
Introduction 

Cans with “easy-open ends” that can be opened 
without a tin opener are common [1]. Easy-open lids 
that form the entire end of canned are known as “full 
open ends” (FOEs) [2]. FOEs are removed using a two- 
handed motion that involves holding the can still with 
one hand while pulling the FOE tab with the other hand 
[3]. This task is difficult for individuals who can only 
use one hand.

One method of opening such cans with one hand is 
to attach the can to a suction cup device (T.L.I. Suction 
Cup; Richell Corp.) [4]. This method enables round 

cans to be opened, but it cannot be used with rectangular 
or elliptical cans. Therefore, some people open round 
cans with one hand using a spoon or finger to press 
on the FOE [5, 6] and adopt this method for opening 
rectangular and elliptical cans. Both methods involve 
pushing the FOE down, causing both fingers and the can 
lid to become smeared with the can contents. Therefore, 
we developed a self-help device for opening the lids of 
rectangular or elliptical cans without the fingers or FOE 
touching its contents.

This study evaluated the effectiveness of this device 
in patients with hemiplegia by comparing it with a spoon 
(conventional method) for opening an elliptical can. We 
also investigated differences in the difficulty of using the 
device with the dominant and nondominant hands.

Methods

Participants
We recruited 28 patients with hemiplegic stroke 
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(12 males, 16 females) who regularly attended daytime 
nursing care facilities. All participants were right-handed  
and in the chronic phase (> 1 year after stroke onset). 
The mean age of the participants was 70.2 ± 9.5 years 
(range, 48–86 years). The participation criteria for this 
study were (1) unilateral motor paralysis; (2) a lack of 
functional impairment that would interfere with daily 
life, manifesting in the upper limbs, fingers, or lower 
limbs on the nonparalyzed side; (3) an absence of higher 
brain dysfunction; (4) a revised Hasegawa Simplified 
Intelligence Scale score within the normal range of ≥ 21 
[7]; and (5) the ability to stably maintain a sitting posi-
tion.

Ethics 
This study was approved by the Ethics Committee  

of Tohoku Medical School (approval number 39; ap-
proval date: August 23, 2023) and was conducted in 
accordance with the Declaration of Helsinki. Written 
informed consent was obtained from all participants.

Equipment
Figure 1 shows the device. The experiment was 

conducted with the participants seated with the shoulder 
joint in the intermediate position, elbow joint bent at 
90°, and wrist positioned such that it touched the prox-
imal edge of the can. While in this position, the length 
of the device was adjusted so that the tip of the J hook 
touched the tab on the can. Elliptical cans were used in 
the experiment.

The opening motion was videoed from the para-
lyzed side and from the front simultaneously with two 
webcams (c920r, Logicool Co Ltd., Lausanne) at 30 
frames per second with myoVIDEO (NORAXON USA 

Inc., Scottsdale), which was used for recording and 
analysis.

Opening motion procedure 
Figure 2 shows the procedures for opening the can 

with the device and with a spoon using the right hand. 
The top row shows opening with the device. The 

can should be placed on the non-slip mat and the tab 
lifted with a finger (Step 1). The tab should then be 
rotated to the opposite side, and the device hung around 
the neck. The device should be hooked onto the tab, the 
middle of the FOE should be held down with the finger, 
and the body should be tilted backwards until the FOE 
is half open (Step 2). The fingers should be shifted to 
grasp the front and back of the can, and the body should 
be tilted backwards again until the FOE is fully open 
(Step 3). The can should then be rotated so that the tab is 
on the nonparalyzed side, and the tab should be held and 
the FOE slightly tilted toward the contents of the can 
(Step 4). The FOE should be tilted slightly toward the 
outside (Step 5). Steps 4 and 5 should be repeated until 
the FOE comes off (Step 6).

The bottom row shows opening with a spoon. 
The can should be placed on the non-slip mat and the 
tab lifted with a finger (Step 1). The spoon should be 
held with the thumb against the outside of the bowl 
and pressed down on the edge in front of the tab that is 
starting to open. While rotating the can clockwise, the 
can should be opened by pressing down the edge of the 
spoon in the counter-clockwise direction (Steps 2–5). 
The procedure is completed by fishing out the FOE that 
has fallen into the contents of the can (Step 6).

Fig. 1. 	 Device structure
The string was made of polypropylene with a diameter of 8 mm. J-hook (Magical Pin Hooks; BEST Inc., Tokyo) were attached 

to the string with a cable tie. The part indicated by an arrow was made into an adjustable grip hitch to allow the total length to be 
adjusted in the range of 400–500 mm.
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Procedure 
The procedures for opening the can with the device 

and with a spoon were explained, and after they had 
practiced both, the participants were asked to open the 
can with the nonparalyzed hand. After the experiment, 
we judged whether each participant could perform the 
opening the can. Next, the time required to open the 
FOE (opening time) was measured from the video re-
cording.

Analysis
Success or failure of opening operation 

We compared the success and failure of opening the 
can with the device or with a spoon. Success and failure 
were defined as complete and incomplete removal of the 
lid, respectively. 

Opening time
The time from the point at which the participant 

first touched the device or spoon until the opened FOE 
was lifted off the can was measured in the video, and the 
opening times for the device and spoon were compared. 
A Wilcoxon signed-rank test was used for statistical 
analysis, with p < 0.05 regarded as significant. Partici-
pants who failed to open the can with the device, spoon, 
or both were excluded from this comparison.

The opening time with the device was compared 

between individuals with right and left hemiplegia. A 
Mann-Whitney U test was used for statistical analysis, 
with p < 0.05 regarded as significant. IBM SPSS Statis-
tics version 22.0 (IBM Corp., Armonk, NY) was used 
for statistical analyses.

Results

Success or failure of opening (Table 1)
All the participants successfully opened the can 

with the device, and 25 successfully opened it with a 
spoon.

Opening time
As shown in Table 1, it took significantly longer to 

open the can with a spoon than to open it with the device 
( p < 0.01). As shown in Table 2, there was no difference 
in the opening time with the device between patients 
with right and left hemiplegia. 

Discussion

In this study, we compared a self-help device that 
we developed with a spoon for can opening to verify the 
effectiveness of this device. All participants successfully 
opened the can with the device, and its use significantly 
reduced the opening time. These results suggest that 

Fig. 2. 	 Procedures for opening.
The top row shows opening with the device. Steps 1–3 are photographed from the paralyzed side, and Steps 4–6 are photo-

graphed from the front. The procedure is similar for the left and right hands, but in Step 4, the FOE must always be tilted toward 
the contents of the can. The FOE should be tilted toward the contents of the can only until it is vertical, as shown in the picture of 
Step 4. Care must be taken not to tilt it too far toward the contents of the can, as in this case it will be impossible to bring it back 
up. The bottom row shows opening with the spoon. All steps are photographed from the paralyzed side. The procedure is similar 
for the left and right hands, but the can is rotated and the FOE is pressed down in the opposite directions.
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using our device to open cans is more practical for hemi-
plegic individuals than the conventional spoon method.

As shown in Steps 2–5 in the bottom row of Fig. 2, 
opening the can with a spoon requires pressing it down 
repeatedly at short intervals around the edge of the FOE 
to open it completely. However, the device allows the 
can to be held down with the hand, and it may be opened 
in one go by following Steps 2 and 3 in the top row of 
Fig. 2. The repeated movements required to open the can 
with a spoon are not needed when the device is used, 
and this may significantly shorten the opening time. A 
longer time required to perform a task indicates that the 
operation is more difficult [8]. In other words, the fact 
that it took less time to open the can with the device 
indicates that the task was less difficult than opening it 
with a spoon. Furthermore, since opening a can with our 
device engages the stronger muscles of the body rather 
than the muscles of the fingers as when using a spoon [9], 
it may have made the opening process easier, leading to 
the reduced opening time.

There was no significant difference in the opening 
time when the device was used by individuals with left 
or right hemiplegia. As all the study participants were 
right-handed, those with left hemiplegia used their 
dominant hand, and those with right hemiplegia used 
their nondominant hand. This suggests that there was no 
difference in the degree of difficulty in using the device, 
and that it was equally effective irrespective of the use 
of the dominant or nondominant hand.

Limitations and future directions
The study participants were all individuals with 

chronic hemiplegia who were capable of attending a 
daycare facility. Patients with acute hemiplegia and 
severe brain dysfunction were excluded. Thus, it is 
unclear whether this method will be effective in patients 
with acute hemiplegia and/or severe higher brain dys-
function. All the study participants were right-handed, 
and it was not demonstrated whether a similar effect can 
be obtained for left-handed individuals. Further studies 
are required to verify this method in patients with acute 
hemiplegia, higher brain dysfunction, and other diseas-
es, as well as in left-handed individuals.

Summary and Conclusions

Our findings suggest that the self-help device is 
effective in patients who can use only one hand for can 
opening. This device, made from inexpensive everyday 
items, may enable individuals who can use only one 
hand to open cans easily.
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Introduction

The number of Japanese elementary and junior high 
school students who refuse to attend school increased 
from 66,817 in 1991 to 299,048 (105,112 primary school 
students and 193,936 junior high school students) in 
2022, representing a 4.4-fold increase [1]. Currently, the 
state of support for school-refusal students is limited to 
a few initiatives outside of school, although some sup-
port also appear within school, including comprehensive 

support approaches and cognitive-behavioral therapy 
[2–4]. Moreover, few occupational therapists (OTs) visit 
the homes or rooms of school-refusal students.

Since 2015, OTs have been providing home visits 
to students refusing to attend school, using a service 
system based on the Japanese Health Insurance Act. To 
date, 13 OTs have assisted 108 students who refused 
to attend school, 77 of whom have returned to school.  
Numerous cases of school refusal due to Internet gaming 
addiction have been reported. We examined the effects 
of an OT’s home visit on a junior high school student 
who was addicted to Internet games.

Case report

The first home-visit occupational therapy interven-
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the effects of visiting occupational therapy on a junior high school student with an addiction to Internet games.
Methods: The case (Case) involved a home visit by an OT to a 13-year-old boy with attention deficit/hyperactivity dis-
order. Case told the OT that he was addicted to competitive Internet games and went to bed around 5 a.m. 
Result: OT spoke with Case concerning his daily rhythm, and he promised to be in bed by midnight. However, this 
promise was frequently broken, and no improvement was seen in his life rhythm or his relationship with his family. 
Therefore, the OT increased the frequency of visits from once to twice a week. Six months into the visit, the OT took 
advantage of plastic model making, which Case had shown interest in, to break the vicious cycle caused by Internet 
games. Case’s reliance on Internet gaming was eliminated, thanks to plastic model building, and his life rhythm sig-
nificantly improved. Case’s Vineland-2 Adaptive Behavior Scale scores also improved, and his Maladaptive Behavior 
Scale score was zero. 
Conclusion: The OT’s encouragement to build plastic models occurred at the right time to assist Case to break free 
from his addiction. These findings suggest that home-visit occupational therapy is effective for students who refuse to 
attend school.
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tion began with a 13-year-old boy (Case) who lived with 
his father, mother, and younger sister. He was diagnosed 
with attention deficit/hyperactivity disorder (ADHD). 
The diagnosing doctor stated that “He has a strong 
obsession with Internet games and is in constant con-
flicts with his family. Please improve his interpersonal 

relationships and rhythm of daily life.” OT began home- 
visiting Case in February, 11 months after he began 
junior high school. He had already missed 48 days of 
school.

Case’s ADHD characteristics and the flow of OT 
visits are shown in Table 1. We used a flowchart from 

Table 1  Intervention process for Case and his parents

First period: From February to March in the first year of junior high school

Case characteristics Case was highly impulsive, could not stop playing games, and could not switch his thoughts. He was often in trou-
ble with his parents over his gaming and was verbally abusive and violent when angry.

Intervention goal and plan Establishment of a bilateral relationship; the occupational therapist (OT) made it a priority to establish a bilateral 
relationship with Case and engaged him in talking about games that interested him and playing games with him. 

Case observations The OT began learning games that interested Case; in turn, Case accepted the OT and began to talk in detail about 
his daily life and why he refused to go to school.

Family’s intervention and 
relationship 

The establishment of a bilateral relationship with the Case was a top priority for the OT. During this period, the 
only outreach to the parents was to gather information. One day, the father became angry and destroyed the Case’s 
game monitor because the games took too long to finish.

Second period: From April to July in the second year of junior high school

Case characteristics Case was highly impulsive, and his thoughts remained centered on gaming. He continued to be verbally abusive 
and violent toward his parents.

Intervention goal and plan

Improvement of life rhythm; the OT provided interventions to improve Case’s daily rhythms. First, based on the 
results of the Functional Independence Measure and Vineland-2 Adaptive Behavior Scale, he worked with Case to 
create a daily rhythm chart and he promised to regularize his bedtime. The OT made time to talk with Case’s par-
ents to discuss how to engage with Case.

Case observations
For several days following the intervention, the OT checked in with Case. He initially maintained a regular bed-
time but was unable to continue. During this period, Case was calmer and had a good demeanor during face-to-
face interactions. 

Family’s intervention and 
relationship

In each session, the OT set time to meet with Case’s parents to discuss how they could approach Case. The parents 
were asked to fill a daily rhythm checklist to confirm bedtime and waking time. The parents’ approach to Case 
changed, resulting in fewer problems within the family.

Third period: From August to September in second year of junior high school

Case characteristics Case was highly impulsive, and he still primarily thought about his games. His outbursts at his parents continued.

Intervention goal and plan

Strengths of current capabilities and adjustments to environmental factors; the plan was based on the Management 
Tool for Daily Life Performance assessment exercise sheet. The OT suggested that Case’s ability to concentrate 
could be utilized in plastic model making. He encouraged Case to build plastic models with his father and entered 
them in a plastic model contest.

Case observations Case spent less time playing games and more time making plastic models. He talked more with his father and 
spent more time in his father’s room. He no longer had problems with his parents.

Family’s intervention and 
relationship

Interviews with the parents continued during the visit. Discussions with Case focused on confirming his living 
situation and progress in plastic model making. Case was struggling with this process; therefore, to improve the 
relationship between Case and his father, the OT suggested that Case work on plastic models with his father and 
obtain his consent. The father was advised to only help Case when he asked for help himself.

Fourth period: From October to March in the second year of junior high school

Case characteristics Case’s impulsiveness remained. He was better able to switch his thinking. However, it seemed difficult for him to 
view himself objectively.

Intervention goal and plan Improved self-awareness and self-efficacy; Case and the OT discussed his high school education and future, en-
couraging him to consider his own characteristics, self-awareness, and ways of dealing with failure.

Case observations As a result, Case came to understand his own characteristics and recognized them as his own. He recognized that 
gaming was ruining his prospects.

Family’s intervention and 
relationship

Interviews with the parents continued during the visits. The discussions confirmed Case’s status and their respons-
es. The OT praised the parents for becoming appropriately distanced and involved with Case.
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our involvement with the 108 students who refused to 
attend school to analyze the intervention in the OT’s ini-
tial visit. The flowchart of the initial OT visit in this case 
is presented in Fig. 1. From Case’s first OT visit, his 
response proceeded as shown in the arrow in Fig. 1 [5]. 
Case responded well to the OT, and they spoke about 
school. Because Case was waiting for instructions, OT 
focused on open-ended questions to establish a bilateral 
relationship. Observations and interviews revealed that 
Case showed disorganization in his self-care, as convert-
ed to a Functional Independence Measure (FIM) score 
points for eating (4 points), grooming (4 points), bathing/ 
showering (4 points), and dressing (4 points). Plastic 
model boxes and materials covered his room and re-
stricted movement in it. The OT visited weekly, sharing 
Case’s interests and offering career advice. In the fourth 
OT visit, Case told the OT that he was addicted to com-
petitive online games and usually went to bed around 
5:00 a.m. The OT discussed with Case how to improve 
his daily rhythm, and Case agreed to be in bed by mid-
night. However, his promises were frequently broken, 
and there was no improvement in his rhythm or interac-
tions with his family, OT home visits were increased to 
twice weekly. At each visit, the OT inquired into Case’s 
school attendance, bedtime, and daily activities. Case 
frequently broke his promises.

Six months into the therapy, the OT took advantage 
of plastic model making, which Case had shown interest 
in, to break the vicious cycle of daily rhythms. The OT 

suggested that Case enter the plastic model creation 
competition, and Case agreed. With the assistance of his 
father, Case was able to meet the deadline for submitting 
an entry to the contest. Case stopped playing Internet 
games altogether 1 week before registering his work in 
the competition. He won second place nationwide. This 
achievement enabled him to break free from his reliance 
on Internet games and maintain his bedtime routine. 
Conversations with his father also improved, and his in-
terpersonal interactions with his family and daily routine 
improved dramatically.

One year after the beginning of visits, Case was 
hoping to be a professional plastic modeler, and he 
rarely missed school. During the home visits, the OT 
reviewed assignment deadlines and checked grades. The 
OT also discussed Case’s strengths and weaknesses, his 
concerns regarding high school entrance exams, and his 
post-high school plans. Case was able to enter his high 
school of choice.

Case’s scores on the Vineland-2 Adaptive Behav-
ior Scale improved, and his score on the Maladaptive 
Behavior Scale was zero (Table 2). The FIM score was 
perfect.

Discussion

A strong link exists between Internet game depen-
dence and ADHD in children [6, 7]. When the OT first 
met Case, he had fallen into a game-centric lifestyle 

Fig. 1. 	 Flow of first visit occupational therapist. 
	 Intervention process for visiting occupational therapy.
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disrupting his daily rhythm. The OT developed a trust-
ing relationship with Case while working to improve 
his daily rhythms. Overcoming his addiction to Internet 
games was not easy. OT explained his developmental 
characteristics and status to his family, gaining their co-
operation. As the home visits continued, the OT became 
more aware of Case’s current situation and interests. 

The authors speculate that during the 6 months of 
home visits, Case became aware of his problems, under-
stood them, and considered solutions. To regulate daily 
rhythms, synchronizing the internal circadian rhythm 
with the external 24-hour schedule is crucial [8]. Expo-
sure to sunlight is an effective means for this purpose  
[9, 10]. However, Case’s bedtime ranged from late at 
night to early in the morning. To ensure that his life 
rhythms were organized, he needed to make sure he got 
enough sleep at night. It was also very important for 
Case to be aware of the need to go to bed and wake up 
earlier. The implementation of the daily rhythm check 
sheet helped raise Case’s awareness of the importance of 
going to bed early. In addition, the OT’s visits to Case’s 
room increased their awareness of the visiting schedule, 
and, along with the presence of a third party, we suspect 
that this led to earlier bedtimes and to successfully 
waking up in the morning.

We hypothesized that Case increased his self-efficacy  
by completing the plastic model project and winning a 
prize. His father’s involvement was an important factor 
in this process. Case shared time with his father and 
examined himself through plastic models. The OT con-
tributed to the creation of this environment. One year 
after the OT’s visit, Case declared that Internet gaming 
was harmful for him and that he would never play again.

This suggests the effectiveness of OT involvement 
in home visits for students refusing to attend school due 
to Internet gaming addiction. 
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Table 2 � Case’s Score on the Vineland Adaptive Behavior Scales 
Second Edition

Domain Start of visiting 
OT

Junior high school 
graduation

Communication 
Skills for daily living
Socialization 
Internalizing
Externalizing

74
69
70
10
12

113
109
111
  0
  0



Introduction

Knit caps collectively refer to all hats made from 
knitted fabric. They are used as a source of warmth 
and as fashion accessories [1]. Wearing a knit cap for 
warmth helps insulate the head, with a better insulating 
effect achieved by covering the ears [2]. Consequently, 
individuals living in cold regions are more likely to wear 
knit caps for warmth. Putting on a knit cap requires a 
bilateral hand motion that involves inserting both hands 
into the cap, stretching it to the sides, placing it over the 
head, and adjusting it [3]. However, this is a difficult 
operation for individuals who can only use one hand to 

perform this task. To address this, we developed a self-
help device (“device”) that is easy to operate and can 
be created using inexpensive daily items. Although the 
device was initially developed to close zippers single- 
handedly [4], we hypothesized that it could also be ap-
plied to the task of putting on a cap. 

Therefore, this study aimed to demonstrate the ef-
fectiveness of the device by comparing the usage motion 
with the non-usage motion without using the device in 
patients with hemiplegia attempting to put on a cap.

Materials/Subjects

Participants
We recruited 28 hemiplegic stroke patients (12 

males, 16 females) who regularly attended daytime nurs-
ing care facilities. All participants were right-handed 
and in the chronic phase more than one year after stroke 
onset. The participants’ mean age was 70.9 ± 8.5 years. 
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Abstract: Purpose: Patients forced to use only one hand find wearing a knit cap without a brim difficult. Therefore, 
we developed a self-help device using a string and clothespin. The device can immobilize the knit cap, making it easy 
to put on the cap with one hand. This study aimed to demonstrate the device’s effectiveness by comparing the action of 
putting on the cap with the device (usage motion) and without the device (non-usage motion) in hemiplegic patients.
Methods: Twenty-eight hemiplegic patients were recruited as participants. After receiving explanations about the pro-
cedures for both the usage and non-usage motions, the participants were asked to put on the knit cap with one hand. 
Next, the success of the action was evaluated before hearing the feedback provided by participants regarding the ease of 
wearing. Finally, the time taken to put on the cap was measured from the video footage.
Results: The usage motion made it easier to wear the cap and had a higher success rate than the non-usage motion.
Conclusion: The experimental results suggest that the motion of putting on the cap using the device is an efficient 
method for hemiplegic patients. Furthermore, it was demonstrated that hemiplegic patients can comfortably wear a knit 
cap without difficulty using a self-help device combining inexpensive daily items.
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The inclusion criteria for this study were (1) unilateral 
motor paralysis, (2) a lack of functional impairment, 
interfering with daily life and manifesting in the upper 
limbs, fingers, or lower limbs on the non-paralyzed side, 
(3) an absence of higher brain dysfunction, and (4) a 
revised Hasegawa Simplified Intelligence Scale score 
within the normal range of ≥ 21 [5].

Methods 

Ethics 
This study was approved by the Ethics Committee 

of Tohoku Medical School (approval number 216; 
approval date: March 16, 2023) and conducted in 
accordance with the Declaration of Helsinki. Written 
informed consent was obtained from all participants.

Equipment
Figure 1 (left) shows the device used in the exper-

iment. The string length for each participant was set as 
the distance from where the string without the clothespin 
was secured under the non-paralyzed thigh to the point 
where the clothespin on the opposite side contacted the 
forehead. Additionally, the distance was set to the length 
that the participant felt most comfortable wearing during 
practice before the experiment, and the length was 
adjusted by holding the string under the non-paralyzed 
thigh. Figure 1 (right) shows the knit cap used in the 
experiment. The experiment was performed in a seated 
position. The putting-on motion was captured using a 
web camera (c920r; Logicool Co Ltd., Lausanne, Swit-
zerland) from the front, and the images were uploaded 
at 30 frames/s in myoVIDEO (NORAXON USA Inc, 
Scottsdale, AZ, USA) and recorded and analyzed.

Putting-on motion procedure
Figure 2 displays the putting-on procedure using the 

right hand. The upper and lower rows show the usage 
and non-usage motions, respectively. 

Procedure 
We explained both motions to the participants, who 

then practiced the activities until they were satisfied. 
Subsequently, they were asked to wear the knit cap 
using the non-paralyzed hand. After the experiment, we 
determined whether the participants successfully put 
on the knit cap and subjectively evaluated the ease of 
putting it on. Next, we measured the time taken to put 
on the knit cap (“putting-on time”) using the captured 
video footage.

Analysis
Success or failure

Success was considered when the participants could 
put on the knit cap to the ears, and failure was defined 
as the inability to do so. The success rate was analyzed 
using the chi-squared test with a significance level set to 
< 5%.

Subjective evaluation of ease of putting on the cap
Participants evaluated the ease of putting on the 

cap based on the following three scales: easier, the 
same difficulty, or harder with the device than without 
it. All participants who failed to perform the usage or 
non-usage motions were excluded from the comparison. 
Participants were also asked whether they experienced 
discomfort while putting on the knit cap. 

Putting-on time
The setting, pulling-down, and total (sum of setting 

and pulling-down times) times were compared between 

Fig. 1. 	 Equipment.
Device structure (left)

The string of the device is made of polypropylene, and one end of the string is divided into two, as shown by “a” and “b.” 
Clothespins are attached at each end of the string. The string is connected to one handle of the clothespin. 

Knit cap used (right)
The size of the knit cap is 220 mm in height (①), 200 mm in width (②), and 60 mm in the height of the folding edge (③).
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the usage and non-usage motions. Specifically, the set-
ting time for the usage motion was measured from (Start) 
to (Step 4) in Fig. 2 (usage motion), and the pulling 
down time was the time required from (Step 5) to (Step 
7). The setting time for the non-usage motion was the 
time required from (Start) to (Step 1), and the pulling 
down time was the time required from (Step 2) to  
(Step 7) in Fig. 2 (non-usage motion). A non-parametric 
test was used because each group was not normally 
distributed. The Wilcoxon signed-rank test was used 
for analysis, and the significance level was set at < 5%. 
Participants who failed to perform either the usage or 
non-usage motions were excluded from the comparison.

The putting-on times of the usage motions were 
compared between patients with left and right hemiple-
gia. A non-parametric test was used because each group 
was not normally distributed. Statistical analysis includ-
ed the Mann–Whitney U test, and the significance level 
was set to < 5%.

Results

Success or failure 
Table 1 shows the participants’ success or failure in 

putting on the knit cap. All participants succeeded when 
a device was used. However, only nine participants suc-
cessfully performed the non-usage motion, and 19 who 
failed could not perform the pulling-down motion. The 
success rate was significantly higher when participants 
used the device than when they did not ( p < 0.01).

Subjective evaluation of the ease of putting on the cap
Data from nine participants who were successful 

in both motions were used for the comparison. They 
stated that using the device was easier than not using it. 
No participant complained of discomfort from using the 
device. Additionally, comments were received that the 
device can be folded up compactly, facilitating its easy 
transport and storage.

Fig. 2. 	 Procedure for putting-on motion.
Usage motion procedure

The procedure for the usage action with the right hand is outlined in the top row. The device’s clothespin side is placed on the 
paralyzed side’s thigh, with the string passed under the unaffected side’s thigh (Step 1). The knit cap is placed on the paralyzed 
side’s thigh, and the brim is clipped in two places with a clothespin, leaving approximately 100 mm spacing between them (Step 
2). Subsequently, the knit cap is flipped inside out (Step 3); lean forward to place the knit cap on the head from the front (Step 4); 
the cap is pulled backward (Step 5); the clothespin is removed (Step 6); and both sides of the brim are pulled down to the ears 
to complete the motion (Step 7). For the left hand, the procedure is identical but performed in reverse order.

Non-usage motion procedure
The procedure for the non-usage motion with the right hand is outlined in the bottom row. The opening is expanded, and the 
cap is placed on the head (Step 1). The back of the knit cap is held with fingers and slightly lowered backward (Step 2); the 
front is held diagonally with fingers and slightly lowered forward (Step 3); the back is held and lowered backward (Step 4); the 
front and back are adjusted (Steps 5 and 6); and both sides of the brim are pulled down to the ears to complete the motion (Step 
7). Steps 2–4 are repeated as necessary. For the left hand, the procedure is identical but performed in reverse order.
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Putting-on time
Data from nine participants who were successful in 

both motions were used for the comparison (Table 1). 
Setting time was significantly shorter for the non-usage 
motion than for the usage motion ( p < 0.01). However, 
the pulling-down time was significantly shorter for the 
usage motion than for the non-usage motion ( p < 0.01).  
Total time did not significantly differ between the usage 
and non-usage motions. Furthermore, no significant 
differences in the putting-on times for the usage motion 
were noted between patients with left-sided and right- 
sided hemiplegia (Table 2).

Discussion

This study evaluated the effectiveness of the devel-
oped self-help device by comparing the action of putting 
on a knit cap with and without using the device. All 
participants succeeded when using the device, finding 
the motion easy without any discomfort and significant-
ly reducing the pulling-down time. These results suggest 
that putting on a knit cap using the device is more prac-
tical for patients with hemiplegia.

The pulling-down task in the usage motion, as 
shown in Step 5, involves only pulling backward since 
the front of the knit cap is fixed. Conversely, this task in 
the non-usage motion requires participants to perform 
forward and backward pulling motions (Steps 2–4) 

repeatedly. If the cap is strongly pulled forward or back-
ward, the entire cap moves in the corresponding direc-
tion. Therefore, participants must gradually pull forward 
and backward, adjusting the pull degree each time. The 
usage motion speculatively shortened the time due to 
the absence of repetitive action found in the non-usage 
motion. This supports the notion that prolonged task 
duration correlates with increased task difficulty [6]. 
A study demonstrating the effectiveness of self-help  
devices, such as a one-handed device for folding socks, 
revealed that using the self-help device shortened the 
task duration, leading to subjective ease of use [7]. 
Therefore, the ease of putting on the cap in the usage 
motion speculatively reflects the difference in difficulty 
in the pulling down motion.

As shown in Table 2, no significant difference in 
putting-on times for the usage motion was observed 
between patients with left-sided and right-sided hemi-
plegia. Since all participants were right-handed, patients 
with left-sided and right-sided hemiplegia used their 
dominant and non-dominant hands, respectively. The 
difference in difficulty should be evident from variations 
in task duration [6]. Therefore, in the usage motion, 
no difference in difficulty may exist between the non- 
paralyzed hand regardless of whether it is the dominant 
or non-dominant hand, and a similar effect may occur.

Table 2  Comparison of putting-on times of patients with left-sided and right-sided hemiplegia in usage motion.

Patient with left-sided hemiplegia
n = 14

Patient with right-sided hemiplegia
n = 14 p-value

Putting-on time (s) 
Setting time
Pulling-down time
Total time

21.5 (12.3–33.7)
43.8 (32.8–54.7)
66.0 (52.1–82.5)

18.3 (12.6–26.0)
42.2 (36.3–44.9)
58.6 (53.9–68.0)

0.462
0.462
0.613

Statistical analysis was analyzed using the Mann–Whitney U test with a significance level set to < 5%. Putting-on 
times are shown as median values (interquartile ranges).

Table 1  Success or failure of the putting-on motion and comparison of the putting-on time.

Usage motion Non-usage motion p-value

Success or failure of the putting-on motion
Success
Failure

28
  0

  9
19

0.001

Putting-on time (s) n = 9
Setting time
Pulling-down time
Total time

40.9 (35.5–45.3)
15.3 (12.6–21.0)
54.9 (52.2–67.0)

4.5 (3.2–9.1)
43.2 (34.1–49.7)
48.9 (39.4–56.3)

0.008
0.008
0.314

The success rate was analyzed using the chi-squared test with a significance level set to < 5%. Putting-on 
time was analyzed using the Wilcoxon signed-rank test with a significance level set to < 5%. Putting-on 
times are shown as median values (interquartile ranges).
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Limitations and future directions
The participants were limited to patients with 

chronic hemiplegia who were eligible to attend daycare 
facilities. Therefore, whether this method has a similar 
efficacy in patients in the acute phase or those with 
higher brain dysfunction remains unclear. In the future, 
testing this method on patients with other conditions, 
such as acute hemiplegia, higher brain dysfunction, and 
using other types of knit caps will be necessary.

Summary and Conclusions

This study examined the process of putting on a 
knit cap with and without the use of a self-help device in 
patients with hemiplegia. Our experimental results show 
the practicality of putting on a knit cap using a device. 
This self-help device also allows the user to close the 
zipper with one hand, demonstrating its versatility. 
Therefore, a self-help device for patients with hemi-
plegia made of a combination of inexpensive everyday 
items could enable them to put on knit caps more easily.
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Introduction

Individuals with limited use of one hand, such as 
those with hemiplegia due to upper limb orthopedic con-
ditions or cerebrovascular disorders, often struggle with 
folding umbrellas. While opening and closing a folding 
umbrella typically requires both hands, recent innova-
tions have introduced automatic folding umbrellas that 
can be operated with one hand. Additionally, self-help 
devices have been designed to attach umbrellas to the 
bodies of the users, allowing individuals who use canes 
to carry umbrellas hands-free. Zipped umbrella covers 

that attach to the outside of a bag also exist, making it 
easier to store and retrieve an umbrella with one hand. 
However, placing the umbrella in its cover is challeng-
ing unless the fabric is rolled up, typically requiring both 
hands. While standing an umbrella upright is an option, 
few people are comfortable leaving a wet umbrella unat-
tended in crowded places. Consequently, rolling up the 
umbrella fabric remains cumbersome [1].

Lee et al. [2] developed an automatic system em-
ploying optical sensors and motors to roll up an umbrella  
with one hand. The system is activated by sensors and 
motors, which rotate the umbrella and secure the band. 
However, the device is challenging to create and lacks 
portability. Therefore, we developed a self-help device 
that stores the umbrella without requiring the fabric to 
be rolled up and is easily portable. This study evaluates 
user satisfaction with the device to assess its practical 
applicability.
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A Self-Help Device for One-Handed Storage 
of a Folding Umbrella in Its Cover
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Abstract: Purpose: Individuals with limited use of one hand, such as those with hemiplegia, often struggle with 
handling umbrella. While automatic umbrellas can be opened and closed with one hand, storing them in their covers  
requires both hands. To address this issue, we developed a self-help device that stores the umbrella without rolling up 
the fabric. This study aims to assess user satisfaction with the device for practical use.
Methods: Thirty-two stroke participants with hemiplegia due to cerebrovascular disease were instructed to perform 
a task using their non-paralyzed hand: removing a folding umbrella from the self-help device, opening, and placing 
it back into the device. Once familiar with the task, their actions were recorded using a digital video camera. Partici-
pants then evaluated their satisfaction using the Quebec User Evaluation of Satisfaction with Assistive Technology 2.0 
(QUEST 2.0). The average score for each item was calculated. 
Results: The motion images showed that most participants performed the task without difficulty, and all successfully 
used the device. However, only a few tried again when closing the self-help device. The lowest mean score was 3.8 ± 0.9. 
Some participants provided encouraging feedback for improvement. 
Conclusion: All participants were able to complete the task. An average QUEST 2.0 score close to 4 indicates a high 
level of satisfaction. These results suggest that the self-help device has a high satisfaction rate. While suggestions were 
made for enhancements, the device shows promise for practical use, especially with proper instruction on closing the 
clasp.
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Methods

Participants
This study included 32 stroke participants (14 men 

and 18 women) with hemiplegia due to cerebrovascular 
disease who regularly attended daytime nursing care 
facilities. The mean age of the participants was 71.3 ± 
9.8 years, ranging from 49 to 86 years. Among them, 
15 had right hemiplegia, and 17 had left hemiplegia. 
The Brunnstrom recovery stages on the affected side 
were categorized as follows: for the upper limb, stage I 
in one, II in six, III in eight, IV in nine, and V in eight 
participants; for the finger, stage I in two, II in eight, III 
in five, IV in 11, and V in six participants; and for the 
lower limb, stage II in three, III in 19, IV in 10, and V in 
eight participants. Trunk function was evaluated using 
the Chedoke-McMaster Stroke Assessment and Postural 
Control Scale, with 19, 6, and 7 participants scoring 4, 5, 
and 6, respectively, indicating varying levels of postural 
control [3, 4]. None of the participants had severe senso-
ry impairments, and all could perform daily activities in-
dependently using their non-paralyzed upper limbs. This 
limb functioned in a coordinated manner for daily activ-
ities. Additionally, participants were required to score 21 
or above on the revised Hasegawa Dementia Scale [5], 
ensuring they had sufficient cognitive comprehension 
to complete the tasks. This study was approved by the  
ethical review committee of the institution (Shimoda 
Nursing Home for the Elderly approval number 27, 
Tohoku Medical School No. 122) and was conducted in 
accordance with the Declaration of Helsinki. The pur-
pose and intent of the study were thoroughly explained 
to the participants, and informed consent was obtained.

Self-help device
The self-help device, illustrated in Fig. 1, utilizes a 

zippered folding umbrella storage bag. A string and car-
abiner were affixed to the exterior of the bag. The string 
is straight and sewn at multiple points to accommodate 
various bag widths. The zipper was replaced with a clasp 
for easier one-handed operation, and a microfiber towel 
pocket was added inside to facilitate umbrella storage. 
The preparation time was approximately 30 min. The 
bag used in this experiment was a shoulder bag, and the 
folding umbrella was an automatic opening and closing 
type. The self-help device, containing the umbrella, was 
attached to the bag. 

Experiment tasks and procedures
Participants used their non-paralyzed hands to 

remove a folding umbrella from the self-help device, 
open it, and return it to the device. They assumed posi-
tions based on mobility standing for ambulatory individ-

uals and sitting for wheelchair users. Participants were 
briefed on the tasks and operation of the self-help device,  
followed by ample time to practice the motions before 
the experiment. Subsequently, a single experiment was 
conducted. Motion images were captured at 30 frames 
per second using a digital video camera (C920r, Logi-
tech) from two angles, the front and lateral sides of the 
non-paralyzed hand. These recordings were simulta-
neously stored on a motion analyzer (MyoMOTION, 
Noraxon Inc.). 

The procedure for using the self-help device is 
illustrated in Fig. 2. Participants were instructed to use 
the self-help device following the sequence A to F, as 
shown in Fig. 2. A, open the self-help device; B, remove 
the umbrella; C, open and use the umbrella; D, close the 
umbrella and retract the center pole; E, straighten the 
umbrella fabric and place it in the pocket; F, close the 
self-help device. Upon completing the task, participants 
rated their satisfaction, excluding service-related items, 
using the Quebec User Evaluation of Satisfaction with 
Assistive Technology 2.0 (QUEST 2.0) questionnaire, 
guided by prior research findings [6–8]. QUEST 2.0 is a 
survey-based questionnaire divided into welfare equip-
ment and service items. The welfare equipment items 
consist of eight items. The ratings were on a five-point 
scale ranging from “not at all satisfied (1 point)” to “very 
satisfied (5 points),” with a comment section available 
for additional feedback. The questionnaire could be 
self-administered or completed with the assistance of 
an evaluator, preferably with the evaluator present, to 
ensure comprehension [6]. For this study, the occupa-
tional therapist who developed the self-help device was 
present to assist in filling out the form as necessary. 

Analysis method
The number of participants per rating for each item 

Fig. 1. 	 Device structure
The folding umbrella cover has been improved 

with a pocket made of microfiber towel. The zipper is 
replaced with a clasp closure, and a string and cara-
biner are added to allow it to be attached to a bag.
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was recorded for the satisfaction evaluation. Subse-
quently, scores, average scores, and standard deviations 
were calculated. Similar comments were grouped. The 
motion method was analyzed using video images.

Results

All participants successfully used the device. Satis-
faction ratings are shown in Table 1. The item with the 
lowest mean score was 3.8 ± 0.9, whereas those with the 
highest mean scores were 4.4 ± 0.7 and 4.4 ± 0.8. The 
feedback indicated general satisfaction; however, some 
concerns were noted, such as difficulties closing the clasp, 
potential pocket deterioration, and clasp durability. 

Figure 3 illustrates examples of the motion of 
participants while using the device. Most participants 
who pressed down on the pocket while closing the clasp 

could do so smoothly without the pocket getting caught. 
However, participants who did not press down often had 
the pocket caught in the clasp, preventing it from clos-
ing completely. They had to either readjust the pocket or 
force the clasp closed despite the obstruction.

Discussion

The mean score on the QUEST 2.0 is an important 
indicator of user satisfaction or dissatisfaction with self-
help devices. A mean score of 1 (or approximately 1) 
indicates “not at all satisfied,” 2 (or approximately 2) 
indicates “not very satisfied,” 3 (or approximately 3) 
indicates “somewhat satisfied,” 4 (or approximately 4) 
indicates “satisfied,” 5 (or approximately 5) indicates 
“very satisfied” [6]. As shown in Table 1, the lowest 
average score is 3.8 ± 0.9, suggesting high satisfaction 

Fig. 2. 	 Instructions for using the self-help device
A: open the self-help device, B: remove the umbrella, C: open and use the umbrella, D: close the umbrella and retract the center 
pole, E: straighten the umbrella fabric and place it in the pocket, and F: close the self-help device.

Table 1  Satisfaction evaluation

5 points 4 points 3 points 2 points 1 points
Average 

score SDNumber of 
individuals Score Number of 

individuals Score Number of 
individuals Score Number of 

individuals Score Number of 
individuals Score

1. Size
2. Weight
3. Adjustability
4. Safety
5. Durability
6. Ease of use
7. Comfort of use
8. Effectiveness

15
17
14
19
11
14
18
16

75
85
70
95
55
70
90
80

10
8
9
8
6

12
8

11

40
32
36
32
24
48
32
44

7
7
8
5

14
5
6
5

21
21
24
15
42
15
18
15

0
0
1
0
1
1
0
0

0
0
2
0
2
2
0
0

0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0

4.3
4.3
4.1
4.4
3.8
4.2
4.4
4.3

±0.8
±0.8
±0.9
±0.7
±0.9
±0.8
±0.8
±0.7

The number of individuals and scores corresponding to the ratings for each item, the average score and standard deviation.
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with the self-help devices. Nonetheless, participants 
provided constructive feedback highlighting areas for 
potential improvements. The pocket of the device, 
made from microfiber towel material, offers flexibility 
and elasticity, characteristics that differ notably from 
regular yarns [9]. Feedback and Figure 3 indicated that 
successful closure of the clasp depended on whether 
participants held the pocket with their fingers. Thus, 
by teaching proper techniques for closing the clasp, the 
characteristics of microfibers can be managed, potential-
ly preventing retries. 

Limitations and future directions

This study focused on patients with hemiplegia 
resulting from cerebrovascular disease who did not have  
severe sensory impairments or comprehension difficul-
ties. Therefore, the level of satisfaction with the self-
help device under different conditions remains unknown. 
Future research could focus on teaching the correct tech-
nique for closing the clasp rather than focusing solely on 
further device modifications. 

Summary and conclusions

We developed a self-help device that enables users 

to store a folding umbrella in its cover with one hand 
and assessed its practicality. Analysis using QUEST 2.0 
and motion images revealed that all participants suc-
cessfully used the device. The high mean scores indicate 
a high level of user satisfaction. Although participants 
provided constructive feedback for improvement, 
practical application appears achievable by teaching the 
correct technique for closing the clasp.
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1. Introduction

Individuals with serious mental illnesses, such 
as schizophrenia, are highly susceptible to loneliness. 
These individuals commonly encounter socio-environ-
mental challenges, including poverty, limited employ-
ment opportunities, and low marriage rates [1], resulting 
in limited community integration [2]. Loneliness is a 
significant contributor to diminished quality of life in in-

dividuals with schizophrenia [3, 4], necessitating urgent 
attention.

Previous studies have indicated a growing trend 
among individuals with severe mental disorders of em-
ploying social media platforms to openly discuss their 
illness experiences, seek advice, and provide mutual 
support [5, 6]. These platforms allow individuals to 
share, co-create, and exchange digital content, including 
information, messages, photos, and videos [7]. Self-
formed online communities provide peer-to-peer support 
by sharing similar experiences of living with mental 
illnesses [8]. Previous qualitative studies have shown 
that popular social media platforms can help individuals 
with serious mental illnesses by alleviating isolation, 
fostering hope, providing support, enabling the sharing 
of personal stories, and offering coping strategies for 
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daily life challenges [9]. Additionally, online networks 
among individuals with serious mental illness produce 
similar psychological effects as offline groups, including 
emotional, informational, networking, self-esteem, and, 
to a lesser extent, tangible benefits [10–12]. However, 
online peer-to-peer support has potential risks, such as 
individuals developing a dependency on online relation-
ships [13, 14], which may hinder offline communication 
[15]. Furthermore, online networks may increase social 
withdrawal and avoidance behaviors [16].

Nevertheless, the trend of utilizing online peer-to-
peer support is growing for the following reasons: Many 
individuals with serious mental illnesses encounter chal-
lenges in face-to-face communication due to cognitive 
and social impairments [17]. Social media platforms 
allow individuals to determine the extent of their inter-
actions, circumventing challenges associated with inter-
personal skill deficits, such as the interpretation of social 
cues or non-verbal communication [18, 19]. Users can 
choose whether they actively create content, disclose 
personal health information, post comments, or passively  
view content posted by others [6]. Furthermore, the 
Internet allows for relative anonymity, providing a space 
for individuals to express themselves without fear of 
disapproval or the consequences of making mistakes 
[20]. It is also characterized by text-based communica-
tion that does not require immediate responses, allowing 
individuals to express their thoughts and feelings at 
their own pace. These characteristics make the online 
environment a better place for those with schizophrenia 
to connect than offline social interactions.

Alvarez-Jimenez et al. [21] argued that combining 
online peer-to-peer support and online psychoeducation 
could increase employment and return-to-school rates 
while decreasing emergency room use. However, these 
interventions were primarily implemented through 
online environments developed specifically for research, 
which might lack the norms, dynamics, atmosphere, 
and user characteristics of spontaneously formed online 
communities [16]. This makes it difficult to extrapolate 
the results to naturally occurring online communities.

In Japan, spontaneous online communities are also 
being formed via social networking services (SNS). 
However, the characteristics of these communities in 
Japan have not yet been clarified. In response to this gap 
in the literature, this study aimed to understand the char-
acteristics of self-organized online peer-to-peer support 
in Japan. We believe that the findings will inform con-
siderations of how to therapeutically apply such support.

2. Methods

2.1. Methodology
A narrative approach was adopted to explore the 

individual and social impacts of online peer-to-peer sup-
port, involving inquiries directed at human experience 
narratives and those that produce data in a narrative 
form [22]. Examples of inquiries include interviews 
designed to elicit personal stories, oral histories, and  
written autobiographies and biographies [22]. This 
study’s narrative approach provided a deeper under-
standing of the individual and social influences of online 
peer-to-peer support.

Ethical approval for this study was obtained from 
The Seirei Christopher University Ethical Committee 
(21-002). All ethical standards laid out in the Declara-
tion of Helsinki were followed. All participants provided 
written informed consent before participation.

2.2. Participants
Participants were recruited through snowball 

sampling [23]. The inclusion criteria were as follows: 
individuals who (1) had schizophrenia, (2) managed 
their own SNS accounts dedicated to online peer-to-
peer support, and (3) were Japanese speakers. This study 
focused on administrators who provided online peer-
to-peer support because they (1) possess an in-depth 
understanding of online peer-to-peer support activities 
and (2) can represent the views and experiences of 
members engaging in online peer-to-peer support. This 
study initially intended to recruit 6–8 participants for 
the qualitative analysis; however, only two participants 
were recruited. Consequently, additional evidential 
sources were used to obtain a contextual understanding 
of the phenomenon, including publicly available blog 
posts written by participants. These were used because 
archival material, including past blog posts, can reveal 
information about the target population and the trajecto-
ry of views within the population [24]. 

The first participant (Participant A) was identified 
through the lead author’s network and provided online 
peer-to-peer support via SNS. This participant intro-
duced the second participant (Participant B). 

Participant A was a woman in her 50s with schizo-
phrenia; she used Facebook and a blog to document her 
daily life. For approximately three years, she offered 
one-on-one online peer-to-peer support to individuals 
with mental illnesses who followed her on SNSs through 
a closed messaging application (LINE). Through her 
three years of practice, she recognized the benefits of 
supporting recovery as well as the limitations resulting 
from the time required and the related financial and 
mental burdens.
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Participant B was a man in his 40s who had man-
aged an online patient community for individuals with 
schizophrenia for approximately ten years. He regularly 
shared information on X and his blog about the online 
patient community and invited individuals who shared 
their views to become members. This community also 
operated through LINE which allows members to 
choose from over 40 subgroups based on their interests. 
The subgroups are broadly categorized into topics such 
as illness, relaxation, self-management, romance, career 
development, and hobbies. Participant B established 
minimal rules to prevent member-related issues.

2.3. Data collection
Data were collected through semi-structured in-

terviews. The first author conducted the interviews in a 
private online setting using Zoom between August and 
September 2021. She has more than ten years of experi-
ence as an occupational therapist in the psychiatric field 
and extensive experience in academic article writing in 
qualitative research.

The interviews lasted 90 and 120 minutes for Par-
ticipants A and B, respectively. They were transcribed in 
a stenographic format in real-time using the Notta Web 
application, which converts audio to text in real-time, 
and revised verbatim by the first author shortly after the 
interviews. 

To focus on online peer-to-peer support via SNS 
and related issues, an interview guide comprising the 
following open-ended questions was independently pre-
pared by the first author: 
•	 “What inspired you to start offering peer support?”
•	 “What motivated you to start sharing information and 

engaging on SNSs?”
•	 “What type of peer support did you provide on 

SNSs?” 
•	 “What needs do you envision for peer support on 

SNSs?” 
•	 “What challenges have you encountered concerning 

peer support on SNSs?”
•	 “What are the effects of peer support on SNSs?”

Additional questions were addressed via e-mail and 
phone after the interviews. 

As mentioned, blog posts specified by the partici-
pants were used in the analysis. To reinforce the partici-
pants’ views, we searched for and used blog posts posted  
between January 2018 and September 2021 that ex-
plained the content of the participants’ narratives in 
more detail.

Data collection was conducted in Japanese; all in-
terviews and phone calls were transcribed verbatim for 
analysis. The analysis was then conducted in Japanese. 
The participant narratives quoted in this article should 

ideally be presented in both English and Japanese. How-
ever, only the English version is shown. To avoid losing 
meaning in the translation process, the following steps 
were taken [25]: First, the Japanese text to be quoted 
was extracted. Next, the first author translated it from 
Japanese into English. Subsequently, a professional 
translator proficient in both Japanese and English per-
formed back-translations from English to Japanese, and 
the lead author compared the back-translations with the 
original transcripts to ensure accuracy. 

2.4. Data analysis
Following Braun and Clarke [26], a thematic 

analysis was conducted to identify recurring patterns in 
the interviews. An inductive approach was adopted to 
systematically code and categorize the data into extract 
themes from the text [26]. Using an ethnographic stance, 
different data formats, such as blog spots, emails, and 
interviews, were analyzed to understand the complex 
themes of online peer-to-peer support. All data were 
coded and analyzed in the same way as the interview 
data [24].

The analysis was conducted as follows: First, ver-
batim transcripts of interviews and phone calls, as well 
as blog posts and emails, were reread to fully understand 
the narratives. Second, the data were systematically 
coded across the dataset, and the data associated with 
each code were collated. Subsequently, the codes were 
aggregated into potential themes, and all data related to 
each potential theme were collected. Third, the themes 
were examined in relation to the coded extracts and the 
dataset as a whole. Finally, the story conveyed through 
the details and analysis of each theme was refined, and 
each theme was defined and named. NVivo 14, a quali-
tative data analysis software, was used. To ensure accu-
racy and credibility, the second author, a peer-support 
researcher, reviewed the codes, categories, and themes 
after the participants reviewed the analysis results. 

3. Results

Three key themes emerged regarding the experience 
of engaging in online peer-to-peer support: (1) Expanding 
online networks of mutual support as self-organization 
progresses (2) Cultivating a positive self-identity for 
individuals with schizophrenia and (3) Taking steps 
toward social participation and inclusion (Table 1). 

3.1. �Expanding online networks of mutual support as 
self-organization progresses
Both participants emphasized the significance of 

online peer-to-peer support on SNSs, characterized as 
anonymous, text-based communication. 
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The Internet is saturated with exaggerated informa-
tion, portraying the negative aspects of schizophrenia, 
including statements such as “schizophrenia is an 
incurable disease” and “we are moving toward despair.” 
Participant B explained that several members exposed to 
such information felt helpless and dejected. Participant 
A shared that exaggerated negative information led to 
members limiting their possibilities and sacrificing their 
goals because of the negative identities they developed 
as individuals with schizophrenia, inducing them to 
adopt the “miserable patient” role. She described her 
sentiments when she found herself in a similar situation: 

Before I learned about peer support, I was living a 
reclusive life in my room. Even though I wished I 
could live my life without problems, I felt frustrated.  
I thought, “I have to do something.” (Participant A)

Participant B explained that while there were some 
online peer-to-peer support spaces for individuals ex-
periencing mental health problems in Japan, only a few 
groups were dedicated solely to those living with schizo-
phrenia. Both participants emphasized the importance 
of online peer-to-peer support specifically designed 
for individuals with schizophrenia and their families, 
given that those without direct experience in managing 
schizophrenia find it difficult to understand the associat-
ed concerns. They highlighted the need to leverage their 
experiences positively, as exemplified below:

When I began writing my blog, schizophrenia was 
often viewed as an incurable and untreatable dis-
ease. Many of the blogs I read reflected sentiments 
of “I am moving toward despair.” I disliked that. 
Thus, I approached my blog with a very positive 
perspective, such as the notion that the more I 
grappled with schizophrenia, the better I became at 
coping, making it easier. (Participant B)

According to Participant B, during the initial stages 
of online peer-to-peer support, members relied on 

administrators to resolve issues within the group. How-
ever, as the group became more self-organized, each 
member voluntarily assumed the role of a peer-support 
worker. The group became interdependent, with mem-
bers empathizing with those who shared their problems 
and offering advice based on their personal experiences. 
The following quote illustrates the supportive dynamics 
among members:

Some individuals who joined the group stopped 
attending their counseling sessions. I can empathize 
with them in ways that other counselors cannot, 
and as someone who has had similar experiences, 
the advice I provide is more relevant than that from 
someone who has not undergone the same experi-
ences. This is akin to an open dialogue for recovery 
through conversation. (Participant B)

We found that online peer-to-peer support allows 
for open discussions because individuals can post anon-
ymously using screen names. According to Participant B, 
members satisfied their need to be heard without being 
in denial. Both participants appreciated their ability to 
connect with others who experienced similar difficulties. 
Additionally, online peer-to-peer support engagement 
was found to help prevent mental health deterioration. 
For example, when a member experienced a relapse, 
others who detected it at an early stage offered guidance 
on sleep and medication. The following quote discusses 
the results of a meaningful social network expanded 
through online peer-to-peer support:

With the hope that schizophrenia can be success-
fully managed, I believe there are more individuals 
here who are inclined to progress, compared with 
other SNSs. Because it is an intimate group, some-
one is often connected to the group throughout 
the day [via telephone], and their presence helps 
alleviate feelings of loneliness, making it bearable 
to navigate situations on our own. Some individuals 
had never interacted with anyone before joining 

Table 1  Themes and definitions

Theme Definition

1 Expanding online networks of mutual 
support as self-organization progresses

As online peer-to-peer support, specifically designed for individuals with schizophrenia, 
self-organized meaningful online social networks expand to promote mutual self-help.

2 Cultivating a positive self-identity as 
individuals with schizophrenia

Through online peer-to-peer support, which enables individuals to utilize their experi-
ences with schizophrenia to the benefit of others in similar circumstances, dispel internal 
prejudices concerning schizophrenia and foster a positive self-identity.

3 Taking steps toward social participation 
and inclusion

Participants not only enjoy leisure activities, find hope, and become aware of their role in 
society but also begin to proactively take action to reduce prejudice against individuals 
with mental illness toward achieving social inclusion. 
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the group. This group enables them to connect with 
other like-minded individuals; just this feeling can 
help alleviate their symptoms. (Participant B)

With the development of online patient communi-
ties, members shifted their focus to helping each other. 
Although self-organized online peer-to-peer support did 
not offer tangible rewards, the sense of being useful en-
hanced individuals’ sense of belonging to a community 
and reduced their feelings of isolation. This provided 
an opportunity to reaffirm the significance of their exis-
tence.

3.2. �Cultivating a positive self-identity for individuals 
with schizophrenia
Online peer-to-peer support dispelled inner preju-

dices regarding schizophrenia and cultivated a positive 
identity for living with schizophrenia. Participant A 
revealed that her family and professionals did not fully 
understand the extreme symptoms of schizophrenia and 
that she struggled because they falsely equated resting 
with laziness. She hoped that professionals would take 
a more holistic approach to her lifestyle and emotional 
well-being and support her in maximizing her poten-
tial. However, professionals primarily inquired about 
symptom control, such as medication adherence, sleep 
patterns, and potential side effects of medication. This 
focus on her condition shaped her identity as a person 
with schizophrenia, compelling her to deny her true self 
and adopt the role of a “miserable patient.” Participant A 
expressed regret over perpetuating negative stereotypes 
about herself: 

I tend to dwell on what others think of me. As a 
welfare recipient, I sometimes restrict myself to 
avoid drawing attention, thinking “I shouldn’t dress 
up” or “I shouldn’t indulge in good food,” and I re
frain from openly expressing myself. (Participant A)

However, Participant A was surprised by the reac-
tions when she shared her experience at a meeting for 
family caregivers (i.e., relatives and close friends who 
support a loved one with schizophrenia). She was told 
that hearing about her experiences with schizophrenia 
was a great learning experience and asked for advice 
regarding patients with schizophrenia. She stated:

I received substantial appreciation for talking about 
my experiences and was told by professionals that 
they had learned a lot, making me realize the value 
of my experiences. Sometimes, I think patients’ 
voices do not reach healthcare professionals. There-
fore, I believe patients must articulate in their own 

words the anguish caused by their mental symptoms 
and the hardships of living with a mental illness. 
(Participant A)

Similarly, Participant B noted that mutual support 
and learning through online peer-to-peer support offered 
an opportunity to dispel inner prejudices regarding 
schizophrenia:

Many individuals continue to work despite grap-
pling with schizophrenia; they are doing their best 
and do not want to give up because of their illness. 
Witnessing such individuals motivates me to push 
myself. Many people in my group share this senti-
ment and have adopted a positive and forward-look-
ing outlook. Perhaps we, ourselves, possess a more 
pessimistic outlook toward the disease than the 
world’s preconceived notions about people with 
schizophrenia. (Participant B)

The discovery that the participants’ narratives of 
living with schizophrenia can be positive and that they 
were actively participating in society despite their con-
ditions, helped them construct new identities. Through 
online peer-to-peer support, the participants’ social 
connections expanded, making them realize that schizo-
phrenia was not solely a source of despair; it could also 
be a wellspring of hope.

3.3. �Taking steps toward social participation and inclu-
sion
Online peer-to-peer support paved the way for regu-

lar off-site face-to-face meetings with local participants, 
which provided members with opportunities to combat 
physical loneliness, raise their spirits, and cultivate 
enthusiasm for future activities. Before joining peer-to-
peer support groups, some members spent substantial 
time at home following monotonous routines. Off-site 
meetings allowed them to engage in activities beyond 
hospital visits, enriching their lives and reinforcing their 
sense of belonging. Participant B described these off-site 
meetings’ significance:

Before COVID-19, particularly in the Tokyo area, 
our group members frequently engaged in activities 
like karaoke sessions and shared meals. It was 
common to hear expressions like “I made a friend” 
or “I made a weekly drinking buddy.” I also looked 
forward to off-site meetings whenever I traveled for 
work. (Participant B)

Reflecting on her own experiences, Participant 
A recognized that her knowledge and skills as a peer- 
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support worker were limited. Consequently, she pursued 
certification as a professional peer-support worker. 
According to Participant B, some members aspired to 
become professional peer-support workers to utilize 
their experiences of schizophrenia. Engaging in online 
peer-to-peer support clarified their ideal self-image, with 
social interaction becoming a vital step toward realizing 
that vision and marking their progress toward social 
participation.

Peer activities, which support my experiences, are 
most beneficial when initiated by those directly 
involved. I have set a life goal to acquire extensive 
knowledge, including participating in peer support 
workshops and studying mental health conditions. 
(Participant A)

As online peer-to-peer communities became self- 
organized, their focus expanded to encompass more so-
cially meaningful activities, such as volunteer cleanups 
and signature campaigns, to reduce societal prejudice 
against individuals with mental disabilities. Participant 
B’s passion extended beyond improving mental health 
and quality of life; he envisioned implementing national 
policies aimed at fostering social inclusion.

We submitted the collected signatures to the Minis-
try of Education, Culture, Sports, Science and Tech-
nology. If the petition drive succeeds and mental 
illness is incorporated into compulsory education, it 
could impact tens of millions of people within my 
lifetime. (Participant B)

Participant A discussed the future of online peer-to-
peer support:

Peer support on SNSs is an effective avenue for 
making connections. Although it is often considered 
an outlet for emotions, it would be good to see it 
evolving into a more productive environment. (Par-
ticipant A) 

Rather than licking each other’s wounds, I wanted 
to convey to people that they can live with greater 
self-confidence and engage more with local people. 
(Participant A)

Both participants envisioned the future develop-
ment of online peer-to-peer support. However, self- 
organized online communities require time to grow. 
Participant A recognized the effectiveness and impor-
tance of online peer-to-peer support but discontinued its 
operation owing to time and cost constraints. Participant 

B emphasized the risk that if the administrator were to 
suddenly die, then the online community would close 
down, leaving some people to experience loneliness 
online. Therefore, he recognized the need for a sustain-
able management system for stable operations. 

4. Discussion

4.1. �Effectiveness of self-organized online peer-to-peer 
support
This study examined the characteristics of online 

peer-to-peer support in Japan. The findings offer new 
insights into the potential of online peer-to-peer support 
for promoting social participation. 

Previous studies have identified online forums that 
support or promote self-harm and other unhealthy or de-
structive behaviors [8]. Tragically, in 2017, nine young 
individuals in Japan who posted suicidal thoughts on 
SNSs were lured and murdered by a malicious criminal, 
who implied that he could help his victims die by suicide 
or even die alongside them [27]. This incident highlight-
ed the risks of Internet interaction, leading to personal 
recommendations by patients’ families and psychiatrists 
to refrain from using SNSs in Japan. The present study’s 
findings in “taking steps toward social participation and 
inclusion” provide an important counter-perspective, 
demonstrating that active participation in self-organized 
online peer-to-peer support groups can foster social par-
ticipation and combat, rather than exacerbate, isolation. 

However, the results cannot be generalized to 
all types of online peer-to-peer support because the 
structure and environment in which peer support is 
implemented influences its quality [28]. Our results in 
“expanding online networks of mutual support as self- 
organization progresses” indicate that online peer-to-
peer support tailored for individuals with schizophrenia 
operates in a nurturing environment where participants 
learn from and support each other. Additionally, as 
online peer-to-peer support become more self-organized, 
it can operate in culturally and personally positive ways, 
with participants focusing on their strengths and talents 
and the difficulties they face. A flexible and receptive 
organizational culture can be a facilitator of peer sup-
port [29]. This organizational climate may have helped 
participants “foster a positive self-identity as individuals 
with schizophrenia” and enabled them to “take steps 
toward social participation and inclusion.” 

4.2. �Structural features that make online peer-to-peer 
support effective
Our results in “Cultivating a positive self-identity 

for individuals with schizophrenia” suggest that online 
interactions could be a prelude to offline social affilia-
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tion. As individuals with severe mental illnesses become 
more adept at managing their illnesses, they begin to 
explore avenues for broader social affiliations beyond 
the family unit [30]. For individuals concerned about 
being rejected owing to their illness and worried about 
others’ reactions [31], exploring avenues of offline social 
affiliation is a significant challenge. 

Authentically participating in an online network 
and knowing that others share similar fears, frustrations, 
and symptoms can foster a sense of belonging and 
alleviate feelings of isolation [32, 33]. In addition to 
discussing life challenges, sharing positive recovery 
stories strengthens feelings of empowerment, positive 
self-identity, and pride among members [34]. In other 
words, through participation in self-organized online 
peer-to-peer support, participants can “foster a positive 
self-identity as individuals living with schizophrenia.” 
This positive self-identity can be a foundation that 
enables participants to take “steps towards offline social 
participation and social inclusion.”

4.3. �The role that occupational therapists play in peer-
to-peer support
This study’s results in “taking steps toward social 

participation and inclusion” indicate that online peer-
to-peer support alone can be an effective intervention 
strategy for social participation. Nevertheless, several 
issues must be resolved before it can be redesigned as 
an intervention strategy for stable social participation. 
First, a sustainable management system is required. One 
approach is shifting to peer partnership services, where 
the service is provided by the peers involved, while the 
operational management is conducted in collaboration 
with professionals, including occupational therapists. 
Co-production between peers and professionals distrib-
utes the significant burden placed on peers and allows 
the value of each participant to be supported in an inte-
grated manner [35], enabling occupational therapists to 
indirectly support social participation. 

4.4. Limitations
This study has some limitations. The first is its 

small sample size and data collection from only two 
participants. Furthermore, we only interviewed site 
administrators, placing their perspective at the center of 
our analysis. Since their perspective is subjective, they 
could have overemphasized the effectiveness of online 
peer support. Future studies should include a wider 
range of participants to provide more insights into the 
characteristics and complexities of self-organized online 
peer-to-peer support groups.
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1. Introduction

Japan’s population is aging rapidly, and the in-
creasing cost of long-term care is a serious issue [1, 2]. 
Therefore, there is a need to extend healthy life expec-
tancy, which is the period during which a person does 
not require nursing care and can live without restrictions 
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in daily life. Effective strategies for long-term care pre-
vention are needed to extend the healthy life expectancy 
of community-dwelling older adults. Exercise interven-
tions play a central role in this regard [3].

To verify the effectiveness of these strategies for 
preventing long-term care, it is desirable to analyze them 
in terms of reducing the risk of certification as requiring 
incident long-term care and support under the long-
term care insurance system [4]. However, it is difficult 
to construct longitudinal data that track the certification 
of older people as requiring incident long-term care 
and support over a long period [4]. Therefore, in this 
study, we used the Risk Assessment Scale for Incident 
Functional Disability (RFD) [5], which is a proxy out-
come for the certification of incident long-term care and 
support, to confirm the effect of exercise interventions 
on long-term care prevention. The predictive validity of 
RFD has been verified for the risk of incident long-term 
care and support in the future [5]. In light of the need to 
secure human resources for medical and welfare workers 
in the future, owing to Japan’s declining population [6], 
we incorporated remotely delivered exercises that can 
efficiently reach a large number of participants. Previous 
studies have reported that remotely delivered exercises 
have the same effect as face-to-face exercise guidance 
[7]. Remote exercise interventions for older adults have 
been reported with outcomes such as joint range of 
motion, muscle strength, motor function, and quality of 
life [7]; however, to the best of our knowledge, there are 
no reports with indicators related to the effects of long-
term care prevention as direct outcomes, such as RFD.

This study aimed to clarify the effects of remotely 
delivered exercises on long-term care prevention in  
community-dwelling older adults. To achieve this aim, 
we used the RFD to measure the risk of requiring support  
or care certification and compared the changes before 
and after remotely delivered exercises. This study may 
be an indicator for incorporating remotely delivered 
exercises into occupational therapy in the realm of long-
term care prevention [8].

2. Methods

2-1. Participants
From 2022 to 2023, we publicly invited community- 

dwelling older adults in Sakai City and Katsuyama City, 
Fukui Prefecture, to participate in physical fitness mea-
surement sessions and remote exercise classes. Recruit-
ment was conducted through each local government’s  
public relations magazine and website, and those inter-
ested in participating applied to each local government. 
Consequently, 196 older adults responded to the public 
call and each local government informed the participants 

about the physical fitness measurement session and 
remote exercise class. Of these participants, 40 indi-
viduals were selected who attended exercise classes for 
one year (Sakai City: October 2022 to November 2023; 
Katsuyama City: July 2022 to July 2023) and participat-
ed in all physical fitness measurement sessions (Sakai 
City: first time: October 2022, interim: May 2023, final: 
November 2023; Katsuyama City: first time: July 2022, 
interim: December 2022, final: November 2023). Pre-
vious reports suggest that exercise intervention may not 
achieve optimal effects with short-term (2–3 months) 
interventions [9]. Therefore, this study analyzed partic-
ipants who participated in the exercise intervention for 
one year. The study aimed to test the effectiveness of a 
remote exercise intervention in long-term care preven-
tion, and we excluded those who had already been certi-
fied as requiring incident long-term care and support (two 
participants) and those with missing measurement data 
(two participants). Finally, data from 36 participants 
were analyzed. With the approval of Sakai City and 
Katsuyama City, we explained in writing to all partici-
pants the benefits and risks of the exercise intervention 
and the medical response in the event of an accident 
and obtained written informed consent. This study was 
approved by the Medical Ethics Review Board of Fukui 
University (approval no. 20220048) and was conducted 
in compliance with the Declaration of Helsinki (revised 
in Fortaleza in 2013) and the Ethical Guidelines for Life 
Science and Medical Research Involving Human Sub-
jects (Notification No. 1 of the Ministry of Education, 
Culture, Sports, Science and Technology, Ministry of 
Health, Labor and Welfare, Ministry of Economy, Trade 
and Industry on March 23, 2021).

2-2. �Survey procedures, survey items, and exercise inter-
ventions
After obtaining written consent from all participants, 

body composition (height, weight, body mass index 
[BMI], skeletal muscle mass index [SMI], muscle mass, 
leg muscle score, estimated bone mass, basal metabolic 
rate, fat mass, body fat percentage, visceral fat level, 
total body muscle score, and phase angle) and physical 
function (handgrip strength, walking speed, chair stand-
ing, and single-leg stance) were measured as the initial 
assessment before the exercise intervention. Occupa-
tional therapists, physical therapists, clinical laboratory 
technicians, and other personnel with sufficient skills 
performed the measurements; administrative assistants, 
technical assistants, and student volunteers conducted 
measurements under the supervision of these medical 
professionals. Physicians and nurses also participated, 
and the risk of unforeseen circumstances such as poor 
physical condition was managed. The measurement ses-
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sions were conducted with approximately 3–33 people 
each time depending on the size of the venue. Body 
composition was measured using a multi-frequency 
8-electrode body composition analyzer (MC-780A-N 
and MC-780A; TANITA Co., Ltd., Tokyo, Japan). 
Handgrip strength in both hands was measured using 
a Smedley handgrip dynamometer (TTM; Tsutsumi 
Seisakusyo Co., Ltd., Tokyo, Japan) to identify the 
maximum value for analysis. Walking speed (m/s) was 
measured using a stopwatch to determine the time (s) re-
quired for the fastest 5-m walk, and the maximum value 
of two measurements was used for the analysis. Con-
sidering acceleration and deceleration at the start and 
end of walking, a 3-m preliminary section was set aside 
before and after the 5-m measurement section, for a total 
of 11 m as the walking section. The chair standing test 
was performed five times, starting with the participant 
sitting in a chair with arms crossed in front of the chest, 
followed by standing with the trunk and both knee joints 
fully extended, and then quickly returning to the sitting 
posture. The time taken to complete the fifth sitting was 
recorded. For the analysis, the number of chair rises per 
second (count/s) was determined from the measured 
chair rise time. For the single-leg stance, the time taken 
to hold the posture in the open-eye single-leg stand 
position was measured twice using a stopwatch, with a 
cut off time of 120 s. The maximum values of the two 
measurements were used in the analysis. For the risk of 
certification of the need for care and support, based on the 
RFD cutoff value (16/17 points) [5], those with a score 
≥ 17 were considered to be at high risk, and those with a 
score < 17 were considered to be at low risk (Table 1).

After initial assessment, an exercise intervention 
was conducted as part of the general care prevention 
program in each city. The intervention consisted of a 
one-hour exercise class held once a week, and the class 

involved a real-time, remotely delivered exercise course 
using Zoom (Zoom Communications, Inc). Participants 
gathered at a local community center where the Zoom 
broadcast was setup for viewing and received exercise 
guidance from a trainer (health fitness programmers) 
from a remote location via a screen monitor. One or 
two staff from the city sports association or community 
center prepared the venue, and were adequately equipped  
for any unforeseen circumstances. The content included 
stretching while sitting or standing, dual-task training 
(combined physical and cognitive exercise), muscle 
training, and coordinated movement, and was generally 
a low-intensity exercise of less than 3 metabolic equiva-
lent of task (METs) [10, 11]. In addition, the participants 
were instructed in the same content as that taught in 
the exercise classes and encouraged to engage in self- 
training at home (this was voluntary, and the frequency 
of self-training by participants was unknown). Table 2 
presents the details of the exercise program and self- 
training. At the venue, trainers and participants commu-
nicated via screen monitors, and the participants made 
small talk with each other before and after the exercises 
and during breaks. Interim and final follow-up assess-
ments were conducted after the exercise intervention 
(same survey items as in the initial assessment) between 
initiation of training and after exercise intervention.

2-3. Statistical analysis
All statistical data were analyzed using EZR version  

1.61 (Saitama Medical Center, Jichi Medical University) 
[12]. Body composition, exercise function, and age 
are shown as means ± standard deviations, the rate of 
participation in exercise classes is shown as the median 
(interquartile range), and responses to high- and low-
risk participants and RFD are shown as the number of 
participants in each category. Friedman’s test was used 

Table 1  Question items and score table for the Risk Assessment Scale for Incident Functional Disability [5].

Question Items Answer Score

Q1.
Q2.
Q3.
Q4.
Q5.
Q6.
Q7.
Q8.
Q9.
Q10.

Can you go out by bus or train by yourself ?
Can you go shopping to buy daily necessities by yourself ?
Can you manage your own deposits and savings at the bank?
Do you normally climb stairs without using the handrail or wall for support?
Do you normally stand up from a chair without any aids?
Do you normally walk continuously for 15 min?
Have you experienced a fall in the past year?
Are you very worried about falls?
Body mass index < 18.5 kg/m2

Do you go out less frequently compared to last year?

No
No
No
No
No
No
Yes
Yes
Yes
Yes

2
3
2
3
2
1
2
2
3
3

Points are awarded for answering “no” to questions 1–6 and “yes” to questions 7–10. Age (65 years: 0 points, to 
≥ 90 years: 24 points) and sex (1 point for males) were added to the total score for each item. A total score of 48 
points was used for evaluation. Question items consisted of instrumental activities of daily living (Q1–3); physi-
cal function (Q4–8); nutritional status (Q9); and frequency of going out (Q10).



30 REMOTE EXERCISE INTERVENTION AND RISK OF NEED FOR CARE OR SUPPORT

to compare continuous variables of body composition 
and physical function, before and after the exercise in-
tervention. Multiple comparisons (Holm method) were 
performed when main effects were observed during 
the initial, intermediate, and final fitness measurement 
periods [13]. The Wilcoxon signed-rank test was used to 
compare age before and after the exercise intervention. 
For multiple comparisons of the time periods of physical 
fitness measurements and age before and after the exer-
cise intervention, the r-value was calculated as the effect 
size (ES) [14]. McNemar’s test was applied to the high- 
and low-risk groups in the RFD and to the responses to 
each question, as these were nominal variables. Signifi-
cance was set at 5%.

3. Results

Of the 36 participants analyzed, 11 (30.6%) were 
male and 25 (69.4%) were female, with a mean age 
of 76.6 ± 6.3 years. Of the participants with chronic 
diseases, 16 (44.4%) had hypertension, six (16.7%) had 
diabetes, one (2.8%) had heart disease, eight (22.2%) 
had dyslipidemia, six (16.7%) had osteoporosis, and 

one (2.8%) had osteoarthritis. According to the sarco-
penia diagnostic criteria of the Asian Working Group 
for Sarcopenia [15], two (2.8%) patients each had pre- 
sarcopenia and sarcopenia. Each measurement item, 
including its basic attributes, is listed in Table 3. The 
median (interquartile range) participation rate of the par-
ticipants in the exercise classes over the year was 85.1% 
(76.6–92.0%).

Comparison of body composition before and after 
the exercise intervention showed a significant decrease 
in SMI and a significant increase in body fat percentage. 
Multiple comparisons revealed a significant decrease in 
SMI in the middle compared to the initial ( p = 0.030, 
ES: 0.471). In addition, significant improvement was 
observed in the phase angle whole body and both arms, 
and multiple comparisons revealed significant improve-
ment in the phase angle both arms at the final compared 
to the middle, and phase angle whole body at the final 
compared to either the initial or the middle ( p = 0.022, 
ES: 0.442; p = 0.006, ES: 0.373; p = 0.013, ES: 0.570, 
respectively; Table 4).

Significant improvements in handgrip strength, 
walking speed, and chair standing were observed in the 

Table 2  Exercise intervention program.

Exercise Program Time Contents Posture Body Region and Movement Details

Warm-Up 10 min Stretching Sitting
Neck

- Flexion, extension, lateral flexion
- Rotational movement

Main exercise 45 min

Stretching Sitting

Upper limbs / trunk
- Stretching the area around the shoulders and arms
- Lateral flexion, rotational movement of the trunk

Lower limbs
- Stretching of the buttocks and hip joint area
- Stretching of the hamstring
- Stretching of the ankle

Dual-task training Sitting Dual task of physical and cognitive exercise (e.g., changing the shape of 
the left and right hands alternately while keeping time to the rhythm, etc.)

Muscle training 
Low-intensity

Sitting
- �Exercise to strengthen handgrip (Repetitive flexion and extension of both 

fingers)
- Knee extension

Sitting or 
Standing

- Ankle joint plantar flexion and dorsal flexion
- High knees run (in place)
- Adduction and abduction of the hip joint

Squats Standing - Squats while holding onto the back of a chair

Coordination exercise Sitting - Exercises set to music

Cool-down 5 min
Stretching Sitting

Neck
- Flexion, extension, lateral flexion
- Rotational movement

Deep-Breath Sitting Deep-Breath

Home self-training — Perform the same exercise program as above at home (content and frequency are optional, excluding coordinated 
exercise).
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before-and-after comparison of physical function. Mul-
tiple comparisons revealed significant improvements in 
handgrip strength and walking speed in the middle or 
final stage compared with the first stage ( p < 0.001, ES: 
−0.481; p < 0.001, ES: −0.668; p < 0.001, ES: −0.491;  
p = 0.001, ES: −0.363, respectively), and a significant 
improvement was observed in the final chair rise com-

pared to the initial or intermediate rise ( p < 0.001, ES: 
−0.550; p < 0.001, ES: −0.746, respectively). In contrast,  
a significant decrease was observed in one-legged 
standing, and multiple comparisons revealed a signif-
icant decrease in the final compared with the initial or 
intermediate ( p < 0.001, ES: 0.491; p = 0.018, ES: 0.481, 
respectively; Table 4).

Table 3  Basic participant characteristics.

Variable Unit
Overall Male Female

n = 36 n = 11 n = 25

Sex Male
     Female
Age
MMSE
Morbidity

Hypertension
Diabetes
Heart disease
Dyslipidemia
Osteoporosis
Osteoarthritis

Body composition
Height
Weight
BMI
SMI
MM
Leg muscle score
Estimated bone mass
Basal metabolic rate
FM
Body fat percentage
Visceral fat level
Whole body muscle score
PA Whole body
  Both arms
  Both legs

Physical function
HG
GS
CS
SLS

RFD
High-risk patients (RFD score ≥ 17)

Sarcopenia category
Pre-sarcopenia*
Sarcopenia†

n (%)
n (%)
years
points

n (%)
n (%)
n (%)
n (%)
n (%)
n (%)

cm
kg
%

kg/m2

kg
point

kg
kcal
kg
%

°
°
°

kg
m/s

count/s
s

n (%)

n (%)
n (%)

11 (30.6)
25 (69.4)
76.6 ± 6.3
27.9 ± 2.0

16 (44.4)
  6 (16.7)
  1 (  2.8)
  8 (22.2)
  6 (16.7)
  1 (  2.8)

155.3 ± 8.4
53.6 ± 9.2
22.1 ± 2.8
  6.7 ± 0.8
36.8 ± 6.7
89.8 ± 8.4
  2.0 ± 0.3

1085.1 ± 175.5
14.6 ± 5.3
27.1 ± 7.1
  6.9 ± 3.6
−0.5 ± 1.0
−4.6 ± 0.5
−5.1 ± 0.5
−4.1 ± 0.6

27.0 ± 5.4
  2.1 ± 0.4
  0.7 ± 0.1

  65.8 ± 47.6

18 (50.0)

  2 (  5.6)
  2 (  5.6)

11 (100.0)
  0 (  0.0)
78.4 ± 3.5
27.7 ± 2.6

8 (72.7)
3 (27.3)
1 (  9.1)
1 (  9.1)
0 (  0.0)
0 (  0.0)

164.7 ± 6.7
62.1 ± 7.0
22.9 ± 2.5
  7.6 ± 0.6
45.7 ± 3.7
85.3 ± 8.1
  2.5 ± 0.2

1292.7 ± 114.6
13.8 ± 5.3
21.8 ± 6.7
11.0 ± 3.0
−0.7 ± 0.7
−4.8 ± 0.3
−5.3 ± 0.4
−4.2 ± 0.4

32.4 ± 4.6
  2.2 ± 0.4
  0.6 ± 0.2

  52.0 ± 40.1

7 (63.6)

0 (  0.0)
2 (18.2)

  0 (  0.0)
25 (100.0)
75.8 ± 7.1
28.0 ± 1.6

8 (32.0)
3 (12.0)
0 (  0.0)
7 (28.0)
6 (24.0)
1 (  4.0)

151.2 ± 5.1
49.8 ± 7.5
21.7 ± 2.9
  6.4 ± 0.5
32.9 ± 3.0
91.8 ± 7.8
  1.8 ± 0.2

  993.8 ± 104.9
15.0 ± 5.3
29.5 ± 6.0
  5.2 ± 2.2
−0.4 ± 1.1
−4.5 ± 0.6
−5.0 ± 0.5
−4.1 ± 0.7

24.6 ± 3.9
  2.1 ± 0.4
  0.7 ± 0.1

  71.8 ± 50.1

11 (44.0)

  2 (  8.0)
  0 (  0.0)

Values are presented as sex: number (%); age, body composition, and physical function: mean ± standard deviation; 
RFD: number of high-risk patients (%). 
MMSE, mini-mental state examination; BMI, body mass index; SMI, skeletal muscle mass index; MM, muscle mass; 
FM, fat mass; PA, phase angle; HG, handgrip strength; GS, gait speed; CS, chair standing; SLS, single-leg stance; 
RFD, Risk Assessment Scales for Incident Functional Disability.
* �Pre-sarcopenia was defined as SMI (male < 7.0 kg/m2, female < 5.7 kg/m2), with no decrease in muscle strength or 

physical performance [15]. 
† �Sarcopenia was defined by an SMI (male < 7.0 kg/m2, female < 5.7 kg/m2), accompanied by a HG < 28 kg (male) or 

< 18 kg (female) or a GS < 1.0 m/sec, or both [15].
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Pre- and post-RFD comparisons showed a signif-
icant increase in age, which was one of the indicators 
used for evaluation ( p < 0.001, ES: 0.833). The number 
(percentage) of high-risk patients with RFD ≥ 17 de-
creased from 18 (50.0%) before the intervention to 16 
(44.4%) after the intervention; however, this difference 
was not statistically significant ( p = 0.48). The propor-
tion of respondents to each question who indicated an 

increased risk did not differ significantly between the 
pre- and post-intervention periods but was maintained or 
reduced (Table 5).

4. Discussion

The subjects of this study were older adults aged  
≥ 65 years (mean 76.6 ± 6.3 years), and there were more 

Table 4  Body composition and physical function comparison before and after exercise intervention. 

Variable Unit Pre a
n = 36

Middle b
n = 36

Post c
n = 36 P-value

a vs. b a vs. c b vs. c

P-value,
ES

P-value,
ES

P-value,
ES

Body composition

Height cm 155.3 ± 8.4 155.4 ± 8.3 155.3 ± 8.3 0.63 0.85,
−0.138

0.85,
−0.010

0.50,
0.128

Weight kg 53.6 ± 9.2 53.9 ± 9.4 53.7 ± 9.7 0.23 0.37,
−0.265

0.87,
−0.059

0.37,
0.206

BMI % 22.1 ± 2.8 22.1 ± 2.9 22.1 ± 3.1 0.75 0.39,
−0.088

1.00,
−0.118

1.00,
−0.030

SMI kg/m2   6.7 ± 0.8   6.7 ± 0.7   6.7 ± 0.7 0.010* 0.030*,
0.471

0.38,
0.383

0.92,
−0.088

MM kg 36.8 ± 6.7 36.7 ± 6.6 36.5 ± 6.3 0.105 0.40,
0.216

0.20,
0.344

0.40,
0.128

Leg points point 89.8 ± 8.4 89.6 ± 8.6 90.1 ± 9.5 0.73 0.73,
0.088

0.90,
−0.030

0.90,
−0.118

Estimated bone mass kg   2.0 ± 0.3   2.0 ± 0.3   2.0 ± 0.3 0.32 0.76,
0.108

1.00,
0.187

1.00,
0.079

Basal metabolic rate kcal 1085.1 ± 175.5 1083.3 ± 171.2 1076.4 ± 164.5 0.24 0.43,
0.108

0.21,
0.275

0.43,
0.167

FM kg 14.6 ± 5.3 15.1 ± 5.5 15.1 ± 5.9 0.140 0.180,
−0.255

0.190,
−0.305

0.68,
−0.049

Body fat percentage % 27.1 ± 7.1 27.6 ± 7.2 27.7 ± 7.3 0.027* 0.22,
−0.236

0.22,
−0.442

0.56,
−0.206

Visceral fat level   6.9 ± 3.6   7.1 ± 3.8   6.9 ± 3.9 0.70 1.00,
−0.098

1.00,
−0.079

1.00,
0.020

Whole body muscle score −0.5 ± 1.0 −0.7 ± 1.0 −0.7 ± 1.2 0.088 0.044*,
0.216

0.190,
0.197

0.82,
−0.020

PA Whole body ° −4.6 ± 0.5 −4.6 ± 0.7 −5.0 ± 0.7 0.001* 0.37,
−0.197

0.006*,
0.373

0.013*,
0.570

  Both arms ° −5.1 ± 0.5 −5.0 ± 0.7 −5.3 ± 0.6 0.016* 0.174,
 −0.295

0.062,
0.147

0.022*,
0.442

  Both legs ° −4.1 ± 0.6 −4.1 ± 0.6 −4.2 ± 0.6 0.105 0.39,
0.118

0.30,
0.324

0.49,
0.206

Physical function

HG kg 27.0 ± 5.4 29.0 ± 6.3 29.0 ± 6.7 < 0.001* < 0.001*,
 −0.481

< 0.001*,
 −0.668

0.46,
−0.187

GS m/s   2.1 ± 0.4   2.3 ± 0.4   2.3 ± 0.4 0.008* < 0.001*,
 −0.491

0.014*,
 −0.363

0.194,
0.128

CS count/s   0.7 ± 0.1   0.7 ± 0.1   0.8 ± 0.2 < 0.001* 0.204,
0.197

< 0.001*,
 −0.550

< 0.001*,
 −0.746

SLS s   65.8 ± 47.6   62.7 ± 47.5   46.0 ± 37.4 0.001* 0.914,
0.010

< 0.001*,
0.491

0.018*,
0.481

Values are presented as mean ± standard deviation. 
Pre, before exercise intervention; Middle, midpoint of the exercise intervention period; Post, after exercise intervention; ES, effect size (r-value); 
BMI, body mass index; SMI, skeletal muscle mass index; MM, muscle mass; FM, fat mass; PA, phase angle; HG, handgrip strength; GS, gait 
speed; CS, chair standing; SLS, single-leg stance. 
Criteria for ES: small effect size, r-value = 0.1; medium effect size, r-value = 0.3; and large effect size, r-value = 0.5. 
* P-value < 0.05. Friedman test (multiple comparisons—Holm’s method).
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female than male participants (25, 69.4%). The char-
acteristics of age and sex, which are important factors 
determining the effects of exercise interventions in the 
older adults, were similar to those shown in previous 
studies [16]. Although the participants in this study had 
chronic diseases, the prevalence of sarcopenia (two par-
ticipants, 2.8%) was lower than the prevalence (around 
15%) previously determined in the Japanese population 
[17]. The effects of low-intensity exercise through 
remote guidance in these participants included signif-
icant improvements in phase angle (whole body, both 
arms), handgrip strength, gait speed, and chair standing, 
indicating improvements in the older adults’ muscle 
quality and physical function. In contrast, the SMI and 
single-leg stance decreased, whereas the body fat per-
centage increased. The RFD scores indicated no increase 
in the number of high-risk individuals even when age, a 
risk factor for needing care and support, increased sig-
nificantly. Also, the number of respondents indicating an 
increased risk remained constant or decreased for each 
question.

Remote exercise intervention has been reported 
to improve range of motion, muscle strength, and gait 
ability, while displaying the same effect on long-term 
care prevention as face-to-face exercise [7]. In this 
study, remote exercise limited future functional decline 
risk as measured using the RFD, and the same long-term 
care prevention effect was observed similar to previous 
studies. This is thought to be due to the improvement in 
muscle quality (phase angle) [18] and physical function 
[3], which are related to the functional decline risk, with 
remote exercise. In addition, the exercise content in this 
study was characterized by low intensity (generally < 3 

METs) and low frequency (once a week). High-intensity 
exercises, such as resistance training, are necessary to 
improve muscle quality and physical function in older 
adults [19]. However, if exercise intensity or frequency 
is increased (from once to twice a week), it becomes 
difficult to continue exercising [9, 20]. In this study, the 
low-intensity, low-frequency exercise content resulted 
in the participants continuing to exercise over the long 
term, suggesting that that muscle quality and physical 
function can be improved without high-intensity, high- 
frequency exercise. In this study, some indices did not 
improve after approximately six months of intervention 
(5–7 months) but improved after one year of intervention 
(phase angle in the whole body and both arms, and chair 
standing). Low-frequency (once a week) and short-term 
(approximately three months) exercise interventions do 
not produce such an improvement [9, 21]. The results 
suggest that short-term exercise intervention alone is 
insufficient to determine the effect of improvement, 
and that long-term follow-up is necessary. To verify the 
effects of long-term care prevention, longitudinal data 
must be constructed using a reduction in the number of 
people requiring incident long-term care and support as 
an outcome indicator [4]. However, long-term longitudi-
nal data are difficult to obtain [4]. In this study, we used 
RFD as a surrogate outcome for longitudinal data on 
incident long-term care and support certification [5] and 
showed the effect of remote exercise intervention in re-
ducing the risk of requiring support or care certification. 
In cases where longitudinal data over a long period are 
difficult to construct, RFD can be a proxy outcome for 
demonstrating the effects of long-term care prevention.

Although improvements in muscle quality and 

Table 5 � Comparison before and after exercise intervention (risk assessment scale for incident functional disability; 
RFD).

Variable Unit Pre (n = 36) Post (n = 36) P-value (ES)

Age†

High-risk patients (RFD score ≥ 17)‡
Q1‡
Q2‡
Q3‡
Q4‡
Q5‡
Q6‡
Q7‡
Q8‡
Q9‡
Q10‡

years
n (%)
n (%)
n (%)
n (%)
n (%)
n (%)
n (%)
n (%)
n (%)
n (%)
n (%)

76.6 ± 6.3
18 (50.0)
  2 (  5.6)
  0 (  0.0)
  0 (  0.0)
10 (27.8)
  1 (  2.8)
  4 (11.1)
10 (27.8)
13 (36.1)
  4 (11.1)
  4 (11.1)

77.3 ± 6.2
16 (44.4)
  1 (  2.8)
  0 (  0.0)
  0 (  0.0)
  9 (25.0)
  1 (  2.8)
  3 (  8.3)
  8 (22.2)
10 (27.8)
  2 (  5.6)
  3 (  8.3)

< 0.001 (0.833)*
0.48
1.00
N/A
N/A
1.00
1.00
1.00
0.75
0.50
0.48
1.00

Values are presented as age: mean ± standard deviation; RFD: number of high-risk patients (%); Q1–6: number (%) 
of respondents who answered “No”; Q7–10: number (%) of respondents who answered “Yes.” Pre, before exercise 
intervention; Post, after exercise intervention; ES, effect size (r-value); N/A, not applicable. 
Criteria for ES: small effect size, r-value = 0.1; medium effect size, r-value = 0.3; and large effect size, r-value = 0.5. 
* P-value < 0.05, † Wilcoxon signed-rank test (ES was only calculated for age), ‡ McNemar’s test.
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physical function were observed, SMI decreased and 
body fat percentage increased. The progression from 
pre-sarcopenia to sarcopenia is associated with de-
creased muscle mass, increased fat mass, and decreased 
muscle function [22]. Nutritional interventions are 
useful for maintaining and improving muscle and fat-
free mass to prevent the transition to sarcopenia and 
further reduce the functional decline risk [23, 24]. The 
results of this study suggest the need for nutritional 
interventions. The only physical function regression was 
the ability to stand on one leg. According to previous 
reports, not only the locomotor system but also the 
vestibular, visual, and nervous systems are involved in 
balance ability, such as standing on one leg [25]; it is 
possible that these functions are involved, although this 
was not clear in this study. Decreased balance ability is 
a contributing factor to physical frailty or sarcopenia [26] 
and is an important point to consider when considering 
exercise interventions to reduce the functional decline 
risk in the future.

The exercise intervention in this study was not 
conducted at home or individually, but at a local com-
munity center, which also served as a place for social 
participation. Group exercise leads to motivation and 
good exercise adherence among the participants [27]. 
Social participation has been reported to reduce the 
risk of functional disability [4, 28]. For the participants 
in this study, participating in the exercise intervention 
program at the community center was a form of social 
participation, and this may have led to them being able 
to continue exercising and reduced their risk of requiring 
support or care certification. It is believed that exercise 
with stronger social relationships prevents functional 
impairment compared with individual exercise [28], and 
it is necessary to consider how to connect individuals to 
social participation settings where exercise interventions 
are conducted.

This study had some limitations. Factors that influ-
ence body composition and physical function, such as 
exercise habits [29] and amount and intensity of activity 
[11], were not measured. Daily exercise habits and the 
amount and intensity of activity in the target population 
must be considered to verify the effects of an exercise 
intervention accurately. In this study, there was no con-
trol group without exercise intervention. Randomized 
controlled trials with control groups are required to 
demonstrate whether exercise interventions can reduce 
the functional decline risk. Likewise, detailed informa-
tion regarding the content and frequency of self-training 
was lacking. Because self-training may modify the 
effects of exercise interventions [30], it is necessary to 
control for self-training and provide sufficient informa-
tion. The study was limited to two regions—Sakai City 

and Katsuyama City—and the sample size was small, 
raising the issue of generalizability. However, to our 
knowledge, no study until now has shown changes over 
time in three measurement periods (initial, intermediate, 
and final) during a one-year long-term exercise inter-
vention, and the present study may help to determine the 
duration of exercise intervention in community-dwelling 
older adults. This study should be expanded upon to 
include more regions and examine the effects of exercise 
interventions based on regions with different character-
istics and a larger number of participants.

5. Conclusion

Remote exercise intervention improves muscle 
quality and physical function and limits the functional 
decline risk as measured by the RFD. It is suggested that 
remote exercise intervention can effectively extend the 
period until certification for the need for care and sup-
port is received and extend the healthy life expectancy 
of community-dwelling older adults.
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1. Introduction

Over the next few decades, the worldwide popula-
tion of individuals with dementia is expected to increase. 
In 2019, the global number of people with dementia was 
approximately 57.4 million. This number is projected 
to reach 152.8 million by 2050 [1]. The number of 
people with dementia in Japan is expected to reach 6.5–7 
million by 2025 and 8–9.5 million by 2040 [2]. Mild 

cognitive impairment (MCI) with risk of dementia refers 
to an intermediate state between age-related changes in 
cognitive function and baseline cognitive function that 
meets the criteria for dementia [3]. MCI has been report-
ed to progress to dementia in a certain number of pa-
tients each year, and appropriate measures are required 
[4, 5]. Non-pharmacological therapies for MCI include 
exercise [6], cognitive therapies [7, 8], and combined 
therapies [9, 10]. Among these options, dual-task train-
ing, which combines cognition and physical exercises, 
has shown significant effects on cognitive function in 
older adults. Systematic reviews and meta-analyses have 
associated improvements in memory, executive func-
tion, and physical balance with dual-task training [11], 
and dual-task interventions have shown superiority over 
single-task approaches in improving cognitive functions 
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and in enhancing physical abilities including gait and 
fall prevention [12]. In addition to improving cognitive 
and physical function, dual-task training programs that 
incorporate elements of social interaction have shown 
social benefits for community-dwelling older adults, 
emphasizing their importance in dementia prevention 
[13]. Among these, in the Japanese rehabilitation field, 
cognitive exercise, a dual-task combining cognition 
and exercise effectively [14] suppresses brain atrophy 
and cognitive function decline [15]. In Japan, similar to 
cognitive exercises, cognitive-motor exercises using the 
limbs are a dual task combining cognition and exercise 
and are frequently used in rehabilitation and nursing 
care [16]. During these exercises, opposing movements 
are rhythmically alternately performed by left and right 
upper limbs. They require sustained attention and are 
useful for activating the prefrontal cortex [17]. The dif-
ficulty level was adjusted according to the participants’ 
ability to activate the prefrontal cortex.

In a previous study, the complexity of hand patterns 
during cognitive-motor exercises using limbs affected 
prefrontal cortex activity [18]. Accordingly, teaching 
methods can influence a task’s degree of difficulty. Third- 
person perspective (3PP) imitation, wherein a demon-
stration is presented from a third-person perspective 
and imitated, is often used as a teaching method for 
cognitive-motor exercises using limbs. Another teaching 
method is first-person perspective (1PP) imitation, in 
which a sample is presented from a first-person perspec-
tive and then imitated. The 1PP does not require mental 
rotation and is considered easier than 3PP to learn the 
presented movement [19]. However, the effects of these 
different teaching methods on the benefits of cognitive 
motor exercises using limbs have not yet been clarified. 
The mental rotation required for 3PP instruction refers to 
the special visuospatial ability to imagine the appearance 
of an object or person when rotated from its original 
upright position [20]. Additionally, the prefrontal cortex, 
a region associated with executive functions, including 
working memory, is involved in mental rotation [21].

We hypothesized that learning cognitive-motor 
exercises using limbs after demonstration in 3PP would 
be more difficult than learning the same exercise demon-
strated in 1PP because it requires participants to rotate 
the mental representation of an object (mental rotation), 
and that the prefrontal cortex would thus be more active 
during execution of a learned cognitive-motor exercise 
using limbs. However, changes in brain activity due to 
differences in instruction method during cognitive motor 
exercises using limbs have not yet been reported. We 
thus used near-infrared spectroscopy (NIRS) [22] to 
measure prefrontal cortex activity in subjects in sitting 
position with little physical inhibition to clarify pre-

frontal cortex activity during cognitive-motor exercises 
using the limbs. Changing the teaching method while 
confirming prefrontal cortex activity using NIRS was 
expected to effectively activate participants’ prefrontal 
cortex. However, in clinical practice, cognitive-motor 
exercises using the limbs are often performed by partic-
ipants in groups, and the task cannot be realistically per-
formed while measuring cerebral hemodynamics using 
NIRS. We thus hypothesized that the number of errors 
and subjective difficulty, which can be easily measured 
during cognitive-motor exercises using the limbs, could 
predict the activation state of a participant’s prefrontal 
cortex. A previous study examined the relationship 
among cerebral blood flow, number of errors, and sub-
jective difficulty. However, this relationship could not be 
clarified because the number of participants in this study 
was too small to conduct a statistical analysis [18].

The purposes of this study were twofold. We aimed 
to clarify the effects of different methods of teaching 
cognitive-motor exercises using limbs on prefrontal 
oxyhemoglobin (oxy-Hb) levels, including changes over  
time during learning. We also aimed to elucidate the 
relationships between prefrontal oxy-Hb, number of 
errors, and subjective difficulty.

2. Subjects

This study was conducted between October 2020 
and March 2022. Seventy-seven healthy adults (51 
women and 26 men, mean age = 21.1 ± 1.1 years) were 
included. Inclusion criteria included individuals at least 
20 years old suffering no motor paralysis. Individuals 
with a history of central nervous system disorders or 
previous cognitive motor exercises using the limbs 
were excluded. The primary objective of this study was 
to detect differences in oxy-Hb levels in the prefron-
tal cortex between subjects exposed to third-person 
perspective (3PP) and first-person perspective (1PP) 
instructional tasks by making group comparisons. We 
thus conducted a power analysis to assess the correlation 
between the primary outcome and differences in oxy-Hb 
levels. Using an effect size of 0.5, alpha level of 0.05,  
and power of 80%, the required sample size was calcu-
lated to be approximately 64 participants. Ultimately, 
77 healthy adults participated in this study, 36 were 
assigned to the 3PP group and 41 to the 1PP group, en-
suring sufficient statistical power for our analyses.

3. Methods

Cognitive-motor exercises using the limbs are 
double-movement tasks in which the participant rhyth-
mically performs opposing movements alternating use 
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of left and right upper limbs. In this study, the left and 
right hands were placed alternately in front of each other 
to create a pistol in the front hand and a fox in the rear 
hand. We randomly assigned participants to either the 
3PP group (wherein they imitated the demonstration 
performed in 3PP) or the 1PP group (wherein they 
imitated the demonstration performed in 1PP). NIRS 
(wearable optical topography [WOT-100]; HITACHI, 
Tokyo, Japan) was used to measure cerebral hemody-
namics in the prefrontal cortex. The oxy-Hb concentra-
tion was used as an index to confirm activation status of 
the prefrontal cortex during the task. Participants were 
assigned to the 3PP (n = 36) or 1PP (n = 41) group. As 
the prefrontal cortex was the region of interest (ROI), 
a 10-channel probe was placed on the participant’s 
forehead (Fig. 1) and the average value was used [23]. 
During the experiment, the participants watched a video 
of the task, rested with their eyes closed for 30 s, then 
opened their eyes and gazed at a cross-shaped mark in 
the center of a PC monitor for 10 s. Subsequently, the 
participants performed 60 s of cognitive-motor exercises  
using their limbs (Fig. 2). The cognitive-motor exercises 
using limb postures were switched once every 2 s, 30 

times during the 60 s period. The task was recorded 
using a video camera (GZ-E242-S Everio; JVC, Yoko
hama, Kanagawa, Japan) to determine the number of 
errors. This number was counted during the task and 
later confirmed by observing a video recorded by the 
examiner. An error was defined as an incorrectly imi-
tated movement. Next, the participants were asked to 
complete a visual analog scale to evaluate the subjective 
difficulty by placing a mark on a 100 mm long line. The 
left end of the line indicates ‘not at all difficult’ and the 
right end indicates ‘very difficult.’

The Trail Making Test-Part B (TMT-B), a widely 
used neuropsychological assessment that evaluates 
cognitive flexibility, visual attention, and task-switching 
ability, was used to assess cognitive function.

This study was approved by [Blinded for Review, 
no. 4644]. All procedures were performed in accordance 
with the ethical standards of the Declaration of Helsinki, 
and all participants provided written informed consent. 
For statistical analysis, during the 60 s period, unpaired 
t-tests were used to compare oxy-Hb values between 
participants in the 3PP and 1PP groups during the task. 
Task duration was divided into anterior (0.2–30.0 s) and 

Fig. 1. 	 Placement of NIRS probes on the prefrontal cortex.
The picture depicts the location of the WOT-100 channel. The probe unit covered an area of 30 × 105 mm2 on the participants’ 

foreheads, including both temples. This arrangement allowed for the monitoring of cortical activation, primarily in the prefrontal 
cortex. All 10 channels, numbered from 1 to 10, were utilized.

Fig. 2. 	 Cognitive-motor task teaching methods using limbs.
The experimental setup for cognitive-motor task teaching methods is shown. The figure illustrates the cognitive-motor ex-

ercises using limbs performed in this study. Task 1: Third-person perspective imitation (3PP). Task 2: First-person perspective 
imitation (1PP).
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posterior (30.2–60.0 s) halves, and the average oxy-Hb 
values in the 3PP and 1PP groups were compared using 
unpaired t-tests. During the 60 s period, the number of 
errors and subjective difficulty between groups were also 
compared using the Mann–Whitney U test. Correlations 
between oxy-Hb values during the task, visual analog 
scale score, and number of errors were calculated using 
Spearman’s rank correlation coefficient, with signifi-
cance level set at 5%. The normality of the oxy-Hb data 
was assessed using Shapiro–Wilk and Kolmogorov– 
Smirnov tests. Both tests indicated that the data was 
normally distributed, as p-values exceeded 0.05, con-
firming that the data met the normality assumptions for 
subsequent parametric analyses.

4. Results

Figure 3 shows the temporal changes in the cerebral 
hemodynamics of each participant’s prefrontal cortex 
during the task. Throughout the task, the oxy-Hb level 
in the 3PP group was higher than that in the 1PP group; 
however, this difference was statistically insignificant. 
Oxy-Hb spanning the whole period was 0.43 ± 0.34 mM 
mm for the 3PP group and 0.33 ± 0.33 mM mm for the 
1PP group. This difference was insignificant. Cerebral 
blood flow in 3PP and 1PP groups in the anterior and 
posterior halves was compared. Oxy-Hb in the anterior 
half of the brain was significantly higher for the 3PP 
group (0.39 ± 0.28 mM mm) than for the 1PP group (0.25 

± 0.26 mM mm) ( p < .05). Oxy-Hb in the posterior half 
was 0.47 ± 0.47 mM mm for the 3PP group and 0.41 ± 
0.44 mM mm for the 1PP group. This difference was not 
significant. The median number of errors was 3.5 (2–9) 
in the 3PP group and 3.0 (1–5) in the 1PP group. This 
difference was significant ( p < .05; Fig. 4). TMT-B be-
tween conditions was 37.1 (30.4–45.1) in the 3PP group 
and 40.0 (34.9–43.1) in the 1PP group. This difference 
was insignificant. Median subjective difficulty was 65 
mm (56–74 mm) in the 3PP group and 67 mm (55–76 

Fig. 3. 	 Changes in prefrontal oxy-Hb concentration during the task.
Temporal changes in prefrontal oxyhemoglobin (oxy-Hb) concentration (mM·mm) during the cognitive-motor exercise using 

limbs. A significant difference was observed in the anterior period ( p < .05), while no significant differences were found in the 
posterior period or across the entire task duration. The 3PP group consistently showed higher oxy-Hb levels compared to the 1PP 
group, though the difference for the entire duration was not significant (ns).

Fig. 4. 	 Number of errors during cognitive-motor tasks.
The Mann-Whitney U test revealed a significant 

difference in the number of errors between 3PP and 
1PP groups. p < 0.05.

＊

N
um

be
r 

of
 e

rr
or

s

0

5

10

15

20

25

3PP  1PP 

(Time)



Sagari A et al. 41Asian J Occup Ther 21: 37−43, 2025

mm) in the 1PP group, with no significant differences. 
A significant positive correlation was observed between 
the oxy-Hb level and the number of errors (r = 0.27, p < 
0.05; Fig. 5), and no significant correlation was observed 
between the oxy-Hb level and subjective difficulty ( p = 
.06).

5. Discussion

During cognitive-motor exercises using the limbs, 
the oxy-Hb values in the anterior half of the prefrontal 
cortex were significantly higher in the 3PP group than in 
the 1PP group. However, values in the posterior half did  
not differ significantly. Previous studies have reported 
prefrontal cortex activation during mental rotation 
experiments using magnetic resonance imaging and 
positron emission tomography [24, 25]. The 3PP group 
required mental rotation in addition to intense concentra-
tion when imitating the model’s movements, resulting in 
more prefrontal cortex activation than the 1PP group. In 
the posterior half of the cerebral cortex in the 3PP group, 
the process of adaptation to the elements of mental rota-
tion led to a state similar to that in the 1PP group. There-
fore, 3PP teaching may activate the prefrontal cortex in 
the early phase of cognitive motor exercises using the 
limbs. The number of errors observed when using the 
3PP method was significantly higher than when using 
the 1PP method. During mental rotation, the 3PP con-
dition is more difficult to imitate because it requires the 
identification of the self and model [19] and prolongs 
the reaction time, resulting in increased errors [26, 27]. 
Thus, based on current and prior findings, the number of 
false movements could increase when cognitive-motor 
exercises using limbs are taught in 3PP compared to 
1PP because of the requirement for mental rotation. 
However, subjective difficulty did not significantly differ 

between teaching methods, although it was expected that 
the 3PP group would report higher subjective difficulty 
than the 1PP group. Even if a significant increase in  
cerebral hemodynamics is observed with a load that does 
not exceed cognitive resources, performance remains 
unchanged [26, 28]. The number of errors was higher 
in the 3PP group than that in the 1PP group. However, 
as cerebral blood flow began to decay in the latter half 
of the task, it did not exceed the cognitive resources of 
most participants. 3PP teaching does not necessarily 
increase the subjective difficulty more than 1PP teaching 
when young participants perform cognitive-motor exer-
cises using their limbs. However, this result could have 
been largely influenced by the fact that the participants 
were young adults.

Regarding the relationships between prefrontal oxy-
Hb, the number of errors, and subjective difficulty, we 
found a positive correlation between prefrontal oxy-Hb 
and the number of errors. In clinical practice, the number 
of errors can thus be used to infer PFC activation status. 
In the study setting, many errors indicated low perfor-
mance capacity for the task. Hence, the current results 
indicate that the prefrontal cortex is highly activated in 
individuals with lower performance abilities.

The PFC, which controls executive and attentional 
functions, is activated during adaptation to new tasks 
[29]. The task in this study involved learning movements 
while allocating attention to the elbow and finger molds 
of both upper limbs, requiring participants to activate 
their prefrontal cortex to adapt to the task. Those with 
lower performance abilities were required to mobilize 
more prefrontal cortex function to prevent movement 
errors during the tasks. Although a significant relation-
ship was observed between prefrontal oxy-Hb levels 
and the number of errors, no significant correlation was 
found between prefrontal oxy-Hb levels and subjective 

Fig. 5. 	 Correlation between oxy-Hb concentration and number of errors.
Correlations between oxy-Hb concentration changes and number of errors. Spearman’s correlation coefficient revealed that 

prefrontal cortex activation significantly increased with increasing the number of errors. 
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difficulty.
Regarding clinical application and study limitations, 

when occupational therapists and care workers perform 
cognitive-motor exercises using limbs, 3PP teaching 
may activate the prefrontal cortex more than 1PP teach-
ing. Although cognitive-motor exercises using limbs are 
generally presented with 3PP, for people with MCI or 
dementia, when necessary, errors can be reduced and the 
level of difficulty can be controlled via 1PP teaching. In 
addition, it is impractical to monitor cerebral hemody-
namics in the prefrontal cortex using NIRS in clinical 
situations. We found a correlation between prefrontal 
oxy-Hb and the number of errors during cognitive-motor  
exercises using the limbs, suggesting that number of 
errors may be used to predict prefrontal cortex activation 
status. However, weak correlation coefficients should be 
considered cautiously.

As cerebral blood flow dynamics during task per-
formance [30] and prefrontal cerebral hemodynamics 
during cognitive-motor tasks [31] may differ between 
younger and older participants, these findings should 
be interpreted with caution, and further research should 
be conducted in older adults. In addition, as the areas 
activated during the mental rotation task include a wide 
range of areas including parietal and occipital lobes, 
further insights can be obtained using an NIRS probe to 
cover these areas.

Summary and Conclusions

These findings reveal a difference in frontal lobe 
activity depending on the presence or absence of mental 
rotation manipulation. Future research should consider 
whether mental rotation manipulation during cognitive- 
motor exercises using limbs promotes specific brain 
activation.
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1. Introduction

People with severe dementia often exhibit be-
havioural psychological symptoms of dementia (BPSD), 
which significantly impact quality of life (QoL). The 
Progressively Lowered Stress Threshold (PLST) model 
indicates that dementia-related behaviours emerge from 
interactions with the environment and are exacerbated 
by cognitive impairments [1]. Individualised staff train-
ing interventions can effectively address agitation in 
care home residents [2]. Similarly, interventions based 
on the Need-Driven Dementia-Compromised Behaviour 
model have demonstrated that activities tailored to func-
tional level and personality can improve behavioural 
symptoms [3]. However, there is a lack of effective 
interventions targeting agitation in patients with severe 

dementia [4]; this is because existing agitation assess-
ment scales cannot capture detailed behavioural changes 
in this population.

Accordingly, we adopted AwareCare [5], which 
analyses reactive behaviours in response to environmen-
tal stimuli, focusing on eye, head, and arm movements 
as indicators of agitation [6]. By segmenting each 
behaviour, AwareCare facilitates the detection of subtle 
reactive behaviours that may otherwise go unnoticed. 
Here, we examine how context influences agitation in a 
patient with severe dementia by analysing behavioural 
changes using AwareCare in standard ward and con-
trolled occupational therapy settings.

2. Case

An 80-year-old male was admitted to a rehabilita-
tion hospital with cervical spondylotic myelopathy. He 
had been cognitively impaired for several years, and his 
Mini-Mental State Examination score was 0. He was 
easily angered and often acted restlessly and touched 
nearby objects. His activities of daily living changed 
depending on the context. BPSDs, as assessed using the 
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Japanese version of the Neuropsychiatric Inventory- 
Nursing Home version (NPI-NH), included only agita-
tion. Agitation had frequency and severity scores of 4 
and 3, respectively. One family member stated that he 
liked drinking Japanese green tea. During occupational 
therapy, the patient smelt and drank tea, which calmed 
his agitation. In accordance with the Declaration of Hel-
sinki, the participant’s family member provided written 
informed consent for participation.

We used the AwareCare method, which assesses 
individual behaviours in response to naturally occurring 
events in the environment (seven types) and observer- 
induced events (three types). There were 14 response 
categories, including eye movements and facial expres-
sions, and each event was evaluated only if it occurred 
during the initial observation period. An occupational 
therapist observed the patient’s usual behaviour in the 
hospital ward (Phase A) and while drinking tea in the oc-
cupational therapy room (Phase B) for 10 minutes using 
AwareCare. The ward was a busy environment with 
frequent disturbances, where the patient exhibited be-
haviours such as shouting, fidgeting, and repeated object 
touching. Conversely, the occupational therapy room 
was quiet with minimal external distractions. During the 
tea-drinking sessions, the therapist encouraged engage-
ment in sensory experiences, e.g. smelling and tasting 
the tea, while maintaining eye contact to foster positive 
interactions. The tea was served at a warm, comfort-
able temperature in a familiar cup. Observations were 
conducted first in the ward and then in the occupational 
therapy room over 5 days, between 13:00 and 15:00. 
The total number of observed behaviours was recorded 
and analysed. The Tau-U test was selected owing to its 
suitability for single-case experimental designs [7] as a 
non-parametric test that assumes ordinal data and allows 
for calculating effect sizes while accounting for baseline 
trends, thus providing a robust method for evaluating 
contextual differences. Using a free single-case experi-
mental design analysis tool (https://manolov.shinyapps.
io/Overlap/), we conducted the Tau-U test to identify 
differences between phases. We found no significant 
data trends, allowing us to use the Tau-U A vs B coeffi-
cient [7] to conduct the analysis. The effect sizes were 
defined as follows: < 0.20, small; 0.20–0.60, moderate; 
0.60–0.80, large; and > 0.80, very large [8].

3. Results

During the tea-drinking sessions, the patient 
exhibited increased eye contact and smiling, whereas 
shouting and head movements significantly decreased. 
These changes are likely ascribed to the environmental 
adjustments, sensory engagement through familiar 

activities, and therapist-facilitated interactions. The dif-
ferences between phases for each item are presented in 
Table 1. Several items in AwareCare showed significant 
changes, including eye flicker (Tau-U = −0.8, p < 0.05), 
smiles (Tau-U = 0.8, p < 0.05), head movements (Tau-U 
= −0.8, p < 0.05), and shouts or moans (Tau-U = −0.76, 
p < 0.05). Figure 1 illustrates these differences between 
Phases A and B. Notably, the NPI-NH scores in these 
items remained unchanged post-intervention.

4. Discussion

Agitated behaviour in an individual with severe de-
mentia may vary depending on the surrounding context. 
Clare et al. demonstrated that training caregivers to use 
AwareCare for evaluating subtle reactive behaviours 
in residents with severe dementia improved family- 
rated QoL [9]. Our study also highlights AwareCare’s 
utility in assessing subtle behavioural changes due to 
environmental adjustments. While Clare et al.’s study 
emphasised the impact of caregiver training on family- 
rated QoL [9], our case report focuses on immediate be-
havioural changes observed in a controlled environment. 
Aşiret et al. reported an intervention that provided care 
plans based on the PLST theory and found that 12-week 
training for caregivers of persons with moderate-to- 
severe dementia significantly reduced BPSD [10]. We 
showed that an appropriate environment has the poten-
tial to help reduce agitated behaviour in patients with 
severe dementia.

This report has certain limitations. The assessment 
method was observation-based, which may hinder full 
reproducibility. Additionally, the potential for observa-
tional bias exists, as the same therapist conducted the 
intervention and the observations. The short observation 

Table 1 � Tau-U effect sizes and p-values for each item evaluated in 
this report.

Item Tau-U A vs. B p-value

1
2
3
4
5
6
7
8
9

10
11
12
13
14

Eyes flicker
Makes eye contact
Explores with eyes
Smiles
Frowns
Nods or shakes head
Moves head
Reaches
Grasps or holds
Moves towards
Moves away
Single words
Mumbling
Shouts or moans

−0.80
0.72

−0.60
0.80

−0.40
0.28

−0.80
−0.04

0.12
0.00
0.00
0.36
0.00

−0.76

0.03
0.07
0.07
0.03
0.29
0.49
0.03
1
0.82
1
1
0.34
1
0.04
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periods may also have limited our ability to capture the 
full variability of agitation behaviours. Furthermore, 
AwareCare was not originally designed specifically 
to evaluate agitated behaviour, which could affect the 
interpretation of the results. While environmental ad-
justments reduce agitation, factors like patient-therapist  
familiarity or the tea’s calming effect may have influ-
enced the outcomes. Future studies should control these  
variables to clarify causality. Nevertheless, this case 
highlights important implications for clinical practice. 
Occupational therapists may be able to use these 
findings by integrating personalised interventions, e.g. 
familiar activities, into routine care settings to manage 
agitation effectively in individuals with severe dementia. 
For example, during leisure activities, practitioners 
might incorporate preferred experiences (e.g. familiar 
beverages) to create calm environments, thereby reduc-
ing agitation. Nonetheless, we observed behavioural 
changes in response to environmental changes, which 
may help develop approaches to better manage BPSD in 
people with severe dementia.
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Introduction

Until the early 1990s, the provision of medical care 
often relied solely on opinions and experience [1], often 
resulting in poor decision-making [2]. In the mid-1990s, 
when evidence-based medicine (EBM) became wide-
spread, the rate of treatment without evidence clearly 
decreased owing to its implementation [3]. Furthermore, 

it was reported that physician practices and patient out-
comes were significantly improved using various medi-
cal guidelines developed by applying EBM methods [4].

The practice of EBM means integrating individual 
clinical expertise, patient values, and the best available 
clinical evidence [5]. The process of EBM entails five 
steps: (1) asking an answerable clinical question based 
on the health needs of a specific client; (2) finding the 
best available evidence by searching the literature; (3) 
critically appraising the literature (check for validity, 
clinical relevance, and applicability); (4) applying the 
evidence in clinical practice; and (5) evaluating steps 
(1)−(4) [6]. Subsequently, EBM has been widely dis-
seminated throughout health care as evidence-based 
practice (EBP) since 2000.
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However, EBP does not provide a specific meth-
odology for step (4). Therefore, value-based practice 
was proposed as a concept to develop EBP, focusing 
on the “value” of clients, their families, and medical 
professionals [7]. Moreover, shared decision-making has 
gained global attention as a method for clinical decision- 
making and consensus-building against the backdrop of 
growing social demand to respect the values of clients in 
medicine and the trend towards EBM [8]. The underly-
ing decision-making common to both is EBP.

Recently, the number of occupational therapists 
with a positive attitude towards EBP has increased 
because advances in information technology have made 
it easier to access high-quality evidence, and various 
medical guidelines have become more widely used [9]. 
However, the implementation of EBP is challenging 
because it requires a diversity of knowledge and skills, 
such as effective search skills, critical appraisal, under
standing of individualization, and an understanding 
of the context of clients [10]. Specifically, difficulties 
reported include time constraints [9], utilizing databases 
[10], high continuing education costs, poor research 
analysis skills, and a preference for clinical experience 
over research [11]. To resolve these difficulties in 
implementing EBP, training sessions and workshops 
have been held mainly in Europe and the United States 
[12–13], and scales have been developed to assess the 
effectiveness of various programs [14–16]. Conversely, 
in Asia, including Japan, EBP has widely become only a 
concept, and there is still a lack of empirical research on 
measures to promote its implementation.

Against this background, we first developed the 
EBP Self-Assessment (EBPSA) for occupational thera-
pists in Japan and confirmed its reliability and validity 
[17]. Moreover, it is necessary to clarify the factors re-
lated to the EBPSA scores and to examine more specific 
measures to promote EBP in the pre- and post-graduate 
education of occupational therapists. Therefore, this 
study explored the characteristics of occupational ther-
apists and their clinical, educational, and research expe-
riences related to the EBPSA scores. The participants in 
this study were occupational therapists working in con-
valescent rehabilitation wards, who play a central role in 
rehabilitation medicine in Japan. The term “evidence” 
in this study refers to clinical epidemiological studies 
(quantitative studies).

Methods

Questionnaire Structure
First, the preliminary survey was conducted based 

on a questionnaire developed as a prototype version. 
Thirty occupational therapists (13 males and 17 females, 

with a median of 7.0 years of clinical experience), 
working in convalescent rehabilitation wards in the 
Tokyo metropolitan area, were asked to respond to the 
questionnaire and provide their opinions [18]. Based on 
the results of the preliminary survey, we modified the 
expressions that were difficult to understand and added 
the questionnaire items. The following two items were 
added to the characteristics of occupational therapists: 
progress in lifelong education produced by the Japanese 
Association of Occupational Therapists (JAOT) and 
work assignments. The following seven items were 
added to the clinical, teaching, and research experience: 
experience in the implementation of EBP; positive 
experience resulting from the implementation of EBP; 
experience in education on high-level evidence-based 
intervention and assistance methods; experience in 
the implementation of clinical research; experience in 
presenting at academic conferences as the first author; 
experience in writing scientific papers as the first author; 
and experience as a preceptor in the training of junior 
staff (educating new recruits). Based on the results of 
the preliminary survey, the questionnaire in this study 
comprised three parts: the characteristics of occupation-
al therapists; their clinical, educational, and research 
experiences; and EBPSA. The specific contents of the 
questionnaire are presented below.

Part 1. Characteristics of occupational therapists
According to the individual factors in the scoping 

review by Thomas et al. [19], academic degree and 
post-professional training were reported as factors to 
support the use of research in practice or EBP. Based 
on this previous study, in the characteristics section of 
the questionnaire, participants were asked to respond to 
years of clinical experience, sex, final educational back-
ground, progress in lifelong education produced by the 
JAOT, work area, and work assignment.

Part 2. Clinical, educational, and research experiences
The clinical, educational, and research experience 

section required participants to respond “Yes” or “No.” 
The questionnaire comprised the following 12 items, 
based on a previous study [19]: experience in imple-
menting EBP; positive experience resulting from the 
implementation of EBP; experience in education on 
EBP methodology; experience in education on reha-
bilitation and occupational therapy research methods; 
experience in education on high-level evidence-based 
intervention and assistance methods; experience in the 
implementation of clinical research; positive experience 
with research; experience in presenting at academic 
conferences as the first author; experience in writing 
scientific papers as the first author; work experience in 
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the professional team such as by disease or intervention 
method; experience as a preceptor in the training of 
junior staff (educating new recruits); and experience as a 
clinical practice supervisor of students.

Part 3. EBPSA
The EBPSA was examined for reliability and valid-

ity in a previous study [17]. It comprises the following 
four factors: “workplace environment” that encourages 
EBP; “intrinsic motivation” for EBP; “self-efficacy” 
regarding EBP; and “outcome expectancy” for EBP. 
EBPSA is also unique in that it was developed based 
on various theories of behavioral science, including the 
self-efficacy theory [20], self-determination theory [21], 
and the theory of planned behavior [22]. The EBPSA 
response to each question was on a seven-point scale  
(1 = strongly disagree to 7 = strongly agree). The EBPSA  
was developed in Japanese, and the Japanese version 
was used in this study. In this paper, the English version 
of the EBPSA was included for readers to understand its 
content.

In preparing the EBPSA English version, the first 
step was the translation of the Japanese version into En-
glish by the first author. In the second step, the EBPSA 
English version was back-translated into Japanese by 
a bilingual collaborator who was not familiar with the 
original Japanese version. In the third step, an American 
occupational therapist, whose native language is English 
and who was not familiar with the original Japanese 
version, checked the translation consistency.

Survey procedure
This study was conducted with 1216 occupational 

therapists (one per hospital) working in 1216 hospitals, 
designated regular members of the Kaifukuki Rehabili-
tation Ward Association in Japan as of April 2020. The 
breakdown of hospitals by area was as follows: 48 (4%) 
in the Hokkaido area; 75 (6%) in the Tohoku area; 110 
(9%) in the Kanto area excluding the Tokyo metropoli-
tan area; 197 (16%) in the Tokyo metropolitan area; 63 
(5%) in the Shinetsu/Hokuriku area; 141 (12%) in the 
Tokai/Chubu area; 215 (18%) in the Kansai area; 95 
(8%) in the Chugoku area; 61 (5%) in the Shikoku area; 
and 211 (17%) in the Kyushu/Okinawa area.

The survey procedure involved mailing a set of doc-
umentss (questionnaire, written request for research col-
laborators, written explanation to research participants, 
return envelope) to the occupational therapy department 
managers of the target institutions and explaining the 
purpose, significance, methods, and handling of personal 
information of this study. Furthermore, the occupational 
therapy department managers were asked to randomly 
select an occupational therapist working in the conva-

lescent rehabilitation wards to participate in this study 
and to distribute a set of questionnaires to the study 
participants. Inclusion criteria for the study participants 
were occupational therapists working in convalescent 
rehabilitation wards at the time of the survey. No exclu-
sion criteria were established.

The required sample size was 368 participants, 
assuming the Z value (λ) corresponding to a confidence 
level of 95% is 1.96, response ratio of 0.4 based on the 
previous study [23], and sampling error of 0.05, based 
on the formula often used in social surveys (n = λ2 ×  
p (1 − p) /d 2, n: required sample size, λ: Z value corre-
sponding to the confidence level, p: response ratio, d: 
sampling error). To determine the number of partici-
pants in this study, the questionnaire collection rate was 
assumed to be approximately 40% based on a previous 
study [23]. 

The collection period was from June 1 to June 30, 
2020.

Ethics considerations
The explanatory documents to the research par-

ticipants clearly stated the following three points: (1) 
participant response to the questionnaire was voluntary; 
(2) the data would be statistically processed so that indi-
viduals would not be identified; and (3) the data would 
be stored in a locked locker and destroyed after a certain 
period of time in an unreproducible form so that partic-
ipant data are never leaked to the outside. Consent for 
this study was obtained from the participants by asking 
them to answer and return the questionnaire.

This study was conducted in compliance with the 
ethical guidelines of the World Medical Association 
(Declaration of Helsinki, 1964 and Declaration of Tokyo,  
1975, revised 2013). This study was approved by the 
Research Ethics Committee for Human Sciences at the 
University of Tsukuba (No. East 2019-76).

Data analyses
First, a descriptive statistical analysis was conduct-

ed on the characteristics of occupational therapists; their 
clinical, educational, and research experiences; as well 
as the EBPSA response scores. The EBPSA subscale 
scores were calculated as the median (interquartile 
range) of the sum of each questionnaire item. In addi-
tion, to examine whether the characteristics of occupa-
tional therapists in this study reflected national data, we 
compared them using the JAOT 2021 publicly available  
membership statistics data [24]. Specifically, we con-
ducted a non-paired t-test to compare the years of clinical  
experience in this study with that of national data. We 
also conducted a χ 2 test to compare the male-to-female 
ratio of participants in this study with that of national 
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data.
Next, categorical multiple regression analysis 

(forced entry method) was conducted to analyze the 
characteristics of occupational therapists and their clin-
ical, educational, and research experience related to the 
EBPSA scores. The dependent variable was the EBPSA 
subscales; the adjustment variables were years of clinical 
experience and sex; and the independent variables were 
the final educational background, progress in lifelong ed-
ucation produced by the JAOT, and 12 items of clinical, 
educational, and research experience. The independent  
variables were selected based on the variance inflation 
factor ≤ 5.0 in consideration of multicollinearity [23].

For the characteristics of occupational therapists, 
dummy variables were created as follows: for sex, 0 
for male and 1 for female; for final education, 0 for 
graduation from a vocational school and junior college 
and 1 for graduation from a university and master’s and 
doctoral programs in graduate school; for progress in 
lifelong education produced by the JAOT, 0 for basic 
training not yet completed and 1 for having completed 
basic training or more. In addition, dummy variables 
were created for the 12 independent variables of clinical, 
educational, and research experience, without experi-
ence as 0 and with experience as 1.

IBM SPSS Statistics for Windows ver. 26.0 J was 
used for statistical analysis, and the significance level 
was set at < 5%.

Results

Characteristics of occupational therapists
Responses were obtained from 515 participants 

(response rate: 44%). Of these, 465 who answered all 
questions were considered valid respondents and com
prised 298 males (64.1%) and 167 females (35.9%) 
(Table 1). The duration of their clinical experience was 
12.14 ± 5.86 years. According to the JAOT 2021 public-
ly available membership statistics data [24] as of Fiscal 
Year 2020, there were 61,633 members, consisting of 
24,480 males (38.6%) and 39,018 females (61.4%), with 
a clinical experience of 10.86 ± 8.33 years calculated 
from the year they qualified. The data from these two 
groups were statistically compared. The results showed 
that the years of clinical experience in this study was 
significantly higher than the national data (t (478) = 4.67, 
p < .001), and the number of males who responded to 
the questionnaire was significantly more than females ( χ 2 
(1, 63963) = 126.8, p < .001).

The most common educational background was 
vocational school (56%), followed by university (35%). 
The most common progress in lifelong education pro-
duced by JAOT was basic training completed (48%), 

followed by basic training not yet completed (47%). 
The most common work areas were the Kyushu and 
Okinawa areas (18%), followed by the Tokyo metropol-
itan area (16%) and the Kansai area (15%). The most 
common work assignment was working only in conva-
lescent rehabilitation wards (57%); followed by working 
concurrently in acute care wards, community compre-
hensive care wards, and home rehabilitation (20%); and 
working concurrently in administration, management, 
and education departments (20%).

Table 1  Characteristics of participants (n = 465).

Question Items n (%)

Years of clinical experience
  1~5 years
  6~10 years
  11~15 years
  More than 16 years
  Means (Standard Deviation)

64 (13.8)
123 (26.5)
148 (31.8)
130 (27.9)

12.14 (5.86)

Sex
  Male
  Female

298 (64.1)
167 (35.9)

Final educational background
  Vocational School 
  Junior College
  University
  Master’s Programs in Graduate School
  Doctoral Programs in Graduate School

258 (55.5)
13 (  2.8)

163 (35.1)
30 (  6.5)
1 (  0.2)

Progress in lifelong education
  Basic training not yet completed
  Basic training completed
  Certified Occupational Therapist
  Specialized Occupational Therapist

218 (46.9)
221 (47.5)
26 (  5.6)
0 (  0.0)

Work area
  Hokkaido area
  Tohoku area
  Kanto area (excluding Tokyo Metropolitan area)
  Tokyo Metropolitan area
  Shinetsu and Hokuriku area
  Tokai and Chubu area
  Kansai area
  Chugoku area
  Shikoku area
  Kyushu and Okinawa area

27 (  5.8)
26 (  5.6)
43 (  9.2)
74 (15.9)
25 (  5.4)
57 (12.3)
68 (14.6)
39 (  8.4)
21 (  4.5)
85 (18.3)

Work assignment
  Working only in convalescent rehabilitation wards 264 (56.8)

Working concurrently in acute care wards,  
community comprehensive care wards, and home 
rehabilitation

95 (20.4)

Working concurrently in administration,  
management, and education departments 94 (20.2)

  Other 12 (  2.6)
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Clinical, educational, and research experiences and  
EBPSA

The results of clinical, educational, and research 
experiences related to EBP are presented in Table 2. The 
items most participants answered “Yes” to these expe-
riences were as follows: experience as a preceptor in 
the training of junior staff (educating new recruits) was 
selected by 424 (91.2%); experience as clinical practice 
supervisor of students was selected by 390 (83.9%); and 
experience in the implementation of EBP was selected 
by 375 (80.6%). Conversely, the items few participants 
answered “Yes” to these experiences were as follows: 
experience in writing scientific papers as the first author 
was selected by 54 (11.6%), and experience in a profes-
sional team such as by disease or intervention method 
was selected by 110 (23.5%).

The results for the EBPSA subscale scores were 
presented (Table 3). The “work environment” was 20.0 
(15.0–25.0), the “intrinsic motivation” was 18.0 (15.0– 
19.0), the “self-efficacy” was 13.0 (11.0–15.0), and the 
“outcome expectancy” was 15.0 (13.0–17.0).

Characteristics of occupational therapists and their 
clinical, educational, research experiences related to  
the EBPSA scores

Factors related to “workplace environment” were 
“experience in education on EBP methodology ( β = .13, 
p = .022)” and “final educational background ( β = .10, 
p = .044)” (Adj R2 = .11, F (16, 448) = .444, p < .044). 
Factors related to “intrinsic motivation” were “positive 
experiences resulting from implementing EBP ( β = .20, 
p = .010)” and “experience in presenting at academic 
conferences as the first author ( β = .13, p = .016)” (Adj R2 
= .16, F (16, 448) = 6.46, p < .001). Factors related to 
“self-efficacy” were “positive experience resulting from 
implementing EBP ( β = .15, p = .045)” and “experience 
in education on high-level evidence-based intervention 
and assistance methods ( β = .13, p = .009” (Adj R2 = 
.25, F (16, 448) = 10.61, p < .001). Factors related to 
“outcome expectancy” were none (Adj R2 = .02, F (16, 
448) = 1.53, p = .085) (Table 4).

Discussion

This study investigated the characteristics of 
occupational therapists and their clinical, educational, 
and research experiences related to the EBPSA scores. 
A mailed questionnaire survey was conducted among 
1216 occupational therapists who work in convalescent 
rehabilitation wards in Japan. A categorical multiple 
regression analysis (forced entry method) was conduct-
ed with 465 valid responses. The following five items 
related to “work environment,” “intrinsic motivation,” 
and “self-efficacy” subscale scores in the EBPSA were 
extracted: final educational background; experience in 
education on EBP methodology; positive experiences 
resulting from the implementation of EBP; experience 
in presenting at academic conferences as the first author; 
experience in education on high-level evidence-based 
intervention and assistance methods.

Characteristics of occupational therapists and their 
clinical, educational, research experiences related to  
the EBPSA scores

First, factors related to the “workplace environ-
ment” score consisted of experience in education on EBP 
methodology ( β = .13) and final educational background 
( β = .10). The “workplace environment” consisted of 
the role of the workplace environment in linking clinical 
and research activities such as the encouragement of 
academic activities, accumulation of clinical data, pres-
ence of advisors on research, environment for accessing 
research resources, and opportunities for learning to-
gether, including paper reading sessions. Experience in 
education on EBP methodology was extracted because  

Table 2  Clinical, educational, and research experience.

Question Items Experience 
n (%)

Experience in the implementation of EBP
No
Yes

90 (19.4)
375 (80.6)

Positive experience resulting from  
implementation of EBP

No
Yes

119 (25.6)
346 (74.4)

Experience in education on EBP methodology
No
Yes

207 (44.5)
258 (55.5)

Experience in education on rehabilitation and 
occupational therapy research methods

No
Yes

176 (37.8)
289 (62.2)

Experience in education on high-level evidence- 
based intervention and assistance methods

No
Yes

234 (50.3)
231 (49.7)

Experience in the implementation of clinical 
research

No
Yes

252 (54.2)
213 (45.8)

Positive experience with research
No
Yes

260 (55.9)
205 (44.1)

Experience in presenting at academic  
conferences as the first author

No
Yes

195 (41.9)
270 (58.1)

Experience in writing scientific papers as the first 
author

No
Yes

411 (88.4)
54 (11.6)

Work experience in the professional team such 
as by disease or intervention method

No
Yes

355 (76.3)
110 (23.7)

Experience as preceptor in training of junior staff 
e.g., educating new recruits

No
Yes

41 (  8.8)
424 (91.2)

Experience as clinical practice supervisor of 
students

No
Yes

75 (16.1)
390 (83.9)

EBP: evidence-based practice
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workplaces that encourage academic activities and 
research may actively provide EBP education to occu-
pational therapists. Novak et al. [25] reported that EBP  
education in the workplace environment that encouraged 
EBP improved EBP knowledge and skills of occupa-
tional therapists and led to long-term behavioral change. 
Moreover, in a semi-structured interview study of 30 
Australian occupational therapists, Bennett et al. [26] re-
ported that the workplace environment that encourages 
EBP may lead to changes in EBP-oriented occupational 

therapy practice and attitudes that link practice and clin-
ical research. In short, creating a workplace environment 
that promotes EBP and provides occupational therapists 
with EBP education, may lead to the implementation 
of EBP. In addition, it is also possible that occupational 
therapists who have received EBP education in pre- and 
post-graduate education, and not just in the workplace 
environment, will also become more aware of the need 
to create a workplace environment that promotes EBP. 
Experience in education on EBP methodology: 207 

	 Table 3  EBPSA response scores.	 n (%)

Question Items Median
(IQR) 1 2 3 4 5 6 7

Workplace environment that encourages EBP 
(Workplace environment)

20.0
(15.0–25.0)

1. In my workplace, there is a system that supports presentations 
at scientific meetings and writing academic papers.

5.0
(3.0–6.0)

28
(6.0)

32
(6.9)

57
(12.3)

76
(16.3)

121
(26.0)

104
(22.4)

47
(10.1)

2. In my workplace, there is a system for accumulating clinical 
data on clients.

4.0
(2.0–5.0)

50
(10.8)

67
(14.4)

86
(18.5)

100
(21.5)

97
(20.9)

50
(10.8)

15
(3.2)

3. In my workplace, there are senior staff and colleagues who we 
can ask about research.

5.0
(3.0–6.0)

53
(11.4)

47
(10.1)

69
(14.8)

44
(9.5)

115
(24.7)

100
(21.5)

37
(8.0)

4. In my workplace, we have access to academic databases and 
we can browse scientific journals in the library.

4.0
(2.0–5.0)

78
(16.8)

68
(14.6)

64
(13.8)

49
(10.5)

94
(20.2)

79
(17.0)

33
(7.1)

5. In my workplace, we have a habit of learning from each other, 
such as study groups, where we read and discuss research 
papers.

4.0
(2.0–5.0)

67
(14.4)

79
(17.0)

77
(16.6)

71
(15.3)

103
(22.2)

50
(10.8)

18
(3.9)

Intrinsic motivation for EBP (Intrinsic motivation) 18.0
(15.0–19.0)

6. I wish to incorporate EBP in occupational therapy practice. 6.0
(5.0–6.0)

2
(0.4)

1
(0.2)

3
(0.6)

40
(8.6)

152
(32.7)

156
(33.5)

111
(23.9)

7. I wish to learn about EBP. 6.0
(5.0–6.0)

2
(0.4)

1
(0.2)

5
(1.1)

35
(7.5)

134
(28.8)

175
(37.6)

113
(24.3)

8. I think as occupational therapist I need to implement EBP. 6.0
(5.0–6.0)

2
(0.4)

1
(0.2)

5
(1.1)

39
(8.4)

137
(29.5)

168
(36.1)

113
(24.3)

Self-efficacy regarding EBP (Self-efficacy) 13.0
(11.0–15.0)

9. I can understand the client values, and expectations of  
interventions and support methods, and determine whether 
research evidence is applicable to the client.

5.0
(4.0–5.0)

8
(1.7)

28
(6.0)

50
(10.8)

117
(25.2)

193
(41.5)

58
(12.5)

11
(2.4)

10. I can self-appraise the impact of interventions and supporting 
methods implemented on clients, and apply them to  
subsequent occupational therapy practice.

5.0
(5.0–6.0)

3
(0.6)

13
(2.8)

25
(5.4)

59
(12.7)

225
(48.4)

118
(25.4)

22
(4.7)

11. I can critically appraise appropriateness of research methods, 
characteristics of assessments, and validity and  
generalizability of research findings.

4.0
(3.0–4.0)

32
(6.9)

78
(16.8)

109
(23.4)

136
(29.2)

83
(17.8)

22
(4.7)

5
(1.1)

Outcome expectancy for EBP (Outcome expectancy) 15.0
(13.0–17.0)

12. I believe that implementation of EBP will make it easier to 
develop the trust of clients.

5.0
(4.0–6.0)

8
(1.7)

11
(2.4)

25
(5.4)

128
(27.5)

156
(33.5)

107
(23.0)

30
(6.5)

13. I believe that implementation of EBP can support the  
decision-making of clients.

5.0
(4.0–5.0)

7
(1.5)

13
(2.8)

33
(7.1)

133
(28.6)

169
(36.3)

87
(18.7)

23
(4.9)

14. I believe that implementation of EBP will allow me to keep 
up-to-date finding on assessments and interventions of  
occupational therapy.

5.0
(5.0–6.0)

4
(0.9)

2
(0.4)

16
(3.4)

62
(13.3)

185
(39.8)

161
(34.6)

35
(7.5)

IQR: interquartile range; EBP: evidence-based practice; EBPSA: EBP self-assessment
For each question, responses were requested on 7-points scale. (1: Strongly Disagree, 2: Disagree, 3: Somewhat Disagree, 4: Neither Agree nor 
Disagree, 5: Somewhat Agree, 6: Agree, 7: Strongly Agree)
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respondents (44.5%) answered “No” and 258 respon-
dents (55.5%) answered “Yes”. This result suggests that 
EBP education is not being provided sufficiently. We 
believe that actively implementing EBP education in the 
workplace environment and in pre- and post-graduate 
education is important for the future. Moreover, it is 
considered that the reason for the extraction of final 
educational background is related to the experience of 
conducting research. At universities, there are many 
opportunities for graduate research, and at graduate 
schools, research activities are the main focus; hence, 
it is suggested that occupational therapists with a 
university degree or higher tend to prefer a workplace 
environment where they can engage in academic and 
research activities. At the same time, it is also possible 
that occupational therapists with a high final educational 
background are working to create a workplace envi-
ronment that makes it easier to engage in academic and 
research activities. This study supports a previous study, 
which reported that academic degrees are the strongest 
predictor of research use [27]. In this study, 271 (58.2%) 
participants were graduates of vocational schools or 
junior colleges, and 194 (41.8%) were graduates of 
universities or graduate schools. There were few partic-
ipants who had completed graduate school, hence statis-

tical analysis was difficult; however, the results suggest 
that there is a possibility that the number of occupational 
therapists who implement EBP will increase if they are 
supported in their postgraduate studies in the work-
place environment. Parkinson et al. [28] reported that 
expert guidance, regular feedback, and supervision by 
knowledgeable colleagues are important ways to ensure 
the application of new knowledge and have a positive 
impact on the work environment. This may suggest that 
occupational therapists with higher levels of education 
may lead to improvements in the work environment.

Second, factors related to the “intrinsic motivation” 
score included positive experiences resulting from the 
implementation of EBP ( β = .20) and experience in 
presenting at academic conferences as the first author  
( β = .13). The “intrinsic motivation” scale is composed 
of items that measure the perception of occupational 
therapist if they want to use EBP in clinical practice, 
such as behavioral intention, positive attitude, motiva-
tion to learn, and occupational identity. The reason pos-
itive experiences resulting from the implementation of 
EBP were extracted is considered to be because positive 
experiences with EBP improve attitudes and motivation 
to implement EBP. The fulfillment of three psychologi-
cal needs - autonomy, competence, and relatedness - is 

Table 4  Participants’ characteristics and clinical, educational, and research experiences related to the EBPSA.

Question Items
EBPSA

Workplace 
environment

Intrinsic 
motivation Self-efficacy Outcome 

expectancy

Characteristics of participants
Years of clinical experience .07 −.05 .07 −.02
Sex .05 −.13** −.08 −.05
Final educational background .10* .03 −.02 −.02
Progress in lifelong education .00 .04 .02 .02

Clinical, educational, and research experience
Experience in the implementation of EBP −.08 .10 .02 .09
Positive experience resulting from implementation of EBP .06 .20* .15* .06
Experience in education on EBP methodology .13* .01 .09 .12
Experience in education on rehabilitation and occupational therapy research methods .06 .04 .06 .04
Experience in education on high-level evidence-based intervention and assistance 
methods .04 .00 .13** −.07

Experience in the implementation of clinical research .07 −.01 .05 −.10
Positive experience with research .13 .05 .13 .06
Experience in presenting at academic conferences as the first author .04 .13* .07 .04
Experience in writing scientific papers as the first author .01 .02 .04 −.02
Work experience in the professional team such as by disease or intervention method .04 .00 .06 .01
Experience as preceptor in training of junior staff e.g., educating new recruits −.03 −.02 .04 −.03
Experience as clinical practice supervisor of students .07 −.05 .01 .01

Adj R2

F
p

.11
4.44

< .001

.16
6.46

< .001

.25
10.61
< .001

.02
1.53
.085

EBP: evidence-based practice
* p < .05, ** p < .01
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a prerequisite for increasing intrinsic motivation [21]. In 
short, positive experience resulting from the implemen-
tation of EBP may promote autonomy, competence, and 
relatedness resulting in improved intrinsic motivation. 
The reason that experience in presenting at academic 
conferences as the first author was extracted suggests 
that EBP and academic and research activities are highly 
interrelated. Academic conference presentations are a 
place to publicize one’s clinical practice, academic and 
research activities. Therefore, it is hoped that this op-
portunity will lead to a virtuous cycle in which intrinsic 
motivation for EBP is improved, and that this in turn 
will lead to more academic conference presentations. 
Positive experiences resulting from the implementation 
of EBP: 119 respondents (25.6%) answered “No” and 
346 respondents (74.4%) answered “Yes”. Experience 
in presenting at academic conferences as the first author:  
195 respondents (41.9%) answered “No” and 270 respon-
dents (58.1%) answered “Yes”. For these two factors, 
there were more “Yes” responses than “No” responses. 
This may be related to the fact that the scores for the 
three items included in the “intrinsic motivation” scale 
are higher than the scores for the items included in the 
other subscales. It is thus important to provide educa-
tional support so that they can have a positive experi-
ence for EBP and develop a human and environmental 
system to support their presentations at conferences.

Third, factors related to the “self-efficacy” score 
included positive experience resulting from the imple-
mentation of EBP ( β = .15) and experience in education 
on high-level evidence-based intervention and assis-
tance methods ( β = .13). The “self-efficacy” consists of  
questions that test confidence in specific knowledge 
and skills of EBP, such as STEP 3: critical appraisal, 
STEP 4: application to client, and STEP 5: self-appraise. 
The reason positive experiences resulting from the 
implementation of EBP were extracted is considered to 
be because the knowledge and skills of EBP improve 
through experiencing the series of processes of EBP and 
gaining positive experiences. We also surveyed the item 
experience in the implementation of EBP; however, this 
was not extracted as a related factor. Therefore, positive 
experience with EBP maybe an important factor. Pos-
itive experience resulting from the implementation of 
EBP may be strongly related to success experience that 
promoting self-efficacy [20]. Successful experiences 
are those of having done things well in the past. In 
other words, occupational therapists are expected to 
incorporate EBP into occupational therapy practice and 
accumulate successful experiences, thereby improving 
their self-efficacy and promoting the implementation 
of EBP. Clyde et al. [15], who have recently developed 
scales in the occupational therapy field, identified factors 

related to self-efficacy regarding EBP, including EBP 
knowledge and skills, educational opportunities, and 
training experiences. In Europe and the United States, 
training sessions and workshops on EBP have been held 
as educational opportunities and training experiences 
to promote EBP knowledge and skills, and their effec-
tiveness has been reported [12–13]. In addition, post- 
professional training is associated with confidence in the 
ability to incorporate EBP into clinical practice, search 
for evidence, and generating clinical questions [29]. By 
enhancing EBP education in pre- and post-graduate ed-
ucation, it is considered that occupational therapists will 
accumulate positive experiences with EBP and increase 
their self-efficacy regarding it. The reason experience  
in education on high-level evidence-based intervention 
and assistance methods was extracted is because receiv-
ing education on specific treatment methods with high 
levels of evidence makes it easier to incorporate EBP 
into clinical practice and promotes understanding of evi-
dence. Moreover, by experiencing specific interventions  
with high-level evidence, it is considered that occupa-
tional therapists can accumulate positive experiences 
with EBP, and that their self-efficacy with regard to EBP 
will improve. Experience in education on high-level  
evidence-based intervention and assistance methods: 
234 respondents (50.3%) answered “No” and 231 re-
spondents (49.7%) answered “Yes”. Education on high- 
level evidence-based intervention and assistance meth-
ods is not being provided sufficiently. It is possible that 
positive experience resulting from the implementation 
of EBP and education on high-level evidence-based 
intervention and assistance methods in pre- and post- 
graduate education in Japan could lead to an improve-
ment in self-efficacy. 

Finally, the results of the categorical multiple 
regression analysis with “workplace environment,” 
“intrinsic motivation,” and “self-efficacy” scores as de-
pendent variables showed low Adj R2 values of .11–.25. 
This is likely due to the characteristics of occupational 
therapists, including their clinical, educational and 
research experience, being diverse and complex; hence, 
only a small number of items could be surveyed in this 
study. However, this study is significant because and 
some of the occupational therapists’ characteristics and 
their clinical, educational, and research experience were 
clarified as factors that promote EBP.

Limitations and future issues
In this study, the years of clinical experience of the 

occupational therapists was significantly higher than the 
national data, and significantly more males than females 
responded to the questionnaire compared to the national 
data. This suggests that the occupational therapists who 
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responded to the questionnaire in this study may have 
had a high level of interest in EBP. In short, it may have 
caused selection bias among the participants in this study. 
The cause of the selection bias may be that this study 
only targeted one occupational therapist per hospital.

Since this study was conducted on occupational 
therapists working in convalescent rehabilitation wards 
in Japan, it is not certain whether similar results would 
be obtained in different participants, fields, or types of 
occupation. Thus, the generalizability of our results 
poses a limitation. Furthermore, since this is a cross- 
sectional study, it was not possible to determine causal 
relationships among the data.

In the future, through longitudinal surveys and 
intervention studies, the influence of characteristics of 
occupational therapists and their clinical, educational, 
and research experiences on EBP implementation need 
to be clarified from a causal perspective.

Conclusion

In this study, we examined the factors related to the 
EBPSA subscales. We discussed the important issues of 
enhancing EBP education, encouraging academic and 
research activities, and increasing positive experience 
resulting from the implementation of EBP as future 
issues for improving the “workplace environment,”  
“intrinsic motivation,” and “self-efficacy.”
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Introduction

Japan has been advancing the development and 
adoption of care technologies, including care robots, 
to maintain quality caregiving services and reduce 
the physical burden on caregivers. Since 2018, it has 
strengthened its development system and implemented 
support measures to promote its introduction and utiliza-

tion [1]. Under this initiative, the Japanese government 
prioritizes nine areas: transfer assistance, mobility, 
excretion, bathing, monitoring, meal support, functional 
training, dementia care, and care work support. How-
ever, the adoption rates vary significantly across these 
areas, ranging from 0.5% in excretion care to 30% in 
monitoring and communication support [2].

While care technologies have demonstrated the po-
tential to alleviate caregivers’ physical strain [3, 4], their 
successful implementation faces several challenges. 
The introduction of care technologies without adequate 
consideration of their interaction with the caregiving 
environment may diminish their effectiveness and lead 
to unintended negative consequences, including exac-
erbation of lower back pain [5, 6]. Particularly, there is  
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Abstract: Objective: This study examines how care robot use, spatial constraints, and caregiver proficiency affect torso 
and pelvic posture during toileting assistance, focusing on lower garment manipulation - a physically demanding task in 
excretion care. 
Methods: Twenty-four participants (12 experts and 12 nonexperts) performed toileting assistance tasks using an ex-
cretion assistance device across three bathroom layouts: a 1.34 m2 residential layout (1.34 plan), a 2.11 m2 care facility 
layout (2.11 plan), and a modified 1.34 m2 residential layout with a widened entrance (1.34 W plan). The IMU-based 
motion capture system measured the torso and pelvic angles during robot positioning and garment lowering.
Results: Significant differences were observed between experts and nonexperts across all movement types (flexion, 
lateral flexion, and rotation), with nonexperts exhibiting consistently higher angles, suggesting increased biomechani-
cal loading. Spatial design significantly influenced rotational movements, with the modified residential layout (1.34 W 
plan) reducing angles compared to the standard residential layout (1.34 plan). However, no significant interaction effect 
was found between skill level and spatial conditions.
Conclusion: When implementing care robots, caregiver proficiency and environmental factors should be considered 
separately. The findings indicate that optimizing only the spatial design or training alone may not be sufficient, but 
addressing both factors can enhance caregiving efficiency and reduce physical burden. Specifically, appropriate spatial 
design alleviates movement strain, while skilled caregivers demonstrate more efficient motion patterns, even in con-
strained spaces. These insights contribute to optimizing caregiving environments in home and small-scale facilities, 
facilitating the effective utilization and adoption of excretion care robots.

Keywords: care robots, caregiver proficiency, ergonomics, home care, motion capture
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insufficient evidence supporting the implementation 
guidelines for these devices and their operators in re-
source-limited environments, such as homes and small-
scale facilities where productivity improvements are 
required. As the demand for care increases in these 
settings, the use of care technologies in confined spaces 
is expected to increase, underscoring the need to better 
understand how spatial constraints and caregiver profi-
ciency influence their operation.

Given the particularly low adoption rate of ex-
cretion care devices (0.5%), we focused on caregiver 
postures and physical burdens when providing toileting 
assistance, specifically in tasks involving lower garment 
manipulation, which impose remarkable physical and 
psychological strains on caregivers [7]. We explored 
how spatial constraints, varying bathroom layouts, and 
caregiver proficiency levels influence these factors.

Our study findings will contribute to optimizing 
bathroom layouts for home care, developing effective 
care technology operation protocols, and establishing 
practical guidelines for toileting assistance, which may 
help increase the adoption of excretion care devices.

Method

Participants
The study participants included experts (occupa-

tional therapists, physical therapists, and care workers 
with experience as assistive device training instructors) 

and nonexperts without experience operating care robots.
In addition to basic demographic information such 

as age, gender, height, and weight, data on physical dis-
ability levels were collected from all participants. The 
Roland–Morris Disability Questionnaire (RMDQ) as-
sessed the degree of physical disability related to lower 
back pain [8]. The RMDQ is a 24-item self-reported 
questionnaire that measures the impact of back pain on 
daily activities, with higher scores indicating greater 
disability. Herein, the RMDQ scores were analyzed to 
examine differences in physical function between the 
expert and nonexpert caregiver groups.

All participants provided informed consent after ex-
plaining the study procedures, risks, and rights. Sample 
size was determined through a priori power analysis 
using G*Power 3.1.9.6, indicating that 24 participants 
(12 per group) were required with parameters set to 
effect size f = 0.45, α = 0.05, and power = 0.70. This 
design considered the anticipated substantial differences 
between experts and complete novices, in addition to 
the preliminary nature of the study and recruitment con-
straints for expert participants. The study was approved 
by the local ethics committee (no. R2301) and conduct-
ed per the guidelines stipulated in the Declaration of 
Helsinki.

Procedure
Figure 1 illustrates the measurement environment 

used in this study. We examined three different floor 

Fig. 1. 	 Work Postures During Lower Garment Manipulation with Care Robots (Hug-L1) by Floor Plan.
Toilet Internal Dimensions: The internal dimensions of the toilet are based on the traditional Japanese module and are presented 
in SI units. Hug-L1: The robot provides standing support and stability, allowing caregivers to perform lower garment manipula-
tion with reduced physical burden.
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plans: a 1.34 m2 layout (1.34 plan) representing typical 
residential bathrooms, a 2.11 m2 layout (2.11 plan) com-
monly found in care facilities, and a modified 1.34 m2  
layout (1.34W plan) that incorporates architectural 
improvements such as an entrance widened with three 
sliding doors to accommodate side approaches. The 
measurements were conducted in this order. For each 
plan, we utilized an excretion movement support device 
(Hug-L1, Fuji) designed to assist in nursing care by 
supporting forward-standing posture and minimizing 
caregiver burden.

Each participant completed the toileting assistance 
sequence (approaching, lowering garments, sitting, 
standing, raising garments, and exiting) with motion data  
collected throughout. Participants performed a rehearsal 
followed by two measurement trials per layout.

The care receiver (male, 176 cm, 64 kg) met the 
Techno-Aid Association’s criteria [9] for maintaining a 
sitting position with a substantial weight burden (Fig. 1).

Working postures during toileting assistance were 
measured using an inertial measurement unit (IMU)-
based motion capture system (myoMOTION, Noraxon, 
Scottsdale, AZ, USA) in the shielded spaces. Two IMUs 
sampled at 200 Hz were used to measure the relative 
angles of the torso and pelvis. The participants wore 
measuring suits with hook-and-loop fasteners attached 
to the upper chest and sacrum to ensure accurate data 
collection.

Data Analysis
The period of analysis spanned from robot posi-

tioning to garment lowering completion. The average 
torso–pelvic angles were calculated for the experts and 
nonexperts during this task. A two-way analysis of vari-
ance (ANOVA) was used to examine the effects of Skill 
and Plan with their interaction (Skill × Plan). The partial 
eta squared (ηp

2) was calculated to determine the effect 

sizes. For layouts showing significant effects, post-hoc 
analysis was conducted using Tukey’s HSD test to iden-
tify the specific differences between the plans.

Python 3.14.0 was used for data analysis. The 
pandas library was employed for data processing and 
management, whereas the statsmodels library was used 
for two-way ANOVA and constructing models with 
Skill and Plan, as well as their interaction (Skill × Plan), 
as independent variables. Moreover, a custom function 
based on the total sum of squares was implemented to 
calculate effect sizes (ηp

2). For post-hoc analysis, Tukey’s 
HSD test was performed using scipy.

Results

Altogether, 24 participants, comprising 12 experts 
and 12 nonexperts, participated as caregivers. Table 1 
summarizes the participants’ demographic and profes-
sional characteristics, including age, gender, height, 
weight, and RMDQ score. The texts below describe how 
the layout changes influenced the flexion, lateral flexion, 
and rotational movements in both the expert and nonex-
pert groups (Fig. 2).

Flexion
Experts demonstrated the highest average angle in 

the 1.34 plan (22.38° ± 10.15°), while showing similar 
lower values in the 2.11 (19.88° ± 6.11°) and 1.34W 
(19.63° ± 8.84°) plans. Nonexperts exhibited their high-
est angles in the 2.11 plan (31.69° ± 16.32°), followed 
by the 1.34 (29.63° ± 13.19°) and 1.34 (26.29° ± 9.87°) 
plans. The results of the two-way ANOVA revealed only 
a significant main effect for Skill (F = 10.51, p = 0.002, 
ηp

2 = 0.134). Neither the Plan (F = 0.11, p = 0.895, ηp
2 

= 0.003) nor the Skill × Plan interaction (F = 0.82, p = 
0.447, ηp

2 = 0.021) showed significant effects (Table 2).

Table 1  Characteristics of Participants.

Characteristics Expert (n = 12) Non-expert (n = 12) p-value

Age (years) 46.83 ± 7.00 43.75 ± 16.29 .553a

Gender
Male 5 (41.7%) 8 (66.7%) .219b

Female 7 (58.3%) 4 (33.3%)
Height (cm) 167.42 ±   7.49 168.08 ±   7.19 .826a

Weight (kg)   66.17 ± 14.75   64.58 ± 12.17 .777a

RDQ (mini-max) 0 (0–1) 0 (0–3) .890c

Job (PT/OT/CW) 6 (50.0%)/2 (16.7%)/5 (33.3%) —
Experience (years) 20.58 ± 7.04 —

Numerical values are represented as mean ± standard deviation.
RDQ, Roland–Morris Disability Questionnaire
a t-test
b χ 2-test
c Mann–Whitney U test
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Lateral Flexion
Experts displayed their highest angles in the 1.34 

plan with an average of 10.17° ± 5.95°, whereas lower 
angles were observed in the 2.11 (7.33° ± 2.63°) and 
1.34W (8.00° ± 1.88°) plans. Similarly, nonexperts 
showed their highest angles in the 1.34 plan with an 
average of 14.14° ± 8.75°, followed by the 2.11 (11.99° 
± 4.62°) and 1.34W (10.41° ± 6.54°) plans. Statistical 

analysis revealed only a significant main effect for Skill 
(F = 7.831, p = 0.007, ηp

2 = 0.100). Neither the Plan 
(F = 1.951, p = 0.150, ηp

2 = 0.050) nor the Skill × Plan 
interaction (F = 0.255, p = 0.776, ηp

2 = 0.007) showed 
significance (Table 2).

Rotation
Experts exhibited their highest angles in the 1.34 

plan (9.21° ± 5.29°), followed by decreasing angles 
in the 2.11 (7.35° ± 2.85°) and 1.34W (6.30° ± 1.59°) 
plans. Nonexperts showed a similar pattern, showing 
maximum angles in the 1.34 plan (15.40° ± 10.44°) but 
decreasing in the 2.11 plan (12.73° ± 6.09°) and reach-
ing their minimum in the 1.34W plan (8.50° ± 4.18°). 
Statistical analysis revealed significant main effects for 
both Skill (F = 11.280, p = 0.001, ηp

2 = 0.129) and Plan (F 
= 4.290, p = 0.018, ηp

2 = 0.098), whereas the Skill × Plan 
interaction was not significant (F = 0.796, p = 0.456, 
ηp

2 = 0.018) (Table 2). Post-hoc analysis using Turkey 
HSD test showed a significant difference in the angles 
between the 1.34 and 1.34W plans (mean difference = 
−4.90°, p = 0.021, 95% CI [−9.19°, −0.61°]). However, 
no significant differences were found between the 1.34 
and 2.11 plans (mean difference = −2.26°, p = 0.420, 
95% CI [−6.56°, 2.03°]) or between the 1.34W and 
2.11 plans (mean difference = 2.64°, p = 0.310, 95% CI 
[−1.65°, 6.93°]).

Discussion

The present study investigated the interaction be-
tween the environmental layout and caregiver proficien-
cy in caregiving environments involving nursing-care 

Fig. 2. 	 Average Posture Angle by Floor Plan for Each Skill Level.
	 Error bar: Standard deviation of each dataset.

Table 2  The Effect of Skill Level and Floor Plan on Posture.
Flexion

sum_sq df F p-valuea ηp
2

Skill
Plan
Skill : Plan
Residual

1324.58
28.14

205.66
8319.40

1
2
2

66

10.51
  0.11
  0.82

.002

.895

.447

0.134
0.003
0.021

Lateral Flexion

sum_sq df F p-valuea ηp
2

Skill
Plan
Skill : Plan
Residual

243.21
121.20
15.82

2049.81

1
2
2

66

7.831
1.951
0.255

.007

.150

.776

0.100
0.050
0.007

Rotation

sum_sq df F p-valuea ηp
2

Skill
Plan
Skill : Plan
Residual

379.91
288.97
53.61

2222.90

1
2
2

66

11.280
  4.290
  0.796

.001

.018

.456

0.129
0.098
0.018

a �Significance, determined with an analysis of Two-way ANOVA, was 
set at a p-value of < .05.
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robots. The analysis revealed that caregiver skill level 
and spatial conditions were significant independent  
factors influencing work efficiency and postural strain. 
Notably, no significant interaction was found between 
these factors, suggesting they should be optimized sepa-
rately.

The relationship between trunk angles and the 
physical burden has been well-established in ergonomic 
literature. Studies have indicated that increased trunk 
flexion angles (> 20°) are associated with higher bio-
mechanical loads on the lower back [10]. In contrast, 
combined movements involving lateral flexion and 
rotation can further elevate the risk of musculoskeletal 
disorders [11]. In the present study, the higher angles 
observed in the nonexperts than in the experts across 
all movement types suggest increased biomechanical 
loading, particularly in constrained spaces. Skilled care-
givers demonstrated more efficient movement patterns, 
mitigating physical strain even under spatial limitations.

The impact of spatial design was evident in its 
relationship with movement efficiency. Opening width 
was critical in facilitating movement, with wider open-
ings improving performance during rotational tasks. 
However, an excessive width could lead to unnecessary 
movement adjustments. These findings underscore the 
importance of integrating optimal spatial design with 
caregiving practices to enhance caregiver performance 
and safety. These results are important for implementing 
nursing-care robots in home-based and small-scale 
facilities. Similar to Goto et al.’s study involving shower 
chairs [12], our results emphasize the necessity of align-
ing spatial constraints with equipment operation to opti-
mize caregiving environments. Moreover, technological 
advancements and caregiver training programs remain 
essential to further reduce the physical burden among 
caregivers and improve operational efficiency [13–15].

Despite its contributions, this study has several 
limitations. As we only evaluated one specific model 
of care robot, our results cannot be generalized to other 
care robots or caregiving scenarios. Additionally, the 
study was conducted in a controlled experimental set-
ting, which may not completely capture the complexities 
of real-world caregiving environments. Herein, postural 
angles were used as the primary measure of physical 
load. However, future studies could benefit from incor-
porating subjective workload assessments and muscle 
activity measurements for a more comprehensive 
analysis. This can clarify the effectiveness of robotic 
assistance and its impact on the caregiver burden. A 
broader range of care robots and caregiving scenarios 
will be examined to validate these findings and explore 
the long-term impact of spatial modifications and skill 
development on caregiving productivity and efficiency.

The study results indicate that merely using a care 
robot does not automatically reduce caregiver burden; 
rather, proper training in movement skills and appropri-
ate spatial design are essential. Moreover, experienced 
caregivers demonstrated more efficient movement 
patterns, effectively minimizing physical strain even in 
constrained spaces. Conversely, less experienced care
givers exhibited high physical burden despite using the 
robot, suggesting that for maximizing the benefits of 
care robots, environmental adjustments and adequate 
caregiver training are crucial. Thus, the successful 
implementation of care robots requires device adoption 
and optimization of caregiving environments and skill 
enhancement.
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1. Introduction

Autism spectrum disorder (ASD), a neurodevelop-
mental condition, is characterized by deficits in social 
communication and restricted repetitive patterns of be-
havior [1]. The American Psychiatric Association unified  
pervasive developmental disorders, which included 
ASD, Asperger’s syndrome, Rett syndrome, and other 
non-specified disorders, under the name ASD [1]. The 

prevalence of ASD in the USA was approximately 1.7% 
(1 in 59 people) [2]. Furthermore, its prevalence in Japan 
was approximately 3.2%, which indicated that approxi-
mately 1 in 32 children could have ASD [3]. Hence, one 
or two children per class in nursery and primary schools 
could have ASD. Therefore, ASD was not an uncommon 
disorder. Recent studies have indicated the importance 
of rehabilitation and education for autistic children [4, 5].  
Many studies have suggested the importance of early 
intervention by rehabilitation therapists, such as occu-
pational therapists, parental education, and support for 
children with developmental disorders [4–7]. Rehabili-
tation for ASD includes early intensive behavioral, art, 
and animal-assisted interventions and music therapy 
[5, 8–10]. However, many rehabilitation methods that 
require specialized clinical training have insufficient 
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supporting evidence. Furthermore, general interventions 
have not been established [5, 9, 10]. 

Recent interventions for autistic children have at-
tempted to use computer programs. A systematic review 
investigated the effectiveness of computerized cognitive 
training of executive functions (EFs) on ASD symptom-
atology and social skills as social skills in ASD were 
associated with EFs [11]. Although most interventions 
that used computer programs effectively enhance EFs 
and reduced symptoms in autistic children, evidence 
regarding their generalization to social skills remains 
unclear [11]. EFs are defined as the cognitive processes 
that underlie goal-directed behavior and include skills 
such as shifting, inhibition, and working memory (WM) 
[12, 13]. Several studies have demonstrated that EFs im-
pacted daily life and were closely related to the ability to 
communicate with others, which included social skills 
[14, 15]. In general, EFs were impaired in autistic chil-
dren particularly compared with children with typical 
development (TD); however, this was not always true 
[12, 16]. Autistic children were equal or superior in their 
logical thinking and decision-making abilities based on 
EFs compared with children with TD [17, 18]. Taken 
together, the association between the intervention effects 
of EFs and social skills in autistic children remains 
unclear. 

Therefore, we conducted a preliminary interven-
tion experiment with autistic children via RehaCom  
(HASOMED Inc.), a software used to train logical 
thinking. RehaCom, a training system with 19 inter-
ventions tailored to specific cognitive functions, had 
beneficial effects on cognitive impairment and were 
effective in recovering memory and attention in patients 
post-stroke [19, 20]. A previous study revealed a signif-
icant improvement in inattention among children with 
attention-deficit hyperactivity disorder (ADHD) via 
RehaCom training [21]. Since the task levels of logical 
thinking could be slightly adjusted, even primary school 
children could train with it. Additionally, the interven-
tion time could be set and easily used in rehabilitation. 
Computerized intervention was a useful tool for the 
rehabilitation of autistic children [11, 22]. However, 
improvements in social skills related to EFs have not 
been sufficiently examined. This study investigated 
whether computerized interventions that focused on 
EFs in autistic children improved their social skills. We 
predicted that computerized training in logical thinking 
via RehaCom would improve the EFs, including WM, 
of autistic children and lead to the achievement of social 
skills. Clarifying the association between improving EFs 
via computer programs and social skills will help in the 
development of useful and convenient interventions for 
autistic children. 

2. Materials and Methods

2.1. Participants
The participants were eight children diagnosed with 

ASD (six boys, two girls, mean age: 7.6 ± 0.6 years). 
This sample size was based on those in several previous 
studies [23–25]. All participants were primary school 
children who attended rehabilitation (Table 1). Prior to 
the study, written informed consent was obtained from 
the parents of each child according to the principles of 
the Declaration of Helsinki and its future amendments. 
This study was approved by the Life Science Ethics 
Committee of Kumamoto Health Science University 
(approval number: 22028). 

2.2. Assessment of Characteristics and Social Skills 
We utilized Raven’s Coloured Progressive Matrices 

(RCPM) to determine participants’ intellectual ability. 
The RCPM, a quick and easy screening intelligence test, 
asked participants to select one of six choice designs 
that matched the missing part of a standard design [26]. 
Although designed for those aged 45 years and older, it 
was useful as an intelligence test for children [27]. 

Characteristics, such as social skills specific to au-
tistic children, were measured via the Japanese version 
of the Autism-spectrum Quotient (AQ-J) [28]. The AQ-J,  
developed as an indicator to clarify the characteristics 
of ASD, was a reliable and valid tool [29]. It comprised 
five subscales that characterized ASD with 50 questions 
(10 items each for social skills, attention switching, 
attention to detail, communication, and imagination). 
Parents completed the questionnaire for their child. The 
higher the score on the relevant question, the more likely 
their child was to have ASD tendencies. 

Table 1  Participants’ Attributes

Sub Age 
(yr) Sex Diagnosis

RCPM score

Pre Post Follow-up

A
B
C
D
E
F
G
H

8.1
6.9
7.3
8.9
7.5
7.8
7.1
7.0

F
M
F
M
M
M
M
M

ASD
ASD
ASD
ASD
ASD

ASD, ADHD
ASD, ADHD
ASD, ADHD

29
26
27
24
27
24
22
28

24
24
29
26
31
24
23
30

29
18
28
28
29
23
25
33

Note. �Sub = Participant, M = male, F = female, ASD = Autism Spec-
trum Disorder, ADHD = Attention Deficit/Hyperactivity Disor-
der, RCPM = Raven’s Coloured Progressive Matrices 
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2.3. �Assessment of Working Memory (WM) and Logical 
Thinking Abilities 
We assessed verbal and visuo-spatial WM as EFs 

abilities [30, 31]. For verbal WM, we used the Digit 
span backward task from the Wechsler Intelligence Scale 
for Children-Ⅳ (WISC-Ⅳ) [32]. Participants memo-
rized sequences of digits and reiterated them in reverse. 
Digit sequence began with two numbers. If participants 
responded correctly, the number increased by one up till 
eight (e.g., 6, 9, 1, 7, 3, 2, 5, 8). If participants answered 
it incorrectly, a new sequence of the same length was 
presented. If participants answered incorrectly twice, 
the test was terminated. The longest digit sequence was 
recorded as verbal WM ability. 

The Visuo-Spatial Memory Test (VSMT) measured 
WM capacity related to spatial memory configuration 
[33, 34]. We adopted the modified task proposed by 
Maki et al. [34]. Numbered circles were displayed on a 
computer monitor for 8s and participants were required 
to memorize their location sequentially. In the first trial, 
three numbers (1, 2, 3) were displayed. They disap-
peared after 8s and three blank white circles remained. 
Participants were required to touch the circles sequen-
tially in ascending order based on their memory. The 
number of circles increased if the participants answered 
correctly. If answered incorrectly, the number decreased 
in the subsequent trial. When the sequence switched 
from ascending to descending or vice versa, the number 
of stimuli was recorded as a reversal point score. This 
experiment continued until four reversal points were ob-
tained. Furthermore, the number of trials in one session 
was not fixed. We used the longest sequence as visuo- 
spatial WM ability. A higher number indicated higher 
visuo-spatial WM ability. 

Logical-thinking ability was measured via tests in 
the level check module within RehaCom. Participants 
were required to identify the regularity of a sequence 
of four figures on the computer screen and select the 
fifth figure from a list of four candidates. This level 
check had 13 sequences, and each sequence had a time 
limit of 2 min, with an overall time limit of 13 min. If 
participants provided no response or three consecutive 
wrong answers, the level check was terminated. We used 
the number of correct answers as their logical-thinking 
ability. 

2.4. �Computerized Training in Logical Thinking (Inter-
vention of EFs including WM)
Computerized training used the training module 

in RehaCom (see Fig. 1). A series of pictures with 
simple graphic figures or illustrations were displayed. 
Participants were required to identify the relationship 
between the individual pictures and derive a rule (figure 

reasoning) via induction that clarified what the next 
picture would be. Once the participants had established 
a rule, they selected the relevant picture from a matrix 
of pictures. Several properties could be changed, such 
as shape, color, size, rotation, and quantity. Difficulty 
level was modified via alteration of the series’ length 
and complexity. After participants worked through all 
the tasks in a level (20 trials), a percentage was com-
puted for the number of correct decisions with the total 
number of tasks. If the percentage value was higher or 
lower than that of the one set for level-up (> 80%) or 
level-down (< 60%), the module increased or decreased 
the difficulty level for the next task, respectively. Maxi-
mum solution time was set at 5 min per trial. All partici-
pants started the training at level one (max level 25). 

2.5. Procedure
The intervention was conducted via computerized 

training twice a week for six weeks in two sets of 10 
min (max 240 min). It followed the total intervention 
time based on Fisher’s study on autistic children [35]. 
Interventions were prioritized to continue regularly 
rather than be implemented for the maximum time and 
considered participants’ fatigue and physical condition. 
Effects were assessed pre- and post-intervention and at 
the six-week follow-up. 

2.6. Data Analysis
To evaluate participants’ intelligence, a one-way 

repeated-measures analysis of variance (ANOVA) was 
performed on the RCPM score, with measuring period 
as a factor (pre-, post-, and follow-up). Changes in the 
characteristics of ASD in the AQ-J total and social skills 
scores were assessed via a one-way repeated-measures 
ANOVA (pre-, post-, and follow-up). We also investi-
gated the effects of training in logical-thinking ability 
(number of correct answers in the level check module) 
via a one-way ANOVA, with measuring period as a 
factor. To further evaluate participants’ WM abilities 

Fig. 1. 	 RehaCom’s (HASOMED Inc.) Computerized Train-
ing in Logical Thinking.
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(verbal and visuo-spatial), a one-way ANOVA was per-
formed for each WM score. 

For the ANOVAs, we assessed whether the assump-
tion of sphericity was met via Mauchly’s sphericity 
tests [36, 37]. When violated, we adjusted the degrees 
of freedom via Greenhouse-Geisser correction. The 
Holm-Bonferroni method [38] was used when pairwise 
comparisons were required (α < 0.05). We calculated 
the effect size generalized η2 (η2

G ) for ANOVAs and r for 
t-tests, and used Cohen’s criteria to interpret it [39]. We 
also calculated the 95% confidence interval (CI) for the 
mean difference in all t-tests to investigate whether it 
included zero. For differences that were not statistically 
significant, we calculated the Bayes factor (BF10) to 
estimate the probability that the null hypothesis was 
supported [40].

3. Results

3.1. Participants’ Characteristics and Social Skills
One-way repeated-measures ANOVA on the RCPM 

score revealed no significant main effects of the mea-
surement period [F (1.72, 12.03) = 0.19, p = 0.796, η2

G = 
0.01] (see Table 1). Furthermore, ANOVA on the AQ-J 
total and social skills scores revealed no significant main 
effects of the measurement period (total, [F (1.26, 8.83) 
= 2.23, p = 0.171, η2

G = 0.06]; social skills [F (1.41, 9.89) 
= 0.69, p = 0.474, η2

G = 0.02]; Table 2). These results 
indicated no differences in participants’ intelligence and 
ASD characteristics, which included social skills, across 
the intervention period. 

3.2. Effects of Training in Logical Thinking
Although all the participants completed the six-

week intervention, training time varied between indi-
viduals (M ± SE: 202.25 ± 9.96 min). Furthermore, all 
the participants demonstrated an improvement in the 
level of logical thinking tasks in the RehaCom training 
module, which started at level 1 (final level, M ± SE: 

14.13 ± 0.87). A one-way ANOVA on the number of 
correct answers revealed significant main effects of the 
measurement period [F (1.67, 11.7) = 9.48, p = 0.005, 
η2

G = 0.33]. Furthermore, their post-hoc multiple com-
parisons revealed significant differences between the 
pre- and post-, post- and follow-up measurements (pre 
and post, p = 0.021, 95% CI [−5.69, −1.31], r = 0.82; 
post and follow-up, p = 0.021, 95% CI [−3.32, −0.43], 
r = 0.75). However, no significant differences were 
observed between the pre and follow-up measurements 
( p = 0.096, 95% CI [−0.37, 3.62], r = 0.59, BF10 = 1.18) 
(Fig. 2). This indicated that the intervention effects of 
the logical thinking task were observed immediately 
after the training. 

Regarding WM data, one-way repeated-measures 
ANOVA on the VSMT (visuo-spatial WM) score reveal
ed a significant trend in the main effects of the measure-
ment period [F (1.22, 8.54) = 5.65, p = 0.038, η2

G = 0.24].  
Subsequent multiple comparisons revealed significant 
differences between pre- and post- and post and follow- 
up measurements (pre and post, p = 0.016, 95% CI 
[−1.99, −0.51], r = 0.83; post and follow-up, p = 0.049, 
95% CI [−1.25, −0.003], r = 0.77). However, no signif-
icant differences were observed between the pre- and 
follow-up measurements ( p = 0.250, 95% CI [−0.55, 
1.80], r = 0.49, BF10 = 0.62) (Fig. 3A). However, one-
way repeated-measures ANOVA on the backward (verbal 
WM) score revealed no significant main effects of mea-
surement period [F (1.56, 10.91) = 1.36, p = 0.289, η2

G =  
0.06]. This indicated that visuo-spatial WM ability 
improved immediately after the training; however, there 
was no improvement in verbal WM ability (Fig. 3B). 

4. Discussion

This study investigated whether computerized in-

Table 2 � Results of the AQ-J Scores in the Five Subscales for Each 
Measurement Period

AQ-score (M ± SE)

Pre Post Follow-up

Social Skill
Attention Switching
Attention to Detail
Communication
Imagination
Total

4.38 ± 0.64
5.00 ± 0.47
4.63 ± 1.03
3.63 ± 0.66
5.13 ± 0.41

21.88 ± 1.82

3.63 ± 0.93
5.25 ± 0.42
3.88 ± 0.93
4.63 ± 0.35
5.31 ± 0.55

22.69 ± 1.82

4.25 ± 0.63
5.63 ± 0.53
5.50 ± 0.83
3.38 ± 0.56
5.88 ± 0.48

24.00 ± 1.16

Note. �AQ-J = Autism-Spectrum Quotient Japanese version. M = mean, 
SE = standard errors. Fig. 2. 	 Number of Correct Answers in the Logical Thinking 

Task of the Level Check Module for Each Measure-
ment Period.

	 Note. �Error bars indicate standard errors (SE). * p < 
0.05. 
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terventions that focused on EFs via RehaCom improved 
social skills among autistic children. While the main 
results revealed no differences in participants’ intelli-
gence, visuo-spatial WM ability, which included EFs, 
improved after training. However, the intervention did 
not significantly impact participants’ ASD characteris-
tics, especially social skills. Previous studies reported 
that autistic children were equal or superior in their 
logical thinking and decision-making abilities based on 
EFs compared with children with TD [17, 18]. Addi-
tionally, computerized training could improve WM and 
executive functions (EFs) in autistic children [41–43]. 
Furthermore, another study indicated that visual training 
effectively enhanced EFs in autistic children [44]. In this 
study, effect size in visuo-spatial WM ability (VSMT-
score) was large between pre- and post- intervention 
(r = 0.83). This result was larger than the effect sizes 
reported in a previous study that used EFs for outcomes 
[45]. Another study that provided an intervention for ap-
proximately weeks observed no significant improvement 
in visuo-spatial WM [42]. Taken together, although the 
outcomes and intervention periods differed from those in 
previous studies, our results suggested that visual train-
ing via computer programs (i.e. RehaCom) was effective 
in improving visuo-spatial WM in autistic children. 

In contrast, no significant difference was observed 
between pre- and post- intervention for social skills and 
verbal WM in autistic children. Although a previous 
study revealed social skills, language, and EFs were 
correlated [12], this study’s logical thinking task relied 
on visual information. Moreover, autistic children were 
considered as having language delays and deficits [12, 
46]. Furthermore, their verbal WM was inferior to 
that of children with TD [47]. Therefore, although our 
logical thinking task alone was acceptable for autistic 
children, it may be an insufficient approach for language 

delays and social skills. In addition, previous studies in-
dicated that early intervention and long-term follow-up 
for social skills were important in pre-school children 
[4–6, 48]. Since our participants were primary school 
children, early and long-term interventions may be nec-
essary. However, computerized training via RehaCom 
allowed detailed level settings and tailored intervention 
for the target child and could be effective in improving 
EFs, which included visuo-spatial WM. 

This study has several limitations. First, the duration  
of the intervention and sustained effects were unclear. 
Pasqualotto et al. suggested that evidence on their 
generalization to untrained skills (social skills) and the 
long-term effects of cognitive training programs on EFs 
in autistic children are unclear [11]. Moreover, several 
studies have indicated that variations in training inter-
ventions were effective for EFs, which included WM [11, 
41, 45, 49]. However, the single-task intervention effects 
did not persist over time due to decreased logical think-
ing and visuo-spatial WM ability during our follow-up 
period. A recent study reported that autistic children 
developed visuo-spatial WM similarly to children with 
TD [50]. In contrast, another study indicated that while 
children with TD demonstrated rapid development 
from 5 to 6 years, autistic children exhibited delayed 
development for WM capacity, which included social 
skills, especially until 6 years [51]. Therefore, although 
the autistic children in this study exhibited a temporary 
intervention effect on visuo-spatial WM, the effect may 
not have been sustained. Hence, future research confirm-
ing the long-term effects is necessary. Second, we did 
not clarify the intervention effects of the logical thinking 
task on the functioning of other EFs (except WM). EFs 
include several higher-order cognitive functions, such 
as WM, task switching, attention allocation, and inhibi-
tion, which could also be involved in social skills [12, 

Fig. 3. 	 Results of Visuo-spatial Working Memory (WM) and Verbal WM abilities for Each Measurement Period.
	 Note. �Each plot shows the average score of the Visuo-spatial Memory Test (VSMT) (A) and Backward score (B) across mea-

surement periods. The VSMT and Backward scores indicate visuo-spatial and verbal WM ability, respectively. Error bars 
indicate standard errors (SE). * p < 0.05. 
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44]. Additionally, training social skills should involve 
the child’s interest and motivation (social motivation) 
toward improving social skills [52, 53]. Although all 
autistic children completed the tasks in this study, incor-
porating multiple tasks or combining the intervention 
with training programs, such as programs for education 
and enrichment of relational skills that directly enhance 
social skills, may be necessary [48, 52, 53]. Finally, 
while the number of participants followed that reported 
in previous studies, it was small owing to the prelim-
inary nature of this study. Therefore, further research 
should investigate these issues and address them with a 
larger sample.

5. Conclusion

This preliminary study investigated the effects of 
computerized training in logical thinking via RehaCom 
on autistic children. Participants’ visuo-spatial WM abil-
ity improved after the training; however, the intervention 
effect did not persist in the long term. Additionally, the 
intervention did not significantly affect verbal WM and 
ASD characteristics. Although this study had a small 
number of participants owing to its preliminary nature, 
our results suggested that visual training via a computer 
program was effective in temporarily improving EFs, 
especially visuo-spatial WM, in autistic children. 
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Background

Since the 1980s, disease-related memoirs have 
gained prominence alongside the growing interest in 
publishing and medical welfare. These memoirs provide 
therapeutic benefits to both authors and readers while 

deepening their understanding of the lived experience of 
illness [1]. More recently, young adults have increasingly 
turned to video platforms as a means of self-expression,  
social support, and meaning-making [2]. Social network
ing sites further facilitate self-advocacy and community 
building [3].

Adolescent and young adult (AYA) cancer patients 
often balance their education and careers while facing 
economic and social challenges, particularly regarding 
employment, even after completing treatment [4]. As 
a result, ongoing support for career development and 
reintegration into the workforce remains essential.
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Abstract: Background: Since the 1980s, illness memoirs have been recognized for their therapeutic and educational 
value. Recently, young adults have increasingly utilized video platforms for self-expression, social support, and mean-
ing-making. AYA cancer survivors often face socioeconomic challenges, particularly regarding employment, even after 
treatment. Therefore, long-term career support and reintegration are crucial. Sharing cancer experiences on platforms 
like YouTube may serve as “meaningful work,” enabling selfexpression, social connection, and potential income. This 
study presents two AYA cancer survivors who used YouTube post-treatment, highlighting aspects of recovery, reintegra-
tion, and employment.
Case 1: A patient with peripheral T-cell lymphoma (PTCL) underwent hematopoietic stem cell transplantation. An 
occupational therapist (OT) supported physical activity during hospitalization and introduced video creation post- 
discharge. At 1,828 days posttransplant, the patient achieved full ADL independence (SPPB 12/12, A-QOA probit 3.55 
± 0.27). The videos showed natural engagement but reflected uncertainty in collaborating with healthcare professionals 
to improve information quality.
Case 2: A patient with a left forearm bone/soft tissue tumor adapted to one-handed ADLs and produced videos on adap-
tive techniques and social interaction. One year post-surgery, the patient was ADL-independent (TESS 97.2%, A-QOA 
probit 4.47 ± 0.28). While socially reintegrated, the patient struggled to articulate the concept of “disability.”
Conclusion: Post-treatment video creation functioned as meaningful occupational engagement with therapeutic and 
social benefits. OTs played a vital role in support. Further research should explore candidate selection and integration 
into rehab and employment programs.

Keywords: AYA (Adolescent and Young Adult), Cancer, Employment, YouTube, client-centered practice

(Asian J Occup Ther 21: 72−76, 2025)
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Sharing cancer experiences through YouTube can 
serve as a form of meaningful work, offering opportu-
nities for self-expression, social connection, and even 
potential financial benefits. This report presents two 
cases of AYA cancer patients who utilized YouTube after 
treatment, shedding light on new aspects of recovery, 
reintegration, and employment.

Case Presentations

Case 1
The patient underwent hematopoietic stem cell 

transplantation (HSCT) following a diagnosis of periph-
eral T-cell lymphoma. During hospitalization, an occu-
pational therapist provided interventions to maintain and  
improve physical activity. After discharge, the patient 
was introduced to a care continuity program that facil-

itated support for video content creation (Table 1). At 
1,828 days post-transplant, the patient demonstrated full 
independence in activities of daily living (ADLs), with 
a Short Physical Performance Battery (SPPB) score of 
12/12 and an Assessment of Quality of Occupational 
Performance (A-QOA) score (probit value) of 63 points, 
probit 3.55 (±0.27) [5], indicating strong engagement in 
meaningful activities. Compared to hospitalization, the 
patient’s videos displayed more natural smiling and a 
heightened awareness of the audience. Additionally, the 
patient expressed concerns about the need for collabora-
tion with healthcare professionals to provide high-qual-
ity information for young transplant patients but was 
uncertain about seeking a professional consultation.

Case 2
The patient underwent surgery for a bone and soft 

Table 1  2 Case Studies.

Characteristic Case 1 Case 2

Age 20s 20s

Gender Male Male

Occupation University student University student

Medical Diagnosis Peripheral T-cell lymphoma Bone and soft tissue tumor in the upper limb

Inpatient OT intervention

Maintenance and improvement of physical activity 
during the transplant phase, muscle strengthening, 
return-to-work consultation. Post-discharge motor 
function assessment.

ADL training using the shoulder and remaining 
hand, prosthetic consultation, return-to-work 
consultation, and post-discharge ADL evaluation. 
Introduction to similar video content and discus-
sion of video topics.

OT final assessment SPPB: 12/12 at last evaluation (4 year post-HSCT); 
independent in ADLs.

TESS: 97.2% at last evaluation (1 year surgery); 
independent in ADLs.

YouTube Channel Initiation Post-cancer diagnosis Post-cancer diagnosis

Occupational Therapy Interventions

1. �Observed and analyzed YouTube videos, conducting an observational evaluation based on A-QOA 
criteria.

2. �Held a listening session in the occupational therapy room following the post-discharge medical  
consultation.

3. Discussed rehabilitation and occupational therapy-related aspects of video production.
4. Explained and interpreted the evaluation results of the SPPB and TESS.
5. Provided guidance on the appropriate levels of physical activity during different life stages.
6. Explored how the patient’s cancer experience could be integrated into an educational setting.
7. Advised on the selection and usage of appropriate assistive devices.
8. �Reviewed the accuracy and appropriateness of rehabilitation-related terminology and concepts  

presented in the video content.
9. Addressed the patient’s concerns through active listening and discussion.

Number of Subscribers 
(as of June 2024, approx.) 40,000 100,000

Current Employment Status Not engaged in traditional job-seeking Not engaged in traditional job-seeking

Primary Source of Income YouTube video postings YouTube video postings

A-QOA Score 
(Post-discharge Video Analysis) 63 points (probit 3.55) 88 points (probit 4.47)

The occupational therapist helped the patient improve their motor function during hospitalization. After discharge, the therapist supported the 
patient by getting involved in the content of the videos they created.
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tissue tumor in the left forearm. Following the proce-
dure, they adapted to performing ADLs with one hand 
and shared videos showcasing innovative techniques 
and social engagement as a person with a disability. One 
year post-surgery, the patient had regained full indepen-
dence in ADLs, with a Toronto Extremity Salvage Score 
(TESS) score of 97.2% and an A-QOA score (probit 
value) of 88, probit 4.47 (±0.28), indicating a strong 
engagement with meaningful activities. Through video 
creation, the patient gained more opportunities to inter-
act with peers and rebuild social connections. However, 
they encountered difficulties in articulating their experi-
ence and identity within the theme of disability.

Consideration

In this report, rehabilitation [6] was initiated during 
hospitalization to improve ADLs, followed by post- 
discharge support for video production. The findings 
offer valuable insight into the patients’ post-treatment 
lives and suggest that facilitating video dissemination 
could serve as a meaningful occupational therapy inter-
vention. The activity was assessed using the A-QOA, 
highlighting new possibilities for occupational therapy 
in the context of digital engagement.

In Japan, cancer rehabilitation is primarily conduct-
ed during hospitalization [7], with a strong emphasis on 
improving motor function, physical activity, and ADLs.  
However, there are currently few interventions that 
specifically target occupational activities. In this study, 

Fig. 1. 	 Motor function and blood counts in Case A.
	 Case A has maintained motor function from pre-transplant to present.

Fig. 2. 	 ADL and upper extremity functional assessment in Case B.
	 Case B had a decline in upper limb function immediately after surgery. However, one year later, the patient was fully independent in terms 

of ADLs and upper limb function had improved.
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video production support was introduced as an occu-
pational activity during the post-discharge period. This 
initiative not only provided patients with a sense of 
meaningful work but also had potential implications 
for employment support [8]. In both cases, the dissem-
ination of videos via YouTube attracted widespread  
attention, leading to an increase in subscribers and media  
coverage. This visibility may have influenced both the 
general public and other AYA cancer patients. Video 
production emerged as a valuable activity, fostering 
self-expression and contributing to the reconstruction of 
social roles [9]

During the process of video creation and dissemina-
tion, patients encountered various challenges. While oc-
cupational therapists may not be able to address all these 
concerns, they can help organize and clarify key aspects 
of support [10] to enhance the effectiveness of inter-
ventions. The notably high A-QOA scores suggest that 
video production support had therapeutic significance. 
Furthermore, the video creation process encouraged 
patients to reflect on their hospitalization experiences. 
Specifically, they demonstrated an understanding of 
assessment results, such as TESS and the SPPB, inte-
grating these insights into their videos. However, further 
research is needed to contextualize A-QOA scores in 
relation to additional indicators [5].

Support for video creation was provided for a You 
Tube channel that patients had voluntarily established. 
This engagement enabled therapists to gain a deeper un-
derstanding of patients’ post-discharge lives. However, 
such support may not be suitable for all AYA cancer pa-
tients or for everyone involved in video dissemination. 
Further research is needed to identify the characteristics 
of patients who would benefit most from this type of 
intervention.

A key consideration is the need to identify both 
verbal and nonverbal cues that indicate a need for sup-
port during conversations with younger patients, such 
as those in the AYA population. Occupational therapists 
should actively demonstrate a willingness to collaborate 
and provide meaningful support. Additionally, under-
standing the evolving interests and concerns of AYA 
cancer patients, both during hospitalization and after 
discharge, is crucial for tailoring inventions to their 
needs. Future studies should explore how video produc-
tion support can be integrated with broader rehabilita-
tion and employment support programs to maximize its 
therapeutic and vocational benefits.

This study is limited by its small sample size of two 
cases, which restricts the generalizability of the findings 
and the interpretation of A-QOA scores. Moreover, 
patients engage with a wide range of individuals in their 
social lives and obtain information from various social 

media platforms. Consequently, improvements in mood, 
motor function, and engagement in activities cannot be 
solely attributed to rehabilitation interventions, as they 
may be influenced by multiple external factors. To better 
understand the role of occupational therapy in post- 
discharge activity support, future research should in-
volve a larger sample size and a more detailed analysis 
of the significance of these activities. Specifically, fur-
ther studies should examine how meaningful work can 
be effectively supported in cancer patients and assess its 
applicability to other patient populations.
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Introduction

Handwriting is a complex neuromotor skill that 
integrates cognitive and physical abilities, including 
intellectual, perceptual, attentional, linguistic, and fine 
motor skills [1–5]. Perceptual and motor ability devel-
opment are critical for children to acquire handwriting 
proficiency, as emphasized by Bara and Gentaz (2011). 

The combination of these skills serves as a reliable indi-
cator of children’s handwriting abilities [6].

Handwriting acquisition involves learning visual 
representations of letters, which guide the production 
of specific motor patterns for each letter. In the initial 
stages, writing movements are slow and heavily reliant 
on visual and kinesthetic feedback mechanisms [7]. 
During the writing process, visual control directs the 
hand to form letters, position them within the designated 
area, and align them with the writing line. This process 
transitions from unstructured drawing movements, 
guided by physical sensations, to deliberate and pur-
poseful sequences of strokes [8].

Handwriting experience significantly influences 
young children’s capacity to recognize letters, with 
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Abstract: Objective: This scoping review identifies and synthesises the factors—child, task, environment, and inter-
vention-related—that are associated with improved handwriting performance in children with handwriting difficulties.
Materials and Methods: Using Arksey and O’Malley’s five-step framework and reported in line with PRISMA-ScR, 
we searched PubMed, CINAHL, MEDLINE, Web of Science and ERIC in May 2023. Articles were evaluated by three 
reviewers based on the inclusion criteria: (1) children under 18 years of age with handwriting difficulties, (2) studies 
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Conclusion: This study highlights that integrating multiple interventions, including alphabetic tasks, cognitive strate-
gies, and ergonomic exercises, can significantly enhance handwriting performance. Additionally, incorporating home 
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fluency and legibility serving as key determinants of  
handwriting effectiveness [9, 10]. Handwriting outcomes 
can be assessed through readability or legibility, using 
either global scales or comparisons to standardized 
handwriting samples classified as readable or unreadable 
[11].

Handwriting is an essential skill for academic suc-
cess, particularly for school-age children [12]. During 
the early years of elementary school, more than half of 
classroom activities involve handwriting tasks, such 
as copying and writing to dictation [13, 14]. Acquiring  
literacy at this stage is challenging, requiring fundamen-
tal component skills, significant practice, and guidance 
from teachers, as highlighted by Drijboom, Groen, and 
Verhoeven (2017) and Bazerman et al. (2017) [15, 16].  
Challenges in developing legible handwriting can 
negatively impact self-esteem and lead to distorted self- 
assessment, especially when children face criticism [17].  
Handwriting difficulties affect 10–30% of school-age 
children, regardless of whether they have specific dis-
abilities [2].

Occupational therapy practitioners consider hand
writing a critical performance skill and frequently 
address it using developmental frameworks [18]. By 
leveraging students’ strengths, identifying preferred 
learning modes, collaborating with teachers, implement-
ing environmental modifications, and exploring com-
pensatory strategies such as technology, occupational 
therapists aim to enhance children’s occupational per-
formance [19]. Additionally, therapists assess the unique 
characteristics of activities, considering all aspects of 
engagement, and use these insights as therapeutic tools 
to achieve intervention objectives [20].

Currently, limited research exists on the factors 
influencing handwriting performance, despite their 
potential utility for evidence-based occupational therapy 
practice. To clarify the intended scope, this scoping 
review identifies and synthesises the factors—child, 
task, environment, and intervention-related—that are 
associated with improved handwriting performance in 
children with handwriting difficulties.

Materials and Methods

This scoping study adhered to Arksey and O’Mal-
ley’s (2005) five-step methodological framework: (1) 
identifying the research question, (2) identifying rele-
vant studies, (3) selecting studies, (4) charting the data, 
and (5) collating, summarizing, and reporting the results 
[21]. To enhance the structure and transparency of the 
scoping review process, the Preferred Reporting Items 
for Systematic Reviews and Meta-Analyses (PRISMA) 
checklist and the PRISMA extension for Scoping Re-

views (PRISMA-ScR) were employed [22]. 

Identifying the Research Question
The research question was broad yet goal-oriented: 

What factors influence the improvement of handwriting 
abilities of children with handwriting difficulties?

Identifying Relevant Studies 
The literature search was conducted in May 2023 

using the following terms: “handwriting” AND “chil-
dren” OR “child” AND “improve*” OR “enhance*” OR 
“increase*” OR “enrich*.” Databases searched included 
PubMed, CINAHL Complete, MEDLINE, Web of 
Science, and ERIC. Additional manual searches of refer-
ence lists in relevant articles were conducted to identify 
further publications. No restrictions were placed on 
discipline, year of publication, study design, or location 
to ensure a comprehensive review.

Study Selection
Two researchers (DF and DAK) conducted the 

initial search and reviewed relevant abstracts based on 
predefined inclusion criteria. Articles were eligible if 
they:
1. �Focused on children under 18 years of age with hand-

writing difficulties.
2. Were written in English.
3. Were peer-reviewed.

Abstracts were screened to determine eligibility, 
and search keywords were refined as needed. When dis-
crepancies arose between researchers, a consensus was 
reached through discussions involving a third researcher 
(SP). Final decisions were made collaboratively to 
ensure methodological rigor.

Study Design
Studies employing qualitative, quantitative, mixed, 

and exploratory methods were included, provided they 
contributed relevant knowledge on the subject.

Discipline
The scope of this study extended beyond occupa-

tional therapy to include research from fields such as 
teaching, psychology, speech-language pathology, and 
physical therapy, acknowledging the interdisciplinary 
nature of addressing handwriting difficulties in children. 

Charting the Data
Two researchers (DF and DAK) systematically 

extracted and mapped relevant data to organize and 
operationalize the findings. The extracted data were 
reviewed collaboratively by DF, DAK, and SP to ensure 
consistency with the research objectives and inclusion 
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criteria.

Critical Appraisal
Consistent with PRISMA-ScR guidance, formal 

risk-of-bias appraisal was not undertaken; instead, meth-
odological heterogeneity is considered in the Discussion 
as a limitation of interpretability.

Ethics Statement
As this study is a scoping review, no primary data 

collection involving human participants was conducted. 
According to the institutional guidelines of Tokyo Met-
ropolitan University University scoping reviews that do 
not involve direct data collection from human subjects 
do not require ethical approval. Nevertheless, the pro-
cedures adhered to the ethical standards outlined in the 
Declaration of Helsinki.

Results

According to the Preferred Reporting Items for Sys-
tematic Reviews and Meta-Analyses (PRISMA) flow-
chart (Fig. 1), 598 abstracts met the inclusion criteria, 
while 439 did not. DF and DAK reviewed the remaining 
149 full-text articles, excluding 125 due to reasons such 
as lack of open access, irrelevance to children, or failure 
to address the research question. After a manual search 
of 24 included papers and an additional 46 articles, 41 
were excluded for not meeting the inclusion criteria. 
Five additional studies were included after eligibility 
screening, resulting in 29 articles for full data extraction. 
Table 1 details these 29 studies and explains how each 
fulfilled the search criteria and addressed the research 
questions. Explicit definitions of every abbreviation are 
provided in footnotes to make the table self-contained.

Fig. 1. 	 Details of the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) flowchart
PRISMA-ScRflow diagram illustrating the identification, screening, eligibility and inclusion of studies that examined factors 

influencinghandwriting improvement in children with handwriting difficulties. A comprehensive search of PubMed, CINAHL 
Complete, MEDLINE, Web of Science and ERIC conducted in May 2023 retrieved 887 records. Title-and-abstract screening 
removed 448 records, leaving 150 that appeared to meet the broad inclusion criteria. Full-text assessment was possible for 149 
articles; 125 were excluded for reasons such as lack of open access, irrelevance to children or failure to address the review 
question. Reference-list screening of 24 provisional papers and a complementary forward search produced 46 additional records, 
41 of which were excluded at full-text stage. Five additional articles met all criteria and were retained. In total, 29 studies were 
included in the final scoping review dataset. The diagram shows the count of records at each decision node and the cumulative 
attrition across the review process, in line with PRISMA-ScRrecommendations.
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Study characteristics and representativeness 
The included studies employed a variety of method-

ologies, designs, geographical locations, and disciplines. 
Among the 29 studies, the following designs were ob-
served: 14 pretest-posttest designs [23–36], three experi-
mental studies [37–39], three repeated-measures designs  
[40–42], three comparative studies [43–45], one ran-
domized controlled trial [46], one single-system research 
design [47], one crossover design [48], one preliminary 
investigation [49], one observational study [50], and one 
quantitative study [51].

Geographically, six studies were conducted in the 
United States [23, 25, 27, 30, 33, 42], four in Hong 
Kong [31, 36, 37, 50], three each in Belgium [35, 39, 
48] and the Netherlands [24, 26, 43], three in Taiwan 
[34, 41, 46], two each in Australia [29, 47], Israel [28, 
45], and Italy [38, 49], and one each in Canada [40], the 
United Kingdom [44], Saudi Arabia [32], and Malaysia 
[51]. Of the principal investigators, 21 were occupation-
al therapists [23, 25, 27–31, 33, 34, 36, 37, 40–48, 50], 
while the others included speech-language pathologists 
(2) [35, 39], physical therapists (2) [24, 32], psycholo-
gists (1) [26], educational psychologists (1) [38], special 
educators (1) [49], and system designers (1) [51].

The studies demonstrated a wide range of method-
ological rigor, from observational studies to randomized 
controlled trials. For example, three experimental studies  
included small sample sizes, with one study involving 
10 participants [32] and two studies involving five par-
ticipants [35, 49]. Table 2 summarises design, country, 
and disciplines for all 29 studies.

Qualitative Results
Employing qualitative thematic analysis, DF utiliz-

ing hand-written visual mapping, enabling DF and SP to 

identify two main themes: (1) the rationale for designing 
handwriting programs and (2) additional programs to 
support handwriting interventions. These themes high-
light factors influencing children’s handwriting improve-
ment and provide insights for developing occupation- 
based handwriting models in Indonesia.

The Rationale for Designing Handwriting Programs
This theme was identified across all studies and di-

vided into four categories: intervention types, evaluation 
tools, writing styles, and activity settings.

Intervention Types: 
Among the 25 studies employing interventions, 11 

used direct handwriting task [23, 25, 26, 29, 35, 38, 39, 
41, 45, 49, 51], two used sensorimotor approaches [32, 
36], two employed remediation programs [40, 48], two 
focused on visual-perceptual training [34, 37], and one 
used computer-assisted [30]. Other studies combined ap-
proaches, such as direct handwriting task and cognitive 
task [33, 47], task-oriented approach and sensorimotor 
[28], prewriting practice, fine motor activity, and gross 
motor activity [24], direct handwriting task and mental 
practice [42]. Then two studies compared approaches, 
instance direct handwriting task and sensorimotor [27], 
and sensorimotor and computer-assisted [46]. For ex-
ample, sensorimotor interventions were found to have 
limited effects on handwriting skills [27, 46], while 
incorporating ergonomic and biomechanical aspects 
significantly improved performance [49]. Gradual inter-
ventions, including prewriting exercises and motor skill 
activities, also showed notable improvements in children 
with handwriting difficulties [24].

Table 2	� Geographic distribution, lead-author discipline, and methodological designs of the 29 studies in-
cluded in the scoping review.

The table summarises three key characteristics of the evidence base, each presented as a simple 
frequency count

Main Author Discipline Country Method/design

OT	 n = 21
SLP	 n = 2
PT	 n = 2
Psychologist	 n = 1
Educational Psychologist	 n = 1
Special Educator	 n = 1
System Design	 n = 1

USA	 n = 6
Hong Kong	 n = 4
Belgium	 n = 3
Netherlands	 n = 3
Taiwan	 n = 3
Australia	 n = 2
Israel	 n = 2
Italy	 n = 2
Canada	 n = 1
UK	 n = 1
Saudi Arabia	 n = 1
Malaysia	 n = 1

Pretest-posttest design	 n = 14
Experimental study	 n = 3
Repeated measure design	 n = 3
Comparative study	 n = 3
RCT	 n = 1
Single-system research sedign	 n = 1
Cross-over design	 n = 1
Preliminary investigation	 n = 1
Observational study	 n = 1
Quantitative study	 n = 1
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Evaluation Tools:
Evaluation tools frequently assessed motor, visual- 

perceptual, visual-motor, cognitive, kinesthetic, and 
postural abilities, as well as handgrip and hand move-
ment. Handgrip and hand movement tests, although less 
commonly used, demonstrated significant correlations 
with handwriting performance. For instance, tripod and 
pinch grips were associated with better handwriting 
outcomes, whereas palmar grips were not. Pen pressure 
also significantly affects handwriting performance [44]. 
It has also significantly improved children’s handwriting 
abilities [41].

Writing Styles: 
Three writing styles were identified: alphabetic 

manuscript, alphabetic cursive, and non-alphabetic char-
acters. Studies revealed that children struggling with 
multiple writing styles performed worse across all tests 
compared to those with difficulties in a single style [50]. 
More complex words were associated with lower hand-
writing quality and speed in children with handwriting 
challenges [39].

Activity Settings:
Of the 20 studies detailing intervention settings, 11 

employed group settings [23, 28, 29, 31–34, 36, 39, 40, 
48], six used individual settings [24, 35, 38, 47, 50, 51], 
and three combined both [25, 26, 46]. Studies found 
significant benefits from individual and group settings, 
although one study indicated that individual interven-
tions yielded more substantial improvements [46].

Additional Programs to Support Handwriting Programs
Seven studies emphasized the importance of sup-

plementary programs [23, 29, 33, 36, 37, 40, 48]. Home-
based exercises, such as worksheets and supervised 
practice with parental involvement, increased children’s 
confidence and reinforced skills learned in handwriting 
programs [23, 29, 36, 37, 40, 48]. Classroom-based in-
terventions, involving verbal and visual demonstrations, 
motivated students to practice handwriting [23, 29, 33]. 
The involvement of parents and teachers in structured 
activities, such as warm-up exercises and reward sys-
tems, enhanced student engagement and shared respon-
sibility for handwriting progress [23, 29].

Discussion

This scoping review set out to map the factors that 
facilitate or hinder handwriting improvement in children 
with handwriting difficulties. We included 29 studies, 
representing 15 countries and six professional disci-
plines, and identified two main themes: (1) the rationale 

for designing handwriting programs and (2) additional 
programs to support handwriting interventions. Find-
ings confirm that effective handwriting improvements 
result from integrated interventions addressing motor, 
cognitive, ergonomic, and environmental dimensions, 
reinforced consistently across settings [52, 53]. The 
quantitative results indicate that most primary investiga-
tors were occupational therapists, with the United States 
producing the largest body of research in this field. 
However, in Southeast Asia, only one study met the nec-
essary criteria. This gap may be due to the limited use of 
the databases included in this review within Southeast 
Asia and the exclusive reliance on English-language 
publications. Consequently, this review does not com-
prehensively represent this specific region.

Occupational Therapist-Led Interventions
Most primary investigators were occupational 

therapists (OTs), with substantial contributions from the 
United States. Interventions led by OTs were character-
ized by integrative methods combining motor-cognitive 
strategies, direct handwriting practice, and ergonomic 
adjustments [47, 49]. Common OT challenges included 
resource constraints, high caseloads, and time limita-
tions within school schedules, affecting intervention 
comprehensiveness [33].

Designing Handwriting Programs
The rationale for designing handwriting programs, 

as highlighted in the included studies, underscores 
the importance of diverse interventions. For example, 
Mathwin, Chapparo, and Hinitt combined alphabet tasks  
and cognitive strategies, resulting in significant improve-
ments in handwriting skills [47]. This finding aligns  
with Berninger and Richard (2010), who noted that ex-
ecutive functions—such as planning, translating, review-
ing, and revising—play a critical role in managing the 
self-regulation of handwriting processes [52]. Moreover, 
low-level executive functions support these high-level 
processes, directly impacting children’s ability to write 
letters.

Zylstra and Pfeiffer demonstrated that handwriting 
programs integrating manual writing activities with cog-
nitive tasks significantly enhanced legibility compared 
to traditional handwriting training [33]. The success 
of these interventions derives from principles of motor 
learning, cognition, and motivation. Similarly, Mont-
gomery and Zwicker (2020) found that occupational 
therapy programs incorporating cognitive techniques 
effectively impart procedural and spatial information for 
letter production [53], fostering the motor skills required 
for precise and efficient handwriting.

Vecchini, Buratta, and Forgasi conducted a study 
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addressing ergonomic and biomechanical factors in 
handwriting, such as body posture, arm and wrist posi-
tioning, and pencil grip. They observed that improper 
posture and grip patterns negatively impacted handwrit-
ing proficiency [49]. However, after implementing inter-
ventions combining direct handwriting assignments with 
ergonomic and biomechanical considerations, children 
demonstrated notable improvements. These findings 
highlight the critical role occupational therapists play 
in assessing and addressing posture and biomechanical 
factors to optimize handwriting performance. Prior 
research also supports the importance of addressing 
biomechanical and ergonomic variables, such as body 
alignment and pencil grip, as these factors significantly 
influence handwriting abilities [54–56].

Furthermore, studies by Prunty et al. demonstrated 
that pinch and tripod grips strongly correlate with hand-
writing performance, whereas the palmar grip does not 
[44]. This finding is consistent with Karakostis et al. 
(2018), who emphasized the importance of handgrip and 
pinch strength in fine motor movements and handwriting 
performance [57]. These abilities rely on the coordi-
nated activity of robust muscles that manipulate finger 
movements, underscoring the importance of assessing 
grip patterns in handwriting programs.

Diagnostic Variability and Intervention Effectiveness
Variability in disability and diagnostic groups among 

participants emerged as a key limitation, influencing 
the generalizability and effectiveness of intervention 
outcomes. For instance, children with Developmental  
Coordination Disorder (DCD) benefited more from 
explicit motor learning and repetitive practice interven-
tions [44]. Conversely, children with Autism Spectrum 
Disorder (ASD) showed improved outcomes with 
multisensory approaches that utilized their strengths in 
visual processing [53]. Future research should stratify 
interventions by diagnosis, enhancing the specificity and 
effectiveness of tailored approaches.

Additional Programs
Supplementary programs, including home- and 

school-based training, significantly improve handwriting 
skills by providing consistent practice in varied envi-
ronments. Collaboration between parents and teachers 
enhances children’s exposure to training, increases 
confidence, and fosters greater engagement with hand-
writing activities. Given the critical role of handwriting 
in enabling successful participation in educational activ-
ities, it remains a key area of concern for occupational 
therapists, educators, and parents [58].

To address the factors influencing handwriting 
interventions, occupational therapists should collaborate 

with parents and teachers to develop appropriate, oc-
cupation-focused programs tailored to children’s needs 
[59]. Mastering handwriting is a multifaceted skill that 
requires extensive training and practice [60]. According 
to Schneck and Amundson (2010), handwriting diffi-
culties can hinder children’s ability to complete written 
tasks [61], necessitating comprehensive evaluations to 
identify factors that can enhance handwriting abilities. 
Further research is needed to explore these factors and 
their implications for evidence-based handwriting inter-
ventions.

Impact of Disabilities and Diagnoses on Intervention 
Outcomes

An additional consideration that emerged from this 
review relates to the variability of disability or diagnosis 
among the children included in the analyzed studies. 
As the inclusion criteria did not limit the studies based 
on specific diagnoses or disabilities, differences in 
children’s conditions may have influenced the outcomes 
and effectiveness of the interventions. For example, 
interventions that benefit children with developmental 
coordination disorders may differ from those that are 
optimal for children with autism spectrum disorders or 
intellectual disabilities. This variability may limit the 
comparability and direct generalizability of the findings. 
Thus, in the future, researchers should carefully look 
into how certain disabilities or diagnoses affect the 
results of handwriting interventions. This will enable 
the development of targeted intervention programs that 
consider specific diagnoses.

Relationship to, and Advancement of, Previous Literature
Earlier systematic reviews have examined single 

intervention types—sensorimotor activities, direct hand-
writing curricula, or technology-based training—and  
reported modest or domain-specific improvements. 
Our synthesis advances that work by demonstrating 
that hybrid approaches consistently outperform single- 
component programmes and by highlighting the am-
plifying role of parent–teacher collaboration. It also 
updates the geographical and methodological landscape, 
revealing a recent growth in Asian studies and greater 
diversification of outcome measures than was evident in 
reviews published a decade ago.

Implication for occupational therapy:
The findings of this scoping review hold significant 

implications for occupational therapists. First, this study 
provides evidence of factors that support or hinder 
the enhancement of handwriting abilities in children. 
Second, it highlights the strong connection between 
posture and handwriting performance. Third, the study 
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emphasizes the importance of collaboration among oc-
cupational therapists, parents, and teachers in improving 
children’s handwriting skills through additional home- 
and school-based programs.

Our findings underscore several factors that are 
strongly associated with handwriting performance and 
should be considered by occupational therapists when 
designing handwriting interventions. These findings 
contribute to both clinical and school-based occupation-
al therapy settings. However, further research is needed 
to analyze children’s handwriting performance by 
identifying and assessing the associated components and 
factors in greater detail.

Limitations:
While this scoping review offers a comprehensive 

overview, it has certain limitations. First, it did not 
rigorously evaluate the methodological quality of the 
included studies, resulting in a lack of critical analysis  
regarding the rigor of the evidence. Second, any con-
straints identified in the examined studies were consid-
ered as inherent limitations of this scoping review itself.  
Third, since this study did not apply a specific time 
frame, some findings may not fully reflect current prac-
tices. Fourth, this review did not restrict inclusion based  
on specific disabilities or diagnoses, which may affect 
the generalizability and specificity of the findings. Fifth, 
the studies used heterogeneous designs, intervention 
lengths, and outcome measures, making direct compar-
isons difficult. Sixth, most papers offered only limited 
detail on the real-world constraints occupational thera-
pists face, leaving feasibility under-explored.

Additionally, relatively few studies identified factors  
that hinder handwriting performance, limiting insights 
into barriers to improvement. The review process was 
further constrained by the restricted availability of cer-
tain articles, leading to their exclusion. By focusing only 
on English-language publications, this study may have 
introduced language bias and overlooked valuable refer-
ences in other languages. Future research should explore 
culturally specific interventions to address these gaps as 
well as limited the time frame for studies that published 
within 10 years.

Direction for Future Research:
Further research should involve rigorous, diagnosis- 

specific randomized controlled trials (RCTs) to deter-
mine optimal interventions for various developmental 
conditions. Research must also prioritize geographically 
diverse contexts, particularly low- and middle-income 
countries, to close evidence gaps. Implementation science  
methodologies should systematically address service de-
livery constraints, guiding the development of practical, 

sustainable intervention models suited to educational 
environments [49, 53].

Conclusion

This scoping review identified significant rationales 
and supporting strategies that influence handwriting 
improvement in children with handwriting difficulties. 
Different types and combinations of interventions, like 
direct handwriting tasks, cognitive strategies, ergonomic 
factors, and gradual prewriting and motor skill activi-
ties, were found to be critical for improving handwriting 
skills. Moreover, specific evaluation tools assessing 
motor skills, visual perception, visual motor integration, 
and handgrip strength provided essential insight for 
designing a handwriting program. The effectiveness of 
the intervention also varied based on writing styles, with 
children facing more challenges when managing mul-
tiple styles or more complex words. Individual settings 
for providing interventions showed a slightly better 
impact on enhancements rather than group interventions, 
although both settings offer significant improvements. 
Furthermore, additional programs involving home- and 
classroom-based exercises were shown to significantly 
improve handwriting performance, as the involvement 
of parents and teachers plays a crucial role in boosting 
children’s motivation and outcomes. The findings of this 
study are valuable for occupational therapists as they 
provide a reference for designing effective handwriting 
intervention programs. These findings also encourage 
occupational therapists to develop additional programs 
that actively involve parents and teachers. Furthermore, 
this study serves as a foundation for developing occupa-
tion-based handwriting models in future research.
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1. Introduction

Intensive care is defined as “the intensive treatment 
of critically ill patients in life-threatening situations 
under close observation for 24 hours a day using ad-
vanced medical technology”, while intensive care unit 
(ICU) is defined as “a medical unit equipped with an 
intensive care system, monitoring equipment, and ad-
vanced medical equipment such as life-support systems 
for intensive care” [1]. In 2009, Schweickert et al. [2] 

reported that early mobilization of occupational and 
physical therapy for critically ill patients in the ICU 
reduced the duration of ventilator management and 
delirium, and improved activities of daily living (ADL). 
Therefore, early rehabilitation in the intensive care 
setting has garnered attention in Japan in recent years, 
as expectations for occupational- and physiotherapists 
have increased greatly. Additionally, while the survival 
rate of critically ill patients has improved with advances 
in medical technology, many patients still develop 
sequelae after discharge from the ICU. The concept of 
post-intensive care syndrome (PICS) was proposed, 
therefore, to address any post-discharge sequelae, and 
efforts to improve PICS have since gained momentum 
[3]. Occupational therapy has been reported to be effec-
tive in reducing the incidence and duration of delirium, 
while improving cognitive function, grip strength, and 
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ADL [4]. Although the continued examination of the 
effectiveness of occupational therapy is warranted, the 
level of evidence for the use of occupational therapy in 
the intensive care setting remains lacking [5]. Although 
this may be unique to ICU, In Japan, difficulties in the 
practice of occupational therapy and demonstration of 
expertise have been reported [6].

In previous survey studies conducted in Japan, 
among other countries, 27% of occupational therapists 
employed at 15 hospitals in 2 Canadian provinces re-
ported that they provide occupational therapy in the ICU 
on a daily basis [7]. In the United States, 34% of respon-
dents indicated that their facility had an occupational/
physical therapy team dedicated to the ICU [8], and in 
Japan, 45% of responding facilities reported that they 
provided occupational therapy in the ICU [9]. These 
results indicate that the utilization of occupation therapy 
in the ICU setting is still in its infancy worldwide.

An Australian survey revealed that the primary fac-
tors presenting a significant challenge for occupational 
therapists seeking to gain entry into the ICU were a 
shortage of personnel (84.4%) and lack of in-hospital 
education (62.5%) [10]. In Japan, educational institu-
tions rarely offer curricula dedicated to the intensive 
care setting, and while there has been an increase in the 
number of courses provided by various academic soci-
eties and organizations, the primary focus remains on 
didactic education at each facility. The content and qual-
ity of each program vary considerably among schools 
[11]. In recent years, a series of minimum standards for 
physical therapists working in the intensive care setting 
have been reported, based on clinical practice from other 
countries. In response, the Intensive Care Physical Ther-
apy/Occupational Therapy/Speech Therapy Committee 
of the Japanese Society of Intensive Care Medicine has 
developed minimum standards for physical therapists 
[12], as well as a certification system for physical ther-
apists in the Society of Intensive Care Medicine, which 
was established in 2023. In contrast, however, the role 
of occupational therapists has not been extensively dis-
cussed or defined, and it is becoming increasingly evi-
dent that education requires further attention. Therefore, 
the objective of this study was to ascertain the frequency 
and necessity of occupational therapy interventions in 
intensive care settings in Japan and to determine the ne-
cessity of postgraduate learning and education for those 
practicing occupational therapy.

2. Subjects

This study collaborated with 359 specialized re-
search facilities in the Japanese Society of Intensive Care  
Medicine (January 2024). The study subjects were one 

occupational therapist in charge of intensive care or one 
occupational therapy department head from each facility.

3. Methods

A research request form, which included the URL 
and quick response (QR) code for a Google Form 
(Google LLC, Tokyo, Japan), was sent to 359 eligible 
institutions, encouraging participation and allowing re-
spondents to complete questionnaires over the Internet.  
The response period was January 29–February 9, 2024. 
The questionnaire consisted of 14 questions, which 
asked about the basic characteristics of the subjects and 
their institutions, the frequency and need for occupation-
al therapist intervention in the ICU, learning methods,  
and the need for postgraduate training (Table 1). All 
subjects were asked to answer questions 1–7. Those who  
responded “always intervene”, “somewhat frequently 
intervene”, or “moderately frequently intervene” were 
considered to be practitioners, while those who selected 
“rarely intervene” or “never intervene” were considered 
to be non-practitioners. Question 8 was asked of non- 
practitioners, and questions 9–14 were asked of practi-
tioners. Questions 8, 11, 12, and 13 were multiple-choice 

Table 1 � Questions about the participants’ basic attributes, practice, 
and postgraduate education

No. Questions

Basic attributes
1
2
3
4
5

How many years have you been a licensed OTR?
What educational institution did you graduate from?
How many OTRs does your facility have?
How many total beds does your facility have?
How many ICU beds does your facility have?

Frequency and need for OTR intervention
6
7

8

9

How often do OTRs treat patients in the ICU at your facility?
What do you think about the need for OTR interventions in 
the ICU?
Why do OTRs intervene less frequently in the ICU at your 
facility?
How many years were you an OTR before you began inter-
ventions in the ICU?

Learning methods and the need for postgraduate education
10
11
12

13

14

Is there a need for postgraduate education in OT?
How did you learn to practice OT in the ICU?
What type of postgraduate education program for OT is need-
ed in the ICU?
What type of content is needed as postgraduate education in 
OT for the ICU?
Why is postgraduate education in OT necessary for the ICU? 
(free writing)

OTR: Occupational Therapist Registered
ICU: Intensive Care Unit
OT: Occupational therapy
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and required the top three responses, while question 14 
was open-ended. The questionnaire was developed with 
the collaboration of four co-authors: three occupational 
therapists working in ICUs who are members of the 
Japanese Society of Intensive Care Medicine, and an oc-
cupational therapist experienced in qualitative research. 
A preliminary survey was conducted with subjects 
outside of the target institutions, and the survey items 
were modified and finalized by asking the test subjects 
to respond to questions about the ease of answering 
the questionnaire and any questions they had about the 
questionnaire.

3.1 How to develop the questionnaire
During the development of the questionnaire, the 

first author initially formulated a draft by integrating 
feedback from the four co-authors. Thereafter, a pilot 
study was conducted with three occupational therapists 
working in the ICU of a nearby emergency hospital. 
Based on the insights obtained from this preliminary 
investigation, the questionnaire items were refined, 
resulting in the final version.

3.2 Analysis
For numerical data, such as years of experience, the 

mean and standard deviation were calculated, and the 
percentage of the total was calculated in a simple tabu-
lation. Questions with multiple responses were summed 
and calculated as a percentage of the total. Berelson’s 
content analysis method was used to analyze the content 
of the open-ended questions [13]. The content analysis 
was conducted by the first author and a co-author, both 
of whom have experience in qualitative research, fol-
lowing the procedures outlined below.1) The free-text 
responses were segmented into contextual units based on 
meaning. All expressions and content related to “reasons 
why postgraduate education is necessary” were extract-
ed. Contextual units with similar expressions or mean-
ings were grouped and organized into recording units. 
2) The recording units were grouped based on similarity 
and organized as subcategories, which were then named 
accordingly. Subsequently, these subcategories were fur-
ther classified by identifying expressions that accurately 
reflected their similarities, and the final categories were 
developed and named. 3) A summary table was created 
to illustrate the relationships among the recording units, 
subcategories, and categories. 4) As a procedure to 
ensure reliability, two additional co-authors calculated 
the inter-rater agreement among categories using Scott’s 
formula [14]. An agreement rate of 70% or higher was 
considered to indicate sufficient reliability [15]. Scott’s 
formula is a statistical method used to assess the agree-
ment between two raters, accounting for the agreement 

expected by chance. It calculates the true agreement rate 
(π) by taking the difference between the observed agree-
ment (Po) and the agreement expected by chance (Pe). 
The formula is as follows:

π  = (Po − Pe)/(1 − Pe)
(π : Inter-rater agreement, Po: Observed agreement, 
Pe: Agreement expected by chance)

3.3 Ethical considerations
The study was conducted in accordance with the 

ethical standards of the Declaration of Helsinki. It was 
explained in writing that the study would be conducted 
anonymously and in such a way that respondents could 
not be identified, so there would be no invasion of pri-
vacy, and that responses to the web-based questionnaire 
would be regarded as consent to participate. The study 
was approved by the Institutional Ethics Committee 
(approval number: 2023-203-B).

4. Results

4.1 Response rate
Of 359 institutions, 139 (response rate: 38.7%) re-

sponded to the survey and were included in the analysis. 
There were 102 ICU practitioners and 37 non-practi-
tioners.

4.2 Basic subject and target facility attributes
The respondents had an average of 17.6 ± 7.2 years  

of occupational therapy experience, and the most 
common type of educational institution from which they 
graduated was a university (41%). At the respondent  
facilities, the mean number of occupational therapists 
was 10.4 ± 8.4, the mean total number of beds was 604.2  
± 226.4, and the mean number of ICU beds was 20.6 ± 
25.1 (Table 2).

Table 2  Basic participant and target facility attributes (n = 139)

Items n (%) Average Median

OTR information
Years of OTR experience
Educational institution

University
Vocational school (3 years)
Vocational school (4 years)

57 (41.0)
56 (40.3)
26 (18.7)

17.6 ± 7.2 17

Facility information
Total number of beds 
Number of ICU beds
Number of OTRs

 
604.2 ± 226.4
20.6 ± 25.1
10.4 ± 8.4

583
12
8

OTR: Occupational Therapist Registered
ICU: Intensive Care Unit
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4.3 �Frequency of and need for occupational therapist 
intervention
The frequency of intervention by occupational ther-

apists in the ICU was “somewhat intervenes” for all sub-
jects, accounting for 40.3% of the total, which increased 
to 73.4% when “always intervenes” and “moderately 
intervenes” were included. The most common reason 
for infrequent intervention was “insufficient manpower” 
(56.8%), followed by “inadequate training system” 
(43.2%). “Somewhat necessary” was the most common 
response regarding the need for intervention, accounting 
for 38.1% of the total, increasing to 93.5% when “ab-
solutely necessary” and “moderately necessary” were 
included. The most common response to years of expe-
rience at the onset of intervention in the ICU was “1–3 
years of experience” (41.2%) (Table 3).

4.4 �Learning methods and the need for postgraduate  
education
“Self-learning” was the most common method of 

learning, accounting for 95.1% of the respondents, while 
85.3% of the respondents also chose “guidance from 
other professions”. “Absolutely necessary” was the most 
common response (43.1%) regarding the necessity of 
postgraduate education, which increased to 98.0% when 

“somewhat necessary” and “moderately necessary” were 
included, indicating that the majority of occupational 
therapists felt that postgraduate education was necessary 
The most common desired educational system was 
“in-hospital study sessions” and “outside study sessions” 
at 49.0% and 68.6%, respectively, and the most common 
desired educational content was “risk management” 
at 78.4%, followed by “medical knowledge” at 50.0% 
(Table 4).

4.5 Why is postgraduate education necessary?
A total of 106 recording units were extracted from 

the 92 contextual units, with those exhibiting similar 
semantic content subsequently summarized. A total of 
14 subcategories in 4 categories were extracted, which  
are presented in Table 5. The four categories were  
designated as follows: 1) Lack of specialized education 
and learning, 2) Difficulties in occupational therapy 
practice, 3) Expectations regarding the efficacy and im-
portance of occupational therapy, and 4) Lack of partici-
pation in occupational therapy. The extracted categories 
are indicated using 【】, and subcategories are indicated 
using 〈〉.

Table 3  Frequency and need for OT intervention

Items n (%)

Frequency of Intervention 
n = 139

Daily intervention (7 days/week)
Frequent intervention (5–6 days/week)
Moderate intervention (3–4 days/week)
Minimal intervention (1–2 days/week)
No intervention (0 days/week)

16 (11.5)
56 (40.3)
30 (21.6)
25 (18.0)
12 (  8.6)

Need for intervention 
n = 139

Absolutely necessary
Somewhat necessary
Moderately necessary
Not really necessary
Unsure

37 (26.6)
53 (38.1)
40 (28.8)
6 (  4.3)
3 (  2.2)

Years of experience at the onset 
of intervention in the ICU 
n = 102

1–3 years
4–6 years
7–9 years
> 10 years

42 (41.2)
21 (20.6)
18 (17.6)
21 (20.6)

Reasons for infrequent intervention
n = 37  Multiple answers

Insufficient manpower
Inadequate training
System for intervention by PT
No needs
Unsure of medical knowledge or intervention 
Lack of OT recognition
Lack of OT guidelines
Fear/anxiety
Difficult to respond to emergencies

21 (56.8)
16 (43.2)
11 (29.7)
10 (27.0)
7 (18.9)
6 (16.2)
5 (13.5)
3 (  8.1)
3 (  8.1)

PT: Physical therapist
OT: Occupational therapy
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1) 【Lack of specialized education and learning】
【Lack of specialized education and learning】 con-

sisted of six subcategories: 〈Education and learning are 
important for practice〉,〈Lack of specialized knowl-
edge and skills〉,〈Lack of learning opportunities〉,

〈Knowledge needed in a wide range of fields〉,〈Lack 
of education in educational institutions〉, and〈Experi-
ence in self-study〉. The category frequency was 50.0%. 
Occupational therapists felt that they lacked specialized 
education and learning, indicating a high need for post-
graduate education.

2) 【Difficulties in occupational therapy practice】
【Difficulties in occupational therapy practice】 con-

sisted of five subcategories: 〈Difficulty in practice and 
lack of response〉, 〈Inability to manage risk〉, 〈Inability 
to collaborate with multiple professions〉, 〈Guidance 
from other professions〉, and 〈Difficulty in practice due 
to easy loss of expertise〉. The category frequency was 
33.3%. Occupational therapists felt that they experi-

enced difficulty in practicing in the ICU, indicating a 
high need for postgraduate education in order to practice 
effectively.

3) �【Expectations regarding the efficacy and importance 
of occupational therapy】
【Expectations regarding the efficacy and importance  

of occupational therapy】 consisted of two subcategories: 
〈Recognition of high importance〉and〈Expectations 
for the efficacy of occupational therapy〉. The category 
frequency was 13.7%. Occupational therapists feel that 
area is of high importance for the efficacy of occupation-
al therapy, indicating a need for postgraduate education.

4) Lack of participation in occupational therapy
【Lack of participation in occupational therapy】 

consisted of one subcategory: 〈Lack of participation by 
occupational therapists〉. The category frequency was 
3.0%. Occupational therapists felt that the number of 
interventions in the ICU was low, and cited the lack of 

Table 4  Learning methods and need for postgraduate education (n = 102)

n (%)

Learning methods

Self-learning
Guidance from other professions
Out-of-hospital study sessions
In-hospital study sessions
Guidance from OTRs
Qualifications (breathing related)

97 (95.1)
87 (85.3)
70 (68.6)
50 (49.0)
38 (37.3)
4 (  3.9)

Need for postgraduate education

Absolutely necessary
Somewhat necessary
Moderately necessary
Not really necessary
Unnecessary

44 (43.1)
33 (32.4)
23 (22.5)
1 (  1.0)
1 (  1.0)

Desired education system

Enhancement of in-hospital study sessions
Enhancement of out-of-hospital study sessions
Training future leaders
Curriculum development
Establishment of a professional OTR system
In-hospital training
Establishment of a qualification training system
Personnel replacement
Out-of-hospital training
Information exchange

50 (49.0)
50 (49.0)
47 (46.1)
44 (43.1)
40 (39.2)
37 (36.3)
36 (35.3)
26 (25.5)
2 (  2.0)
1 (  1.0)

Desired educational content

Risk management
Medical knowledge
Knowledge of medical equipment
OTR expertise
Assessment
Skill
Multidisciplinary cooperation
All necessary

80 (78.4)
51 (50.0)
48 (47.1)
44 (43.1)
41 (40.2)
35 (34.3)
33 (32.4)
2 (  2.0)

OTR: Occupational Therapist Registered
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postgraduate education as one of the reasons behind this. 
This indicated a need for postgraduate education.

5) Category agreement rate
The agreement rate for categorization determined 

using Scott’s formula was 78.8%.

5. Discussion

The occupational therapy intervention in the ICU 
was 73.4%, indicating that a relatively large number 
of occupational therapists practice in the ICU in Japan. 
Additionally, 93.5% of occupational therapists felt that 
the intervention was warranted, indicating that each 
respondent felt that the role of occupational therapists 
in the ICU was important. Occupational therapists have 
the skills to address cognitive [16, 17] and psychologi-
cal [18, 19] dysfunction as well as early weaning from 
physical disabilities in PICS, and may be able to address 
these disabilities through cognitive and psychological 

interventions [20, 21]. However, the level of evidence 
for the effectiveness of occupational therapy for these 
disorders is low, and further research, including random-
ized controlled trials and long-term follow-up, is needed. 

“Lack of staff” was the most common reason for 
infrequent intervention, followed by “inadequate edu-
cation system”, similar to the findings of an Australian 
survey [10]. Lack of staff was also a barrier to occupa-
tional therapy practice in other countries [22, 23]. The 
median number of occupational therapists in the target 
facilities was 8 for a total of 583 beds (median), while 
the intervention system for occupational therapists is 
almost exclusively dual appointment [24], making it dif-
ficult to respond appropriately to the ICU. Additionally, 
the “inadequate educational system” may be a barrier 
to further occupational therapy practice. In Japan, the  
importance of occupational therapy in ICU field has 
been steadily increasing, as the occupational therapist’s 
job title is listed as part of the team for the additional 
fee for early bed release and rehabilitation, which was 

Table 5  Reasons postgraduate education is needed

Category (NRU) FR (%) Subcategory (NRU) Example of recording units

Lack of specialized education 
and learning (51) 50.0

Education and learning are important for practice (20) A facility with an ICU is absolutely necessary

Lack of specialized knowledge and skills (13) OT requires specialized knowledge and skills

Lack of learning opportunities (8) No opportunity for OTRs to study on an 
individual basis

Knowledge needed in a wide range of fields (5) It is good to know regardless of your field 

Lack of education in educational institutions (3) There was no opportunity to learn at an 
educational institution

Experience in self-study (2) Self-study does not motivate me

Difficulties in OT practice 
(34) 33.3

Difficulty in practice and lack of response (13) Unable to respond without knowing what 
type of OT to provide

Inability to manage risk (7) Failure to notice changes in a patient’s 
condition causes problems

Inability to collaborate with multiple professions (5) Cannot speak from the same perspective as 
other professions

Guidance from other professions (5) Receiving guidance from a non-OT

Difficulty in practice due to easy loss of expertise (4) It is easy to lose sight of OTR expertise

Expectations regarding the 
efficacy and importance of OT 
(14)

13.7
Recognition of high importance (8) Need intervention from ICU to live and retain 

cognitive function

Expectations for the efficacy of OT (6) Early intervention by an OTR can speed 
recovery

Lack of participation in OT 
(3)   3.0 Lack of participation in OT (3) Low number of OT interventions

NRU: Number of recording units
FR: Frequency 
OT: Occupational therapy
OTR: Occupational Therapist Registered
ICU: Intensive Care Unit
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newly established by the revision of medical service fees 
in fiscal year (FY) 2018. The additional fee for acute 
rehabilitation was newly established by the revision of 
medical service fees in FY2024; therefore, occupational 
therapists should appropriately deal with patients in the 
ICU, which we believe is an important issue.

While expectations for rehabilitation in the ICU 
are increasing, most of the respondents had 1–3 years 
of experience when they began intervention in the ICU, 
and were expected to practice effectively, despite their 
lack of experience in the field. We found that most sub-
jects responded to the demand for occupational therapy 
in the ICU through “self-learning” or “guidance from 
other professions”. Occupational therapists are not often 
lecturers at workshops held by various academic societ-
ies and organizations, highlighting the absence of such 
educators and the challenges of the postgraduate educa-
tion system in occupation therapy. The lack of dedicated 
educators may have led to difficulties in the practice of 
occupational therapy in the ICU, especially in demon-
strating expertise [6, 22]. The respondents felt that the 
role of occupational therapists in the ICU was highly 
necessary; however, the most common methods for 
practicing in the ICU were “self-learning” and “guidance 
from other professions”, as opposed to formal training. 
Therefore, the majority of occupational therapists (98%) 
felt that postgraduate education was necessary. One of 
the main reasons why postgraduate education is consid-
ered necessary for occupational therapists is that many 
of them perceive a 【Lack of specialized education and 
learning】 opportunities. In addition to the insufficiency 
of specialized education at the undergraduate level, op-
portunities for specialized education and learning after 
graduation are also limited. As a result, due to the failure 
to acquire advanced and specialized knowledge and 
skills, occupational therapists may face significant chal-
lenges in ICU practice, where various diseases, medical 
equipment, and treatment methods exist. In actual 
clinical settings, many reports indicated 【Difficulties 
in occupational therapy practice】, Including comments 
such as 〈Difficulty in practice and lack of response〉, 
such as 〈Inability to manage risk〉 and 〈Inability to 
collaborate with multiple professions〉. These voices 
reflect the reality that many therapists are struggling and 
unable to respond effectively in practice. These findings 
strongly underscore the importance of postgraduate 
education. That is to say, this 【Lack of specialized 
education and learning】 opportunities is closely related 
to the 【Difficulties in occupational therapy practice】, 
and it has become clear that the establishment of a more 
advanced and specialized postgraduate education system 
is urgently needed for occupational therapists to work 
effectively in the ICU.

Currently Japanese Society of Intensive Care Medi-
cine, there are certification systems such as the “Intensive  
Care Physical Therapist” and the “Intensive Care Reg-
istered Nurse”, which aim to foster professionals with 
specialized knowledge and skills to care for critically 
ill patients and to ensure the quality of their practice. 
These systems contribute significantly to providing safe 
and effective care in the ICU, where advanced, multi-
disciplinary collaboration is essential. However, there is 
currently no specialized certification system for occu-
pational therapists in the field of intensive care. More-
over, lifelong education opportunities, such as training 
sessions or workshops on ICU practice, provided by 
the Japanese Association of Occupational Therapists 
and Prefectural Occupational Therapist Association, are 
limited. In the ICU, patients require not only physical 
rehabilitation but also support for cognitive and psycho-
logical issues, as well as early reintegration into society 
and daily life. These areas are where the expertise of 
occupational therapists is particularly valuable. While 
further research and development of guidelines are 
needed [25], the current lack of structured educational 
systems remains a major issue. Therefore, for occupa-
tional therapists as well, the development of training 
sessions or workshops in intensive care provided by the 
Japanese Association of Occupational Therapists and 
Prefectural Occupational Therapist , and along with the 
establishment of a certification system, is considered 
essential for ensuring the quality of clinical practice 
and making their professional expertise more visible. 
Such efforts would help ensure the quality of practice 
and make their specialized skills more visible. Moving 
forward, it is necessary to clarify the unique roles and 
contributions of occupational therapy in the ICU and 
explore the possibility of creating a certification system, 
taking existing models for physical therapists and nurses 
as references.

The present study had several limitations. Although 
occupational therapists who did not work in ICUs were 
included, self-selection bias may still have been present, 
and the results cannot be generalized to all occupational 
therapists in ICUs in Japan, as they represent only 38.7 
% of the total subjects. Additionally, this study did not 
address the perspectives of other professionals in the 
ICU regarding the necessity of occupational therapy, 
which could be considered a limitation. Moreover, the 
need for post-graduate education may vary depending 
on the level of experience in the ICU, and regional dif-
ferences in educational needs were not explored, which 
could influence the findings.

In conclusion, based on the responses to the survey, 
the occupational therapy intervention rate among ICUs 
in Japan was 73.4%, with the majority of the respon-
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dents feeling that intervention was warranted and that 
postgraduate education was needed. Currently, the 
postgraduate education system is ineffective, and occu-
pational therapists in ICUs practice primarily through 
self-learning and guidance from other professions. 
Therefore, more advanced and specialized postgraduate 
education system for occupational therapists needs to be 
considered.
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Ⅰ. Introduction

Client-centered practice in occupational therapy 
promotes health through engagement in meaningful 

activities [1]. This approach emphasizes collaboration 
with clients to identify and achieve their personal goals, 
leading to diverse outcomes across self-care, productivi-
ty, and leisure domains [1, 2].

The Canadian Occupational Performance Measure 
(COPM) is a widely used tool that operationalizes this 
philosophy by enabling clients to identify and rate their 
performance and satisfaction with key occupational 
tasks [3, 4]. Despite its global adoption and versatility, 
gaps remain in validating its psychometric properties, 
particularly its responsiveness and interpretability for 
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specific populations [5, 6].
A critical metric for interpreting changes in COPM 

scores is the minimal important change (MIC), which 
represents clinically meaningful improvement. Although 
the COPM manual suggests a 2.0-point threshold, its 
methodological basis and applicability across popu-
lations remain unclear [3, 7]. Recent advancements 
in MIC estimation have highlighted the superiority of 
predictive modeling approaches, such as MICpredict and 
MICadjust, over traditional ROC-based methods. The 
MICpredict method identifies the change score at which the 
post-test probability of improvement equals the pre-test 
probability, providing a statistically principled threshold 
for minimal important change. MICadjust further improves 
precision by correcting for imbalances in the propor-
tions of improved versus non-improved participants, 
making it particularly suitable for real-world clinical 
studies where equal group sizes are uncommon [8–10]. 
These approaches have been increasingly recommended 
in recent methodological reviews as more robust and 
precise alternatives to conventional ROC curve-based 
methods, especially in small or skewed samples [8–10].

In particular, these models allow researchers to 
account for sample-specific factors, such as unequal 
proportions of improvement, thereby reducing bias and 
increasing the accuracy of MIC estimation. This enables 
a more tailored and population-relevant application of 
MIC thresholds in clinical research [8–11]. 

Building on prior studies that applied to subacute 
rehabilitation inpatients [12], the present study extends 
its use to a Japanese home-based rehabilitation popu-
lation, aiming to establish context-specific MIC values 
for COPM. This extension may improve the utility of 
COPM in individualized rehabilitation.

Ⅱ. Methods

1. Study design and ethics
This study was designed as a multicenter, prospec-

tive, longitudinal cohort study and conducted in subacute 
rehabilitation hospitals in Japan. The study adhered to the 
ethical principles outlined in the Declaration of Helsinki,  
and was approved by the Ethics Committee of Tokyo 
University of technology (Approval No. Approval No. 
E20HS-008). Potential participants were provided with  
written information about the study, including its pur-
pose, procedures, and implications. Only individuals 
who provided informed consent by signing the consent 
form, after having sufficient time to consider their par-
ticipation, were included in the study.

Participating facilities were recruited through pur-
posive and snowball sampling. Initially, the principal 
investigator directly contacted occupational therapists 

working in home-based rehabilitation, and these indi-
viduals subsequently referred additional collaborators 
through their professional networks. Participating ther-
apists received detailed study materials and implemen-
tation guidance prior to data collection. At each facility, 
therapists identified eligible clients, provided both verbal  
and written explanations of the study, and obtained 
written informed consent. This pragmatic recruitment 
strategy reflected the realities of clinical practice and 
facilitated collaboration across diverse home-based 
rehabilitation settings.

2. Participants
The participants in this study were selected from 

12 facilities across Japan that provide home-based 
occupational therapy services between November 2022 
and August 2023. Inclusion criteria were as follows: (a) 
adults aged ≥ 18 years; (b) receiving home-based reha-
bilitation occupational therapy; (c) having no significant 
cognitive impairment as determined by clinical assess-
ment or screening tests; and (d) ability to communicate 
effectively. Exclusion criteria included the following: (a) 
individuals with conditions that impaired verbal com-
munication, such as dementia, aphasia, or higher brain 
dysfunction; (b) individuals whose primary physician 
did not permit study participation; (c) individuals with 
severe progressive complications; and (d) individuals 
who did not provide informed consent for participation 
in the study.

3. COPM
The COPM assesses self-perceived performance 

and satisfaction in daily activities [3]. For each priori-
tized activity, clients rated their perceived COPM per-
formance (COPM-P) and satisfaction (COPM-S) on a 
10-point ordinal scale, with 1 indicating “not able to do 
it at all” or “not satisfied at all,” and 10 representing “able 
to do it extremely well” or “extremely satisfied” [3]. 
Mean performance score was calculated by summing 
the performance ratings across all prioritized activities 
and dividing them by the number of activities. The satis-
faction scores were processed using the same method to 
derive an average satisfaction score [3].

4. Transition index (TI)
To determine MIC values, an anchor-based method 

was employed using the TI as the external criterion. 
Anchor-based methods statistically compared changes 
in the primary evaluation metric with changes in an 
external gold-standard measure to establish MIC thresh-
olds. In this study, TI was selected as the anchor because 
of its extensive use in prior MIC validation studies on 
patient-reported outcomes (PROs) [13, 14].
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The participants were asked the following question 
for each occupational task identified through the COPM: 
“To what extent has the difficulty you experienced in 
performing this occupation changed?” Responses were 
recorded using a seven-point Likert scale, where “1” 
indicated “difficulty has completely resolved” and “7” 
represented “very much worsened.” This scale provides 
insight into both the magnitude and direction of changes 
in perceived difficulty. In line with previous studies by 
Tuntland et al. [15] and Ohno et al. [12], the participants 
were categorized based on their TI responses for the ma-
jority of their prioritized occupations: those who rated “1 
= totally diminished,” “2 = diminished,” or “3 = slightly 
diminished” for at least three of the five occupations 
were classified as “Improved” (responders). Participants 
rating “4 = no change” were labeled as “No change” 
(non-responders), while those indicating “5 = slightly 
worse,” “6 = worse,” or “7 = much worse” for the ma-
jority of occupations were labeled as “Deteriorated.”

Given the focus of this study on identifying cut-off 
points that differentiate “Improved” from “No change” 
groups, participants categorized as “Deteriorated” were 
excluded from further analyses. By employing this ap-
proach, this study ensured a clear determination of MIC 
values based on perceived improvements in occupation-
al performance.

To ensure validity of the TI as an anchor, the 
Spearman’s correlation coefficients were calculated to 
examine the relationship between the TI and respective 
change scores of the COPM-P and COPM-S. A correla-
tion coefficient of at least 0.30 was considered necessary 
to establish validity of the anchor, as this level is gener-
ally regarded as the minimum threshold for demonstrat-
ing a meaningful association between a Patient-Reported 
Outcomes Measurement (PROM) and its external crite-
rion [16]. This step reinforced the reliability of using TI 
as a robust anchor for determining MIC values, aligning 
with best practices in anchor-based methods.

5. Data Collection
Data were collected at two time points: at initial 

assessment (T1) and reassessment at approximately 
three months later (T2). The T1 assessment was con-
ducted within one week of admission, while the T2 
reassessment was scheduled collaboratively between the 
participant and occupational therapist, occurring either 
approximately three months post-T1 or prior to therapy 
completion, if earlier.

To minimize response shift, a phenomenon in 
which participants’ self-perceptions change over time 
and affect the validity of longitudinal PROM scores 
[17–19], specific modifications were made to the COPM 
interview process. A structured format based on the “Five 

Ws and How” framework was used to identify occupa-
tional problems in detail during T1 [12]. This framework 
includes the following questions.
•	“Who does the occupation?” (subject)
•	“When do you do the occupation?” (duration/frequen-

cy)
•	“Where do you do the occupation?” (place)
•	“Why do you do the occupation?” (reason/purpose)
•	“How do you do the occupation?” (methods/proce-

dures/means)
At T2, therapists revisited the occupations identi-

fied in T1 using the “Five Ws and How” framework to 
ensure consistency in participants’ internal standards 
before reassessing their COPM-P and COPM-S scores. 
This approach aims to mitigate the effects of recali-
bration and maintain the accuracy of the longitudinal 
COPM measurements [12].

In addition to the COPM and TI, demographic and 
clinical data were collected to understand participants’ 
baseline characteristics, including age, sex, diagnosis, 
care level, independence level in daily living, and 
cognitive function as assessed by the mini-mental state 
examination (MMSE). 

6. Statistical Analysis
a) Descriptive and Comparative Analyses

The baseline characteristics of the participants were 
summarized using counts for categorical variables and 
medians with interquartile ranges (IQRs) for continuous 
variables. The Wilcoxon tests were used to compare 
change scores between the initial assessment (T1) and 
reassessment (T2), as well as for between-group com-
parisons. The Spearman’s correlation coefficients were 
calculated to examine the relationship between COPM-P 
and COPM-S change scores and the TI.

b) Calculation of MIC
The anchor-based method employed to determine 

the MIC was MICpredict, a predictive modeling approach 
that provides higher accuracy than traditional MIC esti-
mates derived from ROC curves (MICROC) [8–10]. This 
method identifies the amount of change at which the 
likelihood ratio (sensitivity/specificity) equals one, of-
fering a more precise MIC calculation. A bias-correction 
was applied due to unequal group sizes [8]. The MICadjust 
formula used in this study is as follows:

MICadjust = �MICpredict − (0.090 + 0.103 * Cor)  
* SDchange * log (oddsimproved)

Where:
•	Cor: Correlation coefficient between COPM change 

scores and anchors.
•	SDchange: Standard deviation of COPM change scores.
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•	log (oddsimproved): Natural logarithm of the ratio of im-
proved to no-change participants.

c) Evaluation of Responsiveness
Two methods were used to evaluate the responsive-

ness of COPM.
(1) Standardized Response Means (SRM)

SRM was calculated as the mean change divided 
by its standard deviation. The interpretation thresholds 
for the SRM were as follows: small (0.2 < SRM < 0.5), 
moderate (0.5 < SRM <0.8), and large (> 0.8) [20]. 
(2) Correlation with External Criterion

Following the COSMIN guidelines [21], the re-
sponsiveness of COPM was also assessed by calculating 
the Spearman’s correlation coefficients between the 
COPM change scores and an external criterion, EuroQol 
5-Dimension 5-Level (EQ-5D-5L) [22], which measures 
health-related quality of life.

EQ-5D-5L: EQ-5D-5L evaluates five dimensions of 
health: mobility, self-care, usual activities, pain/discom-
fort, and anxiety/depression. Each dimension is rated 
on a five-point scale ranging from “1: No problems” to 
“5: Extreme problems.” Scores are converted into utility 
values ranging from 0 (worst possible quality of life) to 
1 (best possible quality of life) [22]. 

The EQ-5D-5L, a validated HRQOL measure, served  
as the external criterion. While it does not capture indi-
vidualized occupational concerns, its broad scope allows 
for comparison with general health status changes. This 
complementary perspective was considered suitable 
for evaluating the responsiveness of the COPM, which 
focuses on client-identified performance issues in daily 
life.

The correlation between EQ-5D-5L scores and 
COPM-P/COPM-S change scores was analyzed to es-
tablish the external validity of COPM responsiveness.

d) Confidence Intervals and Statistical Software
To provide robust estimates, 95% confidence in-

tervals (CI) were calculated for all relevant parameters, 
including MIC, the Spearman’s correlation coefficients, 
and SRM. All statistical analyses were conducted using 
RStudio (version 4.4.2), a widely used platform in bio-
statistics, to ensure transparency and reproducibility.

The following R packages were used to conduct 
the analyses: psych (descriptive statistics), stats (non-
parametric tests and correlations), pROC (ROC-based 
comparisons), boot (confidence interval estimation), and 
ggplot2 (visualization). These tools ensured analytical 
rigor and reproducibility throughout the study.

e) Sample Size Consideration for MIC Estimation
Although the sample size (n = 45) was smaller than 

the recommended number of approximately 100 par-
ticipants for anchor-based MIC estimation [8–10], the 
use of MICpredict and MICadjust methods was intended to 
improve estimation accuracy even under limited sample 
conditions. These methods have been shown to outper-
form ROC-based approaches in terms of precision and 
bias reduction in small or unbalanced samples [8–10]. 
Nonetheless, the limited sample size is acknowledged 
as a constraint, and the derived MIC values should be 
interpreted with caution. This limitation is further dis-
cussed in the Limitations section.

Ⅲ. Results

1. Participant population (Table 1)
Forty-nine participants were initially recruited 

for this study during the study period. Of these, four 
participants were excluded because their TI indicated 
“Deteriorated.” The final analysis included 45 partici-
pants. Median age of the participants was 75 years (IQR:  
66–84 years), and 21 (46.7%) participants were females. 
Diagnostic categories included cerebrovascular disease 
(35.6%), spinal and spinal cord disease (20.0%), fracture  
(13.3%), mental disorders (13.3%), intractable neuro-
logical diseases (6.7%), internal disorders (4.4%), rheu-
matoid arthritis (2.2%), amputation (2.2%), and cardiac 
disease (2.2%).

Cognitive status, as assessed by the MMSE, had a 
median score of 28 (IQR: 26–30). Regarding care levels, 
the distribution was as follows: support level 1 (2.2%), 
support level 2 (15.6%), care level 1 (11.1%), care level 
2 (26.7%), care level 3 (15.6%), care level 4 (11.1%), 
and care level 5 (8.9%). Data for care levels were miss-
ing for four (8.9%) participants who were users of psy-
chiatric home rehabilitation services and did not utilize 
long-term care insurance.

The occupational therapists involved in the study  
(n = 18) had a median of nine years of clinical experi-
ence (IQR: 7–14).

2. Identified occupations
A total of 189 occupations were identified through 

COPM interviews and distributed across three domains: 
self-care (46.0%), productivity (25.4%), and leisure 
(28.6%). The most frequently prioritized aspects in the 
self-care domain were personal care (22.2%), functional 
mobility (15.3%), and community management (8.5%). 
In the productivity domain, paid or unpaid work (19.6%) 
and household arrangements (4.8%) were more fre-
quently reported. For leisure, active recreation (16.4%), 
quiet recreation (6.3%), and socialization (5.8%) were 
highlighted.
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3. �Comparison of COPM Scores between Improved and 
No Change Groups 

Table 2 presents the distribution of COPM-P and 
COPM-S scores for the “Improved” and “No change” 
groups. Among participants in the “Improved” group 
(n = 30), significant increases were observed between 
the initial assessment (T1) and reassessment (T2) for 
both COPM-P (median: 4.2 [IQR: 2.3–5.3] to 6.7 [IQR: 
5.4–7.9], p < 0.001) and COPM-S (median: 3.8 [IQR: 

2.1–5.0] to 6.4 [IQR: 5.4–7.7], p < 0.001). In contrast, 
the “No change” group (n = 15) showed smaller, although  
statistically significant, increases in COPM-P (median: 
3.2 [IQR: 2.3–6.1] to 4.7 [IQR: 4.1–6.4], p = 0.003) 
and COPM-S (median: 3.0 [IQR: 2.3–5.3] to 4.7 [IQR: 
3.6–6.3], p = 0.010).

When comparing the change scores (T2-T1) be-
tween the groups, the “Improved” group demonstrated 
significantly higher median change scores compared 
with the “No change” group for both the COPM-P (1.7 
[IQR: 1.2–3.5] vs. 0.7 [IQR: 0.2–1.7], p = 0.005) and 
COPM-S (2.0 [IQR: 0.6–4.4] vs. 0.7 [IQR: 0.1–1.8],  
p = 0.020). These results highlight the greater magnitude 
of improvement in performance and satisfaction among 
participants classified as “Improved” compared with 
those in the “No change” group.

4. Distribution of COPM-P and COPM-S Change Scores
The distribution of COPM-P and COPM-S change 

scores across the “Improved” and “No change” groups is 
illustrated in Fig. 1. It is important to note that although 
MIC values in this study were calculated as the mean of 
the identified occupations for each participant, the violin 
plots represent the distribution of all individual occupa-
tion scores rather than averaging scores per participant. 
This approach was used to maximize the visualization 
of the data given the relatively small sample size (n = 
45). Violin plots illustrate the distribution and density of 
change scores.

For COPM-P, the “Improved” group showed a 
wider, positively skewed distribution (range: −4 to +9 
points). The most frequent improvement was +1 point 
(n = 19, 17.8%). In contrast, the “No change” group 
showed a more condensed distribution, with change 
scores ranging from −5 to +5. The most frequent change 
score in this group was 0 (n = 55, 67.1%). Regarding 
COPM-S, the “Improved” group similarly demonstrated 
a broader range of positive change scores, with a maxi-
mum improvement of +9 points and minimum score of 
−5 points. The most frequent improvement was 0 (n = 
13, 12.1%). Conversely, the “No change” group present-
ed a narrower distribution, with change scores ranging 
from −5 to +5 points. The most frequent outcome in this 
group was 0 point (n = 53, 64.6%).

These violin plots highlight the distinct patterns of 
change between the two groups, with the “Improved” 
group showing a more pronounced and consistent posi-
tive shift in both the COPM-P and COPM-S scores. This 
visual representation underscores the greater magnitude 
and variability of improvement observed in the “Im-
proved” group compared with the “No change” group.

Table 1 � Participants characteristics and identified occupations in the 
Canadian Occupational Performance Measure

Participants (n = 45)

Varieable Category Median (IQR)
or n (%)

Age
Female
Diagnosis

MMSE
Care Level

Cerebrovascular disease
Spinal and spinal cord disease
Fracture
Mental disorder
Intractable neurological diseases
Internal disorder
Rheumatoid arthritis
Amputation
Cardiac disease

Support Level 1
Support Level 2
Care Level 1
Care Level 2
Care Level 3
Care Level 4
Care Level 5
Not assessed
(not applied for LTCI)

75 (66–84)
21 (46.7%)
16 (35.6%)
9 (20.0%)
6 (13.3%)
6 (13.3%)
3 (  6.7%)
2 (  4.4%)
1 (  2.2%)
1 (  2.2%)
1 (  2.2%)

28 (26–30)
1 (  2.2%)
7 (15.6%)
5 (11.1%)

12 (26.7%)
7 (15.6%)
5 (11.1%)
4 (  8.9%)
4 (  8.9%)

Occupations identified by the COPM (n = 189)

Domain Aspect Count

Self-care
(n = 87, 46.0%)

Productivity
(n = 48, 25.4%)

Leisure
(n = 54, 28.6%)

Personal care
Functional mobility
Community management
Paid/unpaid work
Household arrangement
Play/school
Quiet recreation
Active recreation
Socialization

42 (22.2%)
29 (15.3%)
16 (  8.5%)
37 (19.6%)
9 (  4.8%)
2 (  1.1%)

12 (  6.3%)
31 (16.4%)
11 (  5.8%)

Occupational therapist (n = 18)

Experience year 9 (7–14)

MMSE: Mini-Mental State Examination, COPM: Canadian Occupa-
tional Performance Measure, LTCI: Long-Term Care Insurance
MMSE and Care level were not assessed in four participants who had 
not applied for LTCI. These variables were not used in the MIC analy-
sis.
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5. �MIC Calculation Using Predictive Modeling and  
Anchor Validity (Table 3)

The MICpredict values were 1.35 (95% CI: 0.88–1.80) 
and 1.37 (95% CI: 0.81–1.88) points for the COPM-P and 
COPM-S, respectively. The proportion of participants 
classified as “Improved” was 66.7% (n = 30), compared 
with 33.3% (n = 15) in the “No change” group. To 
account for this imbalance, the MICadjust values were 
calculated, resulting in 1.23 points (95% CI: 0.73–1.72) 
for COPM-P and 1.24 points (95% CI: 0.60–1.77) for 

COPM-S.
The validity of TI as an anchor was supported by 

strong correlations with the COPM change scores. Using 
the Spearman’s correlation coefficients, the association 
was r = −0.683 ( p < 0.001) for COPM-P and r = −0.648 
( p < 0.001) for COPM-S. These findings confirm the 
robust relationship between the anchor and measured 
changes in occupational performance and satisfaction, 
ensuring the reliability of the MIC calculations.

These results underscore the importance of using 

Table 3  MIC Estimates and Adjustments for COPM Performance and Satisfaction Scores

Parameters

COPM-P COPM-S

Estimate
95% Confidence Interval

Estimate
95% Confidence Interval

Lower Upper Lower Upper

MICpredict

MICadjust*
1.35
1.23

0.88
0.73

1.80
1.72

1.37
1.24

0.81
0.60

1.88
1.77

COPM-P: Canadian Occupational Performance Measure Performance score, COPM-S: Canadian Oc-
cupational Performance Measure Satisfaction score
* �MICadjust: Calculated by adjusting MICpredict to account for the proportion of participants classified as 

‘Improved.’

Table 2  Results of the Canadian Occupational Performance Measure (n = 45)

Variable Group
T1 

Initial assessment 
Median (IQR)

T2 
Reassessment 
Median (IQR)

T2–T1 
Change score 
Median (IQR)

T1 vs T2 
P-value

T2–T1: Change score 
Improved vs No change 

P-value

COPM-P
Improved (n = 30)
No change (n = 15)

4.2 (2.3–5.3)
3.2 (2.3–6.1)

6.7 (5.4–7.9)
4.7 (4.1–6.4)

1.7 (1.2–3.5)
0.7 (0.2–1.7)

< 0.001
0.003

0.005

COPM-S
Improved (n = 30)
No change (n = 15)

3.8 (2.1–5.0)
3.0 (2.3–5.3)

6.4 (5.4–7.7)
4.7 (3.6–6.3)

2.0 (0.6–4.4)
0.7 (0.1–1.8)

< 0.001
0.010

0.020

COPM-P: Canadian Occupational Performance Measure Performance score, COPM-S: Canadian Occupational Performance Measure Satisfaction 
score

Fig. 1. 	 Violin plots illustrating the distribution of change scores for COPM-P (left) and COPM-S (right) in the “Improved” and “No 
change” groups. The width of each violin represents the density of data across score levels, with individual data points overlaid to 
enhance interpretability. “Improved” denotes participants who reported significant positive changes, whereas “No change” indi-
cates minimal or no improvement. These plots depict all identified occupations rather than participant-level averages, providing a 
comprehensive visualization of individual occupational data.
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MICadjust to account for unequal group proportions, en-
suring that thresholds for meaningful changes in COPM 
scores accurately reflect sample characteristics.

6. Responsiveness Evaluation
1) SRM

The SRM values, calculated as the ratio of the mean 
change scores to the standard deviation of the change 
scores, were 1.09 (95% CI: 0.874–1.42) for COPM-P 
and 1.01 (95% CI: 0.797–1.29) for COPM-S. These 
values suggest a large effect size, indicating that the 
COPM demonstrated robust responsiveness to changes 
in both the performance and satisfaction scores.

2) Correlation with EQ-5D-5L
The Spearman’s rank correlation coefficients be-

tween the COPM change and EQ-5D-5L scores were 
analyzed to assess convergent validity. The correlation 
coefficient for COPM-P and EQ-5D-5L was −0.0293 
( p = 0.8), and that for COPM-S and EQ-5D-5L was 
−0.00265 ( p = 1). Both correlations were weak and not 
statistically significant, suggesting limited convergent 
validity between the COPM and EQ-5D-5L. 

Ⅳ. Discussion

1. Comparison with Previous Studies on MIC
The determination of MIC for COPM has been ex-

tensively studied in chronic-phase community-dwelling  
populations. For example, Eyssen et al. identified optimal  
COPM-P and COPM-S cut-off points of 0.90 points (area 
under the curve; AUC: 0.85) and 1.45 points (AUC: 
0.85), respectively, using ROC curve analysis with the 
TI as the external anchor [5]. Similarly, Tuntland et al. 
employed a five-point rating scale as an external anchor 
to calculate MIC [15], while Kjeken et al. relied on 
distribution-based methods to determine the smallest 
detectable difference for the COPM [23].

Although these studies share a common focus on 
chronic-phase populations, such as community-dwelling 
older adults and outpatients with stable conditions, the 
present study differs in two significant ways. First, unlike  
the traditional ROC curve-based approaches utilized 
in prior investigations, our study adopted predictive 
modeling methods (MICpredict and MICadjust), which offer 
improved accuracy by accounting for unequal group 
proportions and other population-specific factors. This 
methodological distinction enhances the precision of the 
MIC thresholds in dynamic clinical settings. MICpredict 
and MICadjust offer individualized, bias-corrected thresh-
olds, improving precision in real-world, small-sample 
studies [8–10].

Second, this study was conducted within the context 

of Japan’s unique healthcare and long-term care system, 
specifically targeting individuals receiving home-based 
rehabilitation services. This study highlights the utility 
of COPM in Japan’s aging society and the need for 
culturally adapted psychometric analyses. Collectively, 
these factors demonstrate the novelty of the present 
study in advancing the application of COPM in diverse 
healthcare contexts.

2. �Measurement Accuracy and Individualized Nature of 
the COPM

The COPM’s strength lies in its individualized 
approach, which enables clients to identify and rate their 
own priorities in occupational performance and satis-
faction. This structure enhances clinical relevance and  
person-centeredness in rehabilitation outcome measure-
ment [24]. 

However, the individualized format poses challenges  
such as response shift and variability in selected occu-
pations, which may affect score consistency. Studies 
have reported that concordance in prioritized problems 
between initial and follow-up COPM assessments 
ranges only from 66% to 74% [25, 26], and response 
shift has been documented as a relevant phenomenon in 
the COPM context [27]. Additionally, the use of a 10-
point numerical scale may pose challenges for some 
participants, particularly older adults [28, 29].

A structured interview guide helped maintain 
consistency in goal conceptualization [12]. This likely 
minimized recall bias and recalibration effects, thereby 
enhancing the validity of the change scores used in MIC 
estimation. These methodological precautions support 
the credibility of the COPM-derived MIC values in this 
study, despite the inherent subjectivity of individualized 
outcome measures.

3. Responsiveness and Comparison with EQ-5D-5L
The individualized nature of the COPM is also 

reflected in its responsiveness, as demonstrated by the 
high SRM observed in this study. These results highlight 
the sensitivity of COPM to changes in personally sig-
nificant occupational performance and satisfaction. The 
strong responsiveness of COPM underscores its unique 
ability to capture changes that are highly specific to each 
participant’s prioritized occupational concerns [24].

However, lack of a significant correlation between 
the COPM change and EQ-5D-5L scores suggests that 
these instruments measure distinct constructs. Although 
the EQ-5D-5L focuses on broader aspects of health- 
related quality of life [22], the COPM targets specific 
occupational concerns, making it particularly useful 
for evaluating individualized outcomes. This difference 
reflects the highly personalized nature of the COPM, 
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which allows participants to identify and evaluate the 
tasks and roles most meaningful to them. As such, it 
excels in capturing client-centered changes that may not 
align with the standardized domains assessed by broader 
PROMs, such as the EQ-5D-5L [22, 30].

Given the complementary strengths of individu-
alized and comprehensive PROMs, combining these 
measures may provide a more holistic evaluation of 
rehabilitation outcomes. Although individualized tools 
like the COPM can assess client-specific progress in 
occupational performance and satisfaction, broader 
instruments like the EQ-5D-5L can contextualize these 
changes within overall health-related quality of life [22, 
30]. Previous studies have also highlighted the impor-
tance of combining PROMs to address both specific 
and general aspects of health, ensuring a comprehensive 
understanding of intervention effects [31]. By leveraging 
both types of measures, clinicians and researchers can 
achieve a more nuanced understanding of recovery by 
capturing both the specific and general dimensions of 
rehabilitation outcomes.

Ⅴ. Limitation and Future Directions

This study has some limitations. The small sample 
size (n = 45) may restrict the generalizability of the find-
ings, and the lack of long-term follow-up data may limit 
the understanding of the sustainability of improvements. 
In particular, while anchor-based methods for determin-
ing minimal important change (MIC) often recommend 
a sample size of approximately 100 participants, our use 
of MICpredict and MICadjust was intended to enhance esti-
mation accuracy despite this limitation. Nevertheless, 
the limited sample size may reduce the precision and 
stability of the derived MIC values, and findings should 
be interpreted with appropriate caution.

Moreover, predictive modeling methods such as 
MICpredict and MICadjust are based on certain assumptions 
regarding the distribution of change scores and the reli-
ability of the anchor. Although MICadjust compensates for 
group imbalance, its performance may still be influenced 
by anchor misclassification or sampling variability, par-
ticularly in small and culturally specific populations.

Future studies should include larger and more 
diverse samples and investigate whether COPM score 
improvements persist over time. Despite these limita-
tions, this study highlights the value of the MICpredict and 
MICadjust methods in Japan’s home-based rehabilitation 
context.

Ⅵ. Conclusion

Predictive modeling (MICpredict, MICadjust) helped es-

tablish MIC values for Japanese home rehab users. This 
study demonstrates the potential of predictive modeling 
methods () in establishing context-specific MIC values 
for COPM, specifically tailored to a Japanese home 
rehabilitation population. By addressing unique cultural 
and healthcare contexts, this study underscores the im-
portance of aligning psychometric analyses with specific 
population characteristics.

The findings confirm the COPM’s strong respon-
siveness, as evidenced by high SRM values, and its 
ability to capture nuanced changes in personally sig-
nificant occupational concerns. However, the lack of a 
significant correlation with EQ-5D-5L scores highlights 
the complementary role of individualized and compre-
hensive PROMs in achieving a holistic understanding of 
patient outcomes. These results suggest that COPM can 
serve as a valuable tool for tailoring rehabilitation strate-
gies to meet individual needs in diverse clinical settings.

Although this study provides valuable insights, 
further studies with larger sample sizes and long-term 
follow-up are warranted to validate these findings and 
expand their applicability.
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1. Introduction

Interventions involving meaningful activities based 
on a client’s interests and roles can gratify psychological 
needs and improve behavioral and psychological symp-
toms of dementia (BPSD) [1–3]. However, as dementia 
progresses, verbal communication and identifying 
meaningful activities become more difficult [4, 5]. Addi-
tionally, caregivers may lack the skills required to iden-
tify and provide meaningful activities [6]. These factors 

could make implementation of activity-based practices 
difficult for people with dementia. The Assessment of 
Quality of Activities (A-QOA) [7, 8] was developed to 
address these issues. 

The A-QOA scores 21 items on a four-point scale 
based on observations and calculates probit values using 
the software. The A-QOA can be used to identify mean-
ingful activities for people with dementia, plan support, 
and measure intervention outcomes [9]. Additionally, its 
reliability and validity have been evaluated [7, 10].

Herein, we describe the case of a client with Alzhei-
mer’s disease and severe dementia that showed BPSD 
improvement following a short-term intervention using 
the A-QOA. We demonstrated how the A-QOA aids in 
the treatment of clients with severe dementia. To our 
knowledge, published evidence regarding A-QOA use in 
practice is lacking.
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the Assessment of Quality of Activities (A-QOA) in a client with severe dementia.
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being admitted to the hospital, she spent a lot of time doing nothing and showed BPSD such as aggression and resis-
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five “care innovations”. Over the course of a week, Mrs. A performed her “role”, and the staff could implement care. 
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This study was conducted in accordance with the 
Declaration of Helsinki and approved by the hospital 
ethics committee (approval number: 2020-32). The 
client and her family provided informed consent.

2. Methods

2.1. Case presentation
A woman in her 80s (Mrs. A) with Alzheimer’s 

disease was diagnosed with severe dementia. She lived 
alone with the support of long-term care insurance and 
was originally a caring and kind person. However, she 
gradually started showing signs of violence and agitation 
toward her caregivers and was admitted to the dementia 
ward at a nearby hospital.

2.2. Status and policy
Following admission to the hospital, Mrs. A was 

idle, uncooperative, and aggressive, and the ward staff 
(the staff) struggled to care for her. After discussing the 
situation, we decided to find meaningful activities for 
Mrs. A and provide time for her to engage in them. The 
staff then agreed to provide appropriate care for Mrs. A.

2.3. Assessment
Mrs. A scored 0/30 on the Revised Hasegawa’s 

Dementia Scale (HDS-R), indicating severe cognitive 
decline; 33/50 on the Nishimura Activity of Daily 
Living (N-ADL) scale, indicating the need for help with 
daily tasks; 11/50 on the New Clinical Scale for Rating 
Mental States of the Elderly (NM) scale, and 41/120 on 
the Neuropsychiatric Inventory-Nursing Home (NPI-
NH) version scale. She had low motivation and interest 
as well as anxiety and agitation.

We selected five activities she was interested in at 
the hospital by observing with the staff, based on infor-
mation gathered from her family about her interests and 
roles. After observing and scoring these activities using 
the A-QOA, we calculated the probit values using the 
AqoaPro software (ver.1.1.0) and compared the activi-
ties (Table 1). Among these, two high-quality activities 
(towel folding and 3D origami) were incorporated into 
Mrs. A’s daily life “roles”. Furthermore, together with 
the staff, upon extracting factors improving the quality 
of activities from the A-QOA, we identified five frame-
works as “care innovations” for implementation in daily 
life (Table 2).

These assessments were performed by occupational 

Table 1  Mrs. A’s activities and their qualities

Activity Activity report Probit value
(probit)

State of 
activity*

Strength of activity 
engagement by the client*

Towel foldinga)
Mrs. A said with a smile to the staff in the ward folding towels 
next to her, ‘You’re quick’. She was concentrating on the task 
with practiced hands.

2.89 Average Average

3D origamib)
Mrs. A smiled when others praised her for her work. After the 
activity, she showed no resistance to being cared for and the  
transition was smooth.

2.56 Average Average

Rolling paper 
flowersc)

Mrs. A rolled the paper herself, using the pattern as a reference. She 
worked quietly, with little interaction with those around her. 2.24 Average Average

Karaoked)
Mrs. A stared at the karaoke screen. Her expression barely changed 
and she moved her mouth in a matter-of-fact way. She was passive 
throughout.

1.9 Poor Weak

Baby dolle)
Mrs. A held the baby doll in her anns and looked very comfortable. 
However, her interest was only temporary and she put the doll back 
on the desk.

1.64 Poor Weak

A-QOA: Assessment of Quality of Activities
The * symbol is used to indicate the numerical interpretation of the pro bit values in reference [8]. The pro bit value range (state of activity, 
strength of activity engagement by the client) is as follows: –0.99 (very poor, very weak), 1.00–1.99 (poor, weak), 2.00–2.99 (average, average), 
3.00–3.99 (good, strong), and 4.00– (very good, very strong).
a) Towel folding: In the ward, the face towels used daily are washed and hung out to dry every day. This activity involves folding about 30 dry 
towels. Mrs. A carried out this activity in the day room of the ward. b) 3D origami: Folding a 9 × 5 cm rectangle of paper into a triangle using a 
set procedure. Once you have made the required number of pieces, assemble the pieces to make the 3D shape you want. Mrs. A was in charge of 
the activities that involved only one step, such as ‘folding in half. c) Rolling paper flowers: This activity involved cutting the flower paper into 
eight equal pieces with scissors and rolling each piece up individually. The rolled flower paper was then pasted along a rough sketch to make a 
collage. Mrs. A was in charge of the activity of rolling up each piece of cut flower paper. d) Karaoke: About 30 people gathered in the day room of 
the ward and sang songs they wanted to sing while the visuals were projected on a big screen. Mrs. A participated as a member of the audience. e) 
Baby doll: This activity involved holding and cuddling a baby doll. Mrs. A borrowed a baby doll from someone else.
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therapists not involved in the intervention.

3. Results

3.1. Progress
Over the next week, Mrs. A performed the two 

activities as her “role”, and the staff provided the care 
shown in Table 2.

Mrs. A performed the activities without refusal, 
based on the approach in Table 2. When towel folding, 
she would take towels from the staff and fold them 
herself, concentrating on the task. During 3D origami, 
she taught others how to do it, and her interactions with 
others increased. After these activities, she was more 
compliant when guided with gestures to take a bath or 
go to the toilet. The staff did not force the issue when 
she refused but rather tried again later.

In addition to her “role”, Mrs. A began to show in-
terest in other activities, such as knitting and the coffee 
shop, and spent more time chatting with others in the 
day room.

The staff noted: “It was reassuring to know how to 
take care of Mrs. A, and it facilitated provision of care”.

3.2. Reassessment
Mrs. A’s condition was reassessed one week after 

the intervention (Table 3). On the A-QOA, the towel 
folding and 3D origami probit scores improved. She 
scored 0/30 on the HDS-R, indicating no change; 29/50 
on the N-ADL scale, with decreases in the “bathing” 
and “toileting” categories; 13/50 on the NM scale, with 
an increase in the “interacting with others” category; 
and 31/120 on the NPI-NH scale, with decreases in the 
“anxiety” and “irritability” categories.

Additionally, Mrs. A spent about an hour and a half 
in the morning doing 3D origami and 30 minutes in the 
evening folding towels every day, and these activities 
became part of her daily routine. During these activities, 
Mrs. A interacted with others and had a calm expression. 
The staff also became familiar with the care techniques, 
which continued until she was discharged.

4. Discussion

Personalised activities involving several individual 
factors can significantly and moderately affect BPSD 
[1]. In this case, activities were personalised to Mrs. A’s 

Table 2  Care innovations to improve the quality of Mrs. A’s activities

Factors that improve the quality 
of activities as evaluated on the A-QOA Framework for Mrs. A’s care Specific examples of care

When Mrs. A was thanked with a smile, she looke-
drelieved and smiled back. She also became more 
receptive to the care provided by the staff in the 
ward.

Communication that reassures ● �Look Mrs. A in the eye, smile, and speak to her
● Thank Mrs. A (e.g. ‘Thank you’)

Visual information such as ‘using gestures’ and 
‘showing the objects used in the activity’ helped to 
communicate information to Mrs. A more easily. 
Also, ‘giving information slowly and as simply as 
possible’ and ‘waiting for Mrs. A’s response before 
speaking again’ helped improve her understanding.

Provide information that is 
concise andeasy to understand

● Using gestures
● Explaining using real objects
● Talking in words and short sentences
● Wait for Mrs. A’s answer
● �After Mrs. A has responded, continue with the next 

step

Rather than ordering Mrs. A to do something, the 
staff in the ward supported her in choosing what 
she wanted to do. This gave Mrs. A the opportuni-
ty to express her wishes.

Offering choices
● �Provide a choice for Mrs. A to make (e.g. Which do 

you think is better, B or C? What do you think, Mrs. 
A?)

Involving the staff in the ward or familiar people 
in activities with her, ‘preparing examples of 
activities,’ and ‘breaking activities into discrete 
processes rather than continuous, complex pro-
cesses’ encouraged Mrs. A to take the initiative in 
activities and promote interpersonal interactions.

Environmental adaptation

● �The staff in the ward or familiar people take part in 
activities together.

● �The procedures and results are presented in such a 
way that they can be seen as a model for the activity.

● �The activity is broken down into individual process-
es and provided.

● �The environment in which the activity is carried out 
(e.g. a desk) is well organized and tidied up.

For Mrs. A, her refusal to accept care was reduced 
by engaging in quality activities. In other words, 
engaging in meaningful activities made it easier 
for Mrs. A to accept care.

Transitioning to 
post-activity care

● �After Mrs. A has participated in activities such as 
towel folding and origami, the staff in the ward 
provide her with personal care.

When the elements that improved the quality of Mrs. A’s activities were extracted from the A-QOA, the above five care frameworks emerged. As 
mentioned above, these were incorporated into Mrs. A’s care in the abovementioned ways.
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preferences, interests, abilities, and pre-illness person-
ality and environment, which improved the quality of 
activities, BPSD, and her condition. Additionally, the 
N-ADL score decrease was thought to be influenced by 
the decrease in her refusal of care and the fact that she 
could receive adequate care.

Mrs. A had severe dementia and difficulty verbally 
communicating, making it difficult for hospital staff to 
identify meaningful activities and provide appropriate 
care, as was the case in previous studies [4–6]. People 
with dementia sometimes find meaning in activities 
through emotions such as joy, pleasure, connection, and 
a sense of belonging [5, 6]. A-QOA [7–9] assesses this 
as engagement in activities. Therefore, we identified 

meaningful activities based on Mrs A’s actions during 
her activities, such as smiling and initiating conversa-
tions with others. In other words, The A-QOA allowed 
quantification and identification of meaningful activities. 
Considering the factors influencing the A-QOA enabled 
appropriate care for Mrs. A. As in previous research [9], 
the A-QOA proved useful for identifying meaningful 
activities and implementing care for Mrs. A.

As the study activities were limited to a hospital 
setting and as this was a short, one-week intervention, 
there were limitations in identifying activities and ex-
amining outcomes. It was also necessary to reflect on 
the meaning of activities and to re-evaluate them from 
different perspectives. Thus, further research is required 

Table 3  Pre- and post-interventional outcome indicators

outcome indicators
Pre Post

Towel folding 3D origami Towel folding 3D origami

A-QOA’s 21 Observed Items (points)
1  Initiation
2  Gaze
3  Position
4  Continuation
5  Focus
6  Mastery
7  Choice
8  Inventiveness
9  Satisfaction

10  Competence
11  Willingness
12  Smiling
13  Animation
14  Interaction
15  Cooperation
16  Instruction
17  Communication
18  Caring
19  Sharing
20  Verbalizing
21  Reminiscence

A-QOA Total score (points)
Probit value (probit)
State of activity*
Strength of activity engagement by the client*

3
3
3
3
3
3
1
3
3
2
2
2
1
3
3
1
2
3
2
2
1

49
2.89

Average
Average

3
3
3
3
3
3
2
3
3
2
2
2
1
2
1
1
2
1
2
2
1

45
2.56

Average
Average

3
3
3
3
3
3
2
3
3
2
2
2
1
3
3
2
2
3
2
2
1

51
3.07
Good
Strong

3
3
3
3
3
3
2
3
3
2
2
2
1
3
2
3
2
2
2
2
1

50
2.98

Average
Average

HDS-R (points)
N-ADL (points)
NM-Scale (points)
NPI-NH (points)

  0/30
33/50
11/50

  41/120

  0/30
29/50
13/50

  31/120

A-QOA: Assessment of Quality of Activities, HDS-R: Hasegawa’s Dementia Scale-Revised, N-ADL: Nishimura Activity 
of Daily Living Scale, NM-Scale: New Clinical Scale for Rating of Mental States of the Elderly, NPI-NH: Neuropsychiatric 
Inventory Nursing Home
The A-QOA consists of 21 items. Each item is rated on a four-point scale: 4, very strongly/exceptionally observed; 3, observ
ed; 2, observed but limited/questionable; 1, not observed.
The * symbol is used to indicate the numerical interpretation of the probit values in reference [8]. The probit value range 
(state of activity, strength of activity engagement by the client) is as follows: –0.99 (very poor, very weak), 1.00–1.99 (poor, 
weak), 2.00–2.99 (average, average), 3.00–3.99 (good, strong), and 4.00– (very good, very strong).
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on this topic.

5. Summary and Conclusions

This practical application of the A-QOA highlights 
the importance of finding meaningful activities for cli-
ents with severe dementia.
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INTRODUCTION

Disorders of consciousness often occur after an 
acute stroke [1, 2]. In addition, cognitive impairment 
after a stroke is a poor prognostic factor for functional 
recovery, thereby making early and accurate assessment 
crucial [3]. The presence of impaired consciousness 
in patients who have experienced a stroke may lead to 
varying degrees of difficulty in completing neuropsycho-
logical tests. However, no report to date has determined 
the extent to which each neuropsychological test is mea-
surable in the presence of impaired consciousness; thus, 

whether impaired consciousness should be considered 
when interpreting the results of the tests is difficult to 
determine.

Attentional functions, which include fundamental 
and cognitive function, are the second-lowest function 
on the neuropsychological pyramid, after consciousness 
[4]. Therefore, we believe that the key factor differenti-
ating cognitive impairment and consciousness impair-
ment is the ability to perform an attention test. Further-
more, attention deficits occur in approximately 80% of 
patients after a stroke and are a focus for improvement 
in the rehabilitation process [5].

Tests of attentional function are generally desk-
based tasks, but the results of neuropsychological tests 
often do not correlate well with activities of daily living 
[6]. Therefore, behavioral observational scales of atten-
tion function, such as the Moss Attention Rating Scale 
(MARS), are recommended in clinical practice [7]. In 
addition, extracting the specific attention deficit (i.e., 
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sustained, selective, alternating, or divided attention) for 
targeted rehabilitation is necessary [8].

We hypothesized that impaired consciousness may 
lead to a hierarchy of difficulty levels among neuropsy-
chological tests of attentional function. Understanding 
this hierarchy may help in the selection of attentional 
function assessments, the interpretation of their results, 
and the choice of whether rehabilitation should approach 
consciousness disorders or attention deficits by compo-
nent. Therefore, the purpose of this study was to investi-
gate the difficulty levels of five neuropsychological tests 
and the MARS, in relation to the levels of consciousness 
impairment in patients who have experienced an acute 
stroke.

METHODS

Study design and participants
This single-center, cross-sectional study was approv

ed by the Ethics Committee of St. Marianna University  
and Kobe University (No. 5376) and was conducted in 
accordance with the Declaration of Helsinki. The study 
enrolled 54 patients who were admitted to an acute-care 
hospital for stroke treatment between September 2022 
and February 2024 and who consented to participate. All 
participants in this study gave written consent. For par-
ticipants with impaired consciousness, written consent 
was obtained from a surrogate. A total of 163 measure-
ments were made, including neuropsychological tests 
and behavioral observations. Patients with any of the 
following factors were excluded: a Wessex Head Injury 
Matrix (WHIM) total number of behavior (TNB) score 
of 62 points, unilateral spatial neglect, aphasia, motor 
paralysis affecting writing ability with the dominant 
hand, tracheostomy, severe respiratory or cardiovascular 
conditions, pre-existing dementia or psychiatric diagno-
ses, apraxia, and inability to provide consent.

Outcome measures and assessments
Assessments and tests were conducted by five occu-

pational therapists, with one therapist administering the 
MARS and the other therapists administering different 
tests. All neurological and neuropsychological evalua-
tions listed below were performed weekly from the start 
of occupational therapy in the rehabilitation unit until 
discharge.

The primary outcome was the WHIM score, which 
is a measure of impaired consciousness. The secondary 
outcomes included clinical background factors, neuro-
logical tests, neuropsychological tests, and the behavior-
al observational scale.

Clinical background factors included sex, age, days 
elapsed since stroke onset, date of discharge, diagnosis, 

presence or absence of surgery, lesion, dominant hand, 
and discharge destination. Neurological tests included 
the WHIM, presence of motor paralysis, Brunnstrom 
recovery stage, and grip strength.

Neuropsychological tests, which primarily focus 
on attentional function, included the Mini-Mental State  
Examination (MMSE), Digit Span (DS), Trail Making 
Test (TMT), Frontal Assessment Battery (FAB), Symbol 
Digit Modalities Test (SDMT), and MARS. Tests involv
ing practice tasks, such as the TMT and SDMT, were 
judged unfeasible if the practice tasks were difficult for a 
patient to perform. The other tests were judged as unfea-
sible if the patient became somnolent and unresponsive 
during the test or if performing the test was difficult for 
the patient because of distraction. In this study, we con-
sidered the difficulty levels of five neuropsychological 
tests and the MARS in relation to levels of conscious-
ness as defined by the WHIM.

WHIM
The WHIM is a 62-item scale used to assess con-

sciousness impairment in people with brain injury [9]. It 
is recommended for evaluating impaired consciousness 
and is useful for diagnosing prolonged disorders of 
consciousness such as a minimally conscious state and 
unresponsive wakefulness syndrome [10]. Each item is 
scored with 0 point or 1 point, with higher scores indicat
ing milder impairment [11]. The scoring items are hier-
archical and are based on the most advanced behavior 
(MAB) and the TNBs. In this study, WHIM items 1–28 
were excluded; these items correspond to the stages of 
unresponsive wakefulness syndrome and lower-level 
minimally conscious state, as identified in previous stud-
ies [11]. Items 29 onward were scored, using the two-
case method in which each item was given a score of 0 
or 1.

MMSE
The MMSE is a general cognitive screening test 

consisting of 11 sub-items, with a maximum score of 30 
[12]. A score of 23 or less indicates cognitive decline. 
In Japan, a contract was signed with Psychological 
Assessment Resources, and the Japanese version of the 
MMSE was produced with permission for its translation. 
In this study, we used the MMSE with permission from 
Psychological Assessment Resources.

DS
The DS is a test of working memory [13]. It 

consists of two parts: forward recitation and backward 
recitation of numbers, ranging from two digits to nine 
digits. Higher scores indicate better performance. The 
DS is widely used to assess working memory because of 
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its simplicity and suitability for bedside administration.

TMT
The TMT is composed of Part A and Part B (TMT-A 

and TMT-B, respectively), and is used to assess mental 
flexibility, attention, and motor speed [14]. TMT-A re-
quires sequential connections of numbered circles, which  
demands sustained and selective attention. TMT-B 
involves connecting numbers and letters alternately, 
which requires working memory, alternating attention, 
divided attention, and executive function, in addition 
to sustained and selective attention functions. Shorter 
completion times and fewer errors indicate good perfor-
mance. The test has age-specific cutoff values to indicate 
normal, borderline, or abnormal function and it is used 
worldwide to assess attentional function after stroke.

FAB
The FAB, which was created by Dubois et al. [15], 

is used to assess frontal lobe function and consists of six 
sub-items with a maximum score of 18 points. Higher 
scores indicate better frontal lobe function. The FAB is 
advantageous because of its ease of administration and 
suitability for bedside administration.

SDMT
The SDMT is used to assess divided and conver-

sion attention and is often used in neuropsychological 
tests of attentional function [16]. It lasts for 90 s, during 
which time the participants match specific symbols and 
corresponding numbers. The results are expressed as a 
percentage of achievement, with higher scores indicat-
ing better attentional function.

MARS
The MARS, which was developed by Whyte et al. 

[17], was developed for patients with traumatic brain 
injury but has been applied to patients who have experi-
enced a stroke and to children who have mild intellectu-
al disability [7, 18]. It consists of 22 items, each scored 
from 1 to 5 (1 indicating “definitely false”; 2, “false for 
the most part”; 3, “sometimes true and sometimes false”; 
4, “true for the most part”; and 5, “definitely true”). 
The total raw MARS score ranges from 22 to 110, with 
higher scores indicating better attention. The MARS 
items may also be used to compute three-factor scores: 
Restlessness/Distractibility, Initiation, and Sustained/
Consistent Attention. Based on these facts, the large 
number of items allows for a multifaceted behavioral 
assessment of attention function. In this study, evalua-
tions were deemed unfeasible if observations were not 
possible or scoring was difficult.

Statistical analysis
A Rasch analysis of the WHIM and each neuro-

psychological test was performed by using the Rasch 
Reporting Guideline for Rehabilitation Research frame-
work with the statistical software Winsteps 5.7.1 (Win-
steps, Beaverton, OR, USA) [19, 20]. Rasch analysis is 
an analytical method used to assess the distribution of 
patient ability and task difficulty, normalize the relation-
ship between them, and interpret the distance between 
scores as a sensory scale. The Consensus‐Based Stan-
dards for the Selection of Health Measurement Instru-
ments recommends a sample size of 100–199 to provide 
adequate quality evidence for estimating psychometric 
properties [21].

Rasch analysis requires the confirmation of unidi-
mensionality, for which principal component analysis 
of residuals was performed. The total raw variation 
explained by the measurement should ideally be > 50%, 
the eigenvalue explained by the first principal compo-
nent should be < 2.0, and the percent variance should be 
< 10% [20].

The desired item fit was an infit/outfit mean-square 
between 0.5 and 1.5, with values < 0.5 interpreted as 
overfits and values > 1.5 interpreted as underfits. Re-
garding item difficulty, an item was considered “harmful” 
if it was an underfit [22]. Person fit should ideally be  
≤ 2.0, because higher values lead to unpredictable re-
sults and unmodeled noise. Rasch analysis was conduct-
ed, excluding items with infit/outfit mean-square value 
> 1.5 and those with a person fit > 2.0, to create a valid 
model without introducing the aforementioned noise. 
Person separation reliability statistics with coefficients  
> 0.7 are acceptable for group- and individual-level 
decision-making, respectively [23].

RESULTS

Table 1 shows the clinical background factors, 
neurological findings, and neuropsychological findings 
of 54 patients (29 men and 25 women). The median (in-
terquartile range) age was 76.0 (65.3–84.0) years. The 
median number of evaluations was 3.0 (2.0–4.0). The 
diagnoses were cerebral infarction (n = 28), cerebral 
hemorrhage (n = 15), and subarachnoid hemorrhage (n = 
11). All patients were right-handed.

Regarding neurological findings, 27 (50%) patients 
had some form of motor paralysis. One patient with 
right upper limb motor paralysis had a mild Brunnstrom 
recovery stage score of VI for the upper extremity and 
the hand but had no problems performing the neuropsy-
chological tests. For the WHIM, the MAB score had a 
median of 58.0 (47.8–59.0) points, and the TNB score 
had a median of 56.0 (47.8–59.0) points. The median 
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right-hand grip strength was 16.0 (11.3–20.4) kg.
The number of patients who were able to perform 

each neuropsychological test was as follows: MARS, 
54 (100%) patients; DS forward, 46 (85.1%) patients; 

MMSE, 45 (83.3%) patients; DS backward, 41 (75.9%) 
patients; FAB, 40 (74.1%) patients; TMT-A, 28 (51.9%) 
patients; SDMT, 22 (40.7%) patients; and TMT-B, 16 
(29.9%) patients. The implementation rates of TMT and 
SDMT were slightly lower at the age of 80 years, but 
no significant differences existed in the implementation 
rates of the other items.

Measurement accuracy
Table 2 shows the item fit results. Underfit items 

(i.e., items Q34, Q44, Q52, Q53, Q56, Q57, Q59, Q60, 
Q61, and Q62 in the WHIM; DS forward; and FAB) 
and individuals with a person fit ≥ 2.0 (obtained from 
14 individuals) were excluded from the Rasch analysis. 
Finally, Rasch analysis was conducted, using 149 data 
points and 30 items from 48 individuals. The person 
separation reliability was 0.94, indicating good relia
bility.

Unidimensionality
The principal component analysis of residuals re-

sults confirmed that the unidimensionality of the test was 
preserved because the total raw variance was 71.3%,  
the eigenvalue explained by the first principal compo-
nent was 3.4, and the percent variance was 4.1%. These 
findings met two of the three conditions.

Item difficulty
Figure 1 shows the person–item map of the WHIM 

and neuropsychological tests. The numbers on the y-axis 
are logits, which indicate the range of item difficulty 
estimates. The narrower the range of logits, the more 
desirable it is. The WHIM phases demonstrated a hier-
archy similar to that of the original 2009 version of the 
WHIM. The neuropsychological tests, ranked in difficul-
ty from most to least difficult, were as follows: TMT-B, 
SDMT, TMT-A, DS backward, MMSE, and MARS. The 
TMT and SDMT were particularly challenging for many 
individuals with low levels of consciousness.

DISCUSSION

In this study, we investigated the difficulty levels 
of five neuropsychological tests related to attentional 
functions and the MARS, in relation to the levels of 
consciousness impairment defined by the WHIM. The 
results showed that the order of difficulty for the neuro
psychological tests was TMT-B, SDMT, TMT-A, DS 
backward, MMSE, and MARS. The TMT-B and SDMT 
were difficult to implement, even for patients with a 
good level of awareness. By contrast, DS backward, 
MMSE, and MARS could be performed, even by pa-
tients with a low level of consciousness.

Table 1 � Participant clinical characteristics and neurological and neu-
ropsychological findings

Characteristic All (n = 54)

Sex, male/female, n/n
Age, y
Number of evaluation, p
First evaluation date, d
Last evaluation date, d
Discharge day, d
Diagnosis, CI, n

CH, n
SAH, n

Surgery, present/absent, n
Lesion, right/left/both, n

front/back/both, n
Dominant hand, right/left, n
Destination, home/transfer, n
WHIM MAB, p

TNB, p
Motor paralysis, n
Paralytic side, right / left, n
BRS (arm)    I/II/III/IV/V/VI, n

(finger) I/II/III/IV/V/VI, n
(leg)      I/II/III/IV/V/VI, n

Grip (right), kg
(left), kg
(average), kg

MMSE, acceptable, n
score, p

DS, Forward acceptable, n
Forward score, p
Backward acceptable, n
Backward score, p

TMT, Part A acceptable, n
Part A time, s
Part B acceptable, n
Part B time, s

FAB, acceptable, n
score, p

SDMT, acceptable, n
Achievement rate, %

MARS, acceptable, n
Total score, p

29/25
76.0 (65.3–84.0)
3.0 (2.0–4.0)
4.5 (3.0–8.0)

21.0 (11.5–29.0)
23.0 (16.0–31.8)

28
15
11

16/38
39/9/6
44/9/1
54/0
19/35

58.0 (47.8–59.0)
56.0 (47.8–59.0)

27 (50.0%)
  1/26

4/10/0/2/2/9
7/5/1/2/3/9

1/9/2/1/2/10
16.0 (11.3–20.4)
10.0 (0.0–16.0)
16.0 (16.0–16.0)

45 (83.3%)
18.0 (12.0–24.0)

46 (85.1%)
5.0 (4.0–5.0)
41 (75.9%)

3.0 (2.0–3.8)
28 (51.9%)

131.5 (73.3–180.0)
16 (29.6%)

270.0 (160.3–300.0)
40 (74.1%)

7.5 (0.3–11.0)
22 (40.7%)

0.0 (0.0–18.0)
54 (100.0%)

69.0 (54.0–80.0)

Data are presented as the median (interquartile range), unless other-
wise indicated.
n, number of people; y, years; p, points; d, days; s, seconds; CI, cere-
bral infarction; CH, cerebral hemorrhage; SAH, subarachnoid hem-
orrhage; WHIM, Wessex Head Injury Matrix; MAB, most advanced 
behavior; TNB, Total Number of Behaviour; BRS, Brunnstrom motor 
recovery stage; MMSE, Mini-Mental State Examination; DS, Digit 
Span; TMT: Trail Making Test; FAB, Frontal Assessment Battery; 
SDMT, Symbol Digit Modalities Test; MARS, Moss Attention Rating 
Scale
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The items in the WHIM were in an order similar to 
that of the original version, suggesting that the WHIM 
can effectively be used to assess the process of recovery 
from impaired consciousness in patients who have expe-
rienced a stroke. However, examining whether all items 
are consistent with the recovery process of impaired 
consciousness in these patients is necessary because 

items Q1 (i.e., “eyes open briefly”) to Q28 (i.e., “imitates 
gesture”) were excluded in the present study.

Neuropsychological tests of attentional function 
were considered in terms of the components of attention-
al function: sustained, selective, alternating, and divided 
attention [8]. Sustained and selective attention are lower- 
order attentional functions [24]. Alternating and divided 

Table 2  Results of item fit

Item Measure SE
Infit Outfit

MNSQ ZSTD MNSQ ZSTD

WHIM Q29
Q30
Q31
Q32
Q33
Q34
Q35
Q36
Q37
Q38
Q39
Q40
Q41
Q42
Q43
Q44
Q45
Q46
Q47
Q48
Q49
Q50
Q51
Q52
Q53
Q54
Q55
Q56
Q57
Q58
Q59
Q60
Q61
Q62

MMSE
SDMT
TMT-A
TMT-B
DS Forward
DS Backward
FAB
MARS

−43.03
30.80

−43.03
−27.99
−5.10

−17.45
13.14
20.70
28.94
20.70
15.84
−5.10
28.94
62.01
60.07
25.01
55.98
28.94
30.80
39.27
49.07
45.14
42.30
20.70
63.88
84.10
71.73

112.46
58.07
76.54

122.16
108.82
114.73
113.97
27.01
97.63
89.88

111.72
27.01
53.79
53.79

−43.03

19.25
4.28

19.25
11.79
6.98
9.01
5.30
4.76
4.35
4.76
5.09
6.98
4.35
3.09
3.14
4.52
3.27
4.35
4.28
3.96
3.53
3.71
3.83
4.76
3.04
2.71
2.88
2.73
3.20
2.80
3.00
2.68
2.77
2.76
4.43
2.64
2.68
2.72
4.43
3.34
3.34

19.25

0.00
1.01
0.00
0.40
1.00
1.53
0.41
0.65
1.09
0.65
0.87
0.50
0.82
1.07
1.26
1.81
0.74
0.57
0.71
0.58
1.05
0.77
0.60
1.95
1.54
0.88
0.57
1.10
0.73
0.67
1.36
0.88
0.82
0.72
0.79
0.79
0.88
1.23
1.91
0.89
1.58
0.00

0.00
0.12
0.00

−0.72
0.14
0.97

−2.26
−1.39

0.42
−1.39
−0.36
−1.38
−0.69

0.43
1.42
2.72

−1.51
−2.02
−1.23
−1.86

0.32
−0.99
−1.82

2.85
2.76

−0.75
−3.08

0.78
−1.63
−2.41

2.07
−0.91
−1.33
−2.19
−0.84
−1.49
−0.80

1.64
3.03

−0.56
2.66
0.00

0.00
0.25
0.00
0.01
0.14
0.08
0.06
0.15
0.61
0.15
0.16
0.04
0.21
0.69
1.42
0.67
0.53
0.10
0.17
0.18
1.16
0.24
0.31
0.66
2.16
0.70
0.26
3.37
2.80
0.30
8.18
2.40
3.72
3.43
0.20
0.41
0.61
0.62
0.82
0.37
1.08
0.00

0.00
−1.40

0.00
−5.31
−2.54
−4.12
−2.91
−1.83
−0.45
−1.83
−2.05
−3.62
−1.60
−0.29

0.77
−0.33
−0.57
−2.17
−1.74
−1.70

0.45
−1.37
−1.14
−0.34

1.55
−0.44
−1.53

2.90
1.97

−1.48
5.46
2.14
3.12
2.90

−1.62
−1.64
−0.77
−0.64
−0.06
−0.89

0.36
0.00

SE, standard error; ZSTD, z standard; MNSQ, mean-square; WHIM, Wessex Head Injury 
Matrix; MMSE, Mini-TMT, Trail Making Test; DS, Digit Span; FAB, Frontal Assessment 
Battery; MARS, Moss Attention Rating Scale
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attention are higher-order attentional functions, with 
divided attention being particularly complex [25]. In 
the person–item map, TMT-B, SDMT, TMT-A, and DS 
backward (listed in order of decreasing difficulty) were 
also more difficult and aligned with the components of 
attentional function. DS backward, which had the lowest 
difficulty level among the tests, is used to evaluate work-
ing memory, which is believed to work under conscious 
control [26, 27]. Whether DS backward can or cannot be 
performed may be the dividing line between impaired 
consciousness and attention deficits. The WHIM items 
suggest that Q49 (i.e., “1 or 2 orientation items correct 
[day of week, month, year, age, place]”) and Q50 (i.e., 
“knows the price of three common objects”) are the 
points at which the effect of attention deficits begins to 
overshadow consciousness disorders. Given the high 
degree of difficulty of TMT-B and SDMT, these tests 
were difficult, even for patients with relatively good 
levels of consciousness. Although no age-related differ-
ence existed in the rates in most tests, the rates of the 
TMT and SDMT were lower in patients in their 80s than 
in the younger patients. Thus, age should also be taken 
into account in the selection of tests. Therefore, evaluat-
ing them after considering an individual’s intelligence, 
age, and ability to understand instructions is advised.

The MARS, being the least difficult assessment, 
aside from the WHIM, is a behavioral observational 
assessment and thus could be administered to all indi-
viduals. This finding suggested that the MARS can be 
conducted, even in individuals with severe impairment 
of consciousness or significant attention deficits due 
to stroke [28]. However, consciousness disorders and 
attention deficits should be differentiated. Therefore, 
when interpreting the evaluation results, considering the 
previously mentioned dividing line is necessary.

We discussed DS forward and FAB, which were 
both judged to be noncompliant, and the MMSE, which 
was less difficult to perform than was DS backward. DS 
forward was feasible for some patients because of the 
influence of perseveration observed in impaired con-
sciousness. FAB and MMSE were also feasible for some 
patients, even when the patient exhibited some degree of 
consciousness impairment because verbal stimuli were 
provided for each question. Hence, the results of DS 
forward, FAB, and MMSE should be interpreted, based 
on a patient’s level of consciousness.

Person–item map logits ranged from 140 to −20, 
which may have been because of the more detailed 
items in the WHIM and the wide range of difficulty of 
the neuropsychological tests, reflecting the diversity of 
neuropsychological tests used in clinical practice. To 
narrow the range of these logits, a more focused ap-
proach, such as employing a single neuropsychological 

Fig. 1. 	 Person–item map of the WHIM and neuropsycholog-
ical tests with thresholds. The lower the placement, 
the lower is the difficulty level. The symbol “X” 
represents two individuals. 

Abbreviations: M, mean; S, one standard deviation 
(SD) from the mean; T, two SDs from the mean; 
TMT-B, Trail Making Test-Part B; SDMT, Symbol 
Digit Modalities Test; TMT-A, Trail Making Test-Part  
A; DS, digit span; MMSE, Mini-Mental State Exam-
ination; MARS, Moss Attention Rating Scale; WHIM, 
Wessex Head Injury Matrix
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test, may be necessary.

Study limitations
This study has several limitations. First, some items 

did not fit within the Rasch analysis; therefore, not all 
neuropsychological tests could be included. Second, 
many patients with a relatively good level of conscious-
ness were included, resulting in a skewed sample. Third, 
various neuropsychological tests of attentional function 
were used, which prevented a singular focus and result-
ed in extensive logits in the person–item map. Fourth, 
the strict inclusion criteria prevent the generalizability 
of the results to patients who present with aphasia. 
Future studies should expand the inclusion criteria such 
as aphasia patients and compare their results with those 
of this study to show reasonable results in terms of 
evaluation difficulty. Furthermore, conducting studies 
using only a single neuropsychological test, such as the 
SDMT, may enable a more detailed examination of its 
association with impaired consciousness and allow for a 
more comprehensive interpretation of the results.

CONCLUSIONS

The order of difficulty of the neuropsychological 
tests (in decreasing order of difficulty) was TMT-B, 
SDMT, TMT-A, DS backward, MMSE, and MARS. Se-
lecting the appropriate tests and interpreting the results, 
based on the varying levels of performance observed 
across different levels of consciousness, is necessary. 
Some tests may be feasible, even for patients with resid-
ually impaired consciousness, whereas other tests may 
pose challenges, even for individuals with relatively 
good levels of consciousness.
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Introduction

Severe COVID-19 survivors often experience last-
ing mental health and social reintegration issues signifi-
cantly impacting quality of life (QOL). While physical 
and cognitive impairments in COVID-19 survivors are 
well-documented [1, 2], the mental and social outcomes 
are less explored. This report aims to elucidate the 
potential of occupational therapy (OT) for patients with 
severe COVID-19 by highlighting the prolonged recov-

ery process of mental health and social participation.

Case presentation

A man in his 50s with diabetes was diagnosed with 
severe COVID-19 requiring ICU admission and 16 days 
of intubation. His peak acute physiology and chronic 
health evaluation II score was 29, complicated by sepsis 
and hyperglycemia. He was independent and employed 
in manufacturing before hospitalization.

Initial evaluation

On admission, the patient had good physical func-
tion [Medical Research Council Scale Sum Score (MRC- 
SS): 60; Barthel Index (BI): 100]. Four days later, respi-
ratory decline required mechanical ventilation, leading 
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to reduced muscle strength (MRC-SS: 30) and indepen-
dence (BI: 20). Cognitive evaluation showed impaired 
global cognition [Mini-Mental State Examination- 
Japanese version (MMSE-J): 20], attention and ex-
ecutive function [Trail Making Test-Japanese version 
(TMT-J): A: 61 s, B: 97 s, average standard deviation A: 
33.7 ± 6.2 s, B: 60.4 ± 14.0 s [3]]. Delirium was positive 
on the Confusion Assessment Method for the Intensive 
Care Unit. Mental health assessments revealed moderate 
depression [Hospital Anxiety and Depression Scale 
(HADS): 11] and anxiety (HADS: 15), with severely 
compromised QOL [EuroQol 5 Dimensions 5 Levels 
(EQ-5D-5L): 0.17].

Overall treatment strategy by 
the rehabilitation team

The rehabilitation team aimed to restore independent 
ADL and facilitate social participation. OT and physical  
therapy (PT) began on day 4 post-onset, continuing for 
9 months with inpatient sessions (5 days/week, 20–40 
min) and monthly outpatient care. PT targeted strength, 
balance, and gait to improve physical capacity for ADL 
and return to work.

OT intervention strategy

OT targeted social participation recovery across 
three phases. 

Phase 1: Inpatient isolation period (admission to 34 days)
OT prioritized basic ADL and cognitive orientation, 

including active range of motion exercises, resistance 
training (upper extremities), sitting and standing exer-
cises, cognitive tasks (orientation, calculation, and word 
fluency), and ADL training (eating, grooming).

Phase 2: �Inpatient period after isolation (35 days to 4.5 
months)

OT focused on complex cognitive and work-simu-
lated tasks to enhance independence and facilitate return 
to work. Pre-hospital HADS, EQ-5D-5L, and communi-
ty integration questionnaire (CIQ) were retrospectively 
obtained once the MMSE-J reached 26. A vocational 
assessment, combining interviews and tests, identified 
return-to-work barriers. Specific goals were set, includ-
ing performing high-dexterity manufacturing tasks and 
transporting products. Training encompassed fine motor, 
physical (aerobic/resistance), and advanced cognitive 
exercises (word fluency/visual cancellation) to improve 
work capacity.

Phase 3: �Outpatient period following discharge (4.5–9 
months)

OT focused on facilitating social participation. 
Based on pre-hospital CIQ, goals were set: shopping at 
least 5 times monthly, and performing high-dexterity 
manufacturing tasks and product transport at pre-hospital 
speeds. The patient continued guided home exercises 
(resistance, aerobic, work simulation) for 9 months.

Progress and re-evaluation

Patient recovery varied across physical and cogni-
tive functions, mental health, QOL, and social participa-
tion (Fig. 1).

Phase 1: Inpatient isolation period (admission to 34 days)
Muscle strength increased (MRC-SS: 36), but ADL 

remained dependent (BI: 50). Delirium improved and 
MMSE-J increased to 24 upon isolation discharge, with 
normalized attention and executive function (TMT-J: A: 
36 s, B: 61 s). Both mental health and QOL remained 
low (HADS depression: 9; anxiety: 12; EQ-5D-5L: 
0.17).

Phase 2: �Inpatient period after isolation (35 days to 4.5 
months)

Muscle strength increased (MRC-SS: 60), and BI 
reached 100 at discharge. MMSE-J reached 28, attention 
and executive function improved (TMT-J: A: 26 s, B: 41 
s). HADS (depression: 7; anxiety: 6) and QOL improved 
(EQ-5D-5L: 0.70). Vocational assessment revealed that 
upper limbs tremors and products transport difficulty as 
barriers to returning to work.

Phase 3: �Outpatient period following discharge (4.5 to 9  
months)

Physical function remained stable (MRC-SS: 60; 
6-minute walk distance: 360 m). Cognitive function nor-
malized (MMSE-J: 30) by 6 months. QOL returned to 
pre-hospital levels by 7 months. The patient successfully 
returned to work at 8 months. Mental health improved, 
with HADS normalizing by 9 months, though anxiety 
briefly worsened post-discharge. Social participation in-
creased significantly (CIQ: 9 and 23 at 6 and 9 months, 
respectively), associated with increased activity engage-
ment.

Discussion

This study investigated prolonged OT for a patient 
with severe COVID-19 who experienced persistent 
mental health issues and reduced social participation. 

Severe muscle weakness likely stemmed from ICU- 
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acquired weakness (ICU-AW) [4]. Prolonged intubation, 
sepsis, and hyperglycemia are ICU-AW risk factors [5, 
6], contributing to this patient’s condition along with 
restricted activity during isolation. Improved MRC-SS 
suggests upper limb-focused OT during isolation may 
contribute to this improvement.

Cognitive recovery took 6 months. Preventing 
acute-phase functional decline is crucial to minimize 
long-term cognitive issues.

Persistent anxiety and depression were observed, 
consistent with previous studies [7]. While the 6-month 
post-COVID-19 return-to-work rate is 73% [8], this pa-
tient returned after 8 months. Notably, QOL and anxiety 

improved as social re-engagement progressed, suggest-
ing the importance of social reintegration in enhancing 
mental health and QOL for patients with COVID-19.

OT roles include clinical assessments, interventions, 
and work preparation in COVID-19 return-to-work ini-
tiatives [9]. Effective OT for return to work involves vo-
cational assessment, goal setting, and self-management, 
with early intervention support being key [10]. Consis-
tent with previous research, early vocational assessment 
and goal setting in this case facilitated return to work, 
underscoring the potential of early and sustained OT in 
optimizing long-term outcomes for severe COVID-19 
survivors.
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Fig. 1. 	 Longitudinal changes in physical and cognitive function, mental status, and social participation. 
Change in MRC-SS (A.), MMSE-J (B.), HADS (C.), EQ5D5L (D.), and CIQ (E.). The line shows the pre-hospital score.
MRC-SS: Medical Research Council Scale Sum Score, MMSE-J: Mini-Mental State Examination-Japanese version, HADS: 
Hospital Anxiety and Depression Scale, EQ-5D-5L: EuroQol 5 Dimensions 5 Levels, CIQ: community integration questionnaire
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This report has limitations, including potential for 
recall bias from retrospective data collection (HADS, 
EQ-5D-5L, and CIQ) after MMSE-J recovery, healthcare  
provider-led goal setting, and a lack of self-management 
strategies. Larger studies and tailored OT are needed to 
investigate the long-term effectiveness of OT for severe 
COVID-19.

Ethical statement

Written informed consent was obtained. All proce-
dures followed the ethical standards of the institutional 
research committee and the Declaration of Helsinki.

Conflict of Interest

The authors declare no conflicts of interest.

Funding Statement

The authors declare no financial support was re-
ceived for this manuscript.

References
[1]	 Belli S, Balbi B, Prince I, Cattaneo D, Masocco F, Zacca-

ria S, et al. Low physical functioning and impaired per-
formance of activities of daily life in COVID-19 patients 
who survived hospitalisation. Eur Respir J. 2020; 56(4): 
2002096.

[2]	 Becker JH, Lin JJ, Doernberg M, Stone K, Navis A, Festa 
JR, et al. Assessment of cognitive function in patients 
after COVID-19 infection. JAMA Netw Open. 2021; 

4(10): e2130645. 
[3]	 Brain Function Test Committee, Japan Society for Higher 

Brain Dysfunction. Trail Making Test, Japanese edition 
(TMT-J). Tokyo: Shinkoh-Igaku Shuppan Co., Ltd.; 2019.

[4]	 Rahiminezhad E, Zakeri MA, Dehghan M. Muscle 
strength/intensive care unit acquired weakness in COVID‐ 
19 and non‐COVID‐19 patients. Nurs Crit Care. 2023; 
28(6): 1012–21.

[5]	 Hermans G, Van den Berghe G. Clinical review: intensive 
care unit acquired weakness. Crit Care. 2015; 19(1): 274. 

[6]	 Yang T, Li Z, Jiang L, Wang Y, Xi X. Risk factors for in-
tensive care unit-acquired weakness: a systematic review 
and meta-analysis. Acta Neurol Scand. 2018; 138(2): 
104–14. 

[7]	 Deng J, Zhou F, Hou W, Silver Z, Wong CY, Chang O, 
et al. The prevalence of depression, anxiety, and sleep 
disturbances in COVID-19 patients: a meta‐analysis. Ann 
N Y Acad Sci. 2021; 1486(1): 90–111.

[8]	 Carenzo L, Dalla Corte F, Haines RW, Palandri C, Milani 
A, Aghemo A, et al. Return to work after coronavirus 
disease 2019 acute respiratory distress syndrome and 
intensive care admission: prospective, case series at 6 
months from hospital discharge. Crit Care Med. 2021; 
49(11): e1157–62.

[9]	 Sy MP, Frey S, Baldissera A, Pineda RC, Toribio FNRB. 
The role of occupational therapists in return-to-work 
practice for people with post-COVID condition: a scop-
ing review. Work. 2025; 80(2): 498–513.

[10]	 De Dios Perez B, McQueen J, Craven K, Radford K, 
Blake H, Smith B, et al. The effectiveness of occupational 
therapy supporting return to work for people who sustain 
serious injuries or develop long-term (physical or mental) 
health conditions: a systematic review. Br J Occup Ther. 
2023; 86(7): 467–81.



Introduction

Stroke is the second leading cause of death world-
wide; furthermore, according to the disability-adjusted 
life years, which include both the degree and duration of 
disability, stroke is the third leading cause of disability 
globally [1]. Many stroke treatment guidelines recom-
mend initiating active rehabilitation for patients who 
have experienced acute stroke as early as possible after 
stroke onset [2–4]. However, the AVERT study phase 

3 trial suggested that starting rehabilitation within 24 
hours (early mobilization) rather than within 48 hours 
was associated with worse modified Rankin scale out-
comes [5]. As a result, rehabilitation is recommended to 
begin within 24 to 48 hours after stroke onset.

Among rehabilitation therapies, occupational ther-
apy aims to help individuals perform activities of daily 
living (ADLs) [6], whereas physical therapy focuses 
on developing, maintaining, and restoring maximum 
movement and functional capacity [7]. Because occupa-
tional therapy and physical therapy are associated with 
different objectives and services, their effects may differ 
depending on the timing of their initiation; therefore, 
it is important to separately investigate the effects of 
timing on each type of therapy.

Previous studies of physical therapy during the 
acute phase of stroke have compared the effects of 
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interventions on one group of patients who began mo-
bilization within 24 hours and another group of patients 
who began mobilization later and found that mobiliza-
tion within 24 hours was associated with poor outcomes 
[8], thus suggesting that early mobilization may have 
adverse effects. In contrast, studies that have examined 
early occupational therapy have suggested its usefulness 
when initiated in the acute phase of stroke. One study 
reported that patients who received intensive upper limb 
training within one week of cerebral infarction onset 
showed greater activation in the anterior cingulate cortex 
and the ipsilateral supplementary motor area compared 
with those who received standard rehabilitation [9]. 
Another study found that a 3-week course of modified 
constraint-induced movement therapy initiated within 
14 days after stroke onset resulted in better upper limb 
functional recovery than usual care [10].

However, in those studies, the experimental and 
control groups started occupational therapy simulta-
neously, and no study has directly compared specific 
timeframes for the initiation of occupational therapy to 
determine the most effective timing.

Clarifying the ideal timing of occupational therapy 
initiation during the acute phase of stroke is essential not 
only for improving clinical decision-making but also for 
ensuring that rehabilitation interventions are delivered at 
the most therapeutically beneficial period. Determining 
the optimal window for initiating occupational therapy 
may help clinicians balance the risks and benefits of 
early mobilization, tailor interventions to individual 
patient conditions, and allocate rehabilitation resources 
more efficiently. Ultimately, such insights can contribute 
to maximizing functional recovery, shortening hospital 
stays, and improving long-term outcomes in patients 
with acute stroke. 

In Japan, cerebral infarction comprises 72% of all 
stroke cases [11]. Because of the relatively relaxed blood 
pressure management criteria for stroke [12] compared 
with the criteria for cerebral hemorrhage and subarach-
noid hemorrhage, it is easier to implement rehabilitation 
during the acute phase of stroke. Therefore, this study 
focused on patients who experienced cerebral infarction 
and examined the effects of the timing of occupational 
therapy during the acute phase.

Methods

Study Design and Ethical Considerations
This retrospective cohort study included an obser-

vation period of 14 days (2 weeks) that started 1 day 
after stroke onset. The average length of stay at our 
hospital was considered when determining this obser-
vation period. Informed consent was obtained using an 

opt-out method. This study was approved by the Ethics 
Committee of our hospital (approval number: 202412-
2; approval date: June 28, 2024). All procedures were 
conducted in accordance with the ethical standards of 
the Declaration of Helsinki.

Participants
Patients who experienced cerebral infarction, were 

hospitalized, and underwent rehabilitation at our hospital 
were included in this study. The exclusion criteria were 
as follows: patients who were discharged before the 
completion of the 2-week observation period; patients 
who could not begin rehabilitation as planned because 
of worsening symptoms; and patients who were unable 
to undergo magnetic resonance imaging examinations.

Survey Items
Baseline characteristics, rehabilitation status, and 

outcomes were collected from the medical records. The 
following baseline characteristics were investigated: 
age, sex, the presence of bilateral lesions, right-sided 
lesions, left-sided lesions, and thrombectomy, volume 
of the responsible lesion at admission, medical history, 
and comorbidities. The volume of the responsible lesion 
at admission was measured using Ziostation 2 (Amin 
Inc., Tokyo). Ziostation 2 is a workstation capable of 
processing images obtained with computed tomography 
and magnetic resonance imaging in three dimensions, 
extracting lesion areas from the images, and calculating 
the volume of the extracted areas.

The medical history included the presence of stroke 
and dementia, and comorbidities included the presence 
of cerebral edema and delirium until the day after stroke 
onset. Occupational therapists assessed the presence of 
delirium during hospitalization using the Japanese ver-
sion of the Intensive Care Delirium Screening Checklist 
[13], which is a tool that allows the retrospective eval-
uation of recorded data. The Intensive Care Delirium 
Screening Checklist is a widely used international scale 
used to assess delirium and evaluate eight symptoms 
commonly associated with delirium, such as changes 
in the consciousness level and attention deficits. Each 
symptom received a score of 1 point, and the total score 
ranged from 0 to 8 points. A score of 4 or more points 
was considered indicative of delirium.

The rehabilitation status was assessed in terms of 
time to rehabilitation initiation, duration of rehabilita-
tion, and rehabilitation content. Time to rehabilitation 
initiation was measured as the time from hospital ad-
mission to the start of occupational therapy and physical 
therapy. Rehabilitation duration was separately measured 
as the daily time (in minutes) performing occupational 
therapy and the daily time (in minutes) performing 
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physical therapy. The rehabilitation content included the 
presence or absence of functional training, basic move-
ment exercises, ADLs training, and instrumental ADLs 
training during both occupational therapy and physical 
therapy. The number of days between stroke onset and 
the initiation of these therapies was also considered. We 
also collected data regarding the presence or absence 
of speech-language therapy, the time from hospital ad-
mission to the start of speech-language therapy, and the 
daily duration (in minutes) of speech-language therapy 
for patients. Although it was difficult to retrospectively 
collect detailed information regarding the specific 
content of functional training, basic movement training, 
and ADLs training in occupational and physical therapy, 
general trends in our hospital suggest that occupational 
therapy primarily focuses on upper limb functional 
training, bed mobility training within basic movements, 
and ADLs training excluding walking. In contrast, 
physical therapy tends to focus on lower limb functional 
training, standing and sit-to-stand training within basic 
movements, and walking training as part of ADLs.

The primary outcome was the change in the per-
formance of ADLs from the start of rehabilitation to 2 
weeks later. Secondary outcomes included changes in 
stroke severity, changes in the level of consciousness, 
ability to perform ADLs, stroke severity, level of con-
sciousness at 2 weeks, destination after discharge from 
the acute care hospital, and any worsening events during 
the 2-week observation period. Worsening events, such 
as infarct expansion or hemorrhagic infarction, were 
also assessed during the observation period. The per-
formance of ADLs at the start of rehabilitation and that 
at 2 weeks were assessed by occupational therapists or 
physical therapists using the Barthel Index (BI) [14]. To 
ensure consistency in the timing of assessments between 
the two groups, the BI score at the start of rehabilitation 
was determined based on evaluations conducted by 
occupational or physical therapists on the day following 
stroke onset in the early group, and on the same day of 
therapy initiation (also the day following stroke onset) 
by physical therapists in the late group. Occupational 
therapists assessed stroke severity using the National 
Institutes of Health Stroke Scale [15]. Occupational or 
physical therapists assessed the level of consciousness 
using the Japan Coma Scale [16].

Group Classification and Statistical Analysis
To examine the effect of the timing of occupational 

therapy, we first classified the participants into the fol-
lowing two groups based on the time from stroke onset 
to the start of occupational therapy: the early group 
comprised patients who started therapy 1 day after 
stroke onset and the late group comprised patients who 

started therapy 2 days or later after stroke onset. This 
classification was influenced by the limited number of 
physical therapists, occupational therapists, and speech 
therapists at our institution. Physical therapy was initiat-
ed 1 day after stroke onset, regardless of whether it was 
a weekday, weekend, or holiday, and speech therapy was 
initiated as needed. Occupational therapy was initiated 1 
day after stroke onset if that day was a weekday (Monday 
through Friday); however, if that day was a weekend 
(Saturday or Sunday) or holiday, then occupation ther-
apy was delayed for new patients because of staffing 
issues at our institution. For example, if a patient expe-
rienced stroke on Friday or Saturday and was admitted 
to our hospital, then physical therapy was started on the 
following Saturday or Sunday, respectively, but occu-
pational therapy was started on the following Monday. 
As a result, we classified the patients into the early and 
late groups, resulting in some degree of randomization. 
Consecutive data of both groups were collected, and 
care and treatment in the wards were the same for both 
groups.

A statistical analysis was performed to compare the 
two groups before and after propensity score matching 
to adjust for baseline characteristics and create patient 
groups similar to those of a randomized controlled trial. 
The propensity score was calculated using a logistic re-
gression analysis, in which all collected baseline charac-
teristics—selected in advance based on their presumed 
relevance to the outcomes or timing of occupational 
therapy initiation—were included as independent vari-
ables, and the two groups based on the timing of occu-
pational therapy initiation were used as the dependent 
variable. Receiver-operating characteristic curves were 
used to evaluate the discriminative power of the logistic 
regression model, and C-statistics were calculated. To 
adjust for covariates and estimate causal effects, we per-
formed one-to-one matching using the nearest-neighbor 
matching method with nonreplacement sampling. The 
caliper was set at 0.2, and the balance between groups 
was evaluated using standardized scores.

Baseline characteristics and outcomes were com-
pared between groups before and after matching. For 
categorical variables, the chi-square test or Fisher’s 
exact test was performed; however, for continuous vari-
ables, the Shapiro-Wilk test was performed to confirm 
normality before applying the t test or Mann-Whitney U 
test. EZR version 1.61 was used for these tests [17], and 
the significance level was set at 5%.

The sample size was determined using G-Power  
[18, 19]. Because the initiation of rehabilitation for the 
early group was only 1 to 2 days earlier than that for the 
late group, and because the effect was expected to be 
small, we assumed an effect size of r = 0.2 and calcu-
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lated the sample size using an α error of 0.05 and power 
of 1 − β = 0.8. As a result, 82 participants in each group 
were needed. Although the sample size after matching 
was uncertain because of propensity score matching, 
the sample size of the late group was expected to be 
approximately one-third that of the early group because 
of the number of weekends and holidays. Therefore, 
we decided to include at least 82 participants in the late 
group.

Results

Eligible patients
Figure 1 shows the patient inclusion flowchart. Of 

the 316 consecutive patients who were admitted to the 
hospital and underwent rehabilitation between February 
and September 2021, 134 in the early group and 82 in 
the late group met the inclusion criteria. Subsequently, 
76 patients from each group were selected using propen-
sity score matching.

The C-statistic calculated based on the receiver- 
operating characteristic analysis was 0.608 (95% con-
fidence interval: 0.529–0.686), indicating that it was 
within an appropriate range. 

Table 1 shows the baseline characteristics of the 
early and late groups before and after propensity score 
matching. In propensity score matching, the balance 
of baseline characteristics in each group is typically 
assessed using standardized differences, which are inde-
pendent of the sample size, rather than p-values, which 
are dependent on the sample size. After matching, the 

standardized differences of most items were less than 0.1, 
confirming that balance was achieved.

Table 2 shows the rehabilitation status of the early 
group and that of the late group before and after propen-
sity score matching. After matching, compared to the 
late group, the early group started occupational therapy 
earlier ( p < 0.001), started functional training earlier  
( p < 0.001), and started basic movement exercises 
earlier ( p < 0.001). Additionally, after matching, no 
significant differences in the time to initiation, duration, 
and content of physical therapy were observed between 
the early and late groups. Similarly, no significant differ-
ences in terms of the presence or absence of speech-lan-
guage therapy, time to therapy initiation, and duration of 
therapy after matching were observed between the early 
and late groups. 

Table 3 compares the outcomes of the early and late 
groups before and after propensity score matching. After 
matching, the early group had a greater change in the 
BI than that of the late group ( p = 0.036). Additionally, 
the early group had a better BI at 2 weeks than that of 
the late group ( p = 0.049). No significant differences in 
other outcomes were observed between the early and 
late groups after matching.

Discussion

This study is, to our knowledge, the first to directly 
compare the effects of different initiation timeframes of 
occupational therapy during the acute phase of stroke, 
focusing on specific, narrowly defined time windows. 

Fig. 1. 	 Patient Inclusion Flowchart
This flowchart depicts the patient inclusion process. A total of 316 patients were initially screened for eligibility. After applying 
inclusion/exclusion criteria, 134 patients were allocated to the early group and 82 patients to the late group. 76 patients from each 
group were selected after propensity score matching for the final analysis.
Abbreviations: MRI, Magnetic Resonance
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Although previous studies have explored the general 
benefits of early rehabilitation, none have specifically 
examined the comparative impact of initiating occupa-
tional therapy on the day following stroke onset versus 
later initiation. By addressing this gap, the present study 
provides a novel and clinically relevant perspective on a 
topic that has remained underexplored despite its practi-
cal importance in acute stroke care. Given the increasing 
emphasis on optimizing early-phase interventions to im-
prove recovery trajectories, our findings offer valuable 
evidence to support the time-sensitive implementation 

of occupational therapy in the acute setting.
In this study, patients were divided into two groups 

based on whether occupational therapy was initiated on 
the day after stroke onset (early group) or on or after the 
second day (late group), and their outcomes were com-
pared over a 2-week period. The early group demon-
strated significantly greater improvements in Barthel 
Index (BI) scores, both in terms of change and absolute 
values at two weeks, indicating the potential advantages 
of prompt occupational therapy initiation. These results 
highlight the critical role that the timing of intervention 

Table 1  Comparison of baseline characteristics between the early and late groups before and after propensity score matching

before matching
Early group

(n = 134)
late group
(n = 82) p value SMD

Background
Age (year)a 80 [74–87] 82 [74–87] 0.622 0.061
Sexb Male : Female 75 (56.0) : 59 (44.0) 39 (47.6) : 43 (52.4) 0.262 0.169
Bilateral lesionb Yes : No   19 (14.2) : 115 (85.8) 16 (19.5) : 66 (80.5) 0.343 0.143
Right-sided lesionb Yes : No 55 (41.0) : 79 (59.0) 32 (39.0) : 50 (61.0) 0.777 0.041
Left-sided lesionb Yes : No 60 (44.8) : 74 (55.2) 34 (41.5) : 48 (58.5) 0.673 0.067
Volume of responsible lesion (ml)a 5.6 [1.9–25.6] 5.7 [2–30.1] 0.636 0.076
Thrombectomyb Yes : No   15 (11.2) : 119 (88.8) 13 (15.9) : 69 (84.1) 0.404 0.137

Medical history
Strokeb Yes : No 43 (32.1) : 91 (67.9) 23 (28.0) : 59 (72.0) 0.547 0.088
Dementiab Yes : No   20 (14.9) : 114 (85.1)   9 (11.0) : 73 (89.0) 0.538 0.118

Complication
Deliriuma Yes : No   15 (11.2) : 119 (88.8) 11 (13.4) : 71 (86.6) 0.669 0.068
Cerebral edemab Yes : No   33 (24.6) : 101 (75.4) 24 (29.3) : 58 (70.7) 0.525 0.105

Evaluate Results
BI at the start of rehabilitationa 10 [0–50] 5 [0–50] 0.888 0.021
NIHSS at the start of rehabilitationa 6 [3–16.8] 7.5 [3–18] 0.553 0.087
JCS at the start of rehabilitationa 2 [1–4] 2 [1–4] 0.779 0.077

after matching (n = 76) (n = 76)

Background
Age (year)a 80 [74–86] 82 [73.8–87] 0.536 0.071
Sexb Male : Female 37 (48.7) : 39 (51.3) 36 (47.4) : 40 (52.6) 1 0.026
Bilateral lesionb Yes : No 13 (17.1) : 63 (82.9) 14 (18.4) : 62 (81.6) 1 0.034
Right-sided lesionb Yes : No 31 (40.8) : 45 (59.2) 30 (39.5) : 46 (60.5) 1 0.027
Left-sided lesionb Yes : No 32 (42.1) : 44 (57.9) 32 (42.1) : 44 (57.9) 1 < 0.001
Volume of responsible lesion (ml)a 5.0 [1.9–25.5] 5.7 [2–30.0] 0.525 0.083
Thrombectomyb Yes : No 11 (14.5) : 65 (85.5) 11 (14.5) : 65 (85.5) 1 < 0.001

Medical history
Strokeb Yes : No 25 (32.9) : 51 (67.1) 22 (28.9) : 54 (71.1) 0.726 0.085
Dementiab Yes : No 7 (9.2) : 69 (90.8)   9 (11.8) : 67 (88.2) 0.792 0.086

Complication
Deliriuma Yes : No 11 (14.5) : 65 (85.5) 10 (13.2) : 66 (86.8) 1 0.038
Cerebral edemab Yes : No 20 (26.3) : 56 (73.7) 22 (28.9) : 54 (71.1) 0.856 0.059

Evaluate Results
BI at the start of rehabilitationa 25 [0–51.3] 12.5 [0–50] 0.519 0.097
NIHSS at the start of rehabilitationa 6 [3–14.3] 7 [3–18] 0.331 0.181
JCS at the start of rehabilitationa 2 [1–4] 2 [1–4] 0.879 0.087

This table shows the comparison of baseline characteristics between the early and late groups before and after propensity score matching. The 
upper section shows the results before matching, and the lower section shows the results after matching.
a: Median [Interquartile Range], b: Number (%), c: Mean (Standard Deviation).
Abbreviations: BI, Barthel Index; NIHSS, National Institutes of Health Stroke Scale; JCS, Japan Coma Scale.
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Table 2  Comparison of rehabilitation status between the early and late groups before and after propensity score matching

before matching
Early group

(n = 134)
late group
(n = 82) p value SMD

OT implementation status
Time to start OT (hours)a 23 [19.5–27] 67.1 [47–74.8] < 0.001 3.032
OT time per day (minutes)c 30.1 (8.8) 31.8 (12.2) 0.283 0.160
Functional trainingb Yes : No 132 (98.5) : 2 (1.5) 81 (98.8) : 1 (1.2) 1 0.024
Days until the start of functional training (days)a 2 [2–2] 4 [3–4] < 0.001 1.382
Basic movement exercisesb Yes : No 110 (82.1) : 24 (17.9) 58 (70.7) : 24 (29.3) 0.064 0.270
Days until the start of basic movement exercises (days)a 2 [2–3] 4 [3–5] < 0.001 0.658
ADL practiceb Yes : No 61 (45.5) : 73 (54.5) 37 (45.1) : 45 (54.9) 1 0.008
Days until the start of ADL practice (days)a 5 [3–7] 5 [4–7.3] 0.314 0.213
IADL practiceb Yes : No 9 (6.7) : 125 (99.3) 11 (13.4) : 71 (86.6) 0.145 0.224
Days until the start of IADL practice (days)a 9 [8–11] 10 [6.3–10.8] 0.934 0.215

PT implementation status
Time to start PT (hours)a 24 [20.6–27.7] 23 [19.1–27.5] 0.313 0.112
PT time per day (minutes)c 26.8 (6.9) 27.1 (8.6) 0.820 0.034
Functional trainingb Yes : No 133 (99.3) : 1 (0.7) 81 (100) : 0 (0) 1 0.123
Days until the start of functional training (days)a 2 [1–2] 2 [1–2] 0.570 0.108
Basic movement exercisesb Yes : No 105 (78.4) : 29 (21.6) 65 (79.3) : 17 (20.7) 1 0.022
Days until the start of basic movement exercises (days)a 2 [2–3.3] 2 [2–4] 0.945 0.041
ADL practiceb Yes : No 44 (32.8) : 90 (67.2) 23 (28.0) : 59 (72.0) 0.545 0.104
Days until the start of ADL practice (days)a 6.5 [3.8–8.3] 5.5 [3.0–10.8] 0.799 0.093
IADL practiceb Yes : No 0 (0) : 134 (100) 0 (0) : 82 (100) < 0.001

ST implementation status
ST implementation Yes : No 79 (59) : 55 (41) 50 (61.0) : 32 (39.0) 0.777 0.041
Time to start ST (hours)a 72 [48.1–144] 96 [71–120.2] 0.157 0.157
ST time per day (minutes)c 24.4 (29.1) 25.5 (26.9) 0.793 0.037

after matching (n = 76) (n = 76)

OT implementation status
Time to start OT (hours)a 23.9 [19.9–27.5] 67.1 [47.3–74.6] < 0.001 2.946
OT time per day (minutes)c 31.8 (8.9) 32.1 (12.2) 0.853 0.030
Functional practiceb Yes : No 75 (98.7) : 1 (1.3) 75 (98.7) : 1 (1.3) 1 < 0.001
Days until the start of functional practice (days)a 2 [2–2] 4 [3–4] < 0.001 1.558
Basic movement exercisesb Yes : No 61 (80.3) : 15 (19.7) 52 (68.4) : 24 (31.6) 0.137 0.274
Days until the start of basic movement exercises (days)a 2 [2–3] 4 [3–5.3] < 0.001 0.735
ADL practiceb Yes : No 42 (55.3) : 34 (44.7) 35 (46.1) : 41 (53.9) 0.330 0.185
Days until the start of ADL practice (days)a 5 [3–7.5] 5 [4–7.3] 0.431 0.219
IADL practiceb Yes : No 5 (6.6) : 71 (93.4) 10 (13.2) : 66 (86.8) 0.276 0.222
Days until the start of IADL practice (days)a 9 [9–11] 10 [6.3–10.8] 0.536 0.734

PT implementation status
Time to start PT (hours)a 24 [21–28] 23 [19.1–27.4] 0.213 0.266
PT time per day (minutes)c 26.8 (6.9) 27.1 (8.6) 0.820 0.034
Functional trainingb Yes : No 75 (98.7) : 1 (1.3) 76 (100) : 0 (0) 1 0.163
Days until the start of functional training (days)a 2 [1.5–2] 2 [1–2] 0.434 0.069
Basic movement exercisesb Yes : No 58 (76.3) : 18 (23.7) 61 (80.3) : 15 (19.7) 0.694 0.096
Days until the start of basic movement exercises (days)a 2 [2–3] 2 [2–4] 0.915 0.020
ADL practiceb Yes : No 27 (35.5) : 49 (64.5) 22 (28.9) : 54 (71.1) 0.488 0.141
Days until the start of ADL practice (days)a 6.5 [3.8–8.3] 5.5 [3.0–10.8] 0.799 0.093
IADL practiceb Yes : No 0 (0) : 76 (100) 0 (0) : 76 (100) < 0.001

ST implementation status
ST implementation Yes : No 43 (56.6) : 33 (43.4) 46 (60.5) : 30 (39.5) 0.742 0.080
Time to start ST (hours)a 72 [48–144] 95 [72–120.1] 0.396 0.056
ST time per day (minutes)c 25 (32.5) 25.4 (27.2) 0.933 0.014

This table shows the comparison of rehabilitation status between the early and late groups before and after propensity score matching. The upper 
section shows the results before matching, and the lower section shows the results after matching.
Abbreviations: OT, Occupational Therapy; PT, Physical Therapy; ST, Speech-Language Therapy; ADL, Activities of Daily Living; IADL, Instru-
mental Activities of Daily Living.
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plays in maximizing functional gains during the acute 
phase of stroke recovery.

This effect may be attributable to the earlier initia-
tion of occupational therapy for the early group, which 
allowed for the earlier initiation of functional and basic 
movement exercises. Consequently, additional training 
could be performed. In particular, exercises that target 
the upper limb function, which comprise a large portion 
of functional exercises that are performed during occu-
pational therapy, and early basic movement exercises, 
such as sitting on the edge of the bed, likely contributed 
to faster recovery. Previous studies have also suggested 
the effectiveness of upper limb function exercises during 
the acute phase of stroke and the usefulness of early 
mobilization [2–4, 20, 21]. The favorable outcomes of 
the early group in our study were consistent with these 
findings.

On the other hand, although a significant difference 
was observed between the two groups in terms of the 
number of days until the initiation of functional and 
basic movement exercises, no significant difference was 
found in the number of days until the initiation of ADLs 
training. This may be because the timing of ADLs train-
ing was determined not by the progress of occupational 
therapy but rather by standardized medical decisions. 
Specifically, it is assumed that ADLs training, such as 
feeding or toileting, was initiated at the time when phy-
sicians judged that oral intake or removal of the urinary 

catheter was permitted. Although the timing of occupa-
tional therapy initiation differed between the groups, the 
timing of such medical decisions may have been similar, 
which could explain the lack of difference in the timing 
of ADLs training initiation.

The short observation period of 2 weeks may have 
contributed to the better outcomes of the early group. 
Although a difference of 1 or 2 days during the interven-
tion period has a significant effect in the short term, this 
difference is expected to diminish over time. Therefore, 
additional studies should be performed to examine the 
long-term effects.

The limitations of this study include the unexplored 
long-term effects, limited generalizability attributable 
to its single-center design, and the possibility that the 
covariates used for the propensity score calculation may 
have been inadequately selected. Additionally, the possi-
bility that complete covariate balance was not achieved 
should be noted, as indicated by a slightly elevated 
standardized difference of 0.181 in NIHSS at the start of 
rehabilitation after propensity score matching. Because 
of the retrospective nature of this study, the collection of 
detailed information regarding the content and quality 
of training was difficult, which may have resulted in 
insufficient examination of these effects. Future studies 
involving multiple centers and randomized controlled 
trials should be performed to allow more detailed analy-
ses that account for differences in the content and quali-

Table 3  Comparison of outcomes between the early and late groups before and after propensity score matching

before matching
Early group

(n = 134)
Delayed group

(n = 82) p-values effect size

BI changea 20 [1–40] 15 [0–35] 0.222 r = 0.087
NIHSS changea −1 [−3–0] −1 [−3–0] 0.227 r = 0.107
JCS improvementa Yes : No 74 (55.2) : 60 (44.8) 46 (56.1) : 36 (43.9) 0.900 φ = 0.009
BI after 2 weeks 55 [1.3–83.8] 52.5 [0–80] 0.345 r = 0.053
NIHSS after 2 weeks 5 [2–11.8] 5.5 [2–17.0] 0.214 r = 0.095
JCS after 2 weeks 2 [1–3] 2 [1–4] 0.583 r = 0.049
Destination of dischargeb Home : Other than home 36 (26.9) : 98 (73.1) 21 (25.6) : 61 (74.4) 0.839 φ = 0.014
Worsening eventsb Yes : No 22 (16.4) : 112 (83.6) 19 (23.2) : 63 (76.8) 0.219 φ = 0.084

after matching (n = 76) (n = 76)

BI changea 30 [10–46.3] 15 [0–35] 0.036 r = 0.167
NIHSS changea −1.5 [−3.3–0] −1 [−3–0] 0.127 r = 0.149
JCS improvementa Yes : No 43 (56.6) : 33 (43.4) 42 (55.3) : 34 (44.7) 0.870 φ = 0.013
BI after 2 weeks 65 [38.8–91.3] 55 [0–80] 0.049 r = 0.160
NIHSS after 2 weeks 3 [1–9] 5 [2–16.3] 0.055 r = 0.157
JCS after 2 weeks 1 [0.8–3] 2 [0.8–4] 0.278 r = 0.106
Destination of dischargeb Home : Other than home 23 (30.3) : 53 (69.7) 19 (25.0) : 57 (75.0) 0.468 φ = 0.059
Worsening eventsb Yes : No 12 (15.8) : 64 (84.2) 18 (23.7) : 58 (76.3) 0.221 φ = 0.099

This table shows the comparison of outcomes between the early and late groups before and after propensity score matching. The upper section 
shows the results before matching, and the lower section shows the results after matching.
a: Median [Interquartile Range], b: Number (%)
Abbreviations: BI, Barthel Index; NIHSS, National Institutes of Health Stroke Scale; JCS, Japan Coma Scale.
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ty of training and to investigate long-term outcomes.

Conclusion

The results of a 2-week follow-up period and com-
parisons of outcomes of patients who experienced stroke 
and underwent rehabilitation showed that the early group 
exhibited a greater change in the Barthel Index (BI) than 
that of the late group, and that the BI of the early group 
at 2 weeks was better than that of the late group. These 
findings suggest that earlier initiation of occupational 
therapy during the acute phase of stroke may have a 
positive impact on patient recovery. Starting occupation-
al therapy earlier may enable patients to engage in upper 
limb functional training and basic mobility exercises, 
such as sitting on the edge of the bed, at an earlier stage. 
This, in turn, may contribute to accelerated functional 
improvement. Our findings highlight that even a 1- to 
2-day difference in the timing of rehabilitation initiation 
can influence outcomes, emphasizing the importance of 
optimizing the timing of occupational therapy during the 
acute phase of stroke.
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1. Introduction

Examining the efficacy of Illness Management and 
Recovery (IMR) is an essential challenge in recovery- 
oriented practice studies in avoidant personality disorder 
(AvPD). The IMR program provides information and 

skills to self-manage symptoms toward life goals and 
facilitate one’s recovery [1, 2]. Despite the expected 
effectiveness of IMR for the recovery of clients with 
personality disorders [3], a practical introduction strat-
egy for IMR remains unclear for the recovery of clients 
with AvPD.

AvPD is characterized by fear of rejection and a 
sense of personal inadequacy to the point of extreme 
avoidance of social interactions and treatment, making 
recovery challenging [4]. Therefore, individuals with 
AvPD may have occupational dysfunction defined as 
negative experiences in engaging in daily activities (i.e., 
marginalization, alienation, etc.) in Occupation-Based 
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Practice 2.0 (OBP 2.0) [5]. Watanabe et al. suggested the 
importance of an occupational dysfunction-focused ap-
proach when facilitating client recovery [6]. Moreover, 
the usefulness of interviews focused on occupational 
dysfunction to promote recovery and proactive partic-
ipation in treatment has been examined in several case 
reports on schizophrenia [7, 8]. However, although ex-
amining the effectiveness of interview practices focused 
on occupational dysfunction in AvPD is valuable for 
new therapeutic strategies, it remains unreported.

This case study of an inpatient with AvPD aimed to 
outline the IMR modules combined with occupational 
dysfunction-focused interviewing as the occupational 
therapy (OT) intervention. By conducting interviews 
focusing on occupational dysfunction in advance, the 
patient might have expressed his difficulties in daily life, 
learned to make practical coping behaviors in the IMR 
modules, and incorporated them into his daily life. This 
study followed the ethical standards of the Declaration 
of Helsinki, and the client obtained signed informed 
consent.

2. Case and Methods

2.1 Case
A man in his 50s with AvPD got a job after 

graduating from high school, but he quit after about 
three years and lived as a recluse with his parents for 
about 30 years. In year X, he developed anxiety and 
depression, requested to be voluntarily hospitalized, and 
said, “I want to live separately because it would bother 
my family.” His condition did not improve after three 
months, so he was transferred to an open ward where 
OT was started. He participated in individual hobby 
activities and group programs while remaining self- 
negative and rejecting. Although he was unsure whether 
he could leave the hospital when asked about discharge, 
he hesitantly accepted the staff’s suggestion to partici-
pate in IMR programs.

2.2 Measurements
The Japanese version of the Recovery Assessment 

Scale (RAS) is a self-reported scale of the recovery 
process of people with mental illness that consists of 24 
items, with scores ranging from 24 to 120 and higher 
scores indicating more progress in recovery [9].

The Classification and Assessment of Occupational 
Dysfunction (CAOD) scale consists of 16 items. It 
measures occupational dysfunction in four domains, 
with scores ranging from 16 to 112 and higher scores 
indicating more severe occupational dysfunction [5].

2.3 Therapy Intervention and Assessment Procedures
IMR combined with interviewing based on CAOD 

assessments were initiated while conventional OT was 
conducted (Fig. 1-(a)). Conventional OT programs in-
cluded reading comics, typing, sports, and aerobic activi-
ties while interacting with others in group programs. The  
IMR was conducted by occupational therapists and 
nurses in two terms (Term 1 and 2), each containing two 
modules (session theme 1: Recovery Strategies; session 
theme 7: Coping with Stress), according to the hopes 
and needs of four participants in the ward. The structure 
and contents of the IMR conducted in this study are 
shown in Table 1.

Interviews with CAOD assessments as an intro-
duction strategy for IMR participation were conducted 
before each IMR term in the ward or OT room to prompt 
his expression of his daily life difficulties and to think 
together about what could be further improved. RAS 
assessment was conducted at the beginning and end of 
each IMR term to assess the effect of the intervention. 
These two assessments were performed as a follow-up 
before the overnight stay at his home and at the end of 
the therapy intervention (before discharge) (Fig. 2).

3. Results

The RAS and CAOD assessments were shared 
in each interview. Figure 2 shows the time course of 
RAS and CAOD scores and changes in the interview 
narratives. Although the RAS scores declined after the 
completion of IMR, the scores increased throughout the 
study period. CAOD scores increased at the interview 
before the overnight stay but improved at the OT inter-
vention’s end. As a result, this intervention was not im-
plemented until other modules of the IMR due to imple-
mentation limitations caused by group membership and 
nosocomial infections. He only noticed signs of stress 
in IMR Term 1, but in Term 2, he listed specific coping 
behaviors (Fig. 1-(b)). From the 68th week onward, he 
began to think of coping behaviors on his initiative and 
incorporate them into his daily life while consulting 
with the staff, and was discharged to a group home after 
the therapeutic intervention at the 108th week (Fig. 2).

4. Discussion

This case study examined the effects of IMR com-
bined with occupational dysfunction-focused interview
ing for an inpatient with AvPD. IMR was not immedi-
ately effective, but the treatment intervention improved  
the subsequent recovery process and occupational 
dysfunction. Moreover, his remarks suggested that his 
thoughts had become more positive through the period 
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IMR components Term 1 Term 2
IMR 
modules

• Recovery Strategies
• Coping with Stress

• Recovery Strategies
• Coping with Stress

Period 7 months 7 months
Frequency 2–3 times per a month 2–3 times per a month
Number of times 15 times 13 times
Session time 30 to 60 min 30 to 60 min

Number of members
4 participants
1 OTR
2 Nurses

4 participants
2 OTR
3 Nurses

(b)
Term 1 (Z ~ Z+31st week) Term 2 (Z+39th ~ Z+67th week)

Recovery Strategies

Recovery Target
• �Tell my doctor that I want to start self-administering my 

medications in preparation for discharge.
• Finish reading the comics in the OT room.

• �Daily walks to improve physical fitness for the goal of 
discharge from hospital to the group home.*

Target Behavior

• Prepare my mind.
• �Consult with the members to determine the best language 

to use.
• �Due to the timing of the change of primary doctor, I want 

to see what kind of doctor he is.
• �I’ll start by asking for advice on how to take an abortive 

medication.

• �If I decide on a specific time, I will not be able to 
respond when my schedule changes, so decide on once 
a day so that I can work on it flexibly.*

• If I am not feeling well, take it easy and rest.

Narratives

“I’m not very good at public speaking.”
“I never thought of this before (studying recovery).”
“I thought I was incapable of recovery, but maybe I already 
have a little bit of it.”
“I want to live a life where I can do what I want.”

“I want to have an enjoyable life in a group home, so I 
want this workshop to be useful.”
“I’ve learned a lot from your input.”

Coping with Stress

Stressful Situations • Previously, there was no appetite for activity at all.
• Maybe it was the stress of not doing anything.*

• �I used to have a hard time in situations where I had to 
talk to people.

• �Now the situation of not being able to sleep is stressful.

Stress signs
• I won’t be able to sleep.*
• I won’t be able to change my mind.*
• My body feels ruffled.*

• �(He describes the same information as in the first term, 
and says) “Not recently.”

How to Reduce 
Stress

• My relaxation time is in the OT program.
• Watching videos on the computer in the OT room.
• Participation in radio calisthenics was initiated.
• I started listening to the radio.

• Balance my life.*
• Currently done.

How to Cope with 
Stress

• I’m going to start keeping a journal.
• I want to be positive.
• But I don’t know how to be positive.

• Participating in exercise programs.*
• Walking.*
• Watching videos.*
• Reading comic.*

Narrative

“There may be stress in my life that I’m not even aware of.”
“I guess we all have our problems.”
“When I imagine a better future for myself, I’m sure it 
won’t work out.”

“I went into this meeting thinking back to the last time I 
was here, but I feel less stressed than before.”*

Fig. 1. 	 Overview of treatment and IMR implementation 
(a) Overview of therapeutic progress and components of the IMR programs, (b) The client’s records on the IMR worksheets.
IMR: Illness Management and Recovery, OTR: Occupational Therapist Registered, OT: Occupational Therapy.
* indicates the client’s records where were related to the CAOD interview.

(a)
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of what he learned in the IMR modules incorporated into 
his daily life (after 68 weeks) and that his trajectory was 
finally following the process of recovery and mastery 
through the present interventions. Similarly to the treat-
ment experience in a previous AvPD study [4], the client 
may have been aware of the connection with others and 
may progress through the process of promoting self- 
understanding and toward the goal while struggling with 
anxiety through participating in the IMR programs and 
interviews. Interviews and assessments using the CAOD 
provide an opportunity to discuss one’s issues [8] and 

have the advantage of encouraging the subjects to ver-
balize and quantify their subjective experience of daily 
activities, thus allowing them to be objectively captured 
[7]. The IMR combined with occupational dysfunction- 
focused interviewing may contribute to forming an ap-
propriate therapeutic relationship based on an alliance of 
agreement on tasks, goals, and the therapeutic implica-
tions of OT for clients with AvPD, as the previous study 
suggests [4].

Despite limitations due to a single case study, it 
provided basic information about IMR combined with 

Table 1  Structure and Contents of the Illness Management and Recovery (IMR)

Overviews of the Illness Management and Recovery (IMR)

• Standardized program of recovery-oriented rehabilitation approaches for people with severe mental illness [10].
• �Five empirically supported strategies have been identified [1]. (Including psychoeducation about mental illness and its treatment, cognitive- 

behavioral approaches to medication adherence, developing a relapse prevention plan, strengthening social support by social skills training, 
and coping skills training for the management of persistent symptoms [2].)

• Recovery strategies (session theme 1) are implemented at the beginning of each term.

Session theme Contents [2]

1*, Recovery strategies

• Engage clients in group
• Increase awareness of recovery
• Set personal recovery goals
• Develop plans for achieving goals

2, Practical facts about mental illness

• Identify symptoms associated with Schizophrenia
• Dispel myths about schizophrenia
• Address stigma
• Help clients become aware of people with schizophrenia who lead productive lives

3, 
The stress-vulnerability model and 
treatment strategies

• Explain that stress and biological vulnerability cause symptoms of schizophrenia
• Discuss strategies for reducing stress and biological vulnerability
• Inform clients about treatment options

4, Building social support
• Discuss how building social support can facilitate recovery
• �Teach strategies for increasing support, such as finding places to meet people, conversation 

skills, and getting closer to people

5, Using medication effectively

• Teach clients about benefits and side effects of medications
• Increase skills for discussing medication issues with physician
• Help clients weigh pros and cons of taking medications
• Teach behavioral tailoring to facilitate medication adherence

6, Reducing relapses
• Teach clients that relapses are predictable and preventable
• Develop an individual relapse prevention plan

7*, Coping with stress
• Inform clients they can reduce stress and improve their ability to cope with it effectively
• Identify and practice strategies to prevent and to cope with stress

8, Coping with problems and symptoms
• Teach problem-solving model
• Help clients identify common problems and symptoms that cause distress
• Practice coping strategies for persistent symptoms

9, 
Getting your need met in the mental 
health system

• Review different mental health services
• Identify insurance benefits clients are entitled to
• Help clients identify strategies to advocate for self in mental health system

[1], [2], [10]: ref. 
*: �In this study, the participants (including the client) requested Coping with stress (session theme 7). Thus, these two modules (session theme 1 

and 7) were conducted in the first term of the IMR program. The same combination of IMR modules was conducted in the second term of the 
IMR program.
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interviews using CAOD assessment. Further studies are 
required to assess the impact of the present intervention 
and develop appropriate strategies addressing challenges 
in AvPD.

5. Conclusions

Combining IMR with interviews focused on occu-
pational dysfunction may be an effective support strate-

gy for clients with AvPD to express their difficulties and 
improve their recovery process.
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Introduction

Recent advances in generative artificial intelligence 
(AI) have expanded its use in academic writing, peer 
review, and research support [1]. This trend raises ethical  
and academic concerns [2], prompting journals and aca-
demic bodies to establish AI guidelines. Key principles 
include rejecting AI authorship, requiring disclosure, 
ensuring accuracy, and protecting data confidentiality [3].

AI cannot be listed as an author due to its lack of 
intellectual responsibility [4]; human researchers remain 
accountable for the work. Disclosure of AI use in writ-

ing or analysis is essential for transparency [5]. While 
AI can synthesize information, it may generate errors, 
requiring human verification [6]. Additionally, when 
handling personal or sensitive data, strong safeguards 
are needed, as ethical concerns increase for models 
trained on human data [7].

While general rules are emerging, their implemen-
tation varies across fields. A BMJ study found that only 
24% of the top 100 global publishers had explicit AI 
policies, compared to 87% of top journals [8]. Nearly 
all rejected AI authorship. Some policies prohibit AI- 
generated content entirely, while others permit it with 
disclosure. In medicine, strict policies have been adopted  
[9]. Journals such as NEJM and JAMA reject AI author-
ship and tightly regulate AI-assisted writing. The Lancet 
allows AI only for language editing—not substantive 
content.

Caution is needed when using AI in clinical decision- 
making and diagnostics, as it may affect patient care and 
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thus requires thorough validation [10]. Transparency is 
critical in AI-driven data analysis; researchers should 
describe algorithms used and address training data 
biases [11]. Due to the sensitivity of medical data, ethical 
oversight and strict data protocols are vital. Some jour-
nals also limit AI in peer review over concerns about 
scientific judgment [12].

In Japan, the adoption of AI-related editorial poli-
cies remains limited. Both healthcare professionals and 
the public express strong concerns about AI, particularly 
regarding accountability, transparency, and data pro-
tection [13], which may explain the slower uptake of 
guidelines. Following trends in medicine, international 
rehabilitation and occupational therapy journals are 
beginning to develop editorial policies—especially re-
garding bias and ethical risks in AI-assisted analysis [14]. 
As AI becomes embedded in rehabilitation, its impact 
on research and practice requires careful evaluation [15]. 

This study aimed to compare generative AI-related 
editorial policies in occupational therapy journals in 
Japan and internationally, based on journals whose 
submission guidelines were publicly available. This 
study is the first to examine AI-related editorial policies 
in occupational therapy journals, which include client- 
centered reports and ethically sensitive narratives. These 
formats raise unique considerations for AI use. Thus, 
discipline-specific guidance is crucial to ensure respon-
sible AI use aligned with occupational therapy’s ethical 
values.

Methods

This study examined the submission guidelines of 
occupational therapy journals in Japan and international-
ly to assess whether they included statements on the use 
of generative AI. 

In Japan, the targets were The Japanese Journal of 
Occupational Therapy, Asian Journal of Occupational 
Therapy (both from the Japanese Association of Occu-
pational Therapists), and journals issued by occupational 
therapy associations in Japan’s 47 prefectures. Only 
journals with publicly accessible guidelines were includ-
ed in the analysis. As a result, 23 Japanese journals met 
these criteria.

For international journals, this study focused on 
those published by occupational therapy associations 
affiliated with the World Federation of Occupational 
Therapists (WFOT), again limiting the analysis to 
journals with submission guidelines available on their 
official websites as of February 2025. To identify core 
international occupational therapy journals, we used the 
Rehabilitation category of Web of Science JCR. Based 
on impact factor and relevance, we selected journals and 
verified WFOT affiliation and public submission guide-
lines. Six met inclusion criteria. This ensured relevance 
and transparency but may have excluded journals with 
limited access or non-WFOT affiliations.

The collected data included the following:
1. Latest update date of submission guidelines.
2. �Whether the guidelines included explicit statements 

on generative AI.
Submission guidelines were reviewed from February 

17 to February 20, 2025, via official journal websites. To 
identify AI-related content, full-text searches were con-
ducted using the keywords “AI,” “artificial intelligence,” 
“generative AI,” “ChatGPT,” and “large language model 
(LLM).” The presence or absence of AI-related state-
ments was manually confirmed by reading the relevant 
sections of the guidelines.

Fig. 1. 	 Flow diagram of journal identification and selection.
This figure summarizes the number of journals identified, excluded, and included in the final analysis for both Japanese and 

international sources, along with the presence or absence of AI-related editorial policies.
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Results

The journal selection process is shown in Fig. 1. A 
total of 23 Japanese journals were analyzed, including 
The Japanese Journal of Occupational Therapy, Asian 
Journal of Occupational Therapy, and 21 prefectural 
journals. Six had no update dates; the rest ranged from 
March 2017 to October 2024. None included explicit 
statements on generative AI use (Table 1). Six interna-
tional journals were reviewed. Four lacked update dates; 

the others were revised between September 2022 and 
January 2025. Of these, four had AI-related policies: 
AJOT had its own, while three followed SAGE Publish-
ing’s guidelines. These allow AI for writing, recommend 
disclosure, and impose no sanctions for non-compliance 
(Table 2).

Notable differences were found between AJOT and 
SAGE. AJOT prohibits AI in data analysis, interpreta-
tion, and conclusions, SAGE places no such restrictions. 
Ethically, AJOT aligns with GDPR and warns against 

Table 1  Japanese Occupational Therapy Journals with Accessible Submission Guidelines

Prefecture Journal Title Last Updated Statement 
on AI Usage

–
–
Hokkaido
Aomori
Fukushima
Gunma
Saitama
Tokyo
Kanagawa
Nagano
Niigata
Ishikawa
Aichi
Shiga
Ehime
Kochi
Fukuoka
Saga
Nagasaki
Miyazaki
Kagoshima
Okinawa

Occupational Therapy (Japanese Association of Occupational Therapists)
Asian Journal of Occupational Therapy (Japanese Association of Occupational Therapists)
Practice and Science of Occupational Therapy
Bulletin of Aomori occupational therapy
Fukushimaken Journal of Occupational Therapy
The Journal of Gunma Association of Occupational Therapists
Bulletin of Occupational Therapy as Art and Science
Tokyo Occupational Therapy Research
The Journal of Kanagawa Occupational Therapy Research
The Journal of Nagano Association of Occupational Therapists
Journal of Niigata Occupational Therapy
Ishikawa Occupational Therapy Journal
The Journal of Aichi OT
Shiga Occupational Therapy Journal
Ehime Occupational Therapy Association Journal
The Kochi Journal of Occupational Therapy
The Journal of Fukuoka Association of Occupational Therapy
The Saga Journal of Occupational Therapy
Nagasaki Occupational Therapy Research
The Himuka Journal of Occupational Therapy
Kagoshima Journal of Occupational Therapy
The Okinawa Journal of Occupational Therapy

2024.6.15
Unknown
2024.4.1
Unknown
2022.8.1
Unknown

2024.10.15
2024.2.14
2024.2.20
2024.3.1
2018.11.3
2019.1.16
2024.3.1
2023.5.1
Unknown
2021.5.25
2024.5.23
2023.2.1
Unknown
2022.3.31
Unknown
Unknown

None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None

Notes:	 1. Unknown indicates that the journal does not provide information on the most recent update date.
	 2. None of the listed journals included explicit statements on the use of generative AI in their submission guidelines.
This table includes only journals for which submission guidelines were publicly available and accessible at the time of the review.

Table 2  AI-Related Submission Guidelines in International Occupational Therapy Journals

Journal Title Last Updated Statement on AI Usage

American Journal of Occupational Therapy (AJOT)
Canadian Journal of Occupational Therapy (CJOT)
British Journal of Occupational Therapy (BJOT)
Australian Occupational Therapy Journal
Scandinavian Journal of Occupational Therapy
Hong Kong Journal of Occupational Therapy

2025.1.28
2022.9.28
Unknown
Unknown
Unknown
Unknown

Present
Present1

Present1

None
None

Present1

Notes:	 1. �Present1 indicates that the AI usage statement follows SAGE Publishing’s standard policy, 
which permits the use of generative AI as a writing tool. Disclosure is recommended but not 
mandatory, and no specific penalties are outlined for non-disclosure.

2. Unknown means the journal does not provide information on the most recent update date.
3. Not Available indicates that submission guidelines were not accessible at the time of review.

This table presents the status of submission guidelines regarding generative AI in selected international 
occupational therapy journals.
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discriminatory AI use, while SAGE notes risks but lacks 
mitigation steps. Disclosure requirements also differ: 
AJOT mandates detailed disclosure in both cover letter 
and manuscript, while SAGE merely suggests it. En-
forcement varies, with AJOT specifying penalties (e.g., 
rejection, retraction), while SAGE provides none.

Discussion

This study examined submission guidelines from 
Japanese and international occupational therapy journals 
regarding generative AI. None of the Japanese journals 
included explicit AI-related statements, while several 
international journals, such as AJOT and those from 
SAGE, had clear policies. To our knowledge, this is the 
first focused analysis of AI guidelines in occupational 
therapy journals, especially in Japan. The comparison 
between AJOT and SAGE revealed differences in accept-
able AI use, disclosure requirements, ethical concerns  
(e.g., bias, data integrity), and enforcement practices.

These differences reflect varying editorial priorities 
and perspectives on transparency and accountability 
in academic publishing. One of the most significant 
findings was the absence of AI-related submission 
guidelines in Japanese occupational therapy journals. 
Although AI technology is advancing in the medical and 
rehabilitation fields, the establishment of regulatory and 
ethical frameworks in Japan is still in progress. The lack 
of AI-related statements in the submission guidelines 
suggests that discussions on how generative AI should 
be incorporated into academic research and publish-
ing may still be insufficient in Japanese occupational 
therapy academia. This study contributes to AI-related 
publishing research by focusing on occupational therapy 
—a field involving clinical studies, case reports, and 
client-centered narratives that require ethical sensitivity. 
These formats pose unique challenges for generative AI. 
Therefore, field-specific editorial policies are essential 
to ensure responsible AI use aligned with occupational 
therapy’s ethical standards.

Several contextual factors may explain this absence. 
Japanese academic and professional institutions often 
take a cautious approach to emerging technologies, 
especially when ethical responsibilities and regulations 
are unclear. Studies have shown that both healthcare 
professionals and the public express strong concerns 
about accountability, data governance, and AI transpar-
ency in Japan [13]. Limited administrative capacity and 
infrequent policy updates may delay adoption of new 
standards. Structural features of Japan’s academic and 
corporate sectors—such as hierarchical decision-making 
and limited collaboration—also slow the uptake of 
innovations like AI [16]. These factors may contribute 

to the lack of AI-specific editorial policies in Japanese 
occupational therapy journals.

Japanese journals generally update submission  
policies less frequently than international counterparts, 
limiting their ability to address emerging technologies 
like AI. While current guidelines lack AI-specific pro-
visions, the growing use of AI in research highlights 
the need for clear editorial policies to ensure research 
integrity. This study also revealed notable differences 
between AJOT and SAGE policies. Both treat AI as a 
writing tool, not an author, but AJOT adopts stricter 
rules—prohibiting AI in data analysis and interpre-
tation—reflecting its emphasis on research ethics. In 
contrast, SAGE allows AI use in manuscript preparation 
with minimal restrictions.

The two also differ in handling ethical risks. AJOT 
adheres to GDPR principles, requiring authors to avoid 
bias or discrimination in AI-generated content. These 
differences reflect varying editorial priorities. AJOT, 
as the flagship journal of a professional association, 
emphasizes ethical safeguards and mandates strict 
disclosure and verification. It also enforces penalties for 
non-compliance, such as rejection or retraction. In con-
trast, SAGE, a commercial publisher of numerous jour-
nals, adopts more flexible policies that prioritize general 
transparency over field-specific constraints. Disclosure 
is recommended but not required, and no sanctions are 
specified, indicating a more lenient approach.

Given the growing role of AI in academic pub-
lishing, the absence of AI regulations in Japanese 
occupational therapy journals indicates a gap that must 
be addressed. As observed in medical journals, strict 
guidelines for the use of AI are necessary to maintain 
research credibility and prevent ethical issues. It may be 
beneficial for Japanese journals to develop AI policies 
by referencing established international frameworks, 
such as those from AJOT or SAGE Publishing, to pro-
mote transparency and maintain research integrity.

Future research should examine a more regionally 
diverse set of journals, including those from Europe 
and non-English-speaking countries, to achieve a more 
balanced international comparison. Beyond editorial 
policies, it is also important to assess how generative AI 
is used in practice, including its effects on peer review, 
research quality, and ethical standards. These efforts 
will contribute to developing standardized yet context- 
sensitive guidelines that support both scientific rigor 
and responsible AI integration in occupational therapy 
publishing.

Such progress requires clearly defined roles among 
key stakeholders. Editorial boards should regularly 
update submission policies in response to emerging eth-
ical and technological challenges. National occupational 
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therapy associations can lead the development of com-
prehensive AI guidelines through consensus-building 
and best practice sharing. Academic institutions should 
offer structured training and clear policies on AI use. 
These coordinated efforts will enhance transparency, 
uphold research integrity, and promote global alignment 
while accommodating local contexts.

This study has several limitations. First, the imbal-
ance in journal numbers between Japan and other coun-
tries may affect generalizability. Second, only WFOT- 
affiliated journals with publicly available guidelines 
were included, potentially omitting influential but less 
accessible publications and introducing sampling bias. 
Third, as a cross-sectional survey conducted in February 
2025, it does not capture future policy updates. Lastly, 
differences in disclosure styles between Japanese and 
English-language journals were not fully accounted for, 
possibly limiting the completeness of the international 
comparison.

Conclusion

This study reviewed submission guidelines of 
occupational therapy journals in Japan and abroad to 
assess generative AI regulations. No Japanese journals 
included explicit AI-related statements, while several 
international journals—such as AJOT and SAGE- 
published titles—had established clear policies. This gap 
suggests a slower institutional response in Japan. As AI 
use grows, Japanese journals should adopt transparent 
editorial policies, drawing on existing models to uphold 
research integrity. Collaborative efforts by editors, asso-
ciations, and institutions are essential to address ethical 
challenges and promote responsible AI use. Further 
research should explore AI’s impact on peer review, re-
search quality, and accessibility in occupational therapy 
publishing.
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1  Introduction

Psychiatric occupational therapy plays a crucial 
role in promoting social participation and supporting 
functional recovery in individuals with mental disorders 
[1, 2]. Case studies are widely used to systematically 
document individual intervention processes and their 
outcomes [3]. These case studies serve as valuable 

resources that enable occupational therapists to share 
clinical insights and enhance the quality of practice [4].

Evaluating the effectiveness of occupational thera-
py from the perspective of Activities and Participation 
within the International Classification of Functioning, 
Disability, and Health (ICF) is essential. However, 
case study reports often accumulate independently as 
individual cases, and attempts to systematically organize 
and extract common findings remain limited [5, 6]. To 
effectively accumulate and advance practical knowledge 
in psychiatric occupational therapy, it is necessary to 
comprehensively analyze the content of case studies 
and elucidate how occupational therapists make clinical 
judgments and interpret intervention outcomes.

Previous case studies have highlighted the impor-
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tance of occupational therapy [5, 6]. The discussion 
sections of the case reports provide valuable insights 
into the clinical reasoning and intervention strategies 
used by occupational therapists. These sections articu-
late the background of the intervention, the process of 
patient change, and the therapists’ perspectives on the 
significance and effectiveness of the treatment, thereby 
linking practice with theory [5, 7]. In other medical and 
psychological disciplines, systematic analyses of case 
studies have been conducted to extract shared clinical 
knowledge [8, 9]. Text mining and topic modeling ap-
proaches have been demonstrated as effective methods 
for uncovering latent themes and trends in case reports 
[10, 11]. However, few studies have analyzed the dis-
cussion sections of case reports pertaining to psychiatric 
occupational therapy.

A systematic analysis of the qualitative information 
contained in the discussion sections of psychiatric occu-
pational therapy case studies is essential for identifying 
common concepts and therapeutic approaches in clinical 
practice. Previous studies have primarily focused on 
verifying the effectiveness of specific interventions. 
However, few have examined how occupational ther-
apists interpret their clinical experiences or evaluate 
the impact of their interventions [1, 2]. Analyzing the  
linguistic expressions and conceptual structures in 
the discussion sections can clarify how occupational 
therapists perceive patient changes and articulate the 
significance of treatment. Moreover, this analysis could 
contribute to the development of generalized clinical 
knowledge beyond individual case studies.

This study aimed to systematically analyze the 
discussion sections of psychiatric occupational therapy 
case studies to elucidate the characteristics of clinical 
reasoning and decision-making by occupational ther-
apists. This study examined how therapists perceived 
patient changes and explained the significance of inter-
ventions. By focusing on the discussion sections, we an-
alyzed how occupational therapists evaluate the success 
factors and challenges of interventions, and how their 
judgments reflect underlying theories and experiences. 
Furthermore, by organizing the unique perspectives and 
practices of psychiatric occupational therapy in Japan 
and comparing them with international occupational 
therapy frameworks, this study aimed to identify the 
commonalities and differences in therapists’ cognitive 
processes.

To achieve this objective, we used text mining 
techniques to systematically analyze the linguistic 
expressions and conceptual structures embedded in the 
discussion sections of the case studies.

2  Materials and Subjects

2.1 Study Design
We conducted a retrospective analysis using text 

mining of the discussion sections of case study reports 
registered in the Case Report Registration System 
operated by the Japanese Association of Occupational 
Therapists (JAOT). The analysis used Latent Dirichlet 
Allocation (LDA) topic modeling to elucidate the 
characteristics of clinical reasoning in psychiatric occu-
pational therapy. We examined how occupational thera-
pists described the significance of the interventions and 
how environmental factors influenced their decisions 
from the perspective of Activities and Participation in 
the ICF.

2.2 Data Collection and Participants
Data were obtained from case study reports reg-

istered in the JAOT Case Report Registration System 
between 2014 and 2023. The system was designed to 
allow occupational therapists to share clinical insights 
and improve their occupational therapy practice [7]. The 
inclusion criteria for this study were case study reports 
that were registered under the “psychiatric disorder” 
category at the time of submission, resulting in a total 
of 159 reports for analysis. Occupational therapists as-
signed the category classifications.

All registered case study reports were peer-reviewed  
by at least two reviewers and modifications were re-
quired if necessary. In case of resubmission, only one 
primary reviewer evaluated the report. Therefore, the re-
ports included in this analysis met qualitative standards. 
In this study, we included only case reports that were 
registered under the “psychiatric disorders” category 
in the JAOT Case Report Registration System. During 
submission, the system requires authors to specify both 
the clinical field (e.g., physical disability, psychiatric 
disorder) and the diagnostic code (e.g., schizophrenia, 
bipolar disorder) based on a standardized classification 
system. These entries are mandatory and are typically 
based on clinical diagnoses. Combined with JAOT’s 
standardized reporting format and peer review process, 
these mechanisms ensure a high degree of reliability and 
consistency in classification.

3  Methods

3.1 Target Text for Analysis and Preprocessing
The case study reports in this study consisted of ten 

sections: title, purpose of the report, case description, oc-
cupational therapy assessment, basic intervention policy,  
occupational therapy implementation plan, intervention 
process, results, discussion, and references. Among these  
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sections, the discussion section, which best reflects the 
clinical reasoning of occupational therapists, was ex-
tracted as the target text for analysis. We selected the dis-
cussion sections as the analysis targets because they are  
consistently structured across JAOT case reports and 
provide rich textual data for topic modeling. This section 
also describes how the therapists perceived the patients 
and explains the significance of the interventions.

Before analysis, preprocessing was conducted to 
standardize the abbreviations and variations in word 
usage to prevent spelling inconsistencies. Specifically, 
we standardized vocabulary by unifying frequently 
occurring synonyms and abbreviations. For example, 
“OTR” was converted to “occupational therapist.” These 
preprocessing steps were implemented using the default 
morphological analysis and tokenization functions of 
KH Coder (Version 3.02c). Subsequently, KH Coder 
was used for topic modeling analysis.

3.2 Statistical Analysis
To elucidate the clinical characteristics of occu-

pational therapists, we applied LDA topic modeling to 
extract latent topics from the discussion sections of the 
reports [12–15]. LDA is a probabilistic topic modeling 
method that assumes that each document is composed of 
a mixture of latent topics, each of which is represented 
as a distribution over words. This approach allows the 
discovery of hidden thematic structures within large 
text corpora. In this study, we used KH Coder, which 
internally incorporates R-based libraries such as topic 
models, to perform LDA analysis. Although our previ-
ous study [5] applied a similar method to the “purpose 
of report” sections of stroke rehabilitation case reports, 
the present study focuses specifically on the “discussion” 
sections of psychiatric occupational therapy case reports, 
with an aim to explore clinical reasoning processes.

The number of topics was selected based on the 
perplexity and coherence metrics provided by KH 
Coder using its built-in topic modeling function. All 
hyperparameters were set to default values optimized 
for short-text documents. The optimal number of topics 
was determined using the perplexity scores and ldatun-
ing package in R. Further details on the LDA method 
are available from Suzuki et al. [5]. All topic modeling 
analyses were conducted on the original Japanese texts. 
After analysis, the results, including keywords and topic 
summaries, were translated into English using machine 
translation software. The translated content was then 
reviewed and refined by members of the research team 
to ensure conceptual accuracy and consistency with the 
original Japanese meanings.

Additionally, the frequency of each topic was calcu-
lated to analyze the clinical reasoning patterns discussed 

in the discussion sections. We examined how occupa-
tional therapists evaluated interventions and support 
from the perspective of ICF Activities and Participation, 
and how environmental factors were incorporated into 
their reasoning.

3.3 Ethical Considerations
All case study reports analyzed in this study were 

originally registered in the JAOT Case Report Regis-
tration System after obtaining written informed consent 
from the individuals concerned or their family members, 
following sufficient explanation by the submitting occu-
pational therapists. Appropriate privacy protection and 
ethical considerations have been ensured. This study 
utilized only secondarily analyzed data that had already 
been made available to JAOT members, and did not 
involve the collection of any new personal information. 
Therefore, we determined that an additional review by 
an institutional ethics committee was not required. The 
study was conducted in accordance with the ethical prin-
ciples of the Declaration of Helsinki (2013 revision).

4  Results

The application of LDA topic modeling to the 
discussion sections of the case study reports identified 
19 topics as the optimal number. This decision was sup-
ported by the perplexity and coherence scores calculated 
using the ldatuning package, with the perplexity curve 
showing a clear elbow point and coherence peaking at 
approximately 19 topics (Figs. 1 and 2). The frequency 
and primary keywords of each topic were analyzed,  
revealing distinct themes associated with each topic 
(Table 1).

A comparison of the contribution rates among the 
topics indicated that six topics, topics #10, #8, #14, #1, 
#5, and #7, made relatively high contributions in de-
scending order (Fig. 3). Topic #10, which had the highest  
contribution rate, was characterized by keywords such 
as “target” (referring to the individual receiving inter-
vention, typically the patient), “treatment,” “engage-
ment,” and “hope.” Topic #8, the second most prominent 
topic, was centered around “case,” “outcome,” “goal,” 
and “environment.” Topic #14 featured keywords such 
as “intervention,” “support,” “hope,” and “potential.” 
Topic #1 included terms related to patient improvement, 
such as “recovery,” “function,” “cognition,” and “dis-
ability.” Topic #5 emphasized “self,” “growth,” “ability,” 
and “motivation,” indicating a focus on self-recognition 
and motivation. Topic #7 contained words such as 
“occupation,” “environment,” “continuation,” and “en-
gagement,” highlighting the importance of occupational 
activities and their sustainability.
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Fig. 2. 	 Searching for the number of topics (ldatuning)
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mately 19 topics, supporting the choice of 19 as the most suitable number for topic modeling of the case report discussions.
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Fig. 1. 	 Searching for the number of topics (Perplexity)
Perplexity curve for determining the optimal number of topics in Latent Dirichlet Allocation (LDA). The curve shows a clear 

elbow point around 19 topics, indicating the most appropriate solution for analyzing the discussion sections of psychiatric occu-
pational therapy case reports.
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Table 1  Results of topic estimation

#1 #2 #3 #4 #5

Word CR Word CR Word CR Word CR Word CR

Improvement
Function
Cognition
Disability
Implementation
Issue
Outcome
Experience
Challenge
Change

0.281
0.226
0.198
0.137
0.073
0.024
0.024
0.007
0.005
0.005

Discharge
Family
Self
Hospitalization
Condition
Reassurance
Intervention
Myself
Occupational Therapy
Symptoms

0.325
0.198
0.193
0.169
0.042
0.018
0.013
0.011
0.005
0.003

Change
Daycare
Utilization
Place
Obtain
Outcome
Environment
Employment
Continuation
Possibility

0.253
0.231
0.149
0.133
0.059
0.045
0.032
0.014
0.011
0.011

Activity
Time
Goal
Implementation
Continuation
Patient
Support
Understanding
Environment
Possibility

0.502
0.156
0.109
0.084
0.04
0.022
0.01
0.01
0.008
0.008

Self
Improvement
Ability
Evaluation
Case
Motivation
Self
Change
Improvement
Self

0.305
0.244
0.156
0.112
0.039
0.027
0.025
0.022
0.012
0.01

#6 #7 #8 #9 #10

Word CR Word CR Word CR Word CR Word CR

Anxiety
Behavior
Reassurance
Experience
Have
Experience
Hospitalization
Family
Patient
Intervention

0.361
0.344
0.079
0.059
0.028
0.025
0.025
0.009
0.009
0.009

Work
Environment
Have
Myself
Continuation
Connection
Obtain
Case
Reassurance
Engagement

0.513
0.146
0.082
0.037
0.037
0.025
0.025
0.023
0.023
0.015

Case
Goal
Outcome
Have
Profession
Activity
Obtain
Environment
Understanding
Family

0.729
0.072
0.048
0.036
0.029
0.027
0.01
0.007
0.007
0.005

Connection
Possibility
Role
Environment
Goal
Reassurance
Hope
Challenge
Experience
Sharing

0.264
0.204
0.144
0.072
0.066
0.04
0.032
0.029
0.02
0.02

Target
Treatment
Engagement
Hope
Direct
Understanding
Profession
Importance
Life
Work

0.462
0.263
0.071
0.03
0.03
0.028
0.024
0.022
0.013
0.009

#11 #12 #13 #14 #15

Word CR Word CR Word CR Word CR Word CR

Participation
Experience
Others
Outcome
Self
Engagement
Obtain
Relationship
Improvement
Family

0.245
0.194
0.152
0.114
0.101
0.078
0.046
0.015
0.008
0.005

Case
Direct
Experience
Motivation
Improvement
Importance
Sharing
Reassurance
Participation
Hospitalization

0.679
0.142
0.046
0.043
0.023
0.02
0.017
0.006
0.003
0.003

Challenge
Future
Continuation
Condition
Opportunity
Profession
Engagement
Life
Hope
Experience

0.214
0.191
0.11
0.095
0.066
0.064
0.054
0.049
0.038
0.031

Intervention
Sharing
Self
Life
Case
Evaluation
Hope
Effectiveness
Outcome
Possibility

0.503
0.1
0.091
0.081
0.071
0.039
0.025
0.017
0.012
0.01

Support
Employment
Opportunity
Continuation
Profession
Self
Role
Change
Possibility
Future

0.533
0.156
0.107
0.059
0.027
0.024
0.019
0.011
0.008
0.008

#16 #17 #18 #19

Word CR Word CR Word CR Word CR

Case
Myself
Importance
Understanding
Life
Issue
Hope
Motivation
Condition
Change

0.183
0.177
0.166
0.15
0.115
0.104
0.022
0.019
0.014
0.014

Occupational Therapist
Relationship
Case
Issue
Goal
Motivation
Sharing
Others
Outcome
Hope

0.417
0.361
0.051
0.041
0.022
0.022
0.016
0.011
0.011
0.008

Occupational Therapy
Symptoms
Patient
Effectiveness
Participation
Motivation
Behavior
Work
Condition
Understanding

0.373
0.173
0.15
0.132
0.066
0.038
0.018
0.015
0.005
0.005

Life
Community
Future
Intervention
Challenge
Connection
Goal
Disability
Employment
Daycare

0.646
0.229
0.057
0.023
0.01
0.01
0.003
0.003
0.003
0.003

CR: Contribution Rate, which represents the probability that the word belongs to a specific topic.
Nineteen topics identified through LDA topic modeling of the discussion sections of psychiatric occupational therapy case reports. Each topic is 
characterized by its frequency and primary keywords, reflecting concepts aligned with the ICF framework of Activities and Participation.
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In contrast, several topics had relatively low contri-
bution rates, including topics #13, #4, #11, #3, #17, #6, 
#16 and #9. Topic #3 contained terms such as “change,” 
“daycare,” and “utilization,” though their frequency was 
low. Topic #4 was characterized by “activity,” “goal,” 
and “implementation,” but its overall contribution was 
limited. Topic #6 included “anxiety,” “behavior,” and 
“safety.” Topic #9 featured “connection,” “environ-
ment,” and “goal.” Topic #11 included “participation,” 
“experience,” and “outcome.” Topic #13 was composed 
of “challenges,” “future,” and “continuation.” Topic 
#16 featured “case,” “life,” and “change.” Topic #17 
contained “occupational therapist,” “relationship,” and 
“importance.”

Across all topics, the words “patient,” “case,” “in-
tervention,” “occupation,” and “improvement” appeared 
frequently across multiple topics. The word “environ-
ment” was repeatedly mentioned in multiple topics, such 
as topics 7 and 8, indicating that environmental factors 
play a significant role in psychiatric occupational thera-
py. Additionally, the frequent appearance of “support,” 
“hope,” and “potential” suggests that these concepts are 
central to occupational therapists’ reflections in case 
studies. The distribution of these key terms across topics 
suggests that the thematic structure of the discussion 
sections aligns with ICF’s Activities and Participation 
framework (Table 1).

5  Discussion

This study analyzed the discussion sections of 159 
psychiatric occupational therapy case study reports 
registered in the JAOT case report registration system. 
Using LDA topic modeling, we identified the char-

acteristics of clinical reasoning among occupational 
therapists. Therapists emphasized key concepts such as 
“patient,” “occupation,” “intervention,” and “support.” 
Among these, “patient” (Topic #10) had the highest 
contribution, while “occupation” (Topic #7) and “in-
tervention” (Topic #5) were also prominent. This topic 
modeling approach directly addresses the fragmented 
nature of knowledge derived from individual case 
reports highlighted in the Introduction. By extracting 
19 latent and recurring themes across 159 reports, the 
present analysis provides a systematic conceptual map 
of psychiatric occupational therapy. For example, the 
repeated appearance of “environment,” “support,” and 
“occupation” across multiple topics demonstrates that 
these concepts function as core, generalizable domains 
of practice rather than isolated observations. This inte-
grative framework complements and extends individual 
case findings and facilitates cumulative knowledge 
building.

These findings suggest that occupational therapists  
should focus on understanding patients’ needs, imple-
menting suitable interventions, and supporting engage-
ment in meaningful occupations. Discussion sections 
provide a space to reflect on outcomes, progress, and 
therapeutic reasoning, offering a direct view of thera-
pists’ cognitive processes and aligning with clinical rea-
soning literature. The lower contribution of topics relat-
ed to “challenges” and “anxiety” suggests that therapists 
tend to emphasize the positive aspects of interventions 
rather than highlighting difficulties. This tendency may 
reflect a strength-based approach to psychiatric occu-
pational therapy, in which therapists focus on patients’ 
potential and growth rather than their limitations.

Large-scale analyses of psychiatric occupational 
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Fig. 3. 	 Contribution Ratios of the 19 Topics Identified through LDA.
Contribution ratios of the 19 topics identified through LDA. Six topics (#10, #8, #14, #1, #5, and #7) showed relatively higher 

contributions, reflecting key themes such as patient engagement, intervention, recovery, and the role of occupational activities in 
psychiatric occupational therapy.
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therapy remain limited, and this study represents a 
novel nationwide analysis. This study represents a novel 
attempt to systematically analyze nationwide psychiatric 
occupational therapy case studies. A previous study by 
Suzuki et al. [5] analyzed case reports in stroke rehabili-
tation but focused on the “purpose of the report” section 
rather than the discussion section, making its perspective 
different from this study.

Tsuchisawa et al. [16] noted that psychiatric occu-
pational therapy in Japan is shifting from hospital-cen-
tered to community-based care. Our findings align with 
this trend, highlighting the importance of engagement in 
meaningful activities and social participation. Evidence 
on social reintegration of individuals with schizophrenia 
[17, 18] similarly indicates that occupational therapy, 
supported employment, and cognitive behavioral thera-
py (CBT) foster shorter hospital stays and better partici-
pation. The current study’s results, which show a strong 
emphasis on “intervention” and “support,” are consistent 
with these findings. Prior systematic reviews and studies 
likewise report that occupational interventions improve 
employment and sustain social participation [19, 20].

Additionally, the extracted key concepts such as 
“patient,” “occupation,” “intervention,” and “support” 
correspond with the “Activities and Participation” 
framework in the ICF [21]. Townsend and Polatajko [22] 
emphasize that integrative interventions, including envi-
ronmental adjustments, are crucial for achieving health 
and well-being. These findings suggest that occupational 
therapists should apply clinical reasoning beyond single- 
case outcomes by considering holistic interventions that 
support patients’ functional recovery and social partici-
pation.

These concepts also align with the Model of 
Human Occupation (MOHO) [23], which underscores 
restoring roles, modifying environments, and enhancing 
performance. MOHO focuses on internal factors such as 
motivation, habits, and performance capacity, whereas 
ICF evaluates patients’ functioning based on “Activi-
ties” and “Participation,” incorporating environmental 
factors [24]. According to Townsend and Polatajko [22], 
modifying environmental factors plays a vital role in 
maximizing an individual’s potential and facilitating 
social integration. Studies show that clinical reasoning is 
shaped by sociocultural and organizational contexts and 
that therapists make flexible, experience-based decisions 
[25, 26].

Beyond the Japanese context, our findings resonate 
with international research on clinical reasoning in 
psychiatric occupational therapy. Studies from North 
America and Europe similarly emphasize the integration 
of client-centered goals, environmental adaptation, and 
participation-focused interventions [27, 28]. By demon-

strating that such elements emerge naturally from topic 
modeling of Japanese case reports, our study suggests 
that these reasoning processes represent a cross-cultural 
foundation of occupational therapy practice.

The policy shift in Japan toward community-based 
psychiatric care, as promoted by the Ministry of Health, 
Labor, and Welfare, emphasizes the integration of med-
ical, welfare, and social support systems [29, 30]. Our 
findings, particularly the importance of “environment” 
and “support,” mirror this policy direction. Recent meta- 
analyses also show that CBT-based interventions facil-
itate return to work and reduce sick leave [31]. Other 
studies underscore that clinical reasoning is shaped by 
sociocultural factors, organizational structures, and ther-
apists’ experiences [26, 32, 33].

To enhance the interpretability, we examined how 
the extracted topics aligned with the ICF framework. 
For instance, Topic #1, characterized by keywords such 
as “Improvement,” “Function,” and “Cognition,” reflects  
elements of Body Functions and Activities. Topic #5 
includes “Self,” “Growth,” and “Ability,” suggesting a 
focus on Personal Factors and Participation. Additional-
ly, Topic #7, with keywords like “Occupation,” “Envi
ronment,” and “Continuation,” corresponds closely to 
the domain of Activities and Participation, particularly 
in the context of sustaining meaningful engagement. 
These associations show how therapists frame client 
progress beyond functional outcomes to include partici-
pation and environmental fit.

Practically, the identified themes—patient, occu-
pation, intervention, and support—offer a structured 
checklist for daily clinical decision-making. For in-
stance, therapists may (1) assess patient motivation and 
cognitive function (patient), (2) ensure engagement in 
meaningful and sustainable activities (occupation), (3) 
select and adapt evidence-based treatment strategies (in-
tervention), and (4) coordinate social and environmental 
resources to maintain participation (support). Integrating 
these checkpoints into routine case conferences or inter-
disciplinary meetings could enhance the consistency and 
comprehensiveness of psychiatric occupational therapy 
services.

5.1 Limitations
This study has certain limitations. First, because the 

original reports were written in Japanese, nuances may 
have been lost in translation. The LDA model was based 
on word co-occurrence without considering context, 
so extracted topics may not fully capture therapists’ 
cognitive processes and intentions. Findings rely on 
self-reported case studies that may reflect subjective 
interpretations or institutional practices and lack direct 
observational or patient-reported outcomes.
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Furthermore, this study focused exclusively on 
discussion sections without considering patients’ per-
spectives or actual intervention outcomes. While rich in 
reflective content and directly related to clinical reason-
ing, other sections may also contain important decision- 
making information. Future research should incorporate 
patient feedback, outcome data, and multiple report sec-
tions to provide a more comprehensive understanding of 
clinical reasoning. Exploring therapists’ reflections with 
qualitative methodologies and comparing Japanese with 
international practices remain important future tasks.

6  Summary

Overall, this study shows that psychiatric occupa-
tional therapy extends beyond symptom management 
to holistic interventions promoting engagement in 
meaningful activities and social participation. Therapists 
should focus on individualized interventions, recognize 
unique needs, and address environmental factors to op-
timize outcomes. By analyzing nationwide case reports, 
this study provides empirical evidence supporting clini-
cal reasoning in psychiatric occupational therapy and its 
alignment with international frameworks. These findings 
underscore the need for structured, evidence-based in-
tervention strategies to guide practice.

7  Conclusions

This study systematically analyzed the discussion 
sections of psychiatric occupational therapy case study 
reports to elucidate clinical reasoning characteristics. 
The text mining results indicated that occupational 
therapists emphasize “patient,” “occupation,” “inter-
vention,” and “support,” demonstrating reasoning that 
prioritizes comprehensive support and social participa-
tion. Frequent mention of “patient” and “occupation” 
highlights the importance of assessing conditions and 
using occupational activities as key interventions, while 
“intervention” and “support” indicate aims to enhance 
quality of life and social engagement.

This study provides objective insights into psychi-
atric occupational therapy and offers valuable implica-
tions for practice and education. Future research should 
integrate patient perspectives and intervention outcomes 
for a more comprehensive understanding.
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Introduction

Evidence-based practice (EBP) is an approach to 
delivering the most current and effective care to clients 
[1]. EBP emerged from societal needs for high-quality 
practices, and with the advancement of the internet, it 
has rapidly evolved [2]. Although EBP originated in the 
fields of medical treatment and diagnosis, it has extend-
ed to various health professions over time [3]. EBP is 
regarded as an essential concept in today’s information- 
rich society.

In the field of occupational therapy, EBP is also 
highly valued. It is defined as “client-centered enable-

ment of occupation based on client information and a 
critical review of relevant research, expert consensus 
and past experience” [4]. Implementing EBP is expected 
to promote client support effectiveness, improve cost- 
efficiency, and contribute to the professional identity of 
occupational therapists [4].

The concept of EBP in the field of occupational 
therapy has evolved. It was first introduced to the field 
in a 1997 article published in the British Journal of 
Occupational Therapy [5]. In 1998, Egan highlighted 
the compatibility of client-centered occupational therapy 
and EBP in the Canadian Journal of Occupational Ther-
apy [6]. EBP was believed to be an ethically essential 
component of occupational therapy practice by 2000 
[7]. Since then, specialized EBP frameworks tailored 
to the profession have been created, but a general EBP 
framework that applies to all healthcare professionals 
has become widely used [3].

However, many occupational therapists experience 
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tension between the medical model of EBP, primarily 
focused on treatment and diagnosis, and the holistic 
view of occupational therapy [6, 8–10]. Occupational 
therapy has historically faced challenges that concern its 
professional identity due to the dominance of the medi-
cal model [10, 11]. This background suggests that when 
practicing EBP, occupational therapists must recognize 
their unique professional identity [12, 13]. Although 
many occupational therapists understand the importance 
of EBP, it is difficult for them to integrate it into their 
specialized occupational therapy practices [9, 12, 14].

The purpose of this study is to elucidate how the 
concept of EBP in occupational therapy emerged and de-
veloped over time. Understanding these conceptual shifts 
can guide occupational therapists in practicing EBP 
alongside other healthcare professionals while main-
taining their professional identity. Moreover, it offers  
a conceptual foundation based on occupational therapy 
expertise for incorporating various forms of evidence 
into practice through interdisciplinary collaboration.

Methods

This was a concept analysis study. Concept analysis 
was performed by using the Rodgers’ method. Accord-
ing to the philosophical foundation that supports this 
method, concepts are viewed as dynamically changing 
with blurred boundaries, context-dependent, and having 
some practical utility or purpose rather than an inherent 
truth [15]. The concept of EBP in the field of occupa-
tional therapy has evolved over time [9, 16], and its 
conceptual boundaries show considerable overlap with 
client-centered and other occupational therapy theories 
[6, 12]. Given these characteristics, Rodgers’ methodol-
ogy was chosen for this study.

Procedure and analysis

By using a systematic five-step approach, identified 
articles on the attributes, antecedents, and consequences 
of EBP in occupational therapy were collected and ana-
lyzed.

Identifying the concept of interest
The concept of interest was defined as “EBP in 

occupational therapy.”

Select relevant documents
The data collection area was set in the field of oc-

cupational therapy. Peer-reviewed journals and review 
articles were the types of data included. In order to 
ensure comprehensive coverage, no restrictions were 
placed on the publication period. A literature search was 

conducted using multiple databases, including PubMed, 
MEDLINE, Scopus, and OTseeker. To enhance repro-
ducibility, the Boolean search string used in PubMed is 
presented as an example: (“occupational therapy” OR 
“evidence-based occupational therapy”) AND (“evidence- 
based practice” OR “evidence-based medicine”). The 
search terms and operators were adjusted as appropriate 
for each database.

Study the selection
Studies were included if they focused on occu-

pational therapy and addressed the concept of EBP, 
including its attributes, antecedents, or consequences. 
Exclusion criteria comprised studies unrelated to EBP 
in occupational therapy and empirical studies (e.g., 
interventional or observational) that lacked a conceptual 
discussion. The study selection process is presented in 
Fig. 1. A total of 2,082 records were identified through 
database searches. After removing 864 duplicates, 1,218 
records remained for title and abstract screening, of 
which 1,142 were excluded. The full texts of 76 studies 
were then assessed for eligibility. Among these, 4 were 
excluded due to difficulties in obtaining the full text. 
Of the remaining 72 studies, 32 were excluded because 
they did not address the concept of EBP. Consequently, 
40 studies were included in the final analysis (Fig. 1). 
The screening process was conducted independently by 
the first author and coauthors, with any disagreements 
resolved through discussion.

Gathering data on the attributes, antecedents, and con-
sequences of the concept

The articles were carefully read, and data on the 
antecedents, attributes, and consequences of the concept 
of EBP in occupational therapy were collected. Events 
or circumstances preceding the occurrence of a concept 
are referred to as the antecedents, the characteristics and 
definitions of a concept are called the attributes, and 
events occurring after the occurrence of a concept are 
known as consequences [15].

Analyze the data
As recommended by Rodgers’ method, data anal-

ysis was conducted by using thematic analysis [15]. 
Thematic analysis was carried out in six phases: famil-
iarizing yourself with the data; coding; generating initial 
themes; developing and reviewing themes; refining, 
defining, and naming themes; and writing up [17]. The 
coding process was guided by three key questions: (1) 
What are the characteristics of the concept? (2) What are 
the antecedents of the concept? (3) What are the essen-
tial consequences of the concept? The first author pri-
marily conducted the initial coding and thematic devel-
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opment. All coauthors, who have expertise in qualitative 
and theoretical research, participated in reviewing and 
refining the analysis process. Through this collaborative 
involvement, the analytical rigor and trustworthiness of 
the findings were ensured.

Results

The analysis included a total of 40 documents (Table 
1), published between 1997 and 2020. Of these, 23 were 
review articles, most of which (n = 16) were published 
before 2005.

The concept analysis identified several key com-
ponents. The antecedents included “social needs” and 
“conflict with the medical model,” the attributes consist-
ed of the “essence of occupational therapy” and “skills 
for using evidence,” and the consequence was identified 
as “professional development” (Fig. 2). The application 
of the concept was observed in three main contexts that 
include clinical practice, education, and policy. EBP 
was primarily applied to support clinical reasoning in 
clinical practice, particularly in stroke rehabilitation 
[18]. In educational settings, the concept was utilized to 
investigate differences in perceptions between clinicians 
and students and to guide curriculum development for 
EBP education [19–21]. Within the policy context, 

EBP was studied in relation to measures and challenges 
surrounding its dissemination in occupational therapy  
[7, 13, 22–27].

Antecedents

Social needs
Society demanded that medicine and occupational 

therapy meet “expectations of best practice,” even 
before the development of EBP in occupational therapy. 
Moreover, the increasing recognition of the value of 
“client involvement in healthcare” had a significant 
impact.

Expectations of the best practice. Clients expect 
occupational therapists to deliver practices that align 
with their needs and demonstrate professional compe-
tence [19, 28–30]. These expectations emphasize the 
important role of occupational therapists in ensuring  
effectiveness, safety, and value, rather than relying solely  
on experience or subjective opinions [9, 29, 31, 32]. In 
addition, societies prioritizing cost-effectiveness increas-
ingly demand EBP [4].

Client involvement in healthcare. The importance 
of client participation in decision-making has been rec-
ognized in healthcare [4, 27]. Growing accountability in 
healthcare has increased client interest in being actively 

Fig. 1.  Flowchart of the literature search and selection process.
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Table 1  Summary of Analyzed Literature (40 Articles)

Authors Year Title Journal Name

Lloyd-Smith W* 1997 Evidence-Based Practice and Occupational Therapy British Journal of Occupational Therapy
Taylor MC* 1997 What is Evidence-Based Practice? British Journal of Occupational Therapy
Egan M et al.* 1998 The Client-Centred Evidence-Based Practice of Occupational Therapy Canadian Journal of Occupational Therapy
Law M et al.* 1998 Evidence-Based Occupational Therapy Canadian Journal of Occupational Therapy

Brown GT et al.* 1999 Research utilization models: frameworks for implementing evidence-based 
occupational therapy practice Occupational Therapy International

Dubouloz, CJ et al. 1999 Occupational Therapists’ Perceptions of Evidence-Based Practice American Journal of Occupational Therapy

Tickle-Degnen L* 1999 Organizing, Evaluating, and Using Evidence in Occupational Therapy 
Practice American Journal of Occupational Therapy

von Zweck C* 1999 The Promotion of Evidence-Based Occupational Therapy Practice in 
Canada Canadian Journal of Occupational Therapy

Bennett S et al.* 2000 The process of evidence-based practice in occupational therapy: 
Informing clinical decisions Australian Occupational Therapy Journal

Holm MB* 2000 Our Mandate for the New Millennium: Evidence-Based Practice American Journal of Occupational Therapy
Christiansen C et al.* 2001 Ethical Considerations Related to Evidence-Based Practice American Journal of Occupational Therapy

Cusick A* 2001 OZ OT EBP 21C: Australian occupational therapy, evidence-based practice 
and the 21st century Australian Occupational Therapy Journal

Hammell KW* 2001 Using Qualitative Research to Inform the Client-Centred Evidence-Based 
Practice of Occupational Therapy British Journal of Occupational Therapy

Ottenbacher KJ et al.* 2002 Therapists Awake! The Challenge of Evidence-Based Occupational Therapy American Journal of Occupational Therapy

Bennett S et al. 2003 Perceptions of evidence-based practice: A survey of Australian occupational 
therapists Australian Occupational Therapy Journal

Rappolt S* 2003 The Role of Professional Expertise in Evidence-Based Occupational Therapy American Journal of Occupational Therapy

Tse S et al.* 2004 Evidence-based practice and rehabilitation: occupational therapy in 
Australia and New Zealand experiences International Journal of Rehabilitation Research

Cameron KAV et al. 2005 Utilization of evidence-based practice by registered occupational therapists Occupational Therapy International

Sudsawad P* 2005 A Conceptual Framework to Increase Usability of Outcome Research for 
Evidence-Based Practice American Journal of Occupational Therapy

Stube JE et al. 2007 The Acquisition and Integration of Evidence-Based Practice Concepts by 
Occupational Therapy Students American Journal of Occupational Therapy

Lopez A et al. 2008
Intervention Planning Facets—Four Facets of Occupational Therapy 
Intervention Planning: Economics, Ethics, Professional Judgment, and 
Evidence-Based Practice

American Journal of Occupational Therapy

Dirette D et al.* 2009 Is There Enough Evidence for Evidence-Based Practice in Occupational 
Therapy? American Journal of Occupational Therapy

Lin SH et al.* 2010 Facilitating Evidence-Based Practice: Process, Strategies, and Resources American Journal of Occupational Therapy

Kristensen HK et al. 2011 Aspects affecting occupational therapists’ reasoning when implementing 
research-based evidence in stroke rehabilitation Scandinavian Journal of Occupational Therapy

Tomlin G et al.* 2011 Research Pyramid: A New Evidence-Based Practice Model for 
Occupational Therapy American Journal of Occupational Therapy

DeAngelis TM et al. 2013 Evidence-Based Practice in Occupational Therapy Curricula Occupational Therapy In Health Care
Hinojosa J* 2013 The Evidence-Based Paradox American Journal of Occupational Therapy

Thomas A et al. 2013 Research Utilization and Evidence-Based Practice in Occupational Therapy: 
A Scoping Study American Journal of Occupational Therapy

Arbesman M et al.* 2014 Using Evidence to Promote the Distinct Value of Occupational Therapy American Journal of Occupational Therapy

Gustafsson L et al.* 2014 Contemporary occupational therapy practice: the challenges of being 
evidence based and philosophically congruent Australian Occupational Therapy Journal

Hamilton AL et al. 2014 Development of an information management knowledge transfer framework 
for evidence-based occupational therapy VINE

Mulligan S et al. 2014 An examination of occupation-based, client-centered, evidence-based 
occupational therapy practices in New Hampshire Occupational Therapy Journal of Research

Sirkka M et al. 2014 A process for developing sustainable evidence-based occupational therapy 
practice Scandinavian Journal of Occupational Therapy

Thomas A et al. 2014 Evidence-based practice supports among Canadian occupational therapists Canadian Journal of Occupational Therapy

Upton D et al. 2014 Occupational Therapists’ Attitudes, Knowledge, and Implementation of 
Evidence-Based Practice: A Systematic Review of Published Research British Journal of Occupational Therapy

Samuelsson K et al. 2015 Turning evidence into practice: Barriers to research use among occupational 
therapists British Journal of Occupational Therapy

Marr D* 2017 Fostering Full Implementation of Evidence-Based Practice American Journal of Occupational Therapy

Myers CT et al. 2017 Practitioner Training for Use of Evidence-Based Practice in Occupational 
Therapy Occupational Therapy In Health Care

Lindström AC et al. 2018 Evidence-Based Practice in Primary Care Occupational Therapy: 
A Cross-Sectional Survey in Sweden Occupational Therapy International

Krueger RB et al. 2020 Occupational Therapists’ Implementation of Evidence-Based Practice: 
A Cross Sectional Survey Occupational Therapy In Health Care

Articles marked with * are review articles.
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involved in these decisions [27]. Occupational therapists 
are encouraged to consider the intentions of clients as 
a foundational step toward adopting EBP in the field of 
occupational therapy [7]. Client-centered thinking has 
long been an integral part of occupational therapy, em-
phasizing the importance of incorporating it within the 
context of EBP [6].

Conflict with the medical model
The concept of EBP in occupational therapy origi-

nated from the conflict between the medical model and 
occupational therapy. EBP has its origins in the medical 
model, which is grounded in a mechanistic paradigm 
focused on the disease structure rather than the client 
occupation. On the contrary, the occupational para-
digm highlights client-centered and occupation-based 
practices, which fundamentally oppose the mechanistic 
paradigm. Historically, the mechanistic paradigm has 
undermined and brought crises to the occupational 
paradigm [22, 25, 33, 34]. This divergence in paradigms 
is a key antecedent of the concept of EBP in the field of 
occupational therapy.

Different Paradigm. The concept of EBP originated 
in medicine and was shaped by the scientific revolution  
[35]. It emerged within a society that embraced the mech-
anistic paradigm [6]. This paradigm is based on the idea  
that an individual’s ability to engage in occupations is 
directly influenced by their physical and mental abilities.

Occupational therapy adopts an occupational 
paradigm rooted in its unique expertise, which reflects 
fundamental differences from the medical model [25]. 
According to the occupational paradigm, which adopts 
a holistic view of the human being, engagement in the 
occupation supports physical and mental recovery. Con-
sequently, many occupational therapists were hesitant to 
apply evidence derived solely from quantitative research 
to their clients [26].

Evidence-based decision-making in occupational 
therapy was shown to differ significantly from the ap-

proaches used for diagnosis, treatment, and prognosis 
in the medical model [22]. Consequently, occupational 
therapists often expressed skepticism about adopting 
EBP derived from the medical model [25, 36].

Importance of capturing meaningful occupation. 
The importance of capturing the individuality of the 
client’s occupation was considered a precedent for EBP 
in occupational therapy [26, 36] Occupational therapists 
highlight supporting the individuality of the client’s 
meaningful occupation [9, 26]. This was also important 
to distinguish it from the positivist-centered medical 
model [6]. Moreover, qualitative research was consid-
ered a way to understand the complexity of the client’s 
occupation [5, 23].

Attributes

Essence of occupational therapy
EBP in occupational therapy has been recognized 

as a practice that embodies the essence of the profes-
sion, characterized by being “occupation-centered” and 
“client-centered.”

Occupation-centered. EBP in the context of 
occupational therapy begins with the acquisition of 
occupation-centered knowledge and skills [19, 21]. It in-
cludes the use of occupation-related assessments, inter-
ventions, theories, and evidence throughout the practice 
process [13, 22, 37]. Formulation of problem in EBP 
should extend beyond physical or mental functioning 
or disease, which focuses instead on issues that emerge 
during the observation of occupational performance 
and interaction with clients [26]. Practitioners can offer 
support that reflects the unique expertise of occupational 
therapy, by incorporating occupational therapy theory 
when addressing problems and utilizing evidence [19, 
26]. Occupation-centered EBP is considered as the most 
effective approach to integrating theory with practice 
while demonstrating the benefits and effectiveness of 
occupational therapy [5].

Fig. 2.  The antecedents, attributes, and related consequences of EBP in occupational therapy.
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Client-centered. The use of client-centered theory 
plays a crucial role in EBP in the concept of occupation-
al therapy [38, 39]. EBP in this field emphasizes client- 
centered occupational therapy to distinguish it from 
the medical model [10, 25, 34]. While the concept of 
client-centered occupational therapy is widely accepted, 
there remains room for discussion regarding its inte-
gration within the EBP framework [6]. This is partly 
because collaboration with clients has become a key 
component of EBP in the medical field [21]. The evi-
dence used by occupational therapists must align with a 
client-centered philosophy [21, 36, 40].

Skills for using evidence
EBP in occupational therapy involves the skill of 

effectively using evidence to facilitate “decision-making 
for best practices.” Occupational therapists are also 
encouraged to “integrate diverse evidence,” which 
encompasses not only evidence specific to occupational 
therapy but also insights from other fields.

Decision-making for best practice. To support 
effective decision-making, occupational therapists need 
to develop EBP knowledge and skills, which include 
problem formulation, information gathering, and critical 
literature review [29, 32, 38, 40–44]. 

Moreover, they are expected to make informed 
decisions that not only safeguard the profession but also 
contribute to reducing healthcare costs [22, 45].

Integrating diverse evidence. Diverse evidence in 
occupational therapy includes insights from other fields 
[26, 40, 46]. This means that occupational therapy must 
adaptably incorporate evidence from fields such as med-
icine and epidemiology [6]. Knowledge gained through 
client interaction is regarded as significant evidence for 
decision-making [7, 24, 47]. Rappolt referred to this as 
client evidence and proposed a practice framework to 
integrate it [37]. Since the early days of EBP in the field 
of occupational therapy, qualitative research has been 
recommended as a valuable approach [36]. It provides 
a means to address clients’ individuality and analyze 
the complexity and diversity of occupations [23, 25]. 
Furthermore, Tomlin and Borgetto proposed an evidence 
pyramid to incorporate qualitative research into EBP 
[34]. EBP in occupational therapy should incorporate 
evidence from different sources, which include the sub-
jectivity of clients [40].

Consequences

Professional development
The concept of EBP in occupational therapy sup-

ports the “realization of best practices” across practice, 
education, and policy. In addition, it fosters “academic 

development through the accumulation of evidence,” 
further advancing the field.

Realization of best practice. The implementation 
of EBP in occupational therapy ensures the delivery of 
the latest and best practices [20, 38, 48]. Occupational 
therapists can improve client outcomes, enhance cost- 
effectiveness, and demonstrate the effectiveness of occu-
pational therapy, by practicing EBP [10, 36]. Moreover, 
it contributes to accumulating clinical experience and 
developing decision-making skills [19, 24]. Additional-
ly, EBP upholds occupation-centered and client-centered 
values and philosophies [49], which have significant 
implications for individual clinical practice, curriculum 
development in education, and policymaking [20, 24]. 
EBP in occupational therapy should evolve continually 
to adapt to the changing needs and expectations of soci-
ety [29, 36, 41].

Development through the accumulation of evi-
dence. Through insights gained from EBP in the field, 
the knowledge base specific to occupational therapy can 
be significantly expanded [38]. EBP promotes advanced 
scholarly development by necessitating reflection, plan-
ning, and action within practice [18, 20, 50]. The growth 
of EBP in occupational therapy has contributed to a 
growing body of evidence and a rise in the publication of 
scientific papers [33]. These developments have not only 
produced new evidence within the field but have also 
generated occupation-related research questions [24].

Discussion

To the best of our knowledge, this is the first study 
to explore EBP in the context of occupational therapy 
through conceptual analysis. The purpose of this study 
was to examine how the concept of EBP has evolved 
within the field of occupational therapy. The innovation 
of this study lies in demonstrating that EBP in occupa-
tional therapy is based on the essence of the profession, 
including occupation-centered and client-centered prac-
tices. In addition, it emphasized that the concept of EBP  
developed because of a conflict with the medical model.  
Promoting EBP in occupational therapy not only sup-
ports the accumulation of evidence but also fosters the  
academic development of the discipline. These concep-
tual developments highlight the crucial role of occupa-
tional therapists in advancing EBP by drawing on their 
unique expertise.

To gain a comprehensive knowledge of the concept 
of occupational therapy, this study did not restrict the se-
lection of literature by year of publication. Consequent-
ly, the concept analysis included literature published 
over a 26-year period, from 1997 to 2020. Interestingly, 
most of the literature on the concept of occupational 
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therapy consists of review articles, the majority of 
which were published before 2005. This trend reflects 
the lively debates in the late 1990s and early 2000s 
surrounding the integration of EBP and occupational 
therapy expertise after the introduction of EBP into the 
field [5–7, 11, 24]. Since then, there seems to be a lim-
ited number of publications that explicitly address the 
conceptual development of EBP in occupational therapy. 
This is likely due to fact that the field of occupational 
therapy has gradually come to adopt an EBP concept 
like those used in other specialized disciplines [3].

Importance of occupation-centered and client-centered  
practices in EBP

This study demonstrated that EBP in occupational 
therapy is based on the essence of the profession, which 
is both occupation-centered and client-centered. The 
implications of this finding are twofold. 

First, it helps safeguard occupational therapy exper-
tise, which prevent EBP from leaning toward reduction-
ism. A lack of a clear definition of EBP in occupational  
therapy has been linked to a potential loss of profes-
sional expertise because the concept of EBP is strongly 
associated with the medical model [8, 25]. The findings 
of this study align with previous research [7, 11, 25, 38], 
which emphasized that EBP in occupational therapy 
must be rooted in the profession’s expertise. These 
insights are essential for avoiding potential crises in 
occupational therapy expertise that could occur during 
the implementation of EBP.

Second, the findings provide practical insights for 
occupational therapists on how to integrate diverse evi-
dence. Although EBP in occupational therapy promotes 
the inclusion of evidence from different sources [14, 39], 
this method can sometimes pose difficulties in applying 
occupational therapy expertise [8, 13, 16]. According 
to Louise et al. integrating evidence from other fields 
requires a strong foundation in occupational therapy 
expertise [33]. This study emphasizes that EBP in oc-
cupational therapy incorporates core principles, which 
include being occupation-centered and client-centered, 
while utilizing a broad range of evidence [33]. These 
findings help occupational therapists maintain their pro-
fessional expertise while practicing EBP effectively.

Suggestions from the background of the development 
of EBP in occupational therapy

The developmental trajectory of the concept demon-
strates compatibility with the medical model paradigm 
while emphasizing the distinctiveness of EBP in occu-
pational therapy. EBP in this field has evolved despite 
paradigm differences and conflicts with the medical 
model. Historically, the influence of the medical model 

has led to crises of expertise in the academic field of 
occupational therapy [11, 25]. The findings of this study 
suggest that EBP in the concept of occupational therapy 
is rooted in the essence of the profession and incorpo-
rates diverse forms of evidence. This idea supports the 
core practices of occupational therapy while allowing 
the flexible integration of evidence, including that de-
rived from the medical model.

The concept presented in this study emphasizes the 
importance of collaboration with clients [6, 26]. Client- 
centered practice has long been a fundamental compo-
nent of occupational therapy, prior to the introduction 
of EBP. Throughout the history of occupational ther-
apy, client-centered approaches have been valued for 
promoting meaningful collaboration with clients [12]. 
Similarly, collaboration with clients has been considered 
as a critical component of EBP in medicine [3, 51]. The 
alignment of these concepts highlights the significance 
of practicing EBP through the lens of client-centered 
occupational therapy.

Promoting EBP in occupational therapy to enhance 
expertise

The findings of this study have the potential to 
advance EBP practices, education, and scholarship in 
occupational therapy. As highlighted in previous re-
search, a lack of consensus on the expertise specific to 
occupational therapy has impeded the implementation of 
EBP in the field [12, 38]. This study identified a concept 
of EBP that aligns with and reflects occupational ther-
apy expertise. Moreover, it showed how occupational 
therapists can influence the development of educational 
curricula and inform policy decisions by promoting EBP 
[14, 20]. EBP grounded in occupational therapy exper-
tise has also been linked to the realization of best prac-
tices. These findings highlight the value of the concept 
of this study as a shared framework for EBP practice 
and education.

EBP in occupational therapy plays a critical role in 
generating evidence specific to the field’s expertise. The 
long-standing shortage of evidence supporting occupa-
tional therapy has been widely acknowledged [19]. This 
study demonstrated that EBP can improve the knowledge  
and skills of occupational therapists while clarifying the 
role and effectiveness of occupational therapy. These 
contributions support academic growth and the accu-
mulation of evidence, reinforcing the foundation of the 
profession.

Limitations

Several conceptual analysis methods are available, 
and the use of different methods could have yielded 
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alternative results.

Summary and conclusions

EBP in occupational therapy is an occupation- 
centered and client-centered practice that integrates di-
verse forms of evidence. Its development was driven by 
“social needs” and “conflict with the medical model,” 
which ultimately leads to “professional development.” 
These conceptual shifts emphasize that the significance 
of EBP in the field of occupational therapy is rooted in 
the profession’s unique expertise.
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1. Introduction

In the convalescent rehabilitation wards, clients 
(CLs) acquire the mental and physical functions and  
activities of daily living (ADL) skills necessary to live 
independently and lead meaningful lives in the commu-

nity [1]. Consequently, occupational therapists (OTs) in  
these wards emphasize the importance of understanding, 
sharing, and supporting CLs’ perceptions of their lives 
after discharge [1]. Occupational therapy, as a client- 
centered health profession, prioritizes CLs’ perceptions 
of their occupational performance [2]. However, CLs 
may either overestimate or underestimate their abilities 
[3], and these perceptions influence the planning and 
implementation of occupational therapy interventions 
[4]. To practice client-centered occupational therapy, 
OTs should understand CLs’ perceptions of occupational 
performance.
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However, OTs provide interventions based on their 
predictions of CLs’ post-discharge occupational perfor-
mance [5]. They may adjust these interventions according  
to their perception of CLs’ ability to perform occupations 
[6]. Therefore, OTs’ perception of CLs’ occupational 
performance plays a critical role in the effectiveness of 
occupational therapy.

Furthermore, approximately 90% of patients with 
stroke demonstrate differences in occupational perfor-
mance perceptions compared with OTs [7], and reducing 
the discrepancy between CLs’ and OTs’ perceptions may 
contribute to improvements in occupational performance 
[8]. Thus, understanding these differences is essential 
for delivering effective occupational therapy.

Based on these findings, the perceptions of CLs and 
OTs regarding post-discharge occupational performance 
are critical for effective occupational therapy. Among 
the tools available to evaluate such perceptions, the  
Assessment of Client’s Enablement (ACE) enables the 
visualization of CLs’ and OTs’ perceptions of occupation-
al performance. Using the ACE, perceptions extracted 
through interviews can be visualized and applied to oc-
cupational therapy practice through discussions between 
CLs and OTs [9]. Indeed, Goto [10] reported that when 
occupational therapy in a convalescent rehabilitation 
ward incorporated the ACE to reduce the perception 
gaps between CLs and OTs, patients maintained their 
Canadian Occupational Performance Measure (COPM) 
scores even after discharge. Furthermore, Sawada et al. 
[11] demonstrated that COPM scores obtained during 
hospitalization were correlated with perceptions on 
whether the occupations would be performed after 
discharge. However, no studies have examined whether 
the perceptions of predicted occupational performance 
at discharge are associated with actual occupational 
performance after discharge. Therefore, this study aimed 
to clarify the association between predicted and actual 
occupational performance in patients with stroke in a 
convalescent rehabilitation ward.

2. Methods

2.1 Participants
The participants for this study were recruited via 

posters or referrals from the facility staff. Patients with 
stroke who were scheduled for home discharge without 
significant cognitive impairments in the convalescent re-
habilitation ward. In clinical practice, patients with vari-
ous medical histories or cognitive impairments are often 
discharged home. To enhance the clinical applicability 
of this study and include a broader range of participants, 
strict inclusion or exclusion criteria based on medical 
history or cognitive assessments, such as the Mini- 

Mental State Examination, were not applied. However, 
to ensure the reliability and validity of interview-based 
evaluations, only individuals judged by their treating OT 
to have no significant cognitive impairments and to be 
capable of participating in data collection were included 
as participants.

Twenty patients with stroke were enrolled in the 
discharge survey, whereas 16 patients were enrolled 
in the post-discharge survey. All participants received 
written and verbal explanations of the study objectives 
and protocol and provided written informed consent in 
accordance with the Declaration of Helsinki. The study 
was approved by the research ethics review boards of 
Saiseikai Higashi-Kanagawa Rehabilitation Hospital 
(approval number: 23–14) and Tokyo Metropolitan Uni-
versity (approval number: 24006). 

2.2 Outcome measure
2.2.1 COPM 

The COPM [12] is a semi-structured interview in 
which CLs identify occupations they want, need, or 
expect to perform and rate the importance of each oc-
cupation on a 10-point scale. Subsequently, one to five 
occupations deemed most important were selected and 
rated on a 10-point scale for performance (COPM-P) 
and satisfaction (COPM-S).

2.2.2 ACE
The ACE evaluates the perceptions of CLs and OTs 

regarding each occupation identified through the COPM 
and other interviews, serving as a useful tool to facilitate 
collaboration between CLs and OTs [9]. For each oc-
cupation, both the CL and OT respond to the question, 
“To what extent do you perform this occupation in your 
daily life under your current physical and mental con-
dition?”. The CL response is recorded as the CL score 
(ACE-CL), and the OT response is recorded as the OT 
score (ACE-OT). The difference between these scores, 
referred to as the ACE-GAP, reflects the discrepancy 
in the perception of occupational performance between 
CL and OT. The ACE-CL score indicates “the extent to 
which CL perceive they would perform an occupation in  
their daily life” and ranges from −100 to +100. Simi-
larly, the ACE-OT score indicates “the extent to which 
OT perceive that CL would perform the occupation in 
their daily life” and also ranges from −100 to +100. A 
score of −100 indicates that the occupation would not 
be performed, whereas a score of +100 indicates that 
the occupation would be performed. The ACE-GAP 
score ranges from −200 to +200, with 0 indicating no 
difference in the perception of occupational performance  
between CL and OT. Positive and negative values indi-
cate the direction of discrepancy. However, as this study 
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focused on the magnitude rather than the direction of 
the difference in the perceptions of occupational perfor-
mance between CLs and OTs, the absolute values of the 
ACE-GAP scores were used. Therefore, in this study, 
the ACE-GAP scores ranged from 0 to 200. Data were 
collected in accordance with the ACE implementation 
manual [12], and the ACE-OT scores were obtained 
from information provided by the treating OT of each 
participant.

2.3 Measurement procedure
2.3.1 Discharge survey

Baseline information, including age and sex, pres-
ence or absence of a roommate, level of long-term care/ 
support needs, length of time before admission to the 
convalescent rehabilitation ward (length of pre-stay), and  
length of stay in the ward, was collected from medical 
records. In addition, data on physical function (assessed 
using the Fugl–Meyer Assessment (FMA) [13], Func-
tional Balance Scale (FBS) [14], and Timed Up and Go  
Test (TUG) [15]), mental and cognitive function (assess
ed using the Mini-Mental State Examination-Japanese 
(MMSE-J) [16], Patient Health Questionnaire-9 (PHQ-9)  
[17], and General Self-Efficacy Scale (GSES) [18]), 
ADLs (assessed using the Functional Independence 
Measure (FIM)), and quality of life (assessed using the 
EuroQOL-5 dimensions-5 levels (EQ-5D-5L) [19]) were 
collected. In addition to medical record review, semi- 
structured interviews were conducted approximately 1 
week before discharge to collect COPM scores, ACE re-
sults, experiences with application or social adjustment 
practices during the ward stay (practice experience), and  
occupational typology. For practice experience, the 
participants were asked, for each occupation identified  
in the COPM at discharge, whether it had been practiced 
during the ward stay in either a real-life or simulated 
setting. The distinction between real-life and simulated 
practice was determined by whether the occupation was 
addressed through the Application or Social Adjustment 
Program of the MTDLP [20]. Responses were recorded 
in a binary format (“yes” or “no”) for each occupa-
tion. For occupational typology, the participants were 
instructed to classify each occupation identified in the 
discharge COPM using a binary format (“yes” or “no”), 
indicating whether it was considered an obligatory oc-
cupation (something they had to do) or a desired occu-
pation (something they wanted to do). If both categories 
applied, the occupation was classified as an “obligatory 
and desired occupation,” whereas if neither applied, it 
was categorized as a “non-obligatory and non-desired 
occupation” [21].

2.3.2 Post-discharge survey
Approximately 1 month after discharge, the COPM-P 

and COPM-S scores for each discharge occupation, the 
level of long-term care/support needs, and the use of 
long-term care insurance were collected.

2.4 Data analysis
Descriptive statistics were calculated for baseline 

demographic information, physical and mental function, 
COPM scores at and post-discharge, ACE results at 
discharge, occupation categories, practice experiences 
during the ward stay, and occupational typology. To 
examine the association between post-discharge COPM 
scores and discharge ACE results, correlations were 
assessed using Spearman’s rank correlation coefficient. 
Furthermore, occupations were classified according to 
the presence or absence of practice experience during 
the ward stay, and post-discharge COPM scores and 
discharge ACE results were compared between the 
two groups using the Mann–Whitney U test. Statistical 
analyses were performed using IBM SPSS Statistics 
version 29 (IBM Corp., Armonk, NY, USA), with the 
significance level set at 5%.

3. Results

3.1 �Baseline characteristics of the study participants 
(Table 1)
In the discharge survey, the participants’ median age 

was 68 years (interquartile range [IQR], 62–78), with 16 
men and 4 women. The median values were as follows: 
length of pre-stay, 29 days (15–36); length of stay, 87 
days (52–150); FMA score, 95 (90–98); FBS score, 
52 (47–56); TUG result, 11.2 s (7.9–15.3); MMSE-J 
score, 29 (26–29); PHQ-9 score, 3 (1–6); GSES score, 
10 (8–12); FIM score, 122 (112–124); and EQ-5D-5L 
score, 0.84 (0.70–0.89).

In the post-discharge survey, the participants’ 
median age was 71 years (IQR, 60–78), and the sample 
included 12 men and 4 women. No changes were ob-
served in the level of long-term care/support needs after 
discharge, and seven participants reported using long-
term care insurance. 

3.2 �Occupational performance status at and after dis-
charge and perceptions at discharge (Table 2)
In total, 93 occupations were analyzed in the dis-

charge survey and 74 in the post-discharge survey. The 
median number of occupations per patient was 5 (IQR, 
4–5) for both surveys.

In the discharge survey, the occupations were cat-
egorized as 27 (29%) self-care, 29 (31.2%) productive 
activities, and 37 (39.8%) leisure activities. In the post- 
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Table 1  Baseline characteristics of the study participants

Median (interquartile range)

Age (year) 68 (62–78)

Sex (no. of individuals)
  Male
  Female

16
  4

Roommate (no. of individuals)
  Presence
  Absence

16
  4

Level of long-term care/support need 
(no. of individuals)

Unused
Requiring support 1
Requiring support 2
Requiring long-term care 1
Requiring long-term care 2
Requiring long-term care 3
Requiring long-term care 4
Requiring long-term care 5

7
0
5
0
2
1
4
1

Median (interquartile range)

Length of pre-stay (day)
Length of stay (day)

29 (15–36)
  87 (52–150)

Physical and mental function
  FMA (score)
  FBS (score)
  TUG (seconds)
  MMSE-J (score)
  PHQ-9 (score)
  GSES (score)
  FIM (score)
  EQ-5D-5L (score)

95 (90–98)
52 (47–56)

 11.2 (7.9–15.3)
29 (26–29)
3 (1–6)

10 (8–12)
  122 (112–124)

   0.84 (0.70–0.89)

FMA, Fugl–Meyer-Assessment; FBS, Functional Balance Scale; TUG, Timed Up and Go Test; MMSE-J, Mini-Mental State Examination- 
Japanese; PHQ-9, Patient Health Questionnaire-9; GSES, General Self-Efficacy Scale; FIM, Functional Independence Measure; EQ-5D-5L,  
EuroQOL-5 dimensions-5 levels

Table 2  Occupational performance status at and after discharge and perceptions at discharge

Discharge survey Post-discharge survey

Median (interquartile range) % Median (interquartile range) %

Occupations per patient (no. of occupations) 5 (4–5) 5 (4–5)

Occupation categories (no. of occupations)
Self-care
Productive activities
Leisure activities

27
29
37

29
31.2
39.8

20
26
28

27
35.1
37.8

Practice experience (no. of occupations)1

Yes
No

48
45

51.6
48.4

36
38

48.6
51.4

Occupational typology (no. of occupations)1

Obligatory occupation
Desired occupation
Obligatory and desired occupation
Nonobligatory and non-desired occupation

15
30
46
  2

16.1
32.2
49.5
  2.2

14
19
40
  1

18.9
25.7
54.1
  1.3

Status of occupational performance
COPM-P (score)2

COPM-S (score)2
8 (5–9)
7 (5–9)

7 (5–9)
7 (5–10)

ACE
ACE-CL (score)1

ACE-OT (score)1

ACE-GAP (score)1

85 (44–100)
59 (28–100)
39 (12–69)

—
—
—

COPM, Canadian Occupational Performance Measure; ACE, Assessment of Client’s Enablement; COPM-P, Performance score of COPM; 
COPM-S, Satisfaction score of COPM; ACE-CL, CL score of ACE; ACE-OT, OT score of ACE; ACE-GAP, GAP score of ACE
1 Data collection was only conducted at the time of discharge.
2 In this study, COPM scores were analyzed by treating the scores for each occupation as independent measures.
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discharge survey, the distribution was 20 (27%) self-care,  
26 (35.1%) productive activities, and 28 (37.8%) leisure 
activities. Examples of occupations identified through 
the COPM included self-care (e.g., bathing, dressing, 
and toileting), productivity (e.g., cooking, laundry, and 
shopping), and leisure (e.g., walking, dining out with 
family, and caring for grandchildren). At discharge, 48 
occupations (51.6%) had been practiced through applica-
tion or social adjustment programs, whereas 45 (48.4%) 
had not. In the post-discharge survey, 36 occupations  
(48.6%) had been practiced during the ward stay, where-
as 38 (51.4%) had not. With regard to occupational 
typology, the discharge survey identified 15 (16.1%) 
“obligatory occupations,” 30 (32.2%) “desired occupa-
tions,” 46 (49.5%) “obligatory and desired occupations,” 
and 2 (2.2%) “non-obligatory and non-desired occupa-
tions.” In the post-discharge survey, 14 (18.9%) were 
“obligatory occupations,” 19 (25.7%) were “desired 
occupations,” 40 (54.1%) were “obligatory and desired 
occupations,” and 1 (1.3%) was a “non-obligatory and 
non-desired occupation.”

3.3 �Association between post-discharge COPM scores 
and discharge ACE results (Table 3)
A significant correlation was observed between 

post-discharge COPM-P scores and discharge ACE-CL 
scores (r = 0.47, p < 0.001), whereas no significant cor-
relation was found between discharge ACE-OT scores 
(r = 0.19, p = 0.1) and ACE-GAP scores (r = −0.17, p =  
0.14) (Table 3). Moreover, post-discharge COPM-S 
scores were significantly correlated with discharge ACE- 
CL scores (r = 0.36, p = 0.002), whereas no significant 
correlation was found between discharge ACE-OT scores 
(r = 0.1, p = 0.41) and ACE-GAP scores (r = −0.09, p = 
0.46).

3.4 �Comparison of post-discharge COPM scores and 
discharge ACE results according to practice expe-
rience during the convalescent rehabilitation ward 
stay (Table 4)
Post-discharge COPM-P ( p < 0.001) and post- 

discharge COPM-S ( p = 0.047) scores were significant-
ly higher in occupations that had application or social 
adjustment practice experience during the ward stay. 
By contrast, no significant differences were observed in 
discharge ACE-CL ( p = 0.06), ACE-OT ( p = 0.09), and 

Table 3  Association between post-discharge COPM scores and discharge ACE results

Post-discharge COPM-P scores Post-discharge COPM-S score

Correlation coefficient p Correlation coefficient p

ACE-CL
ACE-OT
ACE-GAP

0.47
0.19

−0.17

< 0.001
0.1

 0.14

0.36
 0.1

−0.09

0.002
0.41
0.46

COPM, Canadian Occupational Performance Measure; ACE, Assessment of Client’s Enable-
ment; COPM-P, Performance score of COPM; COPM-S, Satisfaction score of COPM; ACE-
CL, CL score of ACE; ACE-OT, OT score of ACE; ACE-GAP, GAP score of ACE
To examine the correlation between post-discharge COPM scores and ACE results, Spearman’s 
rank correlation coefficient test was performed.

Table 4 � Comparison of post-discharge COPM scores and discharge ACE results according to practice experience during the conva-
lescent rehabilitation ward stay

Occupations with practice experience Occupations without practice experience
p

Median (interquartile range) Median (interquartile range)

Post-discharge COPM-P1

Post-discharge COPM-S1

ACE-CL2

ACE-OT2

ACE-GAP2

  8 (7–10)
  8 (6–10)
100 (62–100)
  72 (31–100)
  34 (5–68)

  6 (4–8)
  6 (4–9)
67 (19–10)
52 (28–83)
41 (15–72)

< 0.001
0.047
0.06
0.09
0.34

COPM, Canadian Occupational Performance Measure; ACE, Assessment of Client’s Enablement; COPM-P, Performance score of COPM;  
COPM-S, Satisfaction score of COPM; ACE-CL, CL score of ACE; ACE-OT, OT score of ACE; ACE-GAP, GAP score of ACE
The Mann–Whitney U test was performed to compare the post-discharge COPM scores and discharge ACE results according to prac-
tice experience during the convalescent rehabilitation ward stay.
1 Analysis was performed on the 74 occupations reassessed on the post-discharge survey in this study.
2 Analysis was performed on the 93 occupations identified from the discharge survey in this study.
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ACE-GAP ( p = 0.34) scores.

4. Discussion

4.1 �Baseline characteristics of the participants and their 
perception of occupational performance at discharge
In this study, the median FMA score was > 80, in-

dicating a mild level of paralysis [22]. The median FBS 
score exceeded the cutoff range of 46.5–50.5, suggesting 
a low risk of falls after stroke [23]; and the median TUG 
result was below the cutoff of 15–19 s, further indicating 
reduced fall risk [23]. The median MMSE-J score was 
above the cutoff of 24 [16], and the median PHQ-9 score 
was ≤ 4, reflecting the absence of depressive symptoms 
[17]. The median GSES score was within the “normal” 
range on the 5-point scale [18]. In addition, the median 
FIM score was 122, indicating a high level of indepen-
dence in ADL, whereas the median EQ-5D-5L score 
was comparable to the mean score of 0.93 reported in 
individuals aged 60–69 years [24]. Taken together, these 
findings suggest that the study participants maintained 
relatively high physical and mental function and a high 
degree of independence in self-care. Because the study 
included only patients scheduled for home discharge, 
judged by their treating OT to have no cognitive impair-
ments, and deemed capable of participating in data col-
lection, the sample likely consisted of individuals with 
above-average function. This may explain why many of 
the occupations identified were related to productive and 
leisure activities other than self-care. 

The median discharge ACE-CL, ACE-OT, and 
ACE-GAP scores were 85, 59, and 39, respectively. This 
indicates that although OTs perceived that CLs would 
perform occupations after discharge, CLs themselves 
anticipated performing occupations in daily life more 
positively than OTs perceived. This discrepancy may 
have contributed to differences in the perception of 
occupational performance between CLs and OTs. Fur-
thermore, Schkade et al. [25] described the concept of 
“occupational challenge,” referring to a CL’s willingness 
to engage creatively in adapting to obligatory occupa-
tions expected by others and to desired occupations, 
even in the presence of difficulties. In this study, more  
than 90% of the occupations identified were classified as 
“obligatory” or “desired” occupations, suggesting that  
the participants were in a state of occupational challenge, 
characterized by a strong desire to perform occupations  
after discharge. Moreover, Moroboshi et al. [26] re-
ported that being in a state of occupational challenge 
facilitated occupational participation even when physi-
cal function declined. This suggests that the participants 
in this study were in a state of occupational challenge, 
which may have contributed to their strong motivation 

for post-discharge occupational participation and to their 
positive perception of “performing the occupation in 
their daily life.”

However, in this study, OTs perceived a lower like-
lihood of CLs performing occupations in daily life after 
discharge compared with CLs themselves. Kawakami 
et al. [27] reported that approximately 40% of patients 
with stroke who were able to walk independently at 
home experienced a fall within 6 months after discharge, 
indicating that even individuals with high self-care abil-
ities remain at risk of falling in daily life. Based on such 
evidence and clinical experience, OTs may have con-
sidered the potential risks faced by CLs after discharge 
when rating the ACE, which could have resulted in 
lower ACE-OT scores compared with ACE-CL scores. 
Furthermore, most occupations identified in this study 
were instrumental ADL (IADL) related to productive 
and leisure activities, which are generally more chal-
lenging than self-care [28]. These findings suggest that 
OTs may have regarded certain desired occupations as  
difficult to perform in their daily life from a risk man-
agement perspective. This perception may have contrib-
uted to the tendency for discharge ACE-OT scores to be 
lower than discharge ACE-CL scores.

4.2 �Correlation between post-discharge COPM scores 
and discharge ACE results
This study showed that discharge ACE-CL score 

was significantly correlated with both post-discharge 
COPM-P and post-discharge COPM-S scores. Borell 
et al. [29] reported that individuals who maintained a 
positive interest and outlook on occupations tended to 
continue engaging in previously performed occupations 
even as their physical function declined. Similarly, 
Fukuda et al. [30] found that motivation and a sense of 
competence were important for patients with stroke in 
developing occupations after discharge and that positive 
predictions promoted engagement in new occupations. A 
high discharge ACE-CL score therefore reflects a state in 
which CLs anticipate performing the occupations after 
discharge and possess positive expectations, motivation, 
and a sense of competence toward them. These findings 
suggests that adjusting the level of occupational diffi-
culty and selecting appropriate tools before discharge is 
essential. Such preparation may support patients in re-
suming and sustaining their occupation after discharge, 
while reinforcing positive expectations, motivation, and 
competence.

However, this study did not identify a significant 
correlation between discharge ACE-OT or ACE-GAP 
scores and post-discharge COPM scores. Anderson et al. 
[8] reported that smaller differences in the perceptions 
of occupational performance between CLs and OTs 
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were associated with better occupational outcomes, and 
the results of this study differed from those of previous 
studies. Engel et al. [3] noted that 28%–97% of patients 
with brain injury exhibited self-perception deficits, often 
overestimating or underestimating their own abilities. 
Such impairments in self-perception may also influence 
discrepancies between CL and OT perceptions in patients  
with stroke. However, the study participants generally 
demonstrated relatively high physical and mental func-
tion and a high degree of independence in self-care, sug-
gesting that they may have had comparatively accurate 
self-perceptions. Furthermore, Ikeda et al. [31] reported 
that patients with stroke admitted to convalescent reha-
bilitation wards adapted through occupations, learning 
new ways to engage in meaningful activities that fit their 
post-stroke bodies and circumstances. This implies that 
CLs may adaptively perform occupations through trial 
and error in real-life contexts. Therefore, even if the CL 
is perceived by the OT as having difficulty performing 
occupations at the time of discharge, the CL may still 
be able to carry them out in real-life settings. However, 
hospitals may restrict opportunities for practicing oc-
cupations in real-life settings due to financial and other 
constraints. When such limitations exist, OTs may have 
difficulty understanding the occupational context of 
CLs, making it more difficult to predict whether CLs 
will perform occupations after discharge. Consequently, 
CLs are able to predict their post-discharge occupational 
performance based on their lived experiences, whereas 
OTs may rely on incomplete contextual understanding 
when making such predictions. The occupations exam-
ined in this study were diverse, which may have made 
it difficult for OTs to accurately predict whether “CLs 
would perform them after discharge” based solely on 
physical and mental status at the time of discharge. This 
limitation may explain why significant correlations 
were observed between discharge ACE-CL scores and 
post-discharge COPM scores but not between discharge 
ACE-OT or ACE-GAP scores and post-discharge COPM 
scores. These findings suggest that differences in the 
perceptions of occupational performance between CLs 
and OTs may not necessarily pose a problem, as their 
impact depends on the accuracy of CLs’ self-perception 
and the nature of the occupations performed. According-
ly, careful consideration of CL and OT perspectives is 
warranted when evaluating occupational performance.

4.3 �Comparison by practice experience during their stay 
in a convalescent rehabilitation ward
This study showed that post-discharge COPM-P and 

COPM-S scores were significantly higher in the group 
that engaged in application or social adjustment practice 
experiences during the convalescent rehabilitation ward 

stay. Nomura et al. [32] reported that the actual frequen-
cy of IADL performance after discharge was lower than 
the frequency predicted by patients with stroke admitted 
to a convalescent rehabilitation ward at discharge. 
Furthermore, Kimura et al. [33] found that COPM-P 
and COPM-S scores in patients with stroke admitted to 
a convalescent rehabilitation ward were significantly 
lower at 1 month after discharge than at the time of dis-
charge. These findings suggest that occupational perfor-
mance after discharge may be lower than that predicted 
by CLs at discharge from a convalescent rehabilitation 
ward. However, this study demonstrated that post- 
discharge COPM-P and post-discharge COPM-S scores 
were significantly higher for occupations that had been 
practiced before discharge. These results suggest that 
engaging in occupational performance practice during 
the convalescent rehabilitation ward stay may facilitate 
the resumption and continuation of occupational perfor-
mance after discharge.

By contrast, although discharge ACE-CL and 
ACE-OT scores tended to be higher for occupations with 
greater practical experience, the differences were not 
significant. Aihara et al. [34] reported that patients with 
stroke developed an understanding of their physical and 
mental functions and life abilities through specific oc-
cupational performance practices during hospitalization, 
which enabled them to anticipate their self-adapted lives 
after discharge. However, Kaneno et al. [35] noted that 
IADL practice was not fully implemented in the conva-
lescent rehabilitation wards due to environmental con-
straints and characteristics of the medical care system, 
with approximately 30% of OTs providing practice for 
each activity only once. In the present study, the most 
common occupations identified were leisure activities, 
many of which were difficult to perform in hospital set-
tings. Therefore, even when patients had the opportunity  
to practice occupational performance in real-life settings,  
the limited amount of practice may have hindered CLs 
from accurately predicting their post-discharge lives and  
adapting to their condition. This may explain the ab-
sence of significant differences in discharge ACE results 
between occupations that were practiced and those that 
were not. Thus, OTs must provide CLs with sufficient 
opportunities for occupational performance in real-life 
or simulated settings during the convalescent rehabili-
tation ward stay to help CLs better anticipate their post- 
discharge lives. 

5. Limitations and future studies

This study was conducted at a single facility and 
included participants with relatively high physical and 
mental function, all of whom were scheduled for home 
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discharge. This likely reflects the inclusion of only 
individuals deemed to have no significant cognitive 
impairments and to be capable of participating in the 
data collection by the treating OT. Therefore, the gener-
alizability of the findings may be limited. Future studies 
should include participants from multiple facilities and 
include individuals with a broader range of physical 
and cognitive abilities. Furthermore, although a signif-
icant correlation was observed between post-discharge 
COPM scores and discharge ACE-CL scores, the causal 
relationship remains unclear and warrants further inves-
tigation. Future research should also account for factors 
such as the age and clinical experience of OTs.

6. Conclusion

This study examined the association between 
predicted and actual post-discharge occupational per-
formance in patients with stroke. CLs’ perception of 
“engaging in meaningful occupations after discharge” 
may support the resumption and continuation of occupa-
tional performance. Moreover, engaging in application 
or social adjustment practice during the convalescent 
rehabilitation ward stay are important for improving 
post-discharge occupational performance.
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Introduction

Giant cell tumor of bone (GCTB) is typically a 
benign, locally aggressive neoplas [1].However, its ma-
lignant counterpart (MGCTB) is rare and poses unique 
therapeutic challenges due to the presence of sarcoma-
tous components within the conventional GCTB struc-
ture. Literature on MGCTB is limited, mostly consisting 
of small case series or individual reports [2–5]. In cases 
of benign giant cell tumor of bone (GCTB) in the fore-

arm and wrist, which are more common, the standard 
procedure is to begin rehabilitation gradually after the 
removal of postoperative fixation, following extensive 
resection and autologous bone graft reconstruction. In 
cases of MGCTB occurred in long bones (femur, tibia) 
or the spine, extensive resection of the tumor and bone 
tissue is the basic approach. Following surgical resec-
tion, including the stump, many cases aim to preserve 
function using artificial bone heads or endoprostheses. 
However, in cases where GCTB occurs in the bones of 
the wrist, appropriate treatment methods are not clearly 
established due to the structural complexity of the area, 
including the presence of complex flexor and extensor 
muscles, and the course of nerves and arteries.

Here, we present an unprecedented case involving 
MGCTB of the wrist, managed through wide tumor 
resection and attempted osteogenesis. Complications 
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Abstract: Background: Malignant giant cell tumor of bone (MGCTB) is a rare and challenging tumor characterized by 
malignant atypical cells within a benign giant cell tumor structure. Due to its scarcity and unique pathology, MGCTB 
lacks established treatment protocols, presenting difficulties in clinical management and postoperative care.
Case Presentation: A 59-year-old male presented with MGCTB in the wrist, for which he underwent wide tumor re-
section and allogeneic bone grafting. One year post-surgery, the patient experienced a rupture of the right flexor pollicis 
longus (FPL) tendon, presenting as an inability to flex his right thumb during daily activities. Following tendon grafting 
surgery, a modified Kleinert protocol was initiated on the first postoperative day, with active motion exercises starting 
on day 23. Despite extensive rehabilitation efforts, including the use of a wrist splint and range-of-motion exercises, 
bone fusion remained incomplete after one year. To improve functional outcomes, a specialized brace supporting wrist 
extension and joint rotation was introduced, complemented by graded splinting in occupational therapy (OT). Upon 
completing OT, the Musculoskeletal Tumor Society (MSTS) score improved from 16/30 (53%) to 24/30 (80%), and 
the Toronto Extremity Salvage Score (TESS) increased from 10.8/100 to 48.3/100. The patient regained adequate hand 
function for daily activities, allowing him to return to work post-OT.
Conclusion: Despite the absence of complete bone fusion, graded splinting and OT significantly improved hand func-
tion and facilitated a timely return to work in this rare MGCTB case. This report highlights the critical role of rehabili-
tation in managing MGCTB patients facing complex postoperative challenges.
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included delayed bone union and a subsequent rupture 
of the FPL tendon. This case uniquely demonstrates 
tendonopathy in MGCTB and associated rehabilitation 
challenges, with OT contributing to the patient’s func-
tional recovery and occupational reintegration.

Case Report

The patient, a 59-year-old male with no notable 
medical or family history, was diagnosed with MGCTB 
at our facility in January, X. Treatment involved ex-
tensive tumor resection, allogeneic bone grafting, and 
internal fixation. One year postoperatively, he developed 
an FPL tendon rupture, presenting as difficulty flexing 
his right thumb, a movement required during daily ac-
tivities. Following tendon grafting and osteoplasty, OT 
began on the first postoperative day.

Initial imaging revealed bone translucency, oste-
olysis, and a mass lesion (Fig. 1). Due to the lack of 
an available wrist-sized homologous bone, the femoral 
cortex was reshaped and inserted into the distal radius, 
sized from the radial styloid process, and fixed with a 
palmar locking plate. Intraoperatively, the distal radial 
joint and articular capsule were resutured without addi-
tional ligamentous repairs. Postoperative X-ray imaging 
showed advanced bone resorption in the grafted area, 
with a prominent bony protrusion on the palmar side.

The patient, employed as subway staff, was moti-
vated to return to work. Post-surgery, he wore an upper 
arm-to-hand cast, leaving shoulder and elbow joints 
unrestricted but limiting forearm range of motion (ROM) 
to 20° pronation/supination and wrist dorsiflexion/palmar 

flexion at 15°/−10°. He managed most daily activities 
using his left hand, with limitations in dressing and 
bathing. His initial MSTS score was 16/30 (53%), and 
his TESS score was 10.8/100.

On postoperative day two, a static splint positioned 
his wrist at 10° dorsiflexion, the metacarpophalangeal 
(MP) joint at 0°, and the thumb in opposition. By day 
seven, The Modified Kleinert technique was selected 
with the primary objectives of preventing pain at the 
donor site and avoiding adhesion to the graft bone, 
while ensuring smooth tendon gliding. Modified Klein-
ert protocol was initiated, employing a rubber band to 
maintain 40° passive flexion and 0° active extension at 
the interphalangeal (IP) joint with the MP joint at 0° (Fig. 
2a). Outpatient OT began weekly on day 15, The pain 
was reduced, so reviewing Kleinert contraindications 
and introducing Duran’s method manually. By day 23, 
he achieved active flexion at the thumb IP joint, with 
blocking exercises added to enhance flexion while stabi-
lizing the MP joint at 0°. As a result, the thumb’s IP joint 
achieved 30 degrees of active flexion, enabling grasping.

Given the lack of bone union, a wrist splint was 
designed to support healing. The patient wore a forearm 
brace (Fig. 2b) to allow controlled ROM during routine 
tasks, with lifestyle modifications to avoid excessive 
strain. OT sessions continued until postoperative day 96, 
upon which his MSTS score improved to 24/30 (80%), 
and his TESS score to 48.3/100. This allowed him to 
resume work within a week post-OT, capable of daily 
activities such as operating doorknobs, eating, and writ-
ing (Table 1).

Fig. 1. 	 Preoperative and post operative distal radial ulner joint bone X-ray.
a: preoperative frontal plane	 b: preoperative sagittal plane
c: postoperative frontal plane	 d: postoprerative sagittal plane

(a) (b) (c) (d)
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Discussion

While GCTB is often benign, its aggressive nature 
can compromise bone integrity and joint function, 
particularly near critical joint regions. MGCTB, with 
its malignant features, presents further complications, 
as shown in this wrist case. Prognostic data is limited; 
however, studies such as those from Memorial Sloan 
Kettering Cancer Center (MSKCC) report a 5-year 
survival rate of 87% in primary MGCTB cases, under
scoring the importance of post-treatment functional 
optimization [6–7]. In reports of nonunion, such as in 
this case, the incidence varies depending on the surgical 
technique. Nonunion or structural failure occurs in 10– 
30% of cases using non-pedicled autografts or allografts.  
While union rates are high with pedicled fibula grafts, 
nonunion at the docking site occurs in 0–33% of cases. 
Although there has been no report of FPL tendon rup-
ture like this case, wrist instability may develop and 
potentially cause secondary re-rupture. Therefore, long-
term follow-up is necessary.

Despite successful functional improvements, the pa-
tient’s ROM remained restricted, particularly in forearm, 
wrist, and thumb IP joints. This highlights the inherent 

difficulties in addressing MGCTB around function- 
critical joints like the wrist. The risk of tendon rupture in 
MGCTB cases, attributed to non-union complications, 
suggests the need for early rehabilitative strategies that 
balance stability and function, as seen with early bracing 
and flexor tendon gliding exercises in this case.

Persistent ROM limitations due to delayed bone 
union underscore the value of individualized, function- 
centered rehabilitation. This case emphasizes OT’s role 
in addressing complex postoperative needs and could 
inform future MGCTB management strategies for pa-
tients with high-demand anatomical sites.

Conclusion

MGCTB in the wrist presents a unique challenge 
due to the hand’s complex functional demands, which 
complicate healing and elevate the risk of tendon 
rupture. Patients should be advised on activity modi-
fications to mitigate these risks. In this case achieved 
meaningful functional recovery despite incomplete bone 
union. This study is a single case study, so the possibil-
ity of generalizing the results is low. Therefore, it will 
be necessary to accumulate MGCTB cases in the future 
and consider comparisons with benign GCTB cases and 
other MGCTB cases.
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authors certify that they have obtained all appropriate 
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his consent for his images and other clinical information 
to be reported in the journal.
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There are no conflicts of interest.

Table 1 � Upper limb function evaluation results before and after oc-
cupational therapy

Outcome Pre-treatment Post-treatment

MSTS
TESS
forearm pronation

supination
wrist dorsiflexion

palmerflexion
thumb IP flexion

extention
Grip (kg)

16 (53%)
10.8
20°
45°
15°

−10°
0°
0°

–

24 (80%)
48.3
50°
45°
15°

−10°
24°

0°
7.2

MSTS: Musculoskeletal tumor society score, TESS: Tront extremity 
salvage score.

Fig. 2.   Modified Kleinert method in thumb (a) and forearm brace (b).
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1. Introduction

The number of patients with cerebrovascular disease  
in Japan was approximately 1.84 million in 2023 [1]. 
Cerebrovascular disease (stroke) is the second most 
common cause of long-term care needs after dementia 
[2]. Clearly, the role of the therapist requires interven-
tions that focus not only on the patients with stroke, but 
also on family caregivers. Against this background, the 

“Japanese Guidelines for the Management of Stroke 
2015” [3] recommend the education of patients and fam-
ilies on rehabilitation content, caregiving methods, and 
home programs. However, there are reports [4, 5] that 
home modification and Activities of Daily Living (ADL) 
guidance by therapists for family caregivers during pre- 
discharge visits are not fully utilized after discharge. 
Rather than focusing on physical function and provid-
ing interventions, it is necessary to assess whether the 
family members providing care themselves have accept-
ed the disability and are able to adapt, and to provide 
support for discharge from hospital, taking into account 
the family environment and family relationships [4]. In 
my experience, I feel that the content of the guidance 
that therapists give to family caregivers often focuses 
on imparting technical knowledge and teaching them 
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how to perform certain actions. I wonder if therapists 
themselves are not aware of the importance of com-
prehensive assessments that take into account family 
relationships and family members’ abilities, and guid-
ance that includes communication that understands and 
grasps the situation of both the patient and the family. 
Therefore, by clarifying the caregiving skills required 
for family caregivers from the perspectives of both the 
therapists providing caregiver guidance and the family 
caregivers actually performing the care, we believe 
therapists’ caregiver guidance can be implemented more 
effectively. We investigated previous studies on the 
development of caregiving skills and assessment tools 
necessary for family caregivers of patients with stroke 
to assist them with their daily life performance (The 
general conduct of life in which people live. [6]) for five 
years from 2015. Consequently, there is literature [7–9] 
on the development of tools and training programs to 
assess the practical skills of family caregivers of patients 
with stroke. Specific care skills related to ADL items, 
such as eating (e.g., placing food on the side of the 
plate that is easier for patients with stroke to eat), were 
identified [7]. However, no studies have identified the 
caregiving skills necessary to assist with daily life per-
formance (e.g., Instrumental Activities of Daily Living 
(IADL), work, hobbies, and other activities that have 
purpose and value for the individual) other than ADLs. 
Therefore, we decided to conduct this study as the first 
step toward developing a tool that allows occupational 
and physical therapists (hereafter, therapists) to assess 
the caregiving skills required by family caregivers when 
assisting patients with stroke with various daily life 
performance by observing their daily life performance. 
In this study, we first interviewed several therapists and 
family caregivers to identify the high-level, directly 
observable, abstract caregiving skills required of family 
caregivers when assisting patients with stroke in their 
daily life performance. Then, in Study 2, we surveyed 
a larger number of therapists and family caregivers to 
comprehensively identify the skills required by family 
caregivers. In other words, we explored these skills in 
Study 1 and confirmed their validity in Study 2.

Generally speaking, the term “caregiving” refers to  
“looking after the daily lives of sick people, disabled 
people, bedridden elderly people, etc.” [10]. In this study,  
“caregiving skills” were defined operationally as direct, 
observable skills that are necessary for providing assis-
tance with daily life performance to help people who 
have become dependent on caregiving due to illness or 
injury to lead a life with peace of mind. In this study, 
the subjects were limited to people who had suffered a 
stroke. As we are aiming to develop an observational 
assessment tool for family caregivers in the future, we 

defined the skills to be observable in the context of reha-
bilitation. We omitted items related to time and daily life 
management (e.g., regular medication administration) 
and indirect assistance (e.g., family members going 
shopping alone). In addition, we did not include medical 
procedures (e.g., injections and bedsores) for which 
therapists do not provide family guidance.

2. Research design and ethical considerations

Study 1 was an interview survey using a semi-struc-
tured interview method, and Study 2 was a questionnaire 
survey using the Delphi method. This study was con-
ducted after receiving approval from the ethical review 
committee of Mitsugi General Hospital (Approval No. 
1231) and Prefectural University of Hiroshima (Approv-
al No. 19 MH046-02) and was conducted following the 
principles of the Declaration of Helsinki.

3. Study 1

3.1 Methods
3.1.1 Study participants

The participants were therapists and family caregiv-
ers of patients with stroke (hereinafter, family caregiv-
ers).

It was necessary for the therapists to have a deep 
knowledge as experts. Schell et al. [11] states that it 
generally takes at least 10 years to become proficient in 
a field, but that sometimes it takes only 5 years to reach 
a level of proficiency. Therefore, with reference to these, 
the selection criteria for therapists are set out below, and 
those who meet all of the criteria are defined operation-
ally as the subjects of the study.

Therapists were those who were employed at 
Mitsugi General Hospital as of February 2020, or those 
with whom the authors could request to collaborate. The 
selection criteria were as follows: 1) clinical experience 
of at least 10 years; 2) clinical experience of at least five 
years with patients with stroke and at least 20 cases of 
family support; and 3) experience of lecturing at work-
shops, writing papers, or presenting at conferences. This 
study sought to gather opinions not only from therapists 
working in hospitals but also from home-visit rehabili-
tation therapists who are directly involved in the home 
life of patients with stroke and provide family guidance. 
Therefore, the selection criteria did not restrict therapists 
based on their place of employment.

Family caregivers were family members of patients 
with stroke who had been hospitalized in the convales-
cent rehabilitation ward of Mitsugi General Hospital and 
were living at home as of February 2020. The selection 
criteria were as follows: 1) the caregiver had received 
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some care guidance from a therapist before discharge 
from the hospital, and 2) the caregiver had at least three 
months of experience caring for a family member at 
home.

3.1.2 Data collection
The interview guide (Table 1) was created by three 

authors who have experience in qualitative research 
and family guidance, and a semi-structured interview 
of about 60 minutes was conducted based on this. 
The interviews were recorded with the consent of the 
participants using an IC recorder, and field notes were 
recorded.

3.1.3 Method of Analysis
A qualitative inductive analysis [12] was employed. 

First, the IC recorder data were converted into text data, 
and a verbatim transcript was created. From the verba-
tim transcripts, sentences related to the caregiving skills 
needed by family caregivers were extracted, and labels 
summarizing these sentences were created. Next, all 
labels were categorized into primary, secondary, and ter-
tiary categories according to similarities in their seman-
tic content. To ensure the validity of the categorization, 
the analysis was conducted in a consensual manner by 
three occupational therapists, including the author, who 
had experience in writing papers or presenting at con-
ferences on qualitative research. Microsoft Excel was 
used for the analysis. In addition, in order to explore the 
research question of “exploring caregiving skills” from 
various angles (triangulation [13]), we decided that the 
skills would not only be those common to both thera-

pists and family caregivers, but also those obtained from 
the narratives of either one of them. To collect broad and 
reliable data, we aimed to explore caregiving skills from 
multiple perspectives by utilizing the viewpoints of 
family caregivers who actually provide care and thera-
pists who instruct caregiving (therapists work in various 
settings such as hospitals and home-visit rehabilitation).

3.2 Results
3.2.1 Basic attributes of the participants

The participants consisted of six therapists (five 
occupational therapists and one physical therapist) with 
an average age of 37 ± 2.8 years, an average of 15 ± 2.6 
years of clinical experience, and an average of 14.4 ± 2.9 
years of clinical experience with patients with stroke. 
The mean number of family support cases was 90 ± 
54.5, and the most common affiliation was the hospital 
(four therapists), followed by home visits (two thera-
pists). There were 3 family caregivers (two males and 
one female) with a mean age of 65.3 ± 3.9 years. Two 
were spouses and one was a child of the patient with 
stroke. The average duration of caregiving experience 
was 10.6 ± 6.2 months.

3.2.2 �Pathological conditions of patients with stroke as 
described by the participants

Regarding the pathological conditions of the patients  
with stroke, the most common was moderate hemiplegia 
(five participants), followed by mild hemiplegia (two 
participants) and severe hemiplegia (three participants). 
All patients had higher brain dysfunctions, such as at-
tention and memory impairment. One therapist, who had  

Table 1  Interview content

Target Interview content

Therapists

1. �Please recall any the most memorable experiences of caregiving guidance so far, or any experiences where you think the 
guidance you provided was put to good use by the family caregiver, and talk about those cases.
We also collect the following information:
a. Information on patients with stroke (age, gender, degree of disability, higher brain dysfunction, etc.)
b. Information on family caregivers (age, gender, attributes, etc.)
c. Period during which caregiving guidance was provided

2. Specifically, for what purpose did you provide guidance on daily life performance?
3. Next, please tell us about a case where your caregiving guidance did not go well.

Collect information on above a.b.c. 
4. Specifically, for what purpose did you provide guidance on daily life performance?

Family caregiver

1. Please tell us about the specific caregiving guidance you received from the rehabilitation staff in the past.
The following are items to be listened to while relating them to the content of the research collaborator’s narrative. 
• When and to what extent are the contents of the caregiving guidance being put to use in daily life?
• �Framework for content of caregiving guidance (basic movements (turning over in bed, getting up, sitting, standing, 

etc.), mobility (walking, climbing stairs, operating a wheelchair, etc.), ADL (excretion, eating, dressing, grooming, 
bathing, etc.), IADL (shopping, washing, cleaning, managing medication, etc.), hobbies, etc.)

2. What kind of things do you do to make sure that your care goes well?
3. What kind of measures do you take when your care is not going well?
4. �Is there any caregiving skills you would have liked to have been taught by the rehabilitation staff while you were in  

hospital?
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more time to interview, talked about two patients with 
stroke; therefore, the total number of patients with stroke  
was ten.

3.2.3 Extracted skills
As a result of this analysis, 149 labels were created 

and categorized, as shown in Table 2. Twenty items 
were extracted from the secondary category, which 
corresponded to the caregiving skills needed by family 
caregivers of patients with stroke. These caregiving 
skills were further classified into 11 tertiary categories. 
In the following sections, [ ] indicates a tertiary category 
and á ñ indicates caregiving skills (secondary category).

4. Study 2

4.1 Methods
4.1.1 Study participants

The participants were therapists practicing with 
patients with stroke and their families, and family mem-
bers caring for patients with stroke. 

4.1.1.1 Therapists
The selection criteria for therapists were as follows: 

1) at least five years of clinical experience with patients 
with stroke, and 2) at least 20 cases of family support. 
Questionnaires were mailed to 36 member hospitals in 
Hiroshima Prefecture from the membership list (as of 
March 2021) of the “Kaifukuki Rehabilitation Ward 
Association,” which is available free of charge online, 
to recruit therapists who met the selection criteria. In 
addition, we recruited five participants in Study 1 and 16 
therapists who were introduced by the co-researcher.

4.1.1.2 Family caregivers
Family caregivers were the family members of 

patients with stroke undergoing rehabilitation at Mitsugi  
General Hospital. The selection criteria for family 
caregivers were as follows: 1) had received some care 
guidance from a therapist prior to discharge and 2) had 
at least three months of experience caring for an elderly 
patient at home. 77 family caregivers were selected from 
the hospital database using the following procedure. 1) 
discharged from a convalescent rehabilitation ward be-
tween April 2017 and September 2020; and 2) patients 
with stroke whose level of independence in daily living 
was more severe than level B1 (elderly people can trans-
fer to a wheelchair without assistance and eat and use 
the toilet away from bed) [14]. 

4.1.2 �Preparation of the Delphi method questionnaire 
and data collection

4.1.2.1 �Questionnaire development and implementation 
of the first questionnaire

The authors, who have experience in qualitative 
research, discussed and created the questionnaire by 
adding explanations and examples to the skill items 
obtained in Study 1. The questions were designed to ask 
respondents to answer how necessary the caregiving 
skills are in general, based on their own experience of 
providing care. After that, we conducted a preliminary 
survey with two current occupational therapists who are 
acquaintances of our research collaborators and provide 
guidance to families, and two family caregivers who are 
currently providing care. The appropriateness of the ex-
pressions was reviewed based on the opinions obtained, 
and a web-based questionnaire for therapists and family 
caregivers was constructed based on the skill items.

The questionnaire was based on the participants’ 
own caregiving experiences, and they were asked to 
indicate their degree of agreement (degree of need for 
caregiving skills) with each item on the 6-item method (1 
= not at all necessary to 6 = very necessary). In addition, 
an open-ended column was provided in which respon-
dents were asked to write the name of any skills other 
than those they thought were necessary, and why they 
were needed.

4.1.2.2 Implementation of the second questionnaire
Based on the results of the first questionnaire, the 

second questionnaire was revised to include the names 
of the skills, and the web system (creating graphs using 
Google forms) or documents (displayed as percentages) 
were revised or created to display the response distribu-
tion of the level of agreement for each caregiving skill 
for all research subjects, and the questionnaire was sent  
by email or post. The results are displayed as the com-
bined response distribution for all study participants 
(therapists and family caregivers), rather than the re-
sponse distribution for each individual study participant. 
Respondents were asked to rate their level of agreement 
on the 6-item method, referring to the distribution of 
responses. The second questionnaire did not include a 
free-response column.

4.1.2.3 Feedback
The results of the second questionnaire were 

tabulated. Regarding the skill items and their response 
distribution for which content validity could ultimately 
be confirmed, the survey was completed by sending an 
email to the therapist and mailing a document to the 
family caregiver.



184 FAMILY CAREGIVERS’ SKILLS FOR HOME STROKE PATIENT CARE

Table 2  Caregiving skills needed by family caregivers of patients with stroke obtained from interviews

Tertiary category Secondary category (technical skills) Primary Category

Environmental 
adjustment

1. �Clear away objects and sounds that interfere 
with activities※1

Adjusting the position of tools and making space for easy assistance.
6 others

2. Prepare necessary tools and materials Prepare tools to be used in the activity.
7 others

Motivating

3. �Talk to them in a way that elicits spontaneous 
action

• Encourage the children to be aware of the activity.
• Encourage the participants to perform the activity.

4. Share activities with patients with stroke※1 Make a memo together about the activity.
2 others

5. �Have them do the activities or parts of the activ-
ities they can do, depending on their abilities

Cl helps with only the parts that are difficult for him to do by himself.
7 others

Body stabilization 6. �Stabilize the body by supporting appropriate 
areas of the body and holding handrails

• Hold a handrail or adjust the height of the bed.
• Supporting parts of Cl’s body.
3 others

Body positioning
7. �Position the caregiver’s body in the right place Position the caregiver’s body near Cl’s body.

3 others

8. �Position the patient with stroke’s body in the 
right place

Turn your body in the direction of the transfer in advance.
4 others

Anticipating risk 9. �Anticipate injuries and falls in patients with 
stroke and caregivers and take safe measures

Do not leave the paraplegic’s side while performing activities that 
have a high risk of injury.
8 others

Activity 
promotion

10. Provide visual cues※1
• Write notes so that you know the steps of the activity.
• Pointing out the location of tools.
4 others

11. Provide linguistic cues※1 Communicate the order of activities by voice.
8 others

12. Provide tactile cues Guiding Cl. movements, not the caregiver’s intention.

Procedures 13. Use efficient procedures※1 Perform activities in order considering the paralyzed side.
2 others

Devising 
(trial and error)

14. Finding a better method※1 Care in a way that is easy for the caregiver to perform.
2 others

15. �Adjusting the assistance method and activity 
time according to the patient with stroke’s 
condition (physical condition, mood, and facial 
expressions).

Selecting and changing the method of care according to Cl’s physical 
condition.
5 others

Using tools 16. �Understand the characteristics of tools and use 
them appropriately

• Tilting tools (sliding boards and wheelchairs)
• Adjusting the height of tools (beds)
4 others

Communication

17. Use of positive words※1 Encourage awareness rather than pointing out mistakes.
2 others

18. Use clear and specific words※1 Avoid complicated instructions and give simple instructions.
2 others

19. Regarding dignity※2
• Avoid embarrassment and awkwardness.
• Choose words that Cl will not be uncomfortable with.
4 others

Checking 20. �Confirm whether the results meet the  
objectives and assist, if necessary※1 At the end of the activity, correct if necessary.

Cl: Client. In this study, it represents a patient with stroke.
※1: Caregiving skills extracted from the therapist’s narrative only.
※2: Caregiving skills extracted from family caregivers’ narratives only.
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4.1.3 Data Analysis
Referring to previous studies [15, 16], we deter-

mined the median value of each item answered by the  
6-item method and combined the responses of the 
therapists and family caregivers. As a result, an item 
was defined as having achieved consensus if it met the 
following two conditions: 1) the median value was 4.0 
or higher, and 2) 80% or more of the participants select-
ed 4 (a little necessary), 5 (fairly necessary), or 6 (very 
necessary) in the 6-item method. In previous research 
[15], there was a study that considered consensus to be 
reached when the agreement rate was 51% or higher, but 
since this time the research is at the stage of creating an 
evaluation tool, we set it at 80% in order to extract the 
skills that are truly important and necessary. The three 
authors reviewed and revised the names of the skill 
items and the content of the questionnaire, referring to 

the degree of agreement rate and free comments in the 
first questionnaire.

4.2 Results
4.2.1 �Questionnaire collection rate and basic informa-

tion on the participants
Table 3 presents the basic information on the partic-

ipants in the first and second questionnaires.

4.2.1.1 Therapists
In the first questionnaire, of the 45 respondents who  

responded to the web-based survey, 43 were valid 
responses after excluding two respondents who did not 
meet the participants’ selection criteria. In the second 
survey, a web-based questionnaire was sent to 43 partic-
ipants, 36 of whom provided valid responses. The par-
ticipants consisted of 22 occupational therapists and 21 

Table 3  Basic Information on the Subjects of the Second Questionnaire from the First Questionnaire

Therapists (n = 43)

Age (years) 38.3 ± 4.8

Gender (persons) Male
Female

36
  7

Job title (persons) Occupational therapist
Physical therapist

22
21

Years of experience as a therapist (years) 14.9 ± 4.2

Years of clinical experience with patients with stroke (years) 14.3 ± 4.3

Family support experience (persons) 91.4 ± 78.2

Stage currently involved (persons) Acute 10, Recovery 23, Life 8, Chronic 1, 
Education 1

Family caregivers (n = 22)

Age (years) 66.4 ± 9.8

Gender (persons) Male
Female

  4
18

Relationship to patients with stroke (persons)

Spouse
Child
Child Spouse
Sibling

  9
  8
  3
  2

Years of care (months) 62.1 ± 78.2

Living together (persons) Yes
No

19
  3

Frequency of care (persons) Daily 18, 3–6 days 2, Less than 2 days 1, 
In hospital 1

Activities for patients with stroke involved (persons)
Basic activities excluding transfers 19, 
transfers 22, ADL 19, IADL 21, hobby 
activities 7, other (e.g., hospital visits) 8

ADL: Activities of Daily Living
IADL: Instrumental Activities of Daily Living
Multiple responses were given regarding the patients with stroke’s activities in which the family caregiver is 
involved.
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physical therapists, the mean age was 38.3 ± 4.8 years, 
the mean clinical experience as a therapist was 14.9 ± 
4.2 years, and the mean clinical experience with patients 
with stroke was 14.3 ± 4.3 years. 

4.2.1.2 Family caregivers
In the first questionnaire, 23 of the 77 respondents 

responded, and 22 valid responses were obtained after 
excluding one person who did not meet the participants’ 
selection criteria. In the second questionnaire, the ques-
tionnaires were mailed to 22 participants, 22 of whom 
provided valid responses. The participants consisted of 
4 males and 18 females with a mean age of 66.4 ± 9.8 
years. Nine were spouses, while the others were chil-
dren, spouses of children, or siblings. 

4.2.2 Questionnaire survey results
The content validity of the caregiving skills re-

quired by family caregivers was examined using the 
Delphi method for therapists and family caregivers, and 
20 skills were agreed upon. The results of the first and 
second questionnaires are presented in Table 4.

4.2.2.1 Degree of consensus
Sixty-five family caregivers and therapists respond

ed to the first questionnaire and 58 responded to the 
second. In both the first and second questionnaires, 
the median score for family caregivers and therapists 
together was 4.0 or higher, and the total score of 4, 5, 
and 6 on the 6-item method exceeded 80% of the total, 
indicating a consensus on all 20 care skills. Therefore, 
the third questionnaire was not administered.

4.2.2.2 Correction of skill names
Many of the opinions obtained in the first free-re-

sponse section were different from those already includ-
ed in the skills generated in Study 1 or from the content 
of the current study. Based on the therapists’ opinions, 
the skill á16. Understand the characteristics of the tools 
and use them appropriatelyñ were modified to á16. 
Understand the characteristics of tools and orthoses and 
use them appropriatelyñ. The revised skills are shown 
in Table 4. After modifying the names of the skills and 
adding annotations to the questionnaire, a consensus was 
reached regarding all skills in the second questionnaire.

5. Discussion

The results of the analysis showed that 20 caregiv-
ing skills needed by family caregivers were extracted, 
all of which were confirmed to have content validity. In 
Studies 1 and 2, therapists and family caregivers were 
included. Therefore, we believe that we were able to ex-

tract more specific and practical caregiving skills specif-
ic to patients with stroke, that are necessary for living at 
home. The following sections discuss the characteristics 
and validity of the extracted items.

5.1 Characteristics of the skill items extracted
The care guidance and care experiences described 

by the participants in Study 1 were about cases with 
various pathological conditions, such as the degree of 
paralysis and the presence or absence of higher brain 
dysfunction. The skills extracted included not only phys-
ical and mental functions but also communication and 
tool use. Previous studies [7] have described caregiving 
skills applicable to specific daily life performances, such 
as eating, which is consistent with á2. Preparing neces-
sary tools and materialsñ in this study. The caregiving 
skills identified in this study included items with a high 
level of abstraction. To the best of our knowledge, no 
other study has captured the caregiving skills necessary 
for patients with stroke using highly abstract expres-
sions, which is novel in this respect. The highly abstract 
caregiving skill items can be applied to a variety of daily 
life performances rather than specific activities, and can 
be used in the future as items for assessing the caregiv-
ing skills of family caregivers of patients with stroke.

In addition, it is thought that the caregiver guidance 
provided by therapists tends to be biased towards tech-
nical content, such as movement guidance that focuses 
on physical functions. However, this study has revealed 
the need to emphasize not only such content, but also 
the [Devising (trial and error)] that family caregivers use 
in providing care, and [Communication] such as their 
attitudes and ways of relating to the patients with stroke. 
For example, this study showed the necessity of skills 
á14. Finding a better methodñ á15. Adjusting the assis-
tance method and activity time according to the patient 
with stroke’s condition (physical condition, mood, and 
facial expressions)ñ á20. Confirm whether the results  
meet the objectives and assist, if necessaryñ These skills 
are considered to be acquired by the caregivers them-
selves through their own experiences and reflections; 
however, they were not included in some past research 
reports [7–9]. However, Chow et al. [17] interviewed 
caregivers and patients with stroke who practiced pos-
itive care and reported that they prioritized their own 
well-being and dealt constructively with unexpected 
challenges. Condon et al. [18] also identified “devel-
oping problem-solving skills to cope with caregiving 
situations” as a key component of their intervention for 
family caregivers of patients with stroke. After returning 
home, patients with stroke may experience unexpected 
situations as they cope with the environmental changes 
during their hospital stay. Additionally, the support needs  
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Table 4  Results from the first questionnaire to the second questionnaire

No. Caregiving skill

The first questionnaire The second questionnaire

Therapists 
(n = 43)

Family 
caregivers
(n = 22)

Therapists 
and family 
caregivers
(n = 65)

Therapists
(n = 36)

Family 
caregivers
(n = 22)

Therapists 
and family 
caregivers
(n = 58)

MED % MED % MED % MED % MED % MED %

1 Clear away objects and sounds that 
interfere with activities 5 88.4 4 63.6 4 80 5 94.4 5 90.9 5 93.1

2 Preparing necessary tools and materials 5 97.7 5.5 95.5 5 96.9 5 97.2 6 100 5 98.3

3 Talk to them in a way that elicits  
spontaneous action 5 97.7 5.5 90.9 5 95.4 5 94.4 6 100 5 96.6

4 Share activities with patients with stroke 4 90.7 5 81.8 4 87.7 5 91.7 5.5 90.9 5 91.4

5
Have them do the activities or parts of 
the activities they can do, depending on 
their abilities

5 93 5 90.9 5 92.3 5.5 100 6 95.5 6 98.3

6
Stabilize the body by supporting  
appropriate areas of the body and  
holding handrails

5 95.3 6 95.5 5 95.4 5.5 100 6 100 6 100

7 Position the caregiver’s body in the 
right place 6 97.7 5 90.9 6 95.4 6 100 6 100 6 100

8 Position the patient with stroke’s body 
in the right place 5 88.4 5.5 86.4 5 87.7 5.5 100 6 86.4 6 94.8

9
Anticipate injuries and falls in patients 
with stroke and caregivers and take safe 
measures

6 100 6 100 6 100 6 100 6 100 6 100

10 Provide visual cues 5 93 5.5 86.4 5 90.8 5 100 5.5 95.5 5 98.3

11 Provide linguistic cues 4 93 5.5 90.9 5 92.3 5 97.2 5 95.5 5 96.6

12 Provide tactile cues 4 86 4 72.7 4 81.5 5 97.2 4.5 81.8 5 91.4

13 Use efficient procedures 5 100 5.5 90.9 5 96.9 6 100 6 95.5 6 98.3

14 Finding a better method 6 100 6 100 6 100 6 100 6 95.5 6 98.3

15

Adjusting the assistance method and  
activity time according to the patient 
with stroke’s condition (physical condi-
tion, mood, and facial expressions).

5 97.7 5 90.9 5 95.4 6 100 6 90.9 6 96.6

16

Understand the characteristics of tools 
and use them appropriately
→ �(modified)Understand the character-

istics of tools and orthosis and use 
them appropriately

6 100 6 100 6 100 6 97.2 6 95.5 6 96.6

17 Use of positive words 5 100 5 100 5 100 5 97.2 5.5 100 5 98.3

18 Use clear and specific words 5 97.7 5 100 5 98.5 5 97.2 5.5 100 5 98.3

19 Regarding dignity 6 100 6 100 6 100 6 97.2 6 100 6 98.3

20 Confirm whether the results meet the 
objectives and assist, if necessary. 5 97.7 5 90.9 5 95.4 5 100 5 95.5 5 98.3

Skill items marked with “→ (modified)” indicate that they were modified in the second questionnaire after the completion of the first questionnaire.
MED: Represents the median
%: The sum of the grades 4, 5, and 6 of the six-point scale as a percentage of the total
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of caregivers change over time as patients with stroke 
recover, and support that responds to the changing needs 
of caregivers is required [19]. As can be seen from the 
preceding research [17–19], it is stated abstractly that 
skills are needed to respond to changes in situations 
while providing care, but the specific skills are not clear-
ly stated. The novelty of this study is that it has revealed 
specific skills (á14ñ and á15ñ) related to the [Devising 
(trial and error)] required by family caregivers of patients  
with stroke. If the therapist provides family caregivers 
with guidance on caring for their loved ones from the 
perspective of items á14ñ and á15ñ, it is thought that 
the guidance will not simply be about “teaching” the 
family caregivers technical content, but will also change 
to content that “makes the family caregivers think” 
when certain situations arise. In order to achieve this 
kind of caregiver guidance, it will be necessary to get 
family caregivers involved with the patient with stroke 
as early as possible during their hospital stay, and to 
provide guidance that will encourage them to observe 
the patient’s changing condition and think about how 
they should provide care. It is also desirable to provide 
guidance more than once, rather than just once or twice. 
In addition to therapists need to be able to predict as far 
as possible the changes and needs that may occur in the 
future, and to be able to provide guidance that allows 
them to respond appropriately to changes in the patient’s 
condition. In other words, if therapists provide guid-
ance from this perspective and the quality of caregiver 
guidance changes, it will prevent family caregivers from 
becoming exhausted even if the situation changes before 
and after a stroke, and it will help them to acquire the 
ability to respond to patients with stroke who are in 
different conditions each day, and to continue living 
at home for longer. In this way, it may be possible to 
prevent the situation where the content of the caregiver 
guidance provided by the therapist, as described in the 
Introduction, is not fully utilized after discharge from 
hospital. Therapists should understand the necessity of 
this skill, and this study has clarified the perspective of 
necessary caregiver guidance for therapists who are not 
adequately instructed in clinical practice. 

5.2 Content validity of skill items
The results of Study 2 confirm the content validity 

of all 20 items. All items were considered to have high 
content validity, with a median score of 4.0 or higher 
for both the first and second questionnaires, and a total 
score of 4, 5, or 6 for the 6-item method of at least 80% 
of all items. In addition, we attempted to identify care-
giving skills that could not be extracted in Study 1 by 
soliciting opinions in the free-response section; however,  
no new skill items were generated. It can be inferred 

that this was due to the fact that highly valid caregiving 
skills had already been extracted in Study 1.

Considering each skill item, an agreement rate of 
á9. Anticipate injuries and falls in patients with stroke 
and caregivers and take safe measuresñ was 100% 
for both therapists and family caregivers in the two 
questionnaires. This was judged to be the skill with the 
highest agreement rate among the 20 skills, indicating 
that it is important for therapists to instruct caregivers to 
pay attention to the injuries and falls of not only patients 
with stroke but also family caregivers.

For [Communication] skills, the agreement rate 
among family caregivers was 100% for both question-
naires. In the free comments, family caregivers wrote,  
“I keenly feel that mental care for him is the most im-
portant.” “I value his feelings.” “Even if I get frustrated, 
I have to be careful with my words and try not to blame 
him.” Many of the descriptions were related to their 
relationships with patients with stroke. After a stroke, in 
addition to personality changes, various emotions, such 
as suffering, embarrassment, and sadness, are induced 
in patients with stroke [20], and the quality of the rela-
tionship between patients with stroke and their family 
caregivers plays an important role in their well-being 
[21]. The results of this study support the necessity of 
communication, as has been shown in previous research. 
However, as this study has shown, despite being a skill 
that family caregivers need, it is not given much impor-
tance by therapists in the context of caregiver guidance, 
and this is a major issue. Therapists should actively 
incorporate communication-related content into their 
caregiver guidance. When therapists are teaching these 
skills in a clinical setting, it would be a good idea to set 
up a situation and practice communicating while using 
the skills in á17ñ, á18ñ and á19ñ. If family caregivers can 
learn how to communicate smoothly in this way, they 
will be able to build good family relationships even in 
the caregiver-care recipient relationship, and they will 
be able to continue living at home for longer with fewer 
problems at home.

Conclusion

Through Research 1 and Research 2, 20 items of 
caregiving skills needed by family caregivers of patients 
with stroke were extracted, and their content validity 
was demonstrated from the perspectives of therapists 
and family caregivers. The caregiving skills identified 
in this study could be used in family guidance situations 
for people with moderate to severe paralysis in a conva-
lescent rehabilitation ward. In addition, it is thought that 
it can be used to provide guidance to family members 
who are not good at providing care or who lack confi-
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dence in providing care during home-visit rehabilitation. 
Furthermore, if the newly identified caregiving skills are 
incorporated into the training ladder for new therapists, 
it is thought that this will have a positive impact on the 
quality of the therapists’ caregiver guidance to families.

Limitations of the Study and Future Prospects

In Study 1, the degree of paralysis in the patients 
with stroke described by family caregivers was all mod-
erate or higher, and there was also higher brain dysfunc-
tion. As a limitation of this study, it is possible that the 
family caregivers interviewed only recalled the patients 
with stroke in front of them, and so it may have been 
difficult for them to answer objectively by imagining 
patients with stroke of various severities. It is necessary 
to be careful when generalizing the results of this study 
to a representative group of the patients with stroke and 
caregivers in general. It is an issue to consider whether 
the skills revealed in this study can be applied to and 
utilized by patients with stroke who were not included 
in this study, such as patients with stroke with mild 
paralysis or patients with stroke without higher brain 
dysfunction.

In addition, in Study 2, the number of samples 
was not large when the therapists were divided into 
occupational therapists and physical therapists, and 
there was also a bias in the stage at which the therapists 
were involved. There may be new skill items that we 
were unable to extract in this study, and it is necessary 
to widely ask more therapists working in various fields 
about the necessary caregiving skills.

Furthermore, in order to create an evaluation tool 
from the caregiving skills clarified in this study in the 
future, it is necessary to examine the construct validity 
and reliability.
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