cle spasm while receiving HD, or cognitive decline
that made them unable to understand the questions.
This study was conducted in accordance with the ethi-
cal standards of the 1975 Declaration of Helsinki, as
revised in 2013, and was approved by the Research Eth-
ics Committee of Kitasato University (2015-033). All
patients provided written informed consent for their
participation in the study.
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Clinical characteristics

Patients’ data including: age, sex, time on HD, body
composition (body mass index [BMI]), primary kidney
disease, serum albumin, geriatric nutritional risk index
(GNRI), comorbidities, and cognitive function, were col-
lected from medical records at the time of enrollment in
the study. BMI was calculated by dividing post-HD dry
weight by height squared. To calculate GNRI, we used
the formula: [1.489 x albumin (g/L)]+ [41.7 x % (body-
weight {kg}/ ideal bodyweight {kg})]. A comorbidity index
developed for dialysis patients and consisting of primary
causes for end-stage renal disease and 11 comorbid
conditions was used to qualify comorbid illnesses [11].
The Mini-Mental State Examination (MMSE) score, an
11-question measure (a total score of 30 points) that tests
orientation in time and space, word recording, attention,
calculation, delayed recall, language, and executive func-
tion, was used to screen for cognitive deterioration.

Activities of daily living (ADL)

Functional status was assessed based on the self-reported
questionnaire that combined five BADL items (eating,
getting dressed, bathing, using the toilet, and transfer-
ring from bed to chair) and eight IADL items (using the
telephone, getting places beyond walking distance, gro-
cery shopping, preparing a meal, doing housework, doing
laundry, taking medications, and managing) using the
Katz index [12] and the Lawton scale [13], respectively.
Both scales have been validated in the general popula-
tion. In BADL, a score of 1 was given if the person was
independent in an item, and a score of 0 if assistance
was needed. As for the IADL, a score of 1 was given if
the person was independent or needed some assistance
in an item, and a score of 0 if the person was unable to
do it at all. Therefore, each individual could be assigned
a possible total score of 13 for each functional status. We
assigned patients to two groups: ADL maintenance group
(functional status score=13) and ADL decline group
(functional status score < 13).

Psychiatric symptoms

The presence of depressive symptoms, apathy, and sleep
disturbance was assessed to understand the psychiatric
symptoms.

Depressive symptoms

The Center for Epidemiologic Studies for Depression
(CES-D) scale is widely used to evaluate depressive
symptoms in the general population and patients with
chronic diseases, including patients undergoing HD in
clinical settings [14—17]. We used the short, 10-item ver-
sion of the CES-D translated into Japanese (the Japanese
version of the CES-D10) to assess depressive symptoms
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in the week before the study. Its accuracy and validity
have been reported among patients undergoing HD [18,
19]. Each item is rated on a scale ranging from 0 to 3; the
total CES-D10 score was calculated as the sum of all item
scores and ranged from O to 30. Higher scores indicated
greater depressive symptoms; the presence of depressive
symptoms was defined as a score > 10.

Apathy

Apathy was assessed using the Japanese version of
the Apathy Scale [20, 21]. This scale was developed to
assess decreased motivation in patients with neurologi-
cal diseases such as stroke and Parkinson’s disease and
has recently been used to assess decreased motivation
in patients with chronic kidney disease [22]. Each item
is rated on a scale ranging from 0 to 3; the total Apathy
Scale score was calculated as the sum of all item scores
and ranged from 0 to 42, with the higher scores indicat-
ing greater apathy. Presence of apathy was defined as a
score > 16.

Sleep disturbance

Sleep disturbances were assessed using the Japanese ver-
sion of the Athens Insomnia Scale (AIS), a self-assess-
ment scale for insomnia developed by the Global Project
on Sleep and Health established by the World Health
Organization, and have been confirmed to be highly reli-
able and valid [23, 24]. The AIS consists of eight items:
five to evaluate sleep disorders (falling asleep, moderate
nighttime arousal, early morning arousal, total sleep time,
and sleep quality) and three to evaluate daytime dysfunc-
tion (daytime mood, daytime activity level, and daytime
sleepiness) [25]. Each item is rated on a scale ranging
from O to 3; the total AIS score was calculated as the sum
of all item scores and ranged from 0 to 24. Higher scores
indicated greater insomnia, and the presence of insomnia
was defined as a score > 6.

Physical function

Physical function was evaluated by measuring the usual
walking speed along a 10-m walkway before dialysis on
a dialysis day. The most reliable and valid method for
assessing walking ability and walking speed is strongly
associated with the onset of disability, severe mobility
limitation, and mortality in several populations, includ-
ing healthy elderly and patients with neurological disor-
ders, orthopedic dysfunction, cardiovascular disease, and
kidney disease [26—30]. More recently, the usual walking
speed was adopted to screen for sarcopenia and frailty
[31, 32]. In our study, the self-selected walking speed was
measured once and expressed in meters/minute.
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Statistical analysis

Data were presented as median (25th—75th percentile) or
numbers (percentage). Multiple logistic regression analy-
sis was conducted to examine the relationship between
ADL, presence or absence of psychiatric symptoms, and
the number of overlapping psychiatric symptoms, with
functional status as the dependent variable (ADL mainte-
nance group = 13 points; ADL decline group < 13 points).
The independent variables were patient characteris-
tics, except primary kidney disease (age, sex, BMI, time
on hemodialysis, comorbidities, serum albumin, GNRI,
and MMSE), walking speed, and psychiatric symptoms.
Comorbidity index was employed as a representative of
comorbidities for the independent variables to avoid
model overfitting. Analyses were performed using JMP
Pro 15 software (SAS Institute Inc. Cary, NC, USA).

Results

Patient characteristics and physical function

After including the patients who met the study’s selec-
tion criteria, 203 outpatients undergoing HD were
enrolled in this study. Their characteristics are summa-
rized in Table 1. The median participant age was 69 years,
61.6% were males, and the median BMI was 21.3 kg/m>
The median time on HD was 6.0 years. The most com-
mon underlying kidney disease was diabetes (34.5%),
followed by glomerulonephritis (GN)/cystic kidney dis-
ease (30.0%). The most common comorbidity was dia-
betes (45.3%), followed by atherosclerotic heart disease
(26.1%). The median comorbidity index, GNRI, serum
albumin level, and MMSE score were 6, 95.1, 3.7, and 27,
respectively. Furthermore, the median walking speed as a
physical function was 1.2 m/ms.

Activities of daily living

Figure 1 shows a histogram of the functional status of
all subjects. The median functional status of all subjects
was 13 points. Of the 203 participants, 94 (46.3%) were in
the ADL maintenance group and 109 (53.7%) were in the
ADL decline group.

Psychosomatic symptoms

The prevalence and number of overlapping psychiatric
symptoms for all participants are shown in Fig. 2. The
prevalence of each psychiatric symptom was 59 for
depression, 100 for apathy, 83 for sleep disorders (with
overlap), 63 (31.0%) for only one symptom, 43 (21.2%)
for only two symptoms (8 for depression and apathy,
23 for apathy and sleep disorder, 12 for depression and
sleep disorder), and 31 (15.3%) for three symptoms,
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Table 1 Summary of patient characteristics
All (n)=203

Age (years) 69 [61,76]
Male (%) 125(61.6)
Time on hemodialysis (years) 6[2,14]
BMI (kg/m?) 2131[188,24.6]
Primary kidney disease (%)

Diabetes 70 (34.5)

GN/cystic kidney disease 61 (30.0)

Hypertension 20(9.9)

Others 52 (25.6)
Comorbidity (%)

Atherosclerotic heart disease 53 (26.1)

Congestive heart failure 33(16.3)

CVA/TIA 52 (25.6)

Diabetes 92 (45.3)
Comorbidity Index (point) 6[4,9]
Serum albumin (g/dL) 3.7[3.6,39]
GNRI 95.1[90.3, 98.6]
MMSE score 27 [24,29]
Usual walking speed (m/s) 12109, 14]

Data are shown as the median [interquartile range] or number of patients
(percentage)

BMI body mass index, GN glomerulonepbhritis, GNRI geriatric nutritional risk
index, CVA/TIA cerebrovascular accident/transient ischemic attack, MMSE Mini-
Mental State Examination

accounting for almost 40% of all participants. A total of
66 (32.5%) participants had no psychiatric symptoms.

Factors related to ADL

The dependent variable was the presence or absence of
ADL decline, i.e., functional status 12 or less (decline
group) vs. full score of 13 (ADL maintenance group).
The presence or absence of psychiatric symptoms and
the number of overlaps were independent variables,
adjusted for age, gender, BMI, dialysis history, comor-
bidity Index, GNRI, serum albumin level, MMSE score,
and walking speed. Multiple logistic regression analysis
results are shown in Tables 2 and 3.

None of the independent variables (psychiatric
symptoms: depressive symptom, apathy, and sleep
disorder) were significantly associated with the ADL
decline (Table 2). In contrast, the presence of two or
more psychiatric symptoms was an independently sig-
nificant factor (odds ratio: 2.74, 95% confidence inter-
val: 1.12-6.69, p value=0.027) with or without ADL
decline, even after adjustment for patient background
factors and physical function (walking speed), based on
absence of psychiatric symptoms (Table 3).
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Fig. 2 The number and proportion of overlap and non-overlap
among psychiatric symptoms (depression, apathy, and sleep
disturbance). Three circles indicate the prevalence of depression,
apathy, and sleep disturbance, respectively. The percentage of the
population in the single and overlapped domains is also shown. The
rate is about the total cohort (n=203)

Discussion

Our study revealed the prevalence and overlap of depres-
sive symptoms, apathy, and sleep disturbances in patients
undergoing HD and showed that psychogenic symp-
toms are independently associated with the ADL decline.
Furthermore, our study is the first to demonstrate that
these psychophysiological symptoms are independently

associated with the ADL decline, even after accounting
for the influence of physical function (walking speed).

In a previous study of 216 patients undergoing HD,
walking speed as physical function and age were found
to be significantly and independently associated with
ADL difficulty levels. In addition, an association was
found between depressive symptoms and ADL levels in
the group of patients with preserved physical function.
In contrast, no significant association was found between
depressive symptoms and ADL levels in the group of
patients with impaired physical function [33]. In other
words, the results of this previous study indicate that
poor physical function is a predominant factor defining
ADL in patients undergoing HD. Considering the results
of this study, deteriorated physical function may mask
the effect of psychosomatic illness on ADL.

Conversely, this study suggests that the combination
of two or more psychosomatic illnesses may be a major
factor influencing ADL decline in patients undergoing
HD. Previous reports have shown that having depressive
symptoms, apathy, or sleep disturbances leads to activ-
ity and behavior limitations. Depressive symptoms have
been noted to cause modulation or reduction of emo-
tional symptoms, such as discomfort and pleasure, and
symptoms that limit behavior and activity, such as fatigue
[34]. Apathy is characterized by decreased interest and a
concomitant decrease in spontaneous and goal-directed
behavior, which leads to limitation of behavior and activ-
ity [35, 36]. In addition, sleep disturbances particularly
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Table 2 Multivariate logistic regression analyses on the associations between ADL and psychiatric symptoms

Units of increase  OR 95% ClI pvalue OR 95% ClI pvalue OR 95% Cl p value
Depression Presence 1.85 0.86-4.00 0.115 - - - - - -
Apathy Presence - - - 150  0.71-3.15 0.287 - - -
Sleep disturbance Presence - - - - - - 140 0.68-2.87 0.362
Age 1 year 1.06 1.02-1.11 0.009 1.07 1.02-1.12 0.005 1.07 1.02-1.12 0.005
Male 207 0.92-4.64 0.078 2.03 0.91-4.54 0.085 213 0.94-4.79 0.068
BMI 1 kg/m? 1.02 0.88-1.18 0.809 1.04 0.90-1.20 0617 1.03 0.89-1.20 0.669
Time on hemodialysis 1 year 1.03 0.99-1.07 0.133 1.03 0.99-1.07 0.163 1.03 0.99-1.08 0.121
Comorbidity Index 1 point 1.19 1.06-1.34 0.002 1.19 1.06-1.34 0.002 1.19 1.06-1.33 0.002
Serum albumin 1g/dL 1.78 0.13-24.33 0.665 2.10 0.16-28.20 0.577 1.80 0.13-24.00 0.657
GNRI 1 point 0.97 0.83-1.14 0.724 0.96 0.82-1.12 0.603 0.97 0.83-1.13 0.654
MMSE 1 point 1.02 0.90-1.15 0.768 1.03 091-1.17 0.608 1.01 0.90-1.15 0.815
Usual walking speed 1 m/s 0.1 0.03-0.41 0.001 0.1 0.03-043 0.001 0.10 0.02-0.38 0.000

OR odds ratio, Cl confidence interval, BMI body mass index, GNRI geriatric nutritional risk index, MMSE Mini-Mental State Examination

Table 3 Multivariate logistic regression analysis on the associations between ADL and number of overlapping psychiatric symptoms

OR 95% Cl p value
No psychiatric symptoms Reference - -
Only one psychiatric symptom 249 0.98-6.31 0.054
Two or more psychiatric symptoms 2.74 1.12-6.69 0.027
Units of increase
Age 1 year 1.07 1.02-1.12 0.002
Men 232 1.01-533 0.047
BMI (kg/m?) 1 kg/m? 1.04 0.90-1.21 0.608
Time on hemodialysis 1 year 1.03 0.99-1.08 0.116
Comorbidity Index 1 point 1.17 1.04-132 0.006
Serum albumin 1 g/dL 1.59 0.11-22.81 0.731
GNRI 1 point 0.97 0.83-1.14 0.743
MMSE 1 point 1.04 0.92-1.18 0.548
Usual walking speed m/s 0.13 0.03-0.50 0.002

OR odds ratio, CI confidence interval, BMI body mass index, GNRI geriatric nutritional risk index, MMSE Mini-Mental State Examination

decreased sleep efficiency and associated changes in day-
time arousal rhythms and are known to cause decreased
daytime activity [37, 38]. It is easy to imagine that a com-
bination of psychiatric symptoms such as depression,
apathy, and sleep disturbances can lead to ADL limita-
tion (decline). Furthermore, it has been noted that when
depressive symptoms become more severe, sleep distur-
bances also occur [39], and the overlap itself could lead
to any of the psychosomatic symptoms becoming more
severe, leading to a decline in ADL.

Another important finding of this study is the prev-
alence and overlap of psychosomatic disorders in
patients undergoing HD. Of the 203 patients included
in the study, 59 (29.1%) had depressive symptoms, 100
(49.3%) had anhedonia, and 83 (40.9%) had sleep dis-
turbances. The prevalence of depressive symptoms was
lower, and the prevalence of apathy and sleep disorders

was higher than previously reported [3]. Most notably,
74 patients (36.5%) had two or more comorbid psy-
chiatric symptoms. These results suggest that when
assessing psychosomatic symptoms for detecting ADL-
lowering factors, it is extremely important to evaluate
multiple psychosomatic symptoms rather than just one
of them to determine if there is an overlap. The DOPPS
in 2016 indicated that patients undergoing dialysis with
a total score of <13 in functional status had a greater
risk of mortality than patients with a maximum total
score of 13 when adjusting for known mortality risk
factors including age and comorbidities. This shows
that functional dependence was a strong and consistent
predictor of mortality [3] and indicates that our find-
ings may provide useful information for disease man-
agement in patients undergoing HD.
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There are several research limitations to this study.
First, the study was conducted at a single institution,
and the study population was small (n=203). Also, it
is impossible to refer to a causal relationship between
psychiatric symptoms and ADL declined because it was
a cross-sectional study. Further, the method used to
assess psychosomatic symptoms was a questionnaire,
which did not collect objective information support-
ing psychosomatic symptoms or treatment details (e.g.,
medication information), as well as information on the
severity of each psychosomatic symptom. It was not
possible to determine the severity of the disease. There-
fore, in addition to objective information indicating the
presence or absence of each psychosomatic symptom,
it is necessary to correlate this information with the
content of the treatment. Furthermore, we needed to
consider the impact of dialysis-related amyloidosis and
CKD-related mineral and bone disorders in order to
investigate their association with ADL decline, but we
did not have sufficient data to diagnose these diseases
in our study. Therefore, based on the previous reports
that these comorbidities can lead to physical dysfunc-
tion and physical frailty [40—-42], we adjusted the rela-
tionship of psychiatric symptoms with ADL decline
using walking speed, which is an important marker
to capture physical dysfunction and physical frailty.
Finally, this study did not examine the characteristics of
the participants, such as whether they had returned to
work, whether they had family (roommate) support, or
whether they used social support services. The impact
of these data on the relationship between psychoso-
matic symptoms and ADL will need to be examined in
detail in the future.

Conclusions

Our evidence indicates that the overlapping symptoms,
including depressive symptoms, apathy, and sleep dis-
turbance, were independently associated with basic and
instrumental ADL in patients undergoing HD. Further-
more, they support the usefulness of examining not only
depressive symptoms but also other symptoms such as
apathy and sleep disturbance to elucidate factors asso-
ciated with deteriorated ADL in patients with chronic
disease. Our findings provide a strong basis for targeted
interventions to prevent functional dependence in the
HD population.

Abbreviations

HD: Hemodialysis; ADL: Activities of daily living; QOL: Quality of life; BADL:
Basic activities of daily living; IADL: Instrumental activities of daily living;
DOPPS: Dialysis Outcomes and Practice Pattern Study; GNRI: Geriatric
nutritional risk index; CES-D: Center for epidemiologic studies for depression;
MMSE: Mini-Mental State Examination; AIS: Athens Insomnia Scale.

Page 7 of 8

Acknowledgements

The authors gratefully acknowledge the participating patients and supporting
medical staff. We also thank Editage (www.editage.com) for English language
editing.

Author contributions

Yusuke Matsunaga, Hiroki Takahashi, Yuta Suzuki, Shohei Yamamoto, Keigo
Imamura, Shun Yoshikoshi, Manae Harada, Ryota Matsuzawa, Atsushi Yoshida,
Kanako Ichikura, Yuko Fukase, Norio Murayama, Hanako Murase, Hirokuni
Tagaya, and Atsuhiko Matsunaga analyzed and interpreted the patient data
for psychiatric symptoms and activities of daily living and contributed to the
preparation of the manuscript. Juri Uchida, Takuya Nakajima, and Narumi
Fukuzaki performed psychiatric symptoms and activities of daily living meas-
urements. All authors read and approved the final manuscript.

Funding
This research was supported by JSPS KAKENHI (Grant No. 19K11372).

Availability of data and materials

We decided not to share the data in our study because all data are thoroughly
described and reflected in the accompanying tables and figures. (All relevant
data are within the paper.)

Declarations

Ethics approval and consent to participate

This study was conducted in accordance with the ethical standards of the
1975 Declaration of Helsinki, as revised in 2013, and was approved by the
Research Ethics Committee of Kitasato University (2015-033). All patients
provided written informed consent for their participation in the study.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Author details

'Department of Clinical Psychology, Tsurukawa Sanatorium Hospital, 197
Shinkojimachi, Machida, Tokyo 195-0051, Japan. 2Department of Health Sci-
ence, Kitasato University School of Allied Health Sciences, Sagamihara, Japan.
3Department of Rehabilitation, Shonan kamakura General Hospital, Kamakura,
Japan. “Department of Rehabilitation Sciences, Kitasato University Graduate
School of Medical Sciences, Sagamihara, Japan. °Department of Epidemiology
and Prevention, Center for Clinical Sciences, National Center for Global Health
and Medicine, Tokyo, Japan. °Department of Rehabilitation, Sagami Circulatory
Organ Clinic, Sagamihara, Japan.’Department of Physical Therapy, School

of Rehabilitation, Hyogo Medical University, Kobe, Japan. ®Faculty of Humani-
ties and Social Sciences, Showa Women's University, Tokyo, Japan.

Received: 30 April 2022 Accepted: 28 July 2022
Published online: 06 August 2022

References

1. HanafusaY, Abe A, Joki N, Hoshino J, et al. Annual dialysis data report,
JSDT Renal Data Registry, retrieved 2021; 2020. https://docs.jsdt.orjp/
overview/file/2020/pdf/introduction.pdf

2. Matsuzawa R, Kamitani T, Roshanravan B, Fukuma S, Joki N, Fukagawa M.
Decline in the functional status and mortality in patients on hemodialy-
sis: results from the Japan dialysis outcome and practice patterns study. J
Ren Nutr. 2019;29:504-10. https://doi.org/10.1053/},jrn.2018.10.012.

3. Jassal SV, Karaboyas A, Comment LA, Bieber BA, Morgenstern H, Sen A,
et al. Functional dependence and mortality in the international dialysis
outcomes and practice patterns study (DOPPS). Am J Kidney Dis.
2016;67:283-92. https://doi.org/10.1053/j.ajkd.2015.09.024.

4. Watanabe T, Kutsuna T, Suzuki 'Y, Harada M, Shimoda T, Yamamoto S, et al.
Perceived difficulty in activities of daily living and survival in patients


http://www.editage.com
https://docs.jsdt.or.jp/overview/file/2020/pdf/introduction.pdf
https://docs.jsdt.or.jp/overview/file/2020/pdf/introduction.pdf
https://doi.org/10.1053/j.jrn.2018.10.012
https://doi.org/10.1053/j.ajkd.2015.09.024

Matsunaga et al. Renal Replacement Therapy

20.

21.

22.

23.

24,

(2022) 8:36

receiving maintenance hemodialysis. Int Urol Nephrol. 2021;53:177-84.
https://doi.org/10.1007/511255-020-02600-0.

Painter PL. Exercise in end-stage renal disease. Exerc Sport Sci Rev.
1988;16:305-39. https://doi.org/10.1249/00003677-198800160-00013.
Ormel J, Rijsdijk FV, Sullivan M, van Sonderen E, Kempen Gl. Temporal and
reciprocal relationship between IADL/ADL disability and depressive symp-
toms in late life. J Gerontol B Psychol Sci Soc Sci. 2002;57:338-47. https://doi.
0rg/10.1093/geronb/57 4.p338.

Gomez-Esteban JC, Tijero B, Somme J, Ciordia R, Berganzo K, Rouco |, et al.
Impact of psychiatric symptoms and sleep disorders on the quality of life of
patients with Parkinson’s disease. J Neurol. 2011;258:494-9. https://doi.org/
10.1007/500415-010-5786-y.

Ignacia A, Gill L, Jonathan H. The association between impaired aware-

ness and depression, anxiety, and apathy in mild to moderate Alzheimer’s
disease: a systematic review. Front Psychiatry. 2021;12:633081. https://doi.
0rg/10.3389/fpsyt.2021.633081.

Chen CK, Tsai YC, Hsu HJ, Wu IW, Sun CY, Chou CC, et al. Depression and
suicide risk in hemodialysis patients with chronic renal failure. Psychosomat-
ics. 2010;51(6):528-€6. https://doi.org/10.1016/50033-3182(10)70747-7.

. Wilson B, Spittal J, Heidenheim P, Herman M, Leonard M, Johnston A, et al.

Screening for depression in chronic hemodialysis patients: comparison
of the Beck Depression Inventory, primary nurse, and nephrology team.
Hemodial Int. 2006;10:35-41. https://doi.org/10.1111/}.1542-4758.2006.
01172x.

. LiuJ,Huang Z, Gilbertson DT, Foley RN, Collins AJ. An improved comor-

bidity index for outcome analyses among dialysis patients. Kidney Int.
2010;77:141-51. https://doi.org/10.1038/ki.2009.413.

. KatzS, Ford AB, Moskowitz RW. Studies of illness in the aged. The Index

ADL standardized measure of biological and psychosocial function. JAMA.
1963;185:914-9. https://doi.org/10.1001/jama.1963.03060120024016.

. Lawton MP, Brody EM. Assessment of older people: Self-maintaining and

instrumental activities of daily living. Gerontologist. 1969,9:179-86. https.//
doi.org/10.1093/geront/9.3_Part_1.179.

. Farrokhi F, Abedi N, Beyene J, Kurdyak P, Jassal SV. Association between

depression and mortality in patients receiving long-term dialysis: a system-
atic review and meta-analysis. Am J Kidney Dis. 2014;63:623-35. https://doi.
0rg/10.1053/j.ajkd.2013.08.024.

. Fan L, Sarnak MJ, Tighiouart H, Drew DA, Kantor AL, Lou KV, et al. Depression

and all-cause mortality in hemodialysis patients. Am J Nephrol. 2014;40:12—
8. https://doi.org/10.1159/000363539.

. Hedayati SS, Yalamanchili V, Finkelstein FO. A practical approach to the treat-

ment of depression in patients with chronic kidney disease and end-stage
renal disease. Kidney Int. 2012,81:247-55. https://doi.org/10.1038/ki.2011.
358.

. Shima SST, Kitamura T, Asai M. New self-rating scales for depression. Clin

Psychiatry. 1985:27:717-23.

. Tomita T, Yasui-Furukori N, Sugawara N, Ogasawara K, Katagai K, Saito H,

et al. Prevalence of major depressive disorder among hemodialysis patients
compared with healthy people in Japan using the Structured Clinical Inter-
view for DSM-IV. Neuropsychiatr Dis Treat. 2016;12:2503-8. https://doi.org/

10.2147/NDT.S106817.

. Santos PR. Evaluation of objective and subjective indicators of death in a

period of one year in a sample of prevalent patients under regular hemodi-
alysis. BMC Res Notes. 2012;5:24. https://doi.org/10.1186/1756-0500-5-24.
Starkstein SE, Fedoroff JP, Price TR, Leiguarda R, Robinson RG. Apathy fol-
lowing cerebrovascular lesions. Stroke. 1993,24:1625-30. https://doi.org/10.
1161/01.5tr24.11.1625.

Okada K, Kobayashi S, Yamagata S, Takahashi K, Yamaguchi S. Poststroke
apathy and regional cerebral blood flow. Stroke. 1997;28:2437-41. https.//
doi.org/10.1161/01.5tr.28.12.2437.

Schoenfeld R, Mueller K, Girndt M, Mohr P, Malecki A, Schneider S, et al. Dif-
ferentiating depression and apathy in chronic kidney disease: a prospective
study. J Depress Ther. 2017;1:1-9. https://doi.org/10.14302/issn.2476-1710.
jdt-16-1262.

Soldatos CR, Dikeos DG, Paparrigopoulos TJ. Athens Insomnia Scale:
validation of an instrument based on ICD-10 criteria. J Psychosom Res.
2000;48:555-60. https://doi.org/10.1016/50022-3999(00)00095-7.

Okajima I, Nakajima S, Kobayashi M, Inoue Y. Development and validation of
the Japanese version of the Athens Insomnia Scale. Psychiatry Clin Neurosci.
2013;67:420-5. https;//doi.org/10.1111/pcn.12073.

25.

26.

27.

28.

29.

30.

3.

32,

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

Page 8 of 8

Soldatos CR, Dikeos DG, Paparrigopoulos TJ. The diagnostic validity of the
Athens Insomnia Scale. J Psychosom Res. 2003;55:263-7. https://doi.org/10.
1016/50022-3999(02)00604-9.

Kamiya K, Hamazaki N, Matsue Y, Mezzani A, Corra U, Matsuzawa R, et al. Gait
speed has comparable prognostic capability to six-minute walk distance in
older patients with cardiovascular disease. Eur J Prev Cardiol. 2018;25:212-9.
https://doi.org/10.1177/2047487317735715.

Levy R, Dubois B. Apathy and the functional anatomy of the prefrontal
cortex-basal ganglia Circuits. Cereb Cortex. 2006;16:916-28. https://doi.org/
10.1093/cercor/bhj043.

Studenski S, Perera S, Patel K, Rosano C, Faulkner K, Inzitari M, et al. Gait
speed and survival in older adults. JAMA. 2011,305:50-8. https://doi.org/10.
1001/jama.2010.1923.

Tanaka S, Kamiya K, Hamazaki N, Matsuzawa R, Nozaki K, Nakamura T, et al.
Short-term change in gait speed and clinical outcomes in older patients
with acute heart failure. Circ J. 2019;83:1860-7. https://doi.org/10.1253/circ.
CJ-19-0136.

AbeY, Matsunaga A, Matsuzawa R, Yoneki K, Harada M, Watanabe T, et al.
Evaluating the association between walking speed and reduced cardio-
cerebrovascular events in hemodialysis patients: a 7-year cohort study. Ren
Replace Ther. 2016. https://doi.org/10.1186/541100-016-0063-x.

Fried LP, Tangen CM, Walston J, Newman AB, Hirsch C, Gottdiener J, et al.
Frailty in older adults: evidence for a phenotype. J Gerontol A Biol Sci Med
Sci. 2001;56:M146-56. https://doi.org/10.1093/gerona/56.3.m146.

Chen LK, Woo J, Assantachai P, Auyeung TW, Chou MY, lijima K, et al. Asian
Working Group for Sarcopenia: 2019 Consensus update on sarcopenia
diagnosis and treatment. J Am Med Dir Assoc. 2020;21:300-307.€2. https//
doi.org/10.1016/jjamda.2019.12.012.

Watanabe T, Kutsuna T, Yoneki K, Harada M, Shimoda T, Matsunaga Y, et al.
Determinants of difficulty in activities of daily living in ambulatory patients
undergoing hemodialysis. Ren Replace Ther. 2018;4:8. https://doi.org/10.
1186/541100-018-0146-y.

WadaT, Ishine M, Sakagami T, Okumiya K, Fujisawa M, Murakami S, et al.
Depression in Japanese community-dwelling elderly—prevalence and
association with ADL and QOL. Arch Gerontol Geriatr. 2004;39:15-23.
https.//doi.org/10.1016/j.archger.2003.12.003.

Laatu S, Karrasch M, Martikainen K, Marttila R. Apathy is associated with
activities of daily living ability in Parkinson’s disease. Dement Geriatr Cogn
Disord. 2013;35:249-55. https://doi.org/10.1159/000347129.

Kim K, Uchiyama M, Okawa M, Liu X, Ogihara R. An epidemiological study
of insomnia among the Japanese general population. Sleep. 2000;23:41-7.
https.//doi.org/10.1093/sleep/23.1.1a.

Suzuki R, Meguro M, Meguro K. Sleep disturbance is associated with
decreased daily activity and impaired nocturnal reduction of blood pressure
in dementia patients. Arch Gerontol Geriatr. 2011;53:323-7. https://doi.org/
10.1016/j.archger.2010.11.006.

Fang H,Tu S, Sheng J, Shao A. Depression in sleep disturbance: a review on
a bidirectional relationship, mechanisms and treatment. J Cell Mol Med.
2019;23:2324-32. https://doi.org/10.1111/jcrnm.14170.

Lopes AA, Albert JM, Young EW, Satayathum S, Pisoni RL, Andreucci VE, et al.
Screening for depression in hemodialysis patients: associations with diag-
nosis, treatment, and outcomes in the DOPPS. Kidney Int. 2004;66:2047-53.
https://doi.org/10.1111/}.1523-1755.2004.00977 x.

Nishi S, Yamamoto S, Hoshino J, Takaichi K, Naiki H. The features of bone
articular lesions in dialysis-related amyloidosis (DRA) and criteria for the clini-
cal diagnosis of DRA. Ren Replace Ther. 2019;5:10. https://doi.org/10.1186/
s41100-019-0205-z.

Kitabayashi K, Yamamoto S, Katano Y, Giustini K, Ei |, Ishii Y, et al. Locomotive
syndrome in hemodialysis patients and its association with quality of life—a
cross-sectional study. Ren Replace Ther. 2021;7:36. https:.//doi.org/10.1186/
s41100-021-00352-w.

Yoneki K, Kitagawa J, Hoshi K, Harada M, Watanabe T, Shimoda T, et al. Asso-
ciation between frailty and bone loss in patients undergoing maintenance
hemodialysis. J Bone Miner Metab. 2019;37:81-9. https://doi.org/10.1007/
s00774-017-0898-4.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.


https://doi.org/10.1007/s11255-020-02600-0
https://doi.org/10.1249/00003677-198800160-00013
https://doi.org/10.1093/geronb/57.4.p338
https://doi.org/10.1093/geronb/57.4.p338
https://doi.org/10.1007/s00415-010-5786-y
https://doi.org/10.1007/s00415-010-5786-y
https://doi.org/10.3389/fpsyt.2021.633081
https://doi.org/10.3389/fpsyt.2021.633081
https://doi.org/10.1016/S0033-3182(10)70747-7
https://doi.org/10.1111/j.1542-4758.2006.01172.x
https://doi.org/10.1111/j.1542-4758.2006.01172.x
https://doi.org/10.1038/ki.2009.413
https://doi.org/10.1001/jama.1963.03060120024016
https://doi.org/10.1093/geront/9.3_Part_1.179
https://doi.org/10.1093/geront/9.3_Part_1.179
https://doi.org/10.1053/j.ajkd.2013.08.024
https://doi.org/10.1053/j.ajkd.2013.08.024
https://doi.org/10.1159/000363539
https://doi.org/10.1038/ki.2011.358
https://doi.org/10.1038/ki.2011.358
https://doi.org/10.2147/NDT.S106817
https://doi.org/10.2147/NDT.S106817
https://doi.org/10.1186/1756-0500-5-24
https://doi.org/10.1161/01.str.24.11.1625
https://doi.org/10.1161/01.str.24.11.1625
https://doi.org/10.1161/01.str.28.12.2437
https://doi.org/10.1161/01.str.28.12.2437
https://doi.org/10.14302/issn.2476-1710.jdt-16-1262
https://doi.org/10.14302/issn.2476-1710.jdt-16-1262
https://doi.org/10.1016/s0022-3999(00)00095-7
https://doi.org/10.1111/pcn.12073
https://doi.org/10.1016/s0022-3999(02)00604-9
https://doi.org/10.1016/s0022-3999(02)00604-9
https://doi.org/10.1177/2047487317735715
https://doi.org/10.1093/cercor/bhj043
https://doi.org/10.1093/cercor/bhj043
https://doi.org/10.1001/jama.2010.1923
https://doi.org/10.1001/jama.2010.1923
https://doi.org/10.1253/circj.CJ-19-0136
https://doi.org/10.1253/circj.CJ-19-0136
https://doi.org/10.1186/s41100-016-0063-x
https://doi.org/10.1093/gerona/56.3.m146
https://doi.org/10.1016/j.jamda.2019.12.012
https://doi.org/10.1016/j.jamda.2019.12.012
https://doi.org/10.1186/s41100-018-0146-y
https://doi.org/10.1186/s41100-018-0146-y
https://doi.org/10.1016/j.archger.2003.12.003
https://doi.org/10.1159/000347129
https://doi.org/10.1093/sleep/23.1.1a
https://doi.org/10.1016/j.archger.2010.11.006
https://doi.org/10.1016/j.archger.2010.11.006
https://doi.org/10.1111/jcmm.14170
https://doi.org/10.1111/j.1523-1755.2004.00977.x
https://doi.org/10.1186/s41100-019-0205-z
https://doi.org/10.1186/s41100-019-0205-z
https://doi.org/10.1186/s41100-021-00352-w
https://doi.org/10.1186/s41100-021-00352-w
https://doi.org/10.1007/s00774-017-0898-4
https://doi.org/10.1007/s00774-017-0898-4

	Relationship between psychiatric symptoms and activities of daily living in patients undergoing hemodialysis
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusion: 

	Background
	Methods
	Population and study design
	Clinical characteristics
	Activities of daily living (ADL)
	Psychiatric symptoms
	Depressive symptoms
	Apathy
	Sleep disturbance

	Physical function
	Statistical analysis

	Results
	Patient characteristics and physical function
	Activities of daily living
	Psychosomatic symptoms
	Factors related to ADL

	Discussion
	Conclusions
	Acknowledgements
	References


