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Abstract

According to the annual survey of the Japanese Society for Dialysis Therapy Renal Data Registry (JRDR) conducted
at the end of 2018, there were a total of 339,841 patients receiving dialysis (hereinafter, dialysis patients) in Japan.
The survey included questions regarding the presence/absence of dementia, the performance status (PS), and the
exercise habits of individual patients. The survey revealed that 10.8% of all dialysis patients had dementia (1.8% in
the age group of less than 65 years, 6.8% in the age group of 65–74 years, and 22.7% in the age group of 75 years
or older). These prevalences of dementia were approximately equal to those estimated from the survey conducted
in 2010. Regarding PS, the percentage of patients with lower activity levels tended to be relatively high among
patients who were less than 15 years old and those who were 60 years old or older. Concerning the exercise habits
of dialysis patients, the percentage of patients who were classified as “not at all or hardly” in response to the
question about exercise habit was the highest (60–80%) of all the exercise habit classifications in each of the age
groups analyzed.
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Introduction
Since 1968, the Japanese Society for Dialysis Therapy
(JSDT) has conducted a survey examining the status of
chronic dialysis treatment in Japan at the end of every
year. This survey, known as the JSDT Renal Data Regis-
try (JRDR), covers nearly all dialysis facilities in Japan [1,
2]. Although these facilities participate voluntarily, the
response rate is nearly 100%, suggesting that this survey
represents the real-world status of regular dialysis in

Japan. The 2018 JRDR survey contains many topics such
as the kinetics of chronic dialysis patients and dialysis fa-
cilities at the end of 2018, water treatment and hemodia-
filtration, peritoneal dialysis, treatments for diabetes and
mental and physical conditions, and the present status of
viral hepatitis.
This basic research report was prepared to clarify the

actual conditions of the prevalence of dementia, PS, and
exercise habits among Japanese dialysis patients as of the
end of 2018. The report also serves as an English trans-
lation of information regarding the presence/absence of
dementia, performance status (PS), and exercise habits
of dialysis patients in Japan obtained from the JRDR sur-
vey conducted at the end of 2018 and published, in
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Japanese, in the Journal of the Japanese Society for Dialy-
sis Therapy [3, 4].

Materials and methods
Details of the survey conducted in 2018 are given in the
report on the basic data from the survey [5]. In this sur-
vey, the presence/absence of dementia, PS, and exercise
habits of dialysis patients were investigated. The patient
survey included questions designed to investigate each
survey item. Responses to the basic survey items in-
cluded in the patient survey were collected from 327,336
patients.

Presence/absence of dementia
The survey of dialysis patients conducted in 2018 in-
cluded questions to determine the presence/absence of
dementia. The presence/absence of dementia at the time
of the initiation of maintenance dialysis was first in-
cluded as a question in the 2006 and 2007 surveys [6, 7].
In 2009 and 2010, the presence/absence of dementia was
investigated for the entire survey population of dialysis
patients [8, 9].
Dementia is defined as follows in the 10th version

of the International Classification of Diseases, Injuries,
and Causes of Death (ICD10): “dementia is a syn-
drome due to disease of the brain, usually of chronic
or progressive nature, in which there is impairment
of multiple higher cortical functions, including mem-
ory, thinking, orientation, calculation, learning cap-
acity, language and judgement” [10]. For the diagnosis
of dementia, it is necessary to evaluate the cognitive
functions of the patient through interviews of the pa-
tient and his/her family members; scales such as the
Mini Mental State Examination (MMSE) and Hase-
gawa dementia rating scale-revised (HDS-R) are
usually used [11]. During the current survey, a ques-
tionnaire was mailed to each participating facility,
requesting the facility to answer the questionnaire
about the patients and to return the completed ques-
tionnaire to our society. Using this survey design, it
was impossible to have experts confirm the dementia

diagnoses of all the patients being managed at the
participating facilities. Thus, the determination of the
presence/absence of dementia in this survey was
based solely on the inquiry described below and the
answer choices contained in the questionnaire.

Please indicate the presence or absence of dementia
in the patient at the end of December 2018. *If the
patient has not been diagnosed as having dementia
by a dementia specialist, the diagnosis made by the
patient’s main physician based on the patient’s sta-
tus during dialysis treatments or consultations is ac-
ceptable.
• Answer choices
A. Without dementia
B. With dementia
Z. Unspecified

In response to the question regarding the presence/ab-
sence of dementia during this survey, 250,042 patients
(76.4%) were classified as “Without dementia” or “With
dementia.”
The proportion of patients who were classified as

“With dementia” among all the patients who responded
to the question about the presence/absence of dementia

Table 1 Performance status [4]

A (Score 0) Fully active, able to carry on all pre-disease performance
without restriction.

B (Score 1) Restricted in physically strenuous activity but ambulatory
and able to carry out work of a light or sedentary nature, e.g., light
housework, office work.

C (Score 2) Ambulatory and capable of all self-care but unable to carry
out any work activities. Up and about more than 50% of waking
hours.

D (Score 3) Capable of only limited self-care, confined to bed or chair
more than 50% of waking hours.

E (Score 4) Completely disabled. Cannot carry on any self-care. Totally
confined to bed or chair.

Z Unknown

Table 2 Age and dementia prevalence (all dialysis patients)

Without
dementia

With
dementia

Total Dementia
unknown

No information
available

Grand
total

Dementia
prevalence (%)

Age <65 years 79,339 1452 80,791 5858 18,578 105,227 1.8

Age 65–74 years 75,884 5503 81,387 6133 18,862 106,382 6.8

Age 75 years or older 67,932 19,932 87,864 7287 20,576 115,727 22.7

Total 223,155 26,887 250,042 19,278 58,016 327,336 10.8

Unspecified/no information
available

0 0 0 0 0 0

Grand total 223,155 26,887 250,042 19,278 58,016 327,336 10.8

The data were obtained from the patient survey
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was adopted as the “dementia prevalence.” The dementia
prevalence was calculated using the equation shown
below.

Dementia prevalence %ð Þ ¼ number of patients who were classified as“With dementia”½ �

�½“number of patients who were classified as“With dementia”

þnumber of patients who were classified as“Without dementia”� � 100

Performance status (PS)
The 2018 survey questionnaire contained questions de-
signed to determine the Eastern Cooperative Oncology
Group (ECOG) PS of the patients [4] (Table 1).

According to this PS scale, a higher score means a lower
physical activity level of the patient. Under this survey
program, PS was first investigated in 1998 and was sub-
sequently examined in 2002 and 2009 [8, 12, 13]. In the
current survey, valid responses to the questions about
PS were collected from 251,609 patients (76.9%).

Exercise habits
The 2018 survey questionnaire included, for the first time,
questions designed to investigate the exercise habits of dia-
lysis patients. Exercise habits had not been covered by any
survey conducted previously within the framework of this
survey program. Exercise habits were investigated using the

Fig. 1 Dementia prevalence sorted according to age and sex. Data were obtained from the patient survey

Fig. 2 Dementia prevalence sorted according to age and diabetic status. Data were obtained from the patient survey
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Fig. 3 Dementia prevalence sorted age and dialysis vintage. Data were obtained from the patient survey

Fig. 4 Performance status and age. The numbers in the figure indicate the percentages for each age group. Data were obtained from the
patient survey.
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Table 4 Performance status of patients treated by main three kinds of treatment, sorted by different age

Dialysis method Performance status score Subtotal Unspecified No data
available

Total

Score 0 Score 1 Score 2 Score 3 Score 4

a. Age <20 years old

Facility hemodialysis 12 2 3 0 2 19 2 5 26

% (63.2) (10.5) (15.8) (0.0) (10.5) (100.0)

Hemodiafiltration 7 2 0 1 0 10 0 2 12

% (70.0) (20.0) (0.0) (10.0) (0.0) (100.0)

Peritoneal dialysis 11 24 12 7 18 72 10 35 117

% (15.3) (33.3) (16.7) (9.7) (25.0) (100.0)

Total 30 28 15 8 20 101 12 42 155

% (29.7) (27.7) (14.9) (7.9) (19.8) (100.0)

b. Age 20≤,<45 years old

Facility hemodialysis 3314 1197 224 106 87 4928 242 1304 6474

% (67.2) (24.3) (4.5) (2.2) (1.8) (100.0)

Hemodiafiltration 3214 1017 172 63 26 4492 102 1099 5693

% (71.5) (22.6) (3.8) (1.4) (0.6) (100.0)

Peritoneal dialysis 274 89 7 6 6 382 34 238 654

% (71.7) (23.3) (1.8) (1.6) (1.6) (100.0)

Total 6802 2303 403 175 119 9802 378 2641 12,821

% (69.4) (23.5) (4.1) (1.8) (1.2) (100.0)

c. Age 45≤,<60 years old

Facility hemodialysis 13,855 6543 1590 842 612 23,442 969 6010 30,421

% (59.1) (27.9) (6.8) (3.6) (2.6) (100.0)

Hemodiafiltration 12,594 5504 1113 455 239 19,905 500 5014 25,419

% (63.3) (27.7) (5.6) (2.3) (1.2) (100.0)

Peritoneal dialysis 1018 358 48 11 13 1448 79 821 2348

% (70.3) (24.7) (3.3) (0.8) (0.9) (100.0)

Total 27,467 12,405 2751 1308 864 44,795 1548 11,845 58,188

% (61.3) (27.7) (6.1) (2.9) (1.9) (100.0)

d. Age 60≤,<75 years old

Facility hemodialysis 26,500 20,676 7809 4425 3566 62,976 2234 15,901 81,111

% (42.1) (32.8) (12.4) (7.0) (5.7) (100.0)

Hemodiafiltration 18,841 14,599 4557 2305 1232 41,534 1023 11,136 53,693

% (45.4) (35.1) (11.0) (5.5) (3.0) (100.0)

Peritoneal dialysis 1396 680 171 55 48 2350 210 1291 3851

% (59.4) (28.9) (7.3) (2.3) (2.0) (100.0)

Total 46,737 35,955 12,537 6785 4846 106,860 3467 28,328 138,655

% (43.7) (33.6) (11.7) (6.3) (4.5) (100.0)

e. Age 75≤ years old

Facility hemodialysis 12,862 16,935 13,098 8973 7275 59,143 2183 15,121 76,447

% (21.7) (28.6) (22.1) (15.2) (12.3) (100.0)

Hemodiafiltration 6692 9310 6252 3558 2123 27,935 730 8152 36,817

% (24.0) (33.3) (22.4) (12.7) (7.6) (100.0)

Peritoneal dialysis 426 381 229 132 89 1257 145 697 2099

% (33.9) (30.3) (18.2) (10.5) (7.1) (100.0)
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following 7 answer choices in response to a question re-
garding exercise habits.

A. Not at all or hardly
B. Less than once a week
C. Almost once a week
D. Two or three times a week
E. Four or five times a week
F. Every day or nearly every day
Z. Unknown

In the current survey, an answer to the question re-
garding exercise habits was collected from 213,930 pa-
tients (65.4%).

Results
Presence/absence of dementia
Age and dementia prevalence
The prevalence of dementia was calculated among all the
dialysis patients and in each of the major age groups. The

Table 4 Performance status of patients treated by main three kinds of treatment, sorted by different age (Continued)

Dialysis method Performance status score Subtotal Unspecified No data
available

Total

Score 0 Score 1 Score 2 Score 3 Score 4

Total 19,980 26,626 19,579 12,663 9487 88,335 3058 23,970 115,363

% (22.6) (30.1) (22.2) (14.3) (10.7) (100.0)

The data were obtained from the patient survey

Table 5 The prevalence of dementia sorted by age and performance status

Presence/absence of
dementia

Performance status score Subtotal Unspecified No data
available

Total

Score 0 Score 1 Score 2 Score 3 Score 4

a. Age <65 years old

Without dementia 46,015 21,848 4885 2292 1283 76,323 1233 1783 79,339

With dementia 289 278 226 235 348 1376 37 39 1452

Subtotal 46,304 22,126 5111 2527 1631 77,699 1270 1,822 80,791

Unspecified 592 481 161 94 175 1503 1462 2893 5858

No data available 1008 517 127 80 38 1,770 54 16,754 18,578

Total 47,904 23,124 5399 2701 1844 80,972 2786 21,469 105,227

Dementia prevalence (%) 0.6 1.3 4.4 9.3 21.3 1.8 2.9 2.1 1.8

b. Age 65≤,<75 years old

Without dementia 32,132 25,876 8703 4218 2211 73,140 1120 1624 75,884

With dementia 519 953 1158 1100 1472 5202 116 185 5503

Subtotal 32,651 26,829 9861 5318 3683 78,342 1236 1809 81,387

Unspecified 460 530 336 196 262 1784 1351 2998 6133

No data available 767 648 260 130 86 1891 57 16,914 18,862

Total 33,878 28,007 10,457 5644 4031 82,017 2644 21,721 106,382

Dementia prevalence (%) 1.6 3.6 11.7 20.7 40.0 6.6 9.4 10.2 6.8

c. Age 75≤ years old

Without dementia 18,242 22,867 13,660 7186 3305 65,260 1101 1571 67,932

With dementia 1030 2613 4918 4814 5551 18,926 371 635 19,932

Subtotal 19,272 25,480 18,578 12,000 8856 84,186 1472 2206 87,864

Unspecified 339 635 603 449 475 2501 1544 3242 7287

No data available 429 611 480 244 169 1933 50 18,593 20,576

Total 20,040 26,726 19,661 12,693 9,500 88,620 3,066 24,041 115,727

Dementia prevalence (%) 5.3 10.3 26.5 40.1 62.7 22.5 25.2 28.8 22.7

The data were obtained from the patient survey
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results are shown in Table 2. The overall dementia preva-
lence among dialysis patients in the 2018 survey was
10.8% (1.8% in the age group of less than 65 years, 6.8% in
the age group of 65–74 years, and 22.7% in the age group
of 75 years or older). Thus, the dementia prevalence was
markedly higher among subjects older than 65 years.

Sex and dementia prevalence
Figure 1 shows the dementia prevalence in each of
the major age groups calculated according to sex. In
each age group, the dementia prevalence was higher
among females than among males (Supplementary
Table 1).

Presence/absence of diabetes mellitus and dementia
prevalence
Figure 2 shows the relationship between the pres-
ence/absence of diabetes mellitus and the dementia
prevalence (Supplementary Table 2). In each age
group, the dementia prevalence was higher among
diabetic patients than among non-diabetic patients.

Treatment method and dementia prevalence
Table 3 shows the relationship between the three main
treatment methods (facility hemodialysis, hemodiafiltra-
tion, and peritoneal dialysis) and the dementia preva-
lence. Hemodialysis patients had the highest prevalence
of dementia, followed by hemodiafiltration patients and
peritoneal dialysis patients.

Dialysis vintage and dementia prevalence
Figure 3 shows the relationship between the dialysis vin-
tage and the dementia prevalence. During the first 10
years of dialysis, the dementia prevalence increased as
the dialysis vintage increased (Supplementary Table 3).
After 10 years, however, the dementia prevalence de-
creased as the dialysis vintage increased.

Performance status (PS)
Age and PS
Figure 4 graphically represents the distribution of age and
PS (Supplementary Table 4). The percentages of patients
with lower activity levels (higher PS scores) were relatively
high among patients who were less than 15 years old or
60 years or older. Among patients who were 90 years or

Fig. 5 Exercise habits and age. The numbers in the figure indicate the percentages for each age group. Data were obtained from the patient survey
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older, the overwhelming majority of patients had low ac-
tivity levels (high PS scores), and the percentage of pa-
tients with high activity levels (low PS scores) was small.

Treatment method and PS
Table 4 shows the relationship between the main three
treatment methods (facility hemodialysis, hemodiafiltra-
tion, and peritoneal dialysis) and PS. The number of pa-
tients tabulated in some cells was too small, so this
tabulation was performed as “under 20 years old” instead
of “under 15 years old.” Among patients aged 20 years
or older, patients treated by peritoneal dialysis were the
most active, followed by those treated with hemodiafil-
tration and facility hemodialysis. Among patients under
the age of 20 years, patients treated by hemodiafiltration
were the most active, followed by those treated with fa-
cility hemodialysis and peritoneal dialysis.

Dementia prevalence and PS
Table 5 shows the results summarizing the relationship
between the prevalence of dementia and PS according to

different age groups. Regardless of age, patients with a
lower activity have a higher prevalence of dementia.

Exercise habits
Age and exercise habits
Figure 5 shows the results of the analysis of age versus
exercise habits among the dialysis patients (Supplemen-
tary Table 5). In each age group, patients who were clas-
sified as “Not at all or hardly” in response to the
question on exercise habits were predominant, account-
ing for 60–80% of all the patients.

Dialysis vintage and exercise habits
Next, the patients were divided into four age groups (0–
44, 45–64, 65–74, and 75 years or older), and the relation-
ship between the dialysis vintage and exercise habits was
analyzed in each age group (Figs. 6, 7, 8 and 9; Supple-
mentary Table 6). In the 45 years and older age groups,
the percentages of patients who were classified as “Not at
all or hardly” tended to be higher when the dialysis vintage
was 35 years or longer. In the 0–44 age groups, the per-
centage of patients who were classified as “Not at all or

Fig. 6 Exercise habits and dialysis vintage: under 45 years old. The numbers in the figure indicate the percentages for each dialysis vintage group.
Data were obtained from the patient survey
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hardly” tended to increase in the group with a dialysis vin-
tage of 25–29 years. However, the age 0–44 age groups in-
cluded almost no patients with a dialysis vintage of 35
years or longer. No other evident relationship between the
duration vintage and exercise habits was seen.

PS and exercise habits
Table 6 shows the results summarizing the relationship
between exercise habits and PS for all the patients. Pa-
tients who exercised more often had a higher physical
activity.

Dementia prevalence and exercise habits
Table 7 shows the results of tabulating the relationship
between exercise habits and the prevalence of dementia
according to major age group. Patients who exercised
more frequently had a lower prevalence of dementia
across all age groups.

Discussion
Presence/absence of dementia
Age and dementia prevalence
When the prevalence of dementia was analyzed in
each of the major age groups, the dementia preva-
lence was found to be markedly increased in the 65
years or older age group (Table 2). As reference data,
Fig. 10 shows the changes in dementia prevalence
over time for each of the major age groups in the
2009, 2010, and 2018 surveys (Supplementary Table
7). The analyses in the 2009 and 2010 surveys were
confined to “patients receiving hemodialysis at a facil-
ity 3 times/week” [8, 9]. For this reason, the analysis
in 2018 included only “patients receiving hemodialysis
at facilities 3 times/week.” The dementia prevalence
in 2018 in each age group was approximately equal
to the corresponding prevalence recorded in 2009 and
2010. This indicates that the status of dementia
prevalence among dialysis patients in Japan has not
changed markedly over the past decade.

Fig. 7 Exercise habits and dialysis vintage: 45–64 years old. The numbers in the figure indicate the percentages for each dialysis vintage group.
Data were obtained from the patient survey

Nitta et al. Renal Replacement Therapy            (2021) 7:41 Page 10 of 22



Sex and dementia prevalence
When the dementia prevalence in each of the major age
groups was analyzed according to sex, the prevalence in
each age group was higher in the females than in the
males (Fig. 1). A similar trend to that noted in the
current survey was also observed in the surveys con-
ducted in 2009 and 2010 within the framework of this
survey program [8, 9]. Among elderly patients, the
prevalence of dementia is generally higher in females
than in males [14]. On the other hand, in Japan, the
prevalence of dementia among young people under the
age of 65 years has been reported to be lower in females
than in males [15]. However, in this report, the preva-
lence of dementia in dialysis patients under the age of 65
years was higher in females than in males. To explore
this matter, the prevalence of dementia according to the
presence or absence of diabetes and the dialysis vintage
was calculated for each sex (Tables 8 and 9). As shown
here, the prevalence of dementia calculated for each age
group was higher in females than in males, regardless of
the presence of diabetes or the dialysis vintage. These

results indicate that among Japanese dialysis patients, fe-
males are more susceptible to dementia than males. We
could not clarify the reason for this difference in the
present analysis.

Presence/absence of diabetes mellitus and dementia
prevalence
An analysis of the relationship between the presence/ab-
sence of diabetes mellitus and the dementia prevalence
revealed that the dementia prevalence was higher among
diabetic patients than among non-diabetic patients in
each age group (Fig. 2). This result was consistent with
the previously reported finding that diabetes mellitus is
a risk factor for dementia [16]. A trend similar to that
observed in the current survey was also noted in the sur-
veys conducted in 2009 and 2010 within the framework
of this survey program [8, 9].

Treatment method and dementia prevalence
As shown in Table 3, facility hemodialysis patients had
the highest prevalence of dementia, followed by

Fig. 8 Exercise habits and dialysis vintage: 65–74 years old. The numbers in the figure indicate the percentages for each dialysis vintage group.
Data were obtained from the patient survey
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hemodiafiltration patients and peritoneal dialysis pa-
tients, regardless of age. Table 10 shows the basic back-
ground factors of the patients who were treated with
each of the three main treatment methods. The mean
age of the facility hemodialysis patients was the highest,
followed by the mean ages of the hemodiafiltration and
peritoneal dialysis patients. However, the prevalence of
dementia, shown in Table 3, had already been stratified
according to the different age groups. Therefore, it is dif-
ficult to attribute the high prevalence of dementia in fa-
cility hemodialysis patients to their advanced age. The
mean dialysis vintage was the longest for hemodiafiltra-
tion, followed by those for facility hemodialysis and peri-
toneal dialysis. There was no significant difference in the
percentage of male patients receiving each treatment.
Thus, it seems unlikely that these findings could have af-
fected the high prevalence of dementia among facility
hemodialysis patients. The prevalence of diabetes was
highest among facility hemodialysis patients, followed by
patients receiving hemodiafiltration and peritoneal dialy-
sis. This report shows that patients with diabetes have a

high prevalence of dementia. This may have affected the
high prevalence of dementia among facility hemodialysis
patients and the low prevalence of dementia among peri-
toneal dialysis patients.

Dialysis vintage and dementia prevalence
In an analysis of the relationship between the duration of dia-
lysis and the dementia prevalence, the dementia prevalence
increased as the dialysis vintage increased in patients whose
dialysis vintage was less than 10 years. Among patients whose
dialysis vintage was more than 10 years, however, the demen-
tia prevalence decreased as the dialysis vintage increased (Fig.
3). A trend similar to the one observed in the current survey
was also noted in the surveys conducted in 2009 and 2010
within the framework of this survey program [8, 9]. To clarify
this background, the relationships between dialysis vintage
and basic background factors are summarized in Table 11.
No significant difference in the mean age of patients belong-
ing to each dialysis vintage was seen for patients with a dialy-
sis vintage of less than 10 years, but the mean age tended to
be lower in patients with a long dialysis vintage among

Fig. 9 Exercise habits and dialysis vintage: 75 years or older. The numbers in the figure indicate the percentages for each dialysis vintage group.
Data were obtained from the patient survey
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patients with a dialysis vintage of 10 years or more. In
addition, a small proportion of patients with a dialysis vintage
of 10 years or more had diabetes. This tendency was remark-
able among patients with a dialysis vintage of 20 years or
more. Thus, patients with diabetes had a relatively high preva-
lence of dementia in this tabulation. This may have been as-
sociated with the low prevalence of dementia among patients
with a long dialysis vintage. It was previously reported that in
non-diabetic patients with no history of cerebrovascular dis-
ease undergoing maintenance hemodialysis, the risk of the
onset of dementia decreased as the dialysis vintage increased
[17]. The results of the current survey may be consistent with
this previous report.

Performance status (PS)
Age and PS
When the PS was analyzed according to age, the per-
centage of patients with lower activity levels (larger PS
scores) increased in the 75 years or older age group. In
the 65–74 years age group, on the other hand, the distri-
bution of the PS scores was close to that in the 45–59
years age group. This result may indicate that the phys-
ical activity level in dialysis patients is relatively well pre-
served until the age of 75 years but begins to decrease
rapidly after the age of 75 years. On the other hand,
there were many patients with low activity scores in the
under 15-year-old age group. This finding may indicate

that renal failure impedes the development of the pa-
tients’ physical functions.
Figures 11, 12, and 13 show the distribution of the

PS scores in each of the major age groups evaluated
at 3 points of time (1998, 2009, and 2018) [8, 12].
The data for 1998 and 2018 cover all the dialysis pa-
tients, while the data for 2009 covers only those pa-
tients who were receiving hemodialysis at a facility 3
times/week. During the period from 1998 to 2009,
the percentage of patients with high activity levels in-
creased slightly and that of patients with low activity
levels decreased slightly in each age group (note that
a small PS score means a high activity level). How-
ever, during the period from 2009 to 2018, the per-
centage of patients with high activity levels decreased
and that of patients with low activity levels increased
slightly in the 75 years or older age group. This may
indicate that the physical activity level in the dialysis
patients tended to improve from 1998 to 2009, but
has improved minimally thereafter.

Treatment method and PS
As shown in Table 4, among patients aged 20 years
and older, the PS of peritoneal dialysis patients was
better than those of hemodiafiltration and facility
hemodialysis patients. The number of patients tabu-
lated in some cells was too small, so this tabulation

Table 6 Exercise habits and performance status (all dialysis patients)

Exercise habits Performance status score Subtotal Unspecified No data
available

Total

Score 0 Score 1 Score 2 Score 3 Score 4

Not at all or hardly 48,347 40,194 22,863 15,643 13,161 140,208 781 576 141,565

% (34.5) (28.7) (16.3) (11.2) (9.4) (100.0)

Less than once a week 4522 4282 1596 479 139 11,018 13 10 11,041

% (41.0) (38.9) (14.5) (4.3) (1.3) (100.0)

Almost once a week 5315 4541 1769 648 172 12,445 35 20 12,500

% (42.7) (36.5) (14.2) (5.2) (1.4) (100.0)

Two or three times a week 11,325 9262 3256 1457 497 25,797 43 197 26,037

% (43.9) (35.9) (12.6) (5.6) (1.9) (100.0)

Four or five times a week 3975 2472 483 167 98 7195 7 33 7235

% (55.2) (34.4) (6.7) (2.3) (1.4) (100.0)

Every day or nearly every day 9398 4699 969 275 86 15,427 21 104 15,552

% (60.9) (30.5) (6.3) (1.8) (0.6) (100.0)

Subtotal 82,882 65,450 30,936 18,669 14,153 212,090 900 940 213,930

% (39.1) (30.9) (14.6) (8.8) (6.7) (100.0)

Unspecified 16,455 10,356 3730 2012 1010 33,563 7507 718 41,788

No data available 2485 2051 851 357 212 5956 89 65,573 71,618

Total 101,822 77,857 35,517 21,038 15,375 251,609 8496 67,231 327,336

% (40.5) (30.9) (14.1) (8.4) (6.1) (100.0)

The data were obtained from the patient survey
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was performed as “under 20 years old” instead of
“under 15 years old.” This table may indicate that
highly active patients are more likely to choose peri-
toneal dialysis. On the other hand, among patients
under the age of 20 years, most of the patients chose
peritoneal dialysis, and several peritoneal dialysis pa-
tients had low activity levels. These results suggest
that pediatric renal failure patients tend to choose

peritoneal dialysis and that their physical activity level
is relatively low.

Dementia prevalence and PS
As shown in Table 5, regardless of age, patients with
lower activity levels had a higher prevalence of dementia.
Previous studies have shown that physical activity pre-
vents the onset of dementia [18, 19]. The result of this

Table 7 Exercise habits and the prevalence of dementia, sorted by different age

Exercise habits Presence/absence of dementia Subtotal Unspecified No data
available

Total Dementia
prevalence
(%)

Without dementia With dementia

a. Age <65 years old

Not at all or hardly 40,525 933 41,458 754 939 43,151 2.3

Less than once a week 3571 51 3622 81 37 3740 1.4

Almost once a week 4007 92 4099 57 54 4210 2.2

Two or three times a week 7686 123 7809 137 233 8179 1.6

Four or five times a week 2450 22 2472 31 46 2549 0.9

Every day or nearly every day 5342 42 5384 84 107 5575 0.8

Subtotal 63,581 1263 64,844 1144 1416 67,404 1.9

Unspecified 12,753 139 12,892 1827 349 15,068 1.1

No data available 3005 50 3055 2887 16,813 22,755 1.6

Total 79,339 1452 80,791 5858 18,578 105,227 1.8

b. Age 65≤,<75 years old

Not at all or hardly 38,775 3786 42,561 890 900 44,351 8.9

Less than once a week 3404 157 3561 102 37 3700 4.4

Almost once a week 3907 220 4127 63 52 4242 5.3

Two or three times a week 8348 408 8756 177 249 9182 4.7

Four or five times a week 2520 57 2577 45 60 2682 2.2

Every day or nearly every day 5326 133 5459 103 119 5681 2.4

Subtotal 62,280 4761 67,041 1380 1417 69,838 7.1

Unspecified 10,796 467 11,263 1765 351 13,379 4.1

No data available 2808 275 3083 2988 17,094 23,165 8.9

Total 75,884 5503 81,387 6133 18,862 106,382 6.8

c. Age 75≤ years old

Not at all or hardly 37,285 14,275 51,560 1480 1023 54,063 27.7

Less than once a week 2952 518 3470 93 38 3601 14.9

Almost once a week 3330 590 3920 80 48 4048 15.1

Two or three times a week 6992 1257 8249 208 219 8676 15.2

Four or five times a week 1740 183 1923 41 40 2004 9.5

Every day or nearly every day 3703 401 4104 111 81 4296 9.8

Subtotal 56,002 17,224 73,226 2013 1449 76,688 23.5

Unspecified 9273 1762 11,035 2038 268 13,341 16.0

No data available 2657 946 3603 3236 18,859 25,698 26.3

Total 67,932 19,932 87,864 7287 20,576 115,727 22.7

The data were obtained from the patient survey
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report is consistent with the results of these previous
studies.

Exercise habits
Age and exercise habits
When exercise habits were analyzed according to age,
the answer “Not at all or hardly” was predominantly se-
lected in each age group (Fig. 9). The next most fre-
quently selected choice was “Two or three times a week”
(8–13%) in each age group. This may indicate that the
patients exercised at a pace consistent with a schedule in
which hemodialysis was performed three times weekly.
The percentages of patients who were classified as “Al-
most once a week” and “Every day or nearly every day”
were each 4–8% in each age group.

Dialysis vintage and exercise habits
When the exercise habits were analyzed according to
dialysis vintage (Figs. 7, 8, and 9), the percentage of pa-
tients who were classified as “Not at all or hardly”
tended to be relatively high in the patients with a long
dialysis vintage in each age group. This finding suggests
that some patients receiving prolonged hemodialysis
might have developed a motor disorder.

PS and exercise habits
As shown in Table 6, patients who exercised more often
had higher physical activities. However, these results
represent single observations made at one time point.
Therefore, the causal relationship between exercise
habits and physical activity cannot be discussed based
on these results. However, this result indicates that exer-
cise habits and physical activity are closely related even
in dialysis patients.

Dementia prevalence and exercise habits
As shown in Table 7, patients who exercised more
frequently had a lower prevalence of dementia across
all age groups. Previous studies have shown that
physical exercise prevents the onset of dementia [18,
19]. This result is consistent with the results of these
previous studies. However, the present results repre-
sent observations made at a single point in time.
Therefore, the causal relationship between exercise
habits and dementia prevalence cannot be discussed
based on these results.

Conclusion
In the 2018 survey, the presence/absence of dementia,
PS, and exercise habits was investigated in individual

Fig. 10 Trend in dementia prevalence in hemodialysis patients who were treated three times a week. Data were obtained from the
patient survey
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Table 10 The basic background factors of patients treated by main three kinds of dialysis methods

Treatment
methods

Mean age (years
old)

Mean dialysis vintage
(years)

Percentage of male
patients

Percentage of patients with
diabetes

Facility hemodialysis 70.0 6.7 65.2 57.5

Hemodiafiltration 67.2 8.4 65.9 53.9

Peritoneal dialysis 63.8 2.9 65.9 52.2

Table 11 The basic background factors of patients sorted by different dialysis vintage

Background factors Dialysis vintage (year)

<5 5≤,<10 10≤,<20 20≤ Total

Percentage of patients treated by each method Facility hemodialysis 58.4 52.8 50.1 43.3 54.1

Hemodiafiltration 36.7 45.1 48.5 51.8 42.3

Peritoneal dialysis 4.8 1.9 0.6 0.2 2.9

Others 0.1 0.3 0.8 4.8 0.7

Percentage of male patients 68.8 66.7 62.0 53.8 65.7

Percentage of patients with diabetes 62.9 62.3 47.4 14.5 56.1

Mean age (years old) of each dialysis vintage patients 69.9 69.2 67.9 66.6 69.1

This tabulation was performed on all dialysis patients

Fig. 11 Trend in performance status: under 60 years old. The numbers in the figure indicate the percentages for each year. Data in 1998 and
2018 are for all dialysis patients, while the data in 2009 is only for patients who were receiving hemodialysis at a facility 3 times/week. Data were
obtained from the patient survey
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Fig. 12 Trend in performance status: 60–74 years old. The numbers in the figure indicate the percentages for each year. The data in 1998 and
2018 are for all dialysis patients, while the data in 2009 is only for those patients who were receiving hemodialysis at a facility 3 times/week. Data
were obtained from the patient survey
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dialysis patients. The dementia prevalence in the dialysis
patients overall was 10.8% (1.8% in the less than 65 years
age group, 6.8% in the 65–74 years age group, and 22.7%
in the 75 years or older age group). An analysis of the
patients’ PS revealed that the percentage of patients with
low activity levels (high PS scores) tended to be relatively
high in the less than 15-year-old and 60 years or older
age groups. An analysis of the exercise habits revealed
that the percentage of patients selecting the choice of
“Not at all or hardly” was the highest (60–80%) in each
age group.
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