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Abstract 
Background: In the near future in Japan, chronic dialysis patients will likely face a situation where 
the aging and the lengthening of hemodialysis treatment periods will adversely affect the mobili-
ty-related activities of daily living (MR-ADL). The aim of this study was to investigate chronological 
change in MR-ADL among chronic dialysis patients in need of long-term care and the effect of ad-
mission to long-term care facilities on their MR-ADL. Methods: Data were analyzed from a long- 
term care eligibility assessment survey conducted in late March 2009 of 1000 individuals residing 
in Niigata City, Japan who were approved to receive long-term care. Then data from those indi-
viduals who had undergone the assessment survey ≥4 times over a period of ≥4 years were statis-
tically evaluated. To reveal change in MR-ADL, this study performed a three-way analysis of va-
riance with mean survey scores from assessment categories 2 - 5 containing questions related to 
MR-ADL as the independent variable and the number of eligibility assessment surveys (within- 
subjects factor), facility admission, and dialysis therapy (between-subjects factors) as dependent 
variables. Results: We observed the effect of facility admission in individuals aged >70 years for 
categories 2 - 5, and observed the effect of the number of assessment surveys taken only in women 
≥80 years for categories 2 and 5. Regarding the effect of dialysis therapy, female dialysis patients 
aged ≥80 years and in need of long-term care scored significantly higher on survey items for 
transferring, grooming, toileting, eating, and instrumental activities of daily living, all of which are 
indicators of a moderate decline in ADL. Conclusions: Because dialysis is often initiated in women 
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aged around 80 years, ADL in this group of individuals can be improved by the initiation and 
proper provision of dialysis. 
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1. Introduction 
In Japan, the mean age of chronic dialysis patients in late 2011 was 66.5 years, an increase of 4.9 years over 
2001 figures. Over the same period, mean age at the time of dialysis onset had increased by 3.6 years, from 64.2 
years in 2001 to 67.8 years in 2011 [1]. Thus, one of the characteristics of chronic dialysis in Japan is its aging 
patients. Another characteristic is a lengthening treatment period as patients age. As of 2011, the longest dialysis 
treatment period attained by a Japanese chronic dialysis patient was slightly over 43 years [1]. Long-term dialy-
sis therapy is often accompanied by hemodialysis complications, especially abnormal bone metabolism and di-
alysis-related amyloidosis, causing bone and joint pain and joint dysfunction. In addition to frequent fatigue and 
blood pressure changes, bone and joint disorders can adversely affect the mobility-related activities of daily liv-
ing (MR-ADL) of dialysis patients. Previous studies revealed that some ADL such as transferring, bathing, 
walking, and dressing are affected in elderly dialysis patients particularly [2], and dialysis onset is a factor that 
adversely affects the quality of ADL [3]. Therefore, the challenge associated with aging dialysis patients and 
lengthening dialysis treatment time is to develop measures against factors adversely affecting MR-ADL in di-
alysis patients. 

Three major types of services are available for dialysis patients in need of long-term care: regular transporta-
tion to a medical facility provided by either a family member, the dialysis facility, or a special service facility 
under the long-term care insurance (LTCI) system; admission to a hospital for long-term care and rehabilitation 
under the health insurance system; and admission to a long-term care facility under the LTCI system. Dialysis 
patients needing long-term care and their families can choose among these services based on the patient’s ADL 
and needs. However, the ADL of dialysis patients in need of long-term care and those factors affecting their 
ADL have not been fully elucidated. In Japan, since the establishment of the LTCI system in 2000, long-term 
care services are available upon approval to individuals aged >65 years. During the approval process, an 82-item 
eligibility assessment questionnaire is used to score the applicant’s ADL, including MR-ADL.  

The aim of this study was to use LTCI eligibility assessment scores to investigate chronological change in the 
MR-ADL of dialysis patients in need of long-term care and the effect of admission to a long-term care facility 
on their MR-ADL. Based on the results, we investigated support activities that are useful for maintaining MR- 
ADL in chronic dialysis patients. 

2. Methods 
2.1. Long-Term Care Insurance (LTCI) System 
Japan implemented a long-term care insurance (LTCI) system in 2000 for every Japanese person aged ≥65 
strictly on the basis of physical and mental status [4]. Everyone aged ≥40 years pays premiums, and everyone 
aged ≥65 years is eligible for formal caregiving services [5]. Clients pay 10% of the eligible charges for services 
as a co-payment [6]. The older person (or caregiver) who wishes to receive long-term care applies to the public 
authority, and the initial assessment begins. The standard 2006 edition of the LTCI system assessment was used 
in this study, although as of 2013 the initial assessment is being carried out using the standard 2009 edition.  

A trained local government official evaluates older people with long-term care needs during a home visit us-
ing a 70-item questionnaire on current physical and mental status and a 12-item questionnaire on the patient’s 
use of medical procedures. This information obtained is then input into a computer program to estimate the ap-
plicant’s standardized scores for seven dimensions of physical and mental status (scale 0 - 100). Table 1 shows 
these seven dimensions. 
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Table 1. Eligibility assessment survey categories.                                                                

Category Description 

Category 1 Paralysis and limitation of joint movement 

Category 2 Physical movement and balance 

Category 3 Complex physical movement 

Category 4 Conditions requiring special assistance such as bedsores, lifting one arm, eating, toileting 

Category 5 Conditions requiring assistance with ADL/Instrumental ADL (IADL) 

Category 6 Communication and cognition 

Category 7 Behavioral and psychological problems 

2.2. Data 
Data from the long-term care eligibility assessment survey conducted in late March 2009 of 1000 individuals re-
siding in Niigata City who were approved to receive long-term care were investigated in this study. Individuals 
who had undergone the eligibility assessment process ≥4 times were divided into those who were dialysis pa-
tients (dialysis group) and those who were not (non-dialysis group). Table 2 shows the survey items. Figure 1 
shows the results of statistical analysis.  

2.3. Statistical Analysis 
We evaluated MR-ADL using scores from categories 2 (Physical movement and balance), 3 (Complex physical 
movement), 4 (Conditions requiring special assistance as follows: bedsores, lifting one arm, eating, and toileting) 
and 5 (Conditions requiring assistance with ADL/instrumental ADL (IADL)) of the long-term care eligibility 
assessment survey. The maximum score for each category was 100 points, with higher scores signifying higher 
quality ADL. We grouped individuals by sex, age (≤69 years, 70 - 79 years, and ≥80 years), admission to a 
long-term care facility, and dialysis therapy, and calculated the mean score of each group for the first to fourth 
assessment surveys. In this study, the oldest survey was defined as the first survey, and the latest survey was the 
fourth survey. We used the mean score for those who had taken more than one assessment survey within one 
year. To assess changes over time in ADL, three-way analysis of variance (ANOVA) was performed with mean 
score as the independent variable and the number of assessment surveys taken (within-subjects factor), facility 
admission, and dialysis therapy (between-subjects factors) as dependent variables according to the model below: 

1 2
ijkl i j ij ijl k ik jk ijk ijklY µ α β αβ ε γ αγ βγ αβγ ε= + + + + + + + + +  

Y: Score of survey items 
Μ: Overall mean score 
αi:: Main effect of facility admission i (i = 1, 2)  
βj: Main effect of dialysis therapy j (j = 1, 2)  
γk: Main effect of the number of eligibility assessment surveys k (k = 1, 2, 3, 4)  
αβij: Interaction (facility admission i, dialysis therapy j) 
αγik: Interaction (facility admission i, number of eligibility assessment surveys k) 
βγjk: Interaction (dialysis therapy j, number of eligibility assessment surveys k) 
αβγijk: Interaction (facility admission i, dialysis therapy j, number of eligibility assessment surveys k) 

1
ijlε : Between-subject error term (assuming that both follow the normal distribution ( )2

10,N σ  independently; 
l = 1, 2, ⋅⋅⋅, Nijk) 

2
ijklε : Within-subject error term (assuming that both follow the normal distribution ( )2

20,N σ  independently; 
l = 1, 2, ⋅⋅⋅, Nijk) 

If no interaction effects were observed, two-way ANOVA was performed on the interaction between the 
number of surveys and dialysis therapy or between facility admission and dialysis therapy. Logarithmic conver-
sion of scores was performed to approach their normal distributions. The statistical analysis software PASW18.0 
was used for statistical analysis, with significance set at p < 0.05. 



U. Shimizu et al. 
 

 
2177 

Table 2. Survey items used in this study.                                               

No Item 

1 Sex 

2 Age 

3 Scores from categories 2 - 5 of the long-term care eligibility assessment survey 

  (From the first LTCI assessment to March 31, 2009) 

4 Presence or absence of admission to a care facility 

5 Type of a care facility 

6 Level of assistance/care required 

7 Functional independence Physical disability 

8 Functional independence Cognitive disability 

 

       
Figure 1. Data obtained and statistically analyzed. Data of <4 eligibility as-
sessment surveys 1000 individuals, and divided into those who were dialysis 
group (n = 120) and those who were non-dialysis group (n = 468).           

2.4. Ethical Considerations 
The Niigata City Municipal Information Office approved the use of personal data provided that personal infor-
mation was separated from the data. The Elderly Care Division under the Niigata City Health and Welfare De-
partment stripped identifying information from the individual data and anonymized them with numbers before 
providing us with the data. This study was approved by the Ethics Committee of Niigata University School of 
Medicine. 

3. Results 
3.1. Overview and Background of Subjects (Table 3) 
Of the 1000 individuals approved for long-term care as of March 31, 2009 in the study area, 1 person with in-
complete data was excluded from this study. Of the remaining 999 individuals, 234 (113 men, 121 women; 
mean age, 77.9 years) were assigned to the dialysis group and the remaining 765 (356 men, 409 women; mean 
age, 84.4 years) were assigned to the non-dialysis group. Of these individuals, data from those who had under-
gone the eligibility assessment process for ≥4 years were statistically evaluated. In the dialysis group (n = 120; 
mean age, 77.9 years), individuals were further divided by age as follows: 24 individuals aged ≤69 years (14 
men, 10 women), 44 individuals aged 70 - 79 years (22 men, 22 women), and 52 individuals aged ≥80 years (19 
men, 33 women). At the time of the last survey, 35.1% of these individuals had been admitted to a medical facil-
ity by medical insurance and 45.6% to a long-term care facility by LTCI. In the non-dialysis group (n = 468; 
mean age, 84.7 years) who had undergone the eligibility assessment process for ≥4 years consisted of 18 indi-
viduals aged ≤69 years (10 men, 8 women), 114 individuals aged 70 - 79 years (53 men, 61 women), and 336  

Dialysis group (n=120) Non-dialysis group (n=468)

analyzed

Total number of "dialysis" and "no dialysis" individuals

≥4 eligibility assessment surveys taken (n=588)

<4 eligibility assessment surveys taken (n=421)

1000 individuals approved for long-term care using the long-term care eligibility
assessment survey, Niigata City
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Table 3. Patient characteristics in the dialysis and non-dialysis groups.                                                  

Attribute Classification 
Individuals approved for care Eligibility assessment survey for ≥4 years 

Dialysis (n = 234) Non dialysis  
(n = 765) Dialysis (n = 120) Non-dialysis  

(n = 468) 

Sex Men 113 (48.3) 356 (46.5) 55 (45.8) 186 (39.7) 

 
Women 121 (51.7) 409 (53.5) 65 (54.2) 282 (60.3) 

Age (years) ≤69 44 (18.8) 23 (3.0) 24 (20.0) 18 (3.8) 

 
70 - 79 91 (38.9) 215 (28.1) 44 (36.7) 114 (24.4) 

 
≥80 99 (42.3) 527 (68.9) 52 (43.3) 336 (71.8) 

Facility admission Yes - - 57 (47.5) 263 (56.2) 

 
No - - 63 (52.5) 205 (43.8) 

Type of facility Health insurance facility - - 20 (35.1) 40 (15.2) 

Dialysis group (n = 57) Long-term care insurance 
facility - - 26 (45.6) 179 (68.1) 

Non-dialysis group  
(n = 263) Other - - 11 (19.3) 44 (16.7) 

Level of assistance/care 
required Assistance level 1 2 (0.9) 43 (5.6) 0 (0.0) 19 (4.1) 

 
Assistance level 2 32 (13.7) 64 (8.4) 13 (10.8) 33 (7.1) 

 
Care level 1 23 (9.8) 98 (12.8) 15 (12.5) 41 (8.8) 

 
Care level 2 64 (27.4) 151 (19.7) 26 (21.7) 99 (21.2) 

 
Care level 3 55 (23.5) 162 (21.2) 29 (24.2) 96 (20.5) 

 
Care level 4 40 (17.1) 138 (18.0) 25 (20.8) 95 (20.3) 

 
Care level 5 18 (7.7) 109 (14.2) 12 (10.0) 85 (18.2) 

Functional independence J1 5 (2.1) 9 (1.2) 2 (1.7) 3 (0.6) 

Physical disability J2 15 (6.4) 80 (10.5) 7 (5.8) 30 (6.4) 

 
A1 40 (17.1) 114 (14.9) 19 (15.7) 60 (12.8) 

 
A2 68 (29.1) 220 (28.8) 29 (24.8) 125 (26.7) 

 
B1 44 (18.8) 96 (12.5) 24 (19.8) 64 (13.7) 

 
B2 31 (13.2) 130 (17.0) 22 (18.2) 100 (21.4) 

 
C1 13 (5.6) 27 (3.5) 7 (5.8) 19 (4.1) 

 
C2 18 (7.7) 89 (11.6) 10 (8.3) 67 (14.3) 

Functional independence Independent 57 (24.4) 74 (9.7) 27 (22.5) 34 (7.3) 

Cognitive disability I 66 (28.2) 137 (17.9) 29 (24.2) 79 (16.9) 

 
IIa 29 (12.4) 74 (9.7) 17 (14.2) 39 (8.3) 

 
IIb 43 (18.4) 177 (23.1) 24 (20.0) 108 (23.1) 

 
IIIa 22 (9.4) 171 (22.4) 14 (11.7) 111 (23.7) 

 
IIIb 5 (2.1) 30 (3.9) 2 (1.7) 20 (4.3) 

 
IV 10 (4.3) 86 (11.2) 5 (4.2) 63 (13.5) 

 
M 2 (0.9) 16 (2.1) 2 (1.7) 14 (3.0) 
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individuals aged ≥80 years (123 men, 213 women). Of these, 56.2% were admitted to a care facility: 15.2% to a 
medical facility by medical insurance and 68.1% to a long-term care facility by LTCI.  

3.2. Effect of facility admission revealed by ANOVA 
Scores from categories 2 - 5 of the long-term care eligibility assessment survey for patients aged ≥80 years are 
shown Table 4. We observed no interaction of the three factors in any of categories 2 to 5. In two-way ANOVA,  
 

Table 4. Mean score of eligibility assessment survey (age ≥ 80 years).                                                      

Category Sex Age 
Facility Dialysis Score of eligibility assessment survey 

admission therapy First survey Second survey Third survey Fourth survey 

Category 2 

M 

≥80 years Yes Dialysis group, n = 7 29.1 ± 20.3 29.5 ± 17.2 26.2 ± 17.5 18.3 ± 15.0 

   Non-dialysis group, n = 65 49.5 ± 34.8 49.2 ± 30.2 44.9 ± 30.2 31.0 ± 26.6 

  No Dialysis group, n = 12 62.9 ± 24.9 57.8 ± 22.3 61.6 ± 22.9 54.5 ± 27.5 

   Non-dialysis group, n = 58 60.6 ± 26.1 55.6 ± 23.3 49.1 ± 26.0 43.3 ± 25.8 

 

F 

≥80 years Yes Dialysis group, n = 19 47.3 ± 19.9 43.6 ± 19.1 34.8 ± 19.9 26.8 ± 19.7 

   Non-dialysis group, n = 138 43.9＋31.9 42.1 ± 29.3 35.6 ± 26.6 24.2 ± 23.6 

  No Dialysis group, n = 14 58.5 ± 21.4 59.2 ± 15.4 54.7 ± 15.9 47.8 ± 15.5 

   Non-dialysis group, n = 75 57.6 ± 23.4 53.6 ± 23.4 46.9 ± 23.6 42.5 ± 24.8 

Category 3 

M 

≥80 years Yes Dialysis group, n = 7 21.7 ± 16.4 26.5 ± 15.3 29.4 ± 16.7 23.5 ± 19.4 

   Non-dialysis group, n = 65 37.7 ± 28.3 39.2 ± 25.9 35.4 ± 25.0 24.8 ± 21.1 

  No Dialysis group, n = 12 43.7 ± 10.5 41.8 ± 13.4 41.3 ± 10.3 38.4 ± 9.3 

   Non-dialysis group, n = 58 39.6 ± 13.3 39.1 ± 12.6 35.6 ± 13.7 34.0 ± 14.1 

 

F 

≥80 years Yes Dialysis group, n = 19 32.0 ± 16.0 31.2 ± 15.4 32.5 ± 14.7 23.5 ± 16.7 

   Non-dialysis group, n = 138 31.9 ± 21.1 32.3 ± 20.0 26.6 ± 18.5 21.3 ± 17.3 

  No Dialysis group, n = 14 37.0 ± 11.6 42.4 ± 7.5 43.1 ± 2.2 37.4 ± 10.3 

   Non-dialysis group, n = 75 41.0 ± 17.1 41.8 ± 18.5 36.8 ± 16.6 34.3 ± 16.2 

Category 4 

M 

≥80 years Yes Dialysis group, n = 7 56.4 ± 29.4 59.6 ± 14.3 58.7 ± 17.6 56.7 ± 26.0 

   Non-dialysis group, n = 65 63.6 ± 32.7 67.0 ± 24.6 60.8 ± 26.1 49.2 ± 22.9 

  No Dialysis group, n = 12 86.5 ± 19.3 84.4 ± 15.0 84.6 ± 18.9 76.8 ± 23.8 

   Non-dialysis group, n = 58 82.2 ± 18.2 77.6 ± 18.5 68.8 ± 23.3 65.5 ± 23.6 

 

F 

≥80 years Yes Dialysis group, n = 19 79.5 ± 18.3 77.2 ± 13.7 65.6 ± 18.0 54.3 ± 20.8 

   Non-dialysis group, n = 138 61.8 ± 31.2 61.0 ± 26.7 54.0 ± 24.3 47.0 ± 23.6 

  No Dialysis group, n = 14 83.9 ± 17.6 82.3 ± 18.3 80.0 ± 16.2 81.6 ± 16.4 

   Non-dialysis group, n = 75 86.5 ± 17.7 78.9 ± 17.7 70.0 ± 21.6 65.6 ± 22.6 

Category 5 

M 

≥80 years Yes Dialysis group, n = 7 54.5 ± 30.4 56.5 ± 24.4 58.1 ± 18.9 40.2 ± 32.8 

   Non-dialysis group, n = 65 48.1 ± 30.3 46.2 ± 24.6 42.1 ± 24.9 31.4 ± 23.0 

  No Dialysis group, n = 12 77.0 ± 18.9 74.4 ± 16.4 72.8 ± 19.4 63.9 ± 20.5 

   Non-dialysis group, n = 58 71.5 ± 20.7 65.9 ± 18.2 58.2 ± 23.1 54.6 ± 22.2 

 

F 

≥80 years Yes Dialysis group, n = 19 60.7 ± 21.3 54.8 ± 15.1 48.9 ± 21.4 37.3 ± 21.5 

   Non-dialysis group, n = 138 44.3 ± 30.9 41.0 ± 28.3 35.7 ± 25.8 28.0 ± 24.9 

  No Dialysis group, n = 14 73.6 ± 19.9 70.5 ± 18.0 70.1 ± 17.1 64.1 ± 16.2 

   Non-dialysis group, n = 75 72.6 ± 21.4 65.5 ± 20.5 59.4 ± 22.2 55.6 ± 25.0 
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we observed no interaction between dialysis therapy and number of eligibility assessment surveys. However, we 
observed an interaction between facility admission and dialysis therapy only in women in their 70s for category 
5 (F, 4.809; df 1; p < 0.05). Regarding the simple main effect, individuals with no facility admission in the 
non-dialysis group had a significantly higher score (F, 17.741; df 1; p < 0.001) (Figure 2, Table 5). 

3.3. Main Effect of the Number of Eligibility Assessment Surveys, Facility Admission, and 
Dialysis Therapy 

Table 6 shows the main effect of the number of eligibility assessment surveys, facility admission, and dialysis 
therapy. We observed the main effect of facility admission for individuals aged ≥70 years for assessment cate-
gories 2 and 3. We also observed the main effect for men in all age groups and women aged ≥70 years for cate- 
gory 4, and for men aged ≥70 years and women aged ≥80 years for category 5. We observed the main effect of  
 

 
Figure 2. Interaction between facility admission and dialysis therapy (as-
sessment category 5, women aged 70 - 79 years). An interaction was observed 
between facility admission and dialysis therapy. Then individuals with no fa-
cility admission in the non-dialysis group had a significantly higher score.                           

 
Table 5. Analysis of variance (category 5, women aged 70 - 79 years).                                                

Factors Sum of squares df Mean square F value p value 

Number of eligibility assessment surveys 0.839 2.001 0.420 1.480 0.231 

Facility admission 8.841 1 8.841 4.171 0.044 

Dialysis therapy 8.453 1 8.453 4.809 0.049 

Facility admission * dialysis therapy 10.195 1 10.195 4.809 0.031 

Simple main effect      
Factors Sum of squares df Mean square F value p value 

Facility admission in the non-dialysis group 9.401 1 9.401 17.741 <0.001 
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Table 6. Main effect of the number of assessment surveys, facility admission, and dialysis therapy.                       

Assessment 
category Sex, age Factor Sum of squares df Mean square F value p value 

Category 2 

M, 70 - 79 years Facility admission 6.408 1 6.408 5.036 0.028 

M, ≥80 years Facility admission 8.844 1 8.844 15.31 0.000 

F, 70 - 79 years Facility admission 11.934 1 11.934 14.229 0.000 

F, ≥80 years Facility admission 10.098 1 10.098 10.026 0.002 

 Dialysis therapy 4.077 1 4.077 4.048 0.045 

 Number of surveys 3.768 1.939 1.944 5.995 0.003 

Category 3 

M, 70 - 79 years Facility admission 5.546 1 5.546 9.949 0.002 

M, ≥80 years Facility admission 4.584 1 4.584 12.641 0.001 

F, 70 - 79 years Facility admission 4.093 1 4.093 9.442 0.003 

F, ≥80 years Facility admission 6.568 1 6.568 14.967 0.000 

Category 4 

M, ≤69 years Facility admission 1.72 1 1.72 4.766 0.041 

M, 70 - 79 years Facility admission 3.287 1 3.287 7.586 0.007 

M, ≥80 years Facility admission 3.157 1 3.157 11.956 0.001 

F, 70 - 79 years Facility admission 1.875 1 1.875 5.599 0.020 

F, ≥80 years Facility admission 2.868 1 2.868 8.753 0.003 

 Dialysis therapy 1.9 1 1.9 5.797 0.017 

Category 5 

M, 70 - 79 years Facility admission 6.832 1 6.832 4.884 0.030 

M, ≥80 years Facility admission 8.283 1 8.283 9.369 0.003 

F, ≥80 years Facility admission 17.636 1 17.636 9.576 0.002 

 Dialysis therapy 11.312 1 11.312 6.142 0.014 

 Number of surveys 2.92 1.999 1.461 3.907 0.021 

 
dialysis therapy in women ≥80 years for categories 2, 4, and 5. As for the number of eligibility assessment sur- 
veys, we observed a main effect in women aged ≥80 years for categories 2 and 5. 

4. Discussion 
In this study, we observed no facility admission effect in individuals aged <69 years for assessment categories 2, 
3, and 5 and in women aged <69 years for assessment category 4. First-insured individuals aged ≥65 years and 
in need of long-term care as well as individuals aged 40 - 64 years who have a specified disease (out of 16 spe-
cified diseases) are eligible for LTCI services. In this study, the limitation on the number of service users among 
individuals aged ≤64 years might have contributed to the lack of main effects in groups of individuals aged ≤69 
years. Although we observed main and simple main effects of facility admission in individuals aged ≥70 years 
for categories 2 - 5, we observed the main effect of number of assessment surveys only in women aged ≥80 
years for categories 2 and 5, suggesting that, with or without dialysis, their ADL had already declined at the time 
of facility admission. 

MR-ADL declines in various ways. In the elderly, a decline in ADL can start with ADL related to maintain-
ing and changing posture, followed by leg function. As ADL declines further into the intermediate stage, IADL, 
dressing, transferring, grooming, toileting, eating, and communication are affected. In the advanced stage, swal-
lowing is also affected, followed by memory and then cognitive function [7]. ADL in assessment categories 2 
(maintaining and changing posture, mobility), 4 (bedsores, lifting one arm, eating, and toileting), and 5 (personal 
care, IADL) are generally affected in the intermediate stage. However, these ADL can be improved by dialysis 
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treatment. As of 2008, the onset of dialysis in women peaks around age 75 - 79 years (16.5%), followed by 70 - 
74 years (15.3%) and 80 - 84 years (13.6%) [8]. In this study, we observed the main effect of dialysis among 
women aged ≥80 years for categories 2, 4, and 5. This might indicate that ADL in these female dialysis patients 
aged around 80 improved with dialysis therapy. These results therefore suggest that it is important for dialysis 
patients in need of long-term care to receive proper dialysis therapy and prevent symptoms that are associated 
with a moderate decline in ADL. By maintaining ADL in dialysis patients, it will be possible to reduce medical 
costs and the number of patients admitted for inpatient dialysis. 

Living space affects the life of dialysis patients, including their activity level, personal care, and life rhythm, 
and therefore the care facility that they choose should meet their physical condition and medical care needs. 
Long-term care facilities in Japan are largely classified into three major types, special nursing homes for the el-
derly, geriatric health service facilities, and hospitals specified for long-term care and rehabilitation, with aver-
age room size per person being 13.2 - 10.65 m2, 8 m2, and 6.4 m2, respectively [9]. The large size difference 
suggests that whereas rooms in the special nursing homes for the elderly are meant to be living spaces, rooms at 
the other two types of facilities serve as temporary accommodation for obtaining medical care and rehabilitation. 
However, the long-term care hospital system is scheduled to undergo simplification in 2017 when the LTCI- 
based hospital system terminates, thus leaving only the health insurance-based long-term care and rehabilitation 
system in place. A hospital specified for long-term care and rehabilitation that account for 35.1% of facility care 
in the dialysis group this study, will increase demand for dialysis patients. In the future, long-term care and re-
habilitation hospitals need to provide services to manage the ADL of patients and to establish a system that al-
lows patients to be transferred to other types of facilities or homes depending on their ADL. 

Previous studies have reported on the benefits of exercise programs for maintaining MR-ADL in the elderly. 
Specifically, after engaging in a 4-month exercise program, elderly individuals aged >75 years had improved 
feelings of health with no change in physical strength [10], and a 12-month intervention improved the strength 
of the quadriceps muscles and maintained balancing and walking abilities in frail elderly women [11]. This latter 
training program was directed mainly at improving ADL such as maintaining and changing posture and mobility 
(in category 2) and standing up, maintaining a standing position on one leg, and bathing (in category 3). The ef-
fect of dialysis therapy was significantly higher in elderly women aged >80 years for category 2. Women in oth-
er age groups and men in all age groups had similar ADL, with or without dialysis therapy, indicating the possi-
bility of them obtaining effects similar to those of frail elderly women. Chronic dialysis patients often develop 
complications, and their physical condition can change quickly due to dialysis. Therefore, it is necessary to share 
patient information with their dialysis facility and provide and adjust training that is tailored to the physical con-
dition of individual patients. 

Study Limitations 
This study analyzed data from dialysis patients in need of long-term care provided under the LTCI system. The 
result in this study basically could apply to only Japanese dialysis patients. Therefore, results might vary if the 
analysis were to include data from dialysis patients in need of long-term care but not using the LTCI system. 
Furthermore, this study also excluded data from dialysis patients in need of long-term care who were admitted to 
a hospital specified for long-term care and rehabilitation under the health insurance system. In the future, we 
plan to investigate MR-ADL by including dialysis patients who are in need of long-term care but do not take 
advantage of the LTCI system. 

5. Conclusion 
In this study, we used scores from categories 2 - 5 of the long-term care eligibility assessment survey, categories 
which evaluate the quality of MR-ADL, and calculated scores according to sex and age. We then performed 
three-way ANOVA with the number of eligibility assessment surveys as a within-subject factor and facility ad-
mission and dialysis therapy as a between-subjects factor. Although we observed the effect of facility admission 
among patients in their 70s and over 80 years of age for categories 2 - 5, we observed the effect of the number of 
surveys taken only among female patients aged ≥80 years for categories 2 and 5. Regardless of dialysis therapy, 
patients who were in a facility must have had reduced ADL at the time of facility admission. In female dialysis 
patients aged ≥80 years who were in need of long-term care, dialysis therapy significantly affected transferring, 
grooming, toileting, eating, and IADL, all of which are indicators of a moderate decline in ADL. Women aged 
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around 80 years have a high rate of dialysis onset, and therefore initiation of dialysis and provision of appropri-
ate dialysis therapy might improve their ADL. The results of this study suggest the importance of having dialy-
sis patients who are in need of care maintain functional skills that are equivalent to mid-level ADL. 
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