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Abstract 
Background: A correlation has been found between self-care and caregiving 
ability in home discharged stroke patients. However, few studies have ex-
plored the interaction between individual self-care and caregiving ability. 
Purpose: This study aimed to investigate the interaction between individual 
self-care and caregiving ability in home discharged stroke patients. Partici-
pants and Methods: A total of 2688 stroke patients registered in the Japanese 
Rehabilitation Database (JRD) were retrospectively analyzed. Patients were 
classified into two groups based on their discharge destination (home dis-
charge, non-home discharge), and the data were modified as mean-centered 
values. After a correlation analysis was performed between all the collected 
data, a hierarchical multiple regression analysis evaluated the interaction us-
ing discharge destination as the dependent variable. Model 1 used two inde-
pendent variables (Rankin scale and cognitive functional independence 
measure score), model 2 used two independent variables (caregiving ability 
and individual self-care), and model 3 used a mean-centering value, which 
was added to model 2. A simple slope was used for further analysis. Results: 
Self-care showed an interaction with caregiving ability. The R2 changes in 
models 1 and 2 were significant in the following: grooming, bathing, gait, and 
climbing stairs (p < 0.01). Additionally, the results of the simple slope analysis 
were significant for all areas. Conclusion: Based on the JRD, this study sug-
gested that a focus on improving these areas, especially climbing stairs, is ef-
fective in preparing for home discharge and should be positively considered 
for stroke patients. 
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1. Introduction 

Stroke causes various long-term symptoms and post-stroke disabilities. Stroke 
patients have functional disabilities, of which gait and activities of daily living 
(ADL) disturbances are the most common consequences [1] [2]. For these rea-
sons, more than half of stroke patients need to be partially or totally assisted by 
others in ADL after discharge [3] [4]. Stroke patients’ caregivers experience var-
ious problems ranging from physical, mental, social to economic problems that 
affect their quality of life [4] [5]. Therefore, it is necessary to address not only 
physical but also environmental factors such as human resources that affect 
stroke patients living at home [6]. However, comprehensively considering and 
adjusting these factors in an aging society with a decreasing birth-rate is difficult. 
Consequently, it tends to be more difficult to return home after getting dis-
charged from the hospital, even if they have such hope at admission. Moreover, 
stroke is one of the major causes of loss of independence and lower quality of 
life. Additionally, stroke has been cited as one of the major causes of long-term 
caregiving. Hence, the aim of rehabilitation on recovery is to enhance the ADL 
in stroke patients. Thus, it is necessary to effectively improve ADL based on 
prognosis prediction in the early stage and planning after leaving the hospital. 
However, discharge planning is difficult to undertake while comprehensively 
considering the various factors surrounding stroke patients, and there is a 
chance that they may not be able to return to their home after leaving the hos-
pital even if they hoped to do so at admission. Previous studies have investigated 
reports on factors affecting home discharge and a prediction using outcomes [7] 
[8]. These papers showed a relationship between ADL, Functional Independence 
Measure (FIM), and home discharge [9] [10] [11] [12]. Moreover, the number of 
cohabitating people is an important factor for caregiving at home and a crucial 
condition for home discharge, as many studies have shown a significant [11] 
[12] [13]. However, despite the extensive literature available on the relationship 
between ADL, caregiving ability, and home discharge, the interaction between 
caregiving ability and improvements in individual ADL has not been sufficiently 
elucidated in stroke patients. Interventions related to ADL could differ depend-
ing on the existence of an interactive relationship between ADL and caregiving 
ability. Thus, the interaction between ADL and caregiving ability could lead to a 
more significant possibility of home discharge. This could be beneficial for im-
proving quality of life through ADL training during the rehabilitation of stroke 
patients. Therefore, it is important to clarify the existence of an interaction be-
tween caregiving ability and ADL. 

This study aimed to investigate the interaction between caregiving ability and 
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individual self-care activities for home discharge based on the motor-FIM score. 

2. Materials and Method 
2.1. Subjects 

The medical data of 6875 patients with stroke were extracted from the Japan 
Rehabilitation Database (JRD) in the stroke/recovery rehabilitation phase ward 
(January 2016 version, https://square.umin.ac.jp/JARD/). We used anonymized 
observational data obtained in normal clinical settings. The need for informed 
consent was waived due to the retrospective and observational design of the 
study and the use of secondary data. The original data collection had been ap-
proved by the Ethics Committee of the Japanese Association of Rehabilitation 
Medicine (November 14, 2014). However, the committee did not issue an ap-
proval number. A flowchart of the subject in this study is shown in Figure 1. 
The inclusion criteria were as follows: age, 20 - 100 years; days from onset to 
admission, 20 - 200 days; and length of ward stay, 1 - 255 days. Similarly, all data 
were collected based on FIM at discharge, Rankin scale (RS) at discharge, the 
destination of leaving hospital excepting incompletely filed. The exclusion crite-
ria were death, changing hospital due to sudden turn for the worse and individ-
uals who lived in nursing homes or other residential facilities prior to stroke on-
set and finally, the data of 2688 cases were analyzed. The FIM score is reported 
to have high reliability and validity concerning the ADL evaluation after stroke; 
it consists of 13 m-FIM and 5 cognitive FIM (c-FIM) items [14] [15]. The 
m-FIM comprises 13 items in 4 subscales: Self-care, Sphincter control, Transfers,  
 

 
Figure 1. Flowchart of the data sampling with reasons for exclusion. JRD, Japanese reha-
bilitation database. 
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and Locomotion. Self-care includes the activities of eating, grooming, bathing, 
dressing (upper body and lower body, Toileting), Sphincter control (Bladder and 
Bowel management), Transfers (Transferring to bed, chair, wheelchair/toilet/, 
and tub/shower), and Locomotion (Walk or Wheelchair) and Stairs. All items 
were scored using a 7-point ordinal scale: level 1, Total Assist; level 2, Maximal 
Assist; level 3, Moderate Assist; level 4, Minimal Assist; level 5, Supervision; level 
6, Modified Independence; and level 7, Complete Independence. Caregiving 
ability was set using a 5-point ordinal scale: level 1, almost none; level 2, between 
level 1 to 3; level 3, equivalent to be one person who constantly is available to 
care; level 4, between level 3 to 5; level 5, equivalent to be more than two persons 
who are constantly available to care. In this study, the destination after leaving 
the hospital was categorized as follows: home discharge, non-home discharge 
like nursing facilities etc. The stroke type does not generally influence the prog-
nosis [16] [17]. Therefore, this information was excluded from this study. Sex, 
the duration from the onset to hospital admission, the length of ward stay, the 
cognitive FIM score, and caregiving ability were set as the general items. 

2.2. Statical Analysis 

First, all data were modified as mean-centered values to avoid multicollinearity 
among items. The mean-centering value was calculated by subtracting the mean 
from the raw value. Second, correlation analyses were performed, and the evalu-
ation of locomotion interaction was subsequently performed using hierarchical 
multiple regression. Hierarchical regression is a way to show if targeted variables 
show a statistically significant amount of variance in a dependent variable after 
accounting for all other variables. In this way, several regression models are built 
by adding variables to a previous model at each step. This method allows for the 
examination of the contribution above and beyond the first group of indepen-
dent variables. In this study, the RS and c-FIM scores were set as the control va-
riables. This analysis used home discharge as the dependent variable in a predic-
tion formula (model 1) using two items as independent variables (RS, c-FIM) to 
evaluate the correlation of the control variables. Model 2 added two items as in-
dependent variables (caregiving ability and self-care). An interaction was consi-
dered to occur when the effect of an independent variable on a dependent varia-
ble varied across the levels of a moderating variable. Individual self-care score of 
m-FIM at discharge was set as the moderating variable in this study [17] [18]. 
Consequently, a prediction formula, namely “model 3,” added a mean-centering 
value to model 2. Finally, a simple slope analysis was performed as a subtest to 
assess locomotion interaction following the method by Cohen & Cohen [18] and 
the Johnson-Neyman technique (JN technique) [19]. In the concept of interac-
tion, the idea of a two-way effect is essential, as opposed to a causal one-way ef-
fect. The simple slope method evaluates whether the influence of the indepen-
dent variable on the dependent variable is statistically significant when the ad-
justment variable takes a specific value, and has been reported as an effective 
procedure for investigating the significance of the interaction. That is, fixed val-
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ues of the moderator are chosen, and the significance of X’s effect is investigated 
at those points with a hypothesis test or by constructing a confidence interval. 
However, when the moderator value is continuous, a better approach is the JN 
technique. Rather than testing for significance at fixed values of the moderator, 
the JN technique solves for the values of the moderator for which the effect of X 
on Y becomes or ceases to be significant. Moreover, it can express, as a function 
of the moderator, the lower and upper bounds for the confidence bands esti-
mating the effect of X on Y. A graph of the confidence bands makes it easy to see 
for which values of the moderator the effect of the focal predictor on the re-
sponse is significant. The statistical significance level was set at p < 0.05. Statis-
tical analyses were conducted using IBM SPSS version 20.0 (IBM Corp., Ar-
monk, NY, USA), and the online software created by Preacher, Curran, & Bauer 
was used for simple slope analysis. 

3. Results 

In total, the data of 6875 stroke patients were registered on JRD. Of these, the 
4258 patients that failed to meet the inclusion criteria were excluded and the 
2617 that met the criteria were ultimately included in this study. Among all of 
participants in this study, 1092 (41.7%) were female and the median age was 
69.28 years. RS, m-FIM and c-FIM scores at discharge were 2.60, 68.87 and 
26.90, respectively. The baseline characteristics of the subjects in each group 
(home discharge group: FIM level of self-care showed more than supervision 
excepting climbing stairs; non-home discharge: there was moderate assistance 
for the main FIM level and maximal assistance for climbing stairs) are shown in 
Table 1. The home discharge rate was 84.5% and multiple comparisons of all 
items were statistically significant. Table 2 shows the details of the correlation 
between all items and individual self-care correlated with home discharge. A 
hierarchical multiple regression showed the following interaction: grooming, 
bathing, gait, and climbing stairs (Table 3). Figure 2 illustrates the interaction, 
that is, the relationship between the independent and dependent values under 
moderating value variation (means ± 1SD). The simple slope analysis was sig-
nificant for four self-care items (grooming, bathing, gait, and climbing stairs). 
However, it has been reported that a subtest of interaction was limited in the 
case of a continuous variable. For this reason, Figure 3 presents a region of sig-
nificance and 95% confidence band of simple slope in each group. The value of 
the self-care range was relevant to the lower or over the upper bound region in 
all items and it was significant. 

4. Discussion 

This study investigated the interaction between self-care and caregiving ability in 
stroke patients based on the m-FIM score at discharge using multi-facility data 
(JRD). The main finding suggested that self-care and caregiving ability in two 
groups, which were classified based on the discharge destination, had an interac-
tion. The aspects of self-care that influenced home discharge were the following:  
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Table 1. Descriptive characteristics of the subject at discharge. 

 
Overall 

(n = 2617) 
Non-home discharge 

(n = 405) 
Home discharge 

(n = 2212) 

Age 69.28 ± 12.89 76.22 ± 9.43 68.01 ± 13.03** 
Female, %, (n) 41.72 (1092) 47.40 (192) 40.69 (900) 

Days form onset to admission 34.80 ± 14.67 37.75 ± 14.33 34.26 ± 14.68** 
Days of ward stay 101.79 ± 44.44 118.40 ± 40.97 98.75 ± 44.38** 
Caregiving ability 2.27 ± 0.96 1.82 ± 0.94 2.36 ± 0.94** 

Rankin scale 2.60 ± 1.18 3.54 ± 1.03 2.42 ± 1.13** 
m-FIM 68.87 ± 19.00 49.52 ± 21.23 73.59 ± 16.89** 
c-FIM 26.90 ± 7.40 20.68 ± 7.47 28.03 ± 6.79** 
Eating 6.21 ± 1.20 5.36 ± 1.50 6.37 ± 1.06** 

Grooming 5.84 ± 1.59 4.42 ± 1.89 6.10 ± 1.38** 
Bathing 4.68 ± 1.94 2.93 ± 1.76 5.00 ± 1.79** 

Dressing upper body 5.64 ± 1.83 3.85 ± 2.06 5.97 ± 1.58** 
Dressing lower body 5.47 ± 1.99 3.48 ± 2.16 5.83 ± 1.73** 

Toileting 5.62 ± 1.80 3.87 ± 2.16 5.94 ± 1.52** 
Bladder management 5.69 ± 1.96 3.86 ± 2.27 6.02 ± 1.70** 
Bowel management 5.71 ± 1.73 4.15 ± 2.16 6.00 ± 1.47** 

Gait/Wheel chair 5.05 ± 2.02 3.70 ± 2.14 5.30 ± 1.90** 
Climbing stars 3.90 ± 2.26 2.15 ± 1.81 4.21 ± 2.19** 

m-FIM, Functional Independent Measure; motor c-FIM, cognitive Functional Independent Measure; mean ± SD, median ± standard deviation. **: p < 0.01. 
 
Table 2. Correlation between all items at discharge after mean-centering. 
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Discharge 
destination 

1.00 −0.23** −0.09** −0.16** 0.20** −0.34** 0.36** 0.30** 0.38** 0.39** 0.42** 0.43** 0.42** 0.40** 0.39** 0.29** 0.33** 

Age 
 

1.00 −0.03 −0.04* 0.03 0.24** −0.29** −0.23** −0.27** −0.29** −0.26** −0.27** −0.27** −0.31** −0.29** −0.25** −0.28** 

Days form onset 
to admission 

 
 

1.00 0.17** 0.05* 0.18** −0.22** −0.16** −0.18** −0.17** −0.18** −0.18** −0.19** −0.17** −0.17** −0.12** −0.17** 

Days of ward stay 
   

1.00 0.02 0.41** −0.19** −0.25** −0.27** −0.39** −0.30** −0.33** −0.32** −0.25** −0.24** −0.22** −0.37** 

Caregiving ability 
    

1.00 0.07** −0.09** −0.09** −0.09** −0.08** −0.075** −0.08** −0.09** −0.10** −0.10** −0.08** −0.07** 

Rankin scale 
     

1.00 −0.51** −0.49** −0.59** −0.70** −0.64** −0.66** −0.64** −0.56** −0.55** −0.52** −0.63** 

c-FIM 
      

1.00 0.58** 0.69** 0.62** 0.63** 0.63** 0.62** 0.65** 0.65** 0.44** 0.45** 

Eating 
       

1.00 0.75** 0.64** 0.67** 0.67** 0.68** 0.64** 0.64** 0.50** 0.49** 

Grooming 
        

1.00 0.76** 0.82** 0.81** 0.80** 0.75** 0.73** 0.58** 0.56** 

Bathing 
         

1.00 0.80** 0.81** 0.79** 0.70** 0.67** 0.57** 0.70** 

Dressing upper body 
          

1.00 0.96** 0.85** 0.75** 0.73** 0.59** 0.61** 

Dressing lower body 
           

1.00 0.87** 0.76** 0.73** 0.60** 0.63** 

Toileting 
            

1.00 0.79** 0.77** 0.62** 0.62** 

Bladder anagement 
             

1.00 0.85** 0.57** 0.57** 

Bowel management 
              

1.00 0.56** 0.53** 

Gait/Wheel chair 
               

1.00 0.51** 

Climbing stars 
                

1.00 

c-FIM, cognitive Functional Independence Measure; Bold and Italic word, item that had an interaction in this study. *; p < 0.05, **; p < 0.01. 
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Figure 2. A result of simple slope analysis in each self-care after mean-centering. (a) 
grooming; (b) Bathing; (c) Gait/Wheel chair; (d) Climbing stairs. 
 

 

Figure 3. A region of significance and 95% confidence band of Simple slope after 
mean-centering. Center line with grey color; Prediction coefficient of simple slope, Up 
and down curve line with red color; 95% confidence interval of prediction coefficient, 
Vertical line with blue; lower or upper bound of region. (a) grooming; (b) Bathing; (c) 
Gait/Wheel chair; (d) Climbing stairs. 
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Table 3. The results of hierarchical multiple regression analysis for individual self-care. 

1. Grooming 
   

Variable 
Step 1 Step 2 Step 3 

b bSE b bSE b bSE 

Step 1 
         

RS −0.065 ** 0.006 −0.049 ** 0.007 0.012 ** 0.004 

c-FIM 0.012 ** 0.001 0.008 ** 0.001 0.014 ** 0.004 

Step 2 
         

Caregiving ability 
   

0.092 ** 0.006 0.505 ** 0.019 

Grooming 
   

0.045 ** 0.006 0.177 ** 0.018 

Step 3 
         

Caregiving ability 
      0.033 ** 0.007 

× Grooming 
      

ΔR2 
   

0.075 ** 
 

0.019 ** 
 

Adj R2 
   

0.237 
  

0.255 
  

2. Bathing 
   

Variable 
Step 1 Step 2 Step 3 

b bSE b bSE b bSE 

Step 1 
         

RS −0.065 ** 0.006 −0.036 ** 0.007 −0.033 ** 0.007 

c-FIM 0.012 ** 0.001 0.010 ** 0.001 0.010 ** 0.001 

Step 2 
         

Caregiving ability 
   

0.091 ** 0.006 0.090 ** 0.006 

Bathing 
   

0.038 ** 0.005 0.036 ** 0.005 

Step 3 
         

Caregiving ability 
      −0.026 ** 0.003 

× Bathing 
      

ΔR2 
   

0.074 ** 
 

0.019 ** 
 

Adj R2 
   

0.236 
  

0.255 
  

3. Gait/Wheel chair 
   

Variable 
Step 1 Step 2 Step 3 

b bSE b bSE b bSE 

Step 1 
         

RS −0.065 ** 0.006 −0.055 ** 0.007 −0.052 ** 0.007 

c-FIM 0.012 ** 0.001 0.012 ** 0.001 0.012 ** 0.001 

Step 2 
         

Caregiving ability 
   

0.092 ** 0.007 0.089 ** 0.007 

Gait/Wheel chair 
   

0.019 ** 0.004 0.019 ** 0.004 
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Continued 

Step 3 
         

Caregiving ability 
      −0.014 ** 0.003 

× Gait/Wheel chair 
      

ΔR2 
   

0.065 ** 
 

0.006 ** 
 

Adj R2 
   

0.227 
  

0.233 
  

4. Climbing stairs 
   

Variable 
Step 1 Step 2 Step 3 

b bSE b bSE b bSE 

Step 1 
         

RS −0.065 ** 0.006 −0.042 ** 0.007 −0.040 ** 0.007 

c-FIM 0.012 ** 0.001 0.012 ** 0.001 0.012 ** 0.001 

Step 2 
         

Caregiving ability 
   

0.092 ** 0.007 0.090 ** 0.006 

Climbing stairs 
   

0.024 ** 0.004 0.022 ** 0.004 

Step 3 
         

Caregiving ability 
      −0.021 ** 0.003 

× Climbing stairs 
      

ΔR2 
   

0.070 ** 
 

0.017 ** 
 

Adj R2 
   

0.232 
  

0.249 
  

RS, Rankin Scale; c-FIM, cognitive Functional Independent Measure. **; p < 0.01. 

 
grooming, bathing, gait, and climbing stairs. Stroke is one of the diseases that 
require daily living care. Caregiving ability is composed of physical, emotional, 
economic, and social factors. In addition, it is reported that improving ADL level 
influences the care burden and discharge destination. FIM is widely used to pre-
dict home discharge, and a previous study reported that the average scores of 
m-FIM and c-FIM for stroke patients who could be discharged to their homes 
regardless of whether they are living alone or with their family was 66.2 and 25.7, 
respectively [20]. Moreover, the Receiver Operating Characteristic analysis 
showed that the cutoff points of m-FIM and c-FIM for stroke patients who re-
turned home to live alone were 78 and 28, respectively [9]. Both average scores 
in this study were similar to the previous studies. Additionally, the home dis-
charge rate was like those of previous studies as well. It is generally seen that ba-
sic actions in daily living in the order of difficulty are rolling over in bed, sitting 
up, standing up, and walking. However, the order of post-stroke recovery is not 
always similar and differs according to the patients’ developmental stage; in ad-
dition, it can be influenced by age and physical paralysis. 

Furthermore, it has been reported that grooming, bathing, gait, and climbing 
stairs in ADL disturbance have a higher burden of care than other self-care such 
as eating [21] [22] [23]. Moreover, only 52% of caregivers were confident in 
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caring for stroke patients, despite their knowledge about stroke-related nursing 
care [22] [24]. For these reasons, it is assumed that the caregiver’s burden de-
pends on the independence level of self-care and influence on home discharge. 

These aspects of self-care are necessary for stroke patients living in their 
homes. However, the independence level of the above-mentioned self-care activ-
ities is difficult to improve, except for grooming [25] [26]. 

The role and development of grooming behavior in daily living are necessary 
for forming social relationships in the community. Regarding oral care, an as-
pect of grooming, it was reported that 83.9% of stroke patients had difficulty 
brushing their teeth and were dependent on caregivers to maintain oral health 
[27]. Behavior involves being conscious of others; for instance, grooming con-
sumes approximately 20% of daily time toward maintaining social relationships 
[28] [29] [30]. Therefore, it is possible that grooming had a high daily frequency, 
despite taking less time than other activities. This may result in having to take 
care of stroke patients anywhere and anytime, therefore increasing the family 
caregivers’ burden. This indicates that the caregivers’ burden depends on the 
independence level of grooming. Consequently, it is assumed that grooming 
presented an interaction, although its independence level is easier to improve 
than for bathing, gait, and climbing stairs and it is the most common basic activ-
ity in daily life.  

Bathing had a similarly strong interaction with other self-care areas in this 
study. Bathing is one of the most difficult actions and requires the caregiver to 
be strong enough to carry the physical burden even while using a shower chair 
instead of a bathtub [27] [31]. It was assumed that the bathing process, which 
includes related activities like standing, grooming, and transfer has an influence 
on the burden as well [31] [32]. 

Stroke patients experience extreme difficulty with even the slightest difference 
level. The environmental situation at home, such as steps within the building, is 
considered to be different from the safety-adjusted environment of the hospital. 
Therefore, this may cause falls in stroke patients and may be one of the obstacles 
in improving their independence to self-care activities. Gait and ADL distur-
bances were reported as factors causing falls in home-dwelling stroke patients. 
Additionally, a relationship between gait speed, balance at hospitalization, and 
falling in home-dwelling stroke patients was reported. Furthermore, on dis-
charge from hospital, both scores of capability and performance in ADL were 
different, and the agreement rate was lower than in other areas [25]. Moreover, 
gait ability is easily influenced not only by physical factors but also external fac-
tors such as home environment [33] [34]. Additionally, stroke patients have a 
high risk of falling at their homes and reported fallers might return to the hos-
pital [35] [36] [37]. For this reason, caring for stroke patients at home is as-
sumed to require a high level of caregiving ability to avoid falling. 

Gait, which is a major disturbing factor for patients discharged to their homes 
post-stroke, is defined as moving from one place to another and requires a high-
ly applied balance control. Moreover, gait is reported to be an important factor 
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for daily living. It is a useful indicator of post-stroke prognosis and can influence 
discharge destination. Therefore, it should focus on an activity like this. Hence, 
maintaining gait requires bearing high caregiving burden through physical help 
to avoid falls in stroke patients.  

As with gait, climbing stairs was reported as a major cause of the high risk of 
falling in home-dwelling stroke patients [31] [38] and had the widest gaps be-
tween capacity and performance of ADL at discharge [25]. Furthermore, the ap-
plied balance ability to stand on one leg is needed while climbing stairs. Such an 
advanced balance ability is one of the most difficult activities and is hard to per-
form at an independent level for stroke patients. Therefore, this situation strains 
caregivers as it takes great effort to ensure that the stroke patient does not fall 
even due to a slight step. The knee joint was reported to be highly loaded when 
climbing the stairs, with an average peak resultant force, in percent of body 
weight, three times higher compared with gait [39], indicating that caregiving 
burden is greater while climbing stairs. Standing with one foot when climbing 
the stairs, it is required even when stroke patients get over different level in the 
home, which also applies considerable pressure on the knee. Thus, it requires 
more direct caregiving as well as advanced techniques compared to other self-care 
activities. Moreover, falling and fall-related injuries are reported to be serious 
problems for home-dwelling stroke patients [40]. For these reasons, falling is a 
negative factor and is assumed to lead to negative feelings such as perceived re-
jection by family members about home discharge. Therefore, it is assumed that 
the ability to independently climb stairs influences discharge. 

It has been reported that climbing stairs was not more highly correlated to 
home discharge when compared to other types of self-care, including gait, which 
was considered one type of extraordinary activity in previous studies [2] [25] 
[39]. Therefore, interventions for home discharge for post-stroke patients have 
mainly tended to target gait. However, climbing stairs was shown to have an in-
teraction with home discharge in this study. Climbing stairs is an activity that 
requires more applied balance than gait or self-care, and it has been reported 
that lower limb function that is used in climbing stairs influences these abilities 
[2] [36] [39]. For this reason, working toward more difficult activities could in-
crease abilities to engage in self-care activities, and a focus on improving climb-
ing stairs could be effective in preparing for home discharge and should be posi-
tively considered for stroke patients. 

A limitation to this study is that RS and c-FIM scores were set as the control 
variables in all groups without considering m-FIM upon discharge; therefore, 
the characteristics of each group were not considered in setting the control va-
riables for that particular group. Hence, future research should investigate the 
interaction between self-care and caregiving ability using control variables that 
reflect the group characteristics or after hierarchy with m-FIM upon discharge. 

In conclusion, this study investigated the interaction of self-care and caregiv-
ing ability in two groups that were classified based on the discharge destination. 
Four areas, namely, grooming, bathing, gait, and climbing stairs, had an interac-
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tion based on the m-FIM at discharge according to the JRD; these self-care prac-
tices exerted a great burden or influence on caregivers and home discharge. 
Therefore, this study’s findings suggest the need for an intervention that focuses 
on improving ADL for stroke patients that live at their home, especially climbing 
stairs. Future research should be conducted in hierarchy with the number of ca-
regivers or m-FIM score upon discharge and should further test and discuss the 
influencing factors. 
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