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Objective: To clarify the percentage of stroke 
patients who are independent in performing tasks 
involved in public transportation use and problems 
faced while doing so.
Design: Single-institution retrospective study.
Patients: A total of 237 post-stroke patients utilized 
public transportation during their hospitalization in 
subacute rehabilitation wards.
Methods: Participants’ actual performance in 14 
tasks involving public transportation use was asses-
sed using the Public Transportation Use Assessment 
Form. For each task, the percentage of participants 
who could perform the task independently was cal-
culated and identified performance problems were 
categorized.
Results: The task with the lowest percentage of 
independent participants was “Walking in crowds”, 
with 146 of 236 (61.9%) participants performing 
this independently, followed by “Selecting depar-
ture time and platform” (149 of 229, 65.1%), and 
“Getting on and off trains” (162 of 230, 70.4%). 
Problems faced when “Walking in crowds” included 
the “Risk of colliding with others” (n = 34), “Stop-
ping abruptly” (n = 16), “Lack of attention to sur-
roundings” (n = 14), and “Unable to walk with the 
flow of people” (n = 11).
Conclusion: A significant number of patients could 
not perform tasks independently and faced various 
performance problems. These issues should be add-
ressed during rehabilitation to enable patients to 
use public transportation.

INVESTIGATION OF INDEPENDENCE IN THE TASKS INVOLVING THE USE OF PUBLIC 
TRANSPORTATION IN PATIENTS WITH SUBACUTE STROKE

Shin KITAMURA, PhD1–3, Yohei OTAKA, PhD1,3, Kazuki USHIZAWA, MS1,3, Seigo INOUE, MS1, Sachiko SAKATA, MS1 
and Kunitsugu KONDO, PhD1

From the 1Department of Rehabilitation Medicine, Tokyo Bay Rehabilitation Hospital, Chiba, 2Faculty of Rehabilitation, School of 
Health Sciences, Fujita Health University, Aichi, 3Department of Rehabilitation Medicine, School of Medicine, Fujita Health University, 
Aichi, Japan

LAY ABSTRACT
For stroke survivors, public transportation is the pri-
mary transportation mode for social participation, 
and rehabilitation often includes practising before re-
suming its use. Using public transportation includes 
many tasks requiring different movements and proce-
dures, each with varying difficulty for independence. 
In this study, we examined stroke patients’ indepen-
dence in performing 14 tasks required to use public 
transportation and identified each task’s difficulty. The 
results showed that the task with the fewest indepen-
dent participants was “Walking in crowds” (61.9% 
performed independently), followed by “Selecting de-
parture time and platform” (65.1%), and “Getting on 
and off trains” (70.4%). While some problems com-
mon to performing each task were observed, such as 
“Losing balance”, many were specific to each task. Un-
derstanding these challenges can contribute to deve-
loping focused practice plans for stroke patients, thus 
ensuring they can resume using public transportation.
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Social participation is an important factor influen-
cing the quality of life of individuals (1, 2), ma-

king it important to prioritize its promotion in stroke 
rehabilitation (3). When post-stroke patients begin 

to reintegrate into society, they frequently use public 
transportation as physical and cognitive impairments 
preclude them from driving vehicles owing to the 
increased risk of traffic accidents (4, 5). However, the 
use of public transportation presents challenges for 
post-stroke patients (4, 6–9), with some being una-
ble to use trains and buses (4, 10–13), limiting their 
social participation (13–17). Therefore, rehabilitation 
interventions to help individuals resume using public 
transportation post-stroke are important for promoting 
their social participation (18, 19).

Using public transportation involves multiple tasks. 
For example, riding trains requires walking outdoors, 
passing through ticket gates, waiting at the appropriate 
platform, and getting on and off the train. Previous 
studies have identified 14 tasks required for post-stroke 
patients to use public transportation, and a Public Trans-
portation Use Assessment Form (PTAF) was developed 
to assess the independence level regarding each task and 
the problems faced when performing these tasks (20, 
21). The tasks pertaining to using public transportation 
entail different movements and procedures; thus, va-
riations exist in task difficulty and the problems faced 
when performing them.

http://creativecommons.org/licenses/by/4.0/
mailto:otaka119@mac.com
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After a stroke, rehabilitation sometimes involves 
patients practising using public transportation (22, 23); 
however, constant practice can be difficult owing to 
various barriers, including ensuring patients’ safety, 
high costs due to personnel and time needs, and a lack 
of appropriate social services (e.g., medical insurance) 
(24). Therefore, few opportunities exist for patients to 
use public transportation in rehabilitation. Knowing 
which tasks stroke patients tend to be unable to perform 
independently and the problems faced in performing 
them could assist with efforts in practice that are 
focused on tasks that are expected to be challenging. 
One study used a questionnaire to examine difficulties 
across six aspects of public transportation use (i.e., 
transferring to and from, getting on and off, using the 
train or ferry facilities, orientation, booking and pay-
ment, and fear) and found that 3–16% of respondents 
reported difficulties post-stroke (8). Other studies have 
conducted interviews to clarify the range of difficulties 
experienced by individuals post-stroke when using 
public transportation, such as the cognitive load due 
to time pressures, the number of steps involved, and 
the physical demands of getting on and off a bus (6, 
9, 25). However, the specific tasks involved in using 
public transportation have not been comprehensively 
and objectively evaluated, and the proportion of inde-
pendent patients and problems encountered when per-
forming these tasks remain unclear. The present study 
aimed to determine the percentage of stroke patients 
who can independently perform the tasks involved in 
public transportation use and the problems faced in 
performing these tasks.

METHODS

Study design and setting 

This study retrospectively analysed the records of public trans-
portation use practices at the Kaifukuki Rehabilitation Ward 
of Tokyo Bay Rehabilitation Hospital, a 160-bed facility in 
Japan, between October 2017 and January 2020. These wards 
provide subacute intensive rehabilitation covered by the medical 
insurance system, admitting patients with stroke within two 
months of symptom onset and allowing a maximum stay of 
six months (26). 

In this hospital, patients could practise public transportation 
use according to their individual needs. The practice was con-
ducted in the cities of Narashino (population of 172,000 in 2017) 
and Funabashi (population of 632,000 in 2017) in northwestern 
Chiba Prefecture (27), which is adjacent to Tokyo. From these 
cities, it takes 30–40 min to reach Tokyo by train. Both cities had 
relatively high train and bus usage, accounting for 30% of all 
transportation use (28). The daily number of passengers at each 
station used in practice ranged from 11,000–137,000 (29, 30). 

All patient data used in this study, including the records of 
public transportation use practices, were extracted from the 
hospital’s medical records. Prior to the analysis, all data were 
anonymized by replacing the patient’s name with an identifica-
tion code. The protocol for the present study was approved by 

the appropriate ethics committee. The requirements for informed 
consent were waived because of the retrospective study design.

Participants 

Among the 803 post-stroke patients admitted during the study 
period, 237 patients who used public transportation were en-
rolled in the present study. In the Tokyo Bay Rehabilitation 
Hospital, patients who met the following criteria were con-
sidered to practise using public transportation: (i) they were 
expected to use public transportation after hospital discharge, 
(ii) they or their family hoped to practise using public trans-
portation, and (iii) their physical and occupational therapist and 
physician determined that such practice was necessary during 
their hospitalization. We gathered data from the hospital’s da-
tabase to determine the participants’ clinical and demographic 
characteristics. The data included patient evaluations on the 
Mini-Mental State Examination-Japanese (MMSE-J) (31, 32), 
Stroke Impairment Assessment Set (SIAS) motor items and 
higher cortical function items (33, 34), and the Functional 
Independence Measure (FIM) (35, 36) during the practice 
period. The MMSE-J is an 11-item questionnaire that asses-
ses cognitive function. Scores range from 0 to 30, with higher 
scores indicating better cognitive function. The SIAS motor 
items assess motor function on the hemiparetic side and consist 
of 5 items, with 6 grades from 0 (total paralysis) to 5 (normal) 
for each item. The SIAS higher cortical function items consist 
of the Visuospatial Perception item, which assesses unilateral 
spatial neglect, and the Speech item, which assesses aphasia. 
Each item is scored from 0 (severe) to 3 (no symptoms). The 
FIM assesses patients’ independence in activities of daily living, 
and consists of 13 motor and 5 cognitive items, with each item 
scored on a 7-point scale from 1 (total assistance) to 7 (complete 
independence); the motor score is the sum of the motor items 
(13–91 points) and the cognitive score is the sum of the cogni-
tive items (5–35 points). The MMSE-J, SIAS, and FIM scores 
were assessed by an occupational therapist, physical therapist, 
and nurse, respectively.

Practice of public transportation use
Each participant practised using public transportation accom-

panied by their physical therapist (PT) and occupational therapist 
(OT). The PTs and OTs assessed the participants’ performance 
during these sessions using the PTAF. The PTAF is a 15-item 
tool developed to evaluate post-stroke patients’ actual perfor-
mance of individual tasks involved in public transportation use 
(Fig. S1) (20). It includes the item “other problems observed”, 
and the remaining 14 items are classified into 4 categories (i.e., 
Plans for going out, Mobility, Using trains, and Using buses). 
These categories assess patients’ independence in performing 
tasks related to public transportation usage. Each task is scored 
on a 4-point scale: 3=independent (i.e., the patient can complete 
the task without any assistance from a therapist), 2 = requiring 
supervision or verbal assistance (i.e., the patient can complete 
the task with the therapist’s supervision or verbal assistance), 
1 = requiring physical assistance (i.e., the patient requires a 
therapist’s physical assistance to perform the task or requires 
the therapist to manipulate equipment, such as a ticket vending 
machine); and N = not applicable (i.e., patient does not need to 
perform the task; for example, if a patient uses only trains, the 
items in the category “Using buses” are not evaluated). If the 
patient could not perform the task independently (i.e., scores 
of 1 or 2), the specific difficulties in performing the task were 
recorded in the “Problems” section next to each item, which 
provided the opportunity for a free-response description. The 
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PTs and OTs used the PTAF in their daily clinical practice and 
were familiar with using this tool for assessment. The PTAF has 
been confirmed to have sufficient reliability and validity (19).

The type of transportation used for practice was selected 
from 1 of 3 courses—Train only (Course 1), Bus only (Course 
2), or Both Train and Bus (Course 3; Fig. S2). The course that 
was practised was selected based on discussions between the 
participant, their family members, physician, PT, and OT, 
considering the participant’s needs after hospital discharge. 
Before the practice day, participants were informed of the 
course and practice time by their therapists. The accompanying 
PTs and OTs provided physical or verbal assistance only when 
requested by the participant or when the therapists deemed it 
necessary for safety (e.g., fall prevention). The PTs and OTs 
assessed the patient’s performance through observation and, 
if necessary, by communicating with the patient, in order to 
identify patients’ perspectives, such as patients’ fatigue, pain, 
and difficulty in performing the task. In the “problems” section, 
behaviours were recorded when patients performed differently 
from the movement that the patients had practised as safe with 
their PTs and OTs during routine rehabilitation, and the PTs 
and OTs determined whether this behaviour interfered with the 
safe performance of each task. The PTs and OTs discussed and 
completed the PTAF immediately after the practice, resulting 
in a single assessment for each participant.

Data analysis

We examined the percentage of participants who could inde-
pendently perform the 14 tasks and 4 categories of the PTAF, as 
well as the 3 courses used in practice. First, we calculated the 
percentage of participants judged to be independent for all items 
except for the item “other problems observed”. Next, we cal-
culated the percentage of participants judged to be independent 
in all included items for all categories and courses. Each course 
included a different number of items. Course 1 included 10 items 
across the categories Plans for going out, Mobility, and Using 
trains; Course 2 included 9 items across the categories Plans 
for going out, Mobility, and Using buses; Course 3 included 14 
items across all 4 categories. Participants who had a score of 
“N, not applicable” in a task were excluded from the analyses. 
Participants with missing values were excluded in each analysis.

We extracted and classified the descriptive data in the 
Problems section of each PTAF item according to similarity 
in semantic content to determine the problems participants 
encountered while performing tasks. If a single description 
contained multiple issues, it was assigned multiple classifica-
tions (i.e., one descriptive response could be included in more 
than one classification). All descriptive data were classified and 
classifications consisting of more than one descriptive response 
were included in the analysis. We labelled each classification 
to reflect the data it encompassed. To determine the frequency 
of problems in performing each task, we counted the number 
of participants corresponding to data in each category (i.e., 
patients who were assessed by their therapists as having a 

problem in performing the task). The classification process was 
performed collaboratively by the first and third authors, after 
which the second author reviewed the results. If the second 
author deemed revisions necessary, the first and third authors 
reclassified the data. This iterative process continued until a 
consensus was reached.

RESULTS

Participants’ characteristics are presented in Table I. 
Participants exhibited relatively high scores on the 
MMSE-J, SIAS items, and the FIM, indicating that 
many of them had mild impairments post-stroke. In 
all, 20 participants (8.4%) used Course 1 (Train only), 
7 (2.9%) used Course 2 (Bus only), and 210 (88.6%) 
used Course 3 (Train and bus).

Table II presents the percentage of participants who 
could independently perform the tasks in each category 
and course. In Course 1, of the 13 participants who 
tried to perform all included tasks (i.e., the participants 
from the 20 participants who used Course 1, excluding 
the 7 participants who included tasks that were “N”), 2 
(15.4%) performed all tasks independently. In Course 
2, 2 (33.3%) of 6 participants could perform all tasks, 
and in Course 3, 75 (41.9%) of 179 participants could 
perform all tasks. Across all courses, a higher per-
centage of participants could independently perform 
the items in the “Plans for going out” category. The 

Table I. Patient characteristics (n = 237)

Sex: male/female 74/163
Age in years (mean [SD]) 63.4 (13.9)
Type of stroke, n 93/121/23
  Haemorrhage/infarction/subarachnoid haemorrhage
Side of hemiparesis, right/left/none 127/100/10
Days after stroke onset, mean (SD) 92.8 (42.7)
Days after admission to rehabilitation hospital, mean (SD) 62.7 (39.6)
MMSE-J, median (IQR) 29 (3)*
SIAS: median (IQR)
 Knee–mouth 4 (1)
 Finger–function 5 (1)
 Hip–flexion 5 (1)
 Knee–extension 5 (1)
 Foot–pat 5 (1)
 Visuospatial perception 3 (0)†

 Speech 3 (1)‡

FIM, median (IQR)
 Motor score 86 (8)
 Cognitive score 32 (6)
 Total score 117 (12)
FIM: Functional Independence Measure; IQR: interquartile range; MMSE-J: 
Mini-Mental State Examination-Japanese; SIAS: Stroke Impairment Assessment 
Set, Missing data: * = 15, † = 2, ‡ = 11.

Table II. Percentage of participants who completed the task comprising each category and course

Course Overall course

Categories

Plans for going out Mobility Using trains Using buses

Course 1. Trains (n = 20) 2/13 (15.4) 14/20 (70.0) 4/15 (26.7) 4/15 (26.7) -
Course 2. Buses (n = 7) 2/6 (33.3) 6/7 (85.7) 2/6 (28.6) - 2/7 (28.6)
Course 3. Trains and buses (n = 210) 75/179 (41.9)* 160/208 (76.9) 118/208 (56.7) 99/186 (53.2) 113/198 (57.1)*

Number of missing values: n* = 4. In each cell, the number to the left indicates the number of participants who were able to perform all tasks independently 
and the number to the right indicates the number of participants who practised all tasks included in the category or course. The numbers in parentheses 
indicate the percentage of participants who were able to perform all tasks in each course or category.
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other categories did not significantly differ in the per-
centage of participants who could perform the tasks 
independently. 

Fig. 1 shows the percentage of participants who 
could perform the 14 tasks independently. The task 
with the lowest percentage of independent participants 
was “Walking in crowds”, with 146 of 236 (61.9%) 
participants performing it independently, followed 
by “Selecting departure time and platform” (149 of 
229, 65.1%), “Getting on and off trains” (162 of 230, 
70.4%), and “Getting on and off buses” (156 of 217, 
71.9%). Problems in performing each task are pre-
sented in Table III. Although some common problems 
were identified such as balance problems, improper 
procedures, and fatigue, many were specific to each 
task. “Walking in crowds” included the problems “Risk 
of colliding with others” (n = 34), “Stopping abruptly” 
(n = 16), “Lack of attention to surroundings” (n = 14), 
and “Unable to walk with the flow of people” (n = 11).

DISCUSSION

This present study retrospectively analysed patient 
records of public transportation use practice on the 
PTAF during their admission to a rehabilitation hospi-
tal to determine the percentage of stroke patients who 
could perform each task independently and associated 
performance problems of tasks involved in using pub

lic transportation. A significant number of patients 
were unable to perform tasks independently and faced 
various problems in performing them. The task with 
the lowest percentage of independent participants 
was “Walking in crowds”, with 61.9% of participants 
performing it independently. 

To the best of our knowledge, this study is the first 
to comprehensively and objectively evaluate the actual 
performance of post-stroke patients in using public 
transportation by using a standardized assessment 
tool. A previous study identified  six tasks related to 
public transportation use and reported that individuals 
post-stroke most frequently encountered difficulty with 
“Getting on and off” both trains and buses (8). While 
that study provided valuable insights by identifying 
tasks for targeted interventions, the limited number of 
identified tasks did not capture the full range of tasks 
required for using public transportation. Moreover, as 
the previous study relied on self-report data, reliabi-
lity issues, such as inconsistent criteria for assessing 
difficulty, cannot be ruled out. Conversely, our study 
employed the validated and reliable PTAF to determine 
the proportion of independent patients and performan-
ce problems across a wide array of tasks. The results 
provide more robust insights into the tasks that should 
be adequately assessed and practised in rehabilitation.

The percentage of participants who could inde-
pendently perform all course items ranged from 

Fig. 1. Percentage of participants who 
could independently perform each 
task involved in using public transport. 
Number of missing values: *n = 2, 
†n = 3. Bold text indicates category 
names that include individual tasks. 
The percentage of participants judged 
to be independent after excluding those 
who scored “N” in each task involved in 
public transport use.
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Table III. Problems performing each task independently

Problems in performing tasks Details n

Creating and understanding plans 208

Unable to understand plans They could not follow the plan while understanding routes, times, and fees
They faced difficulties in utilizing compensatory strategies such as memos

14

Unable to create plans They could not develop a plan independently and needed help from others
They could not utilize the internet to access information needed for planning

8

Confusion due to unfamiliar environment They were unfamiliar with courses that they did not normally use and were confused regarding executing their 
plan

7

Movement over long time 210

Unstable gait They stumbled and exhibited difficulty swinging their legs forward as they walked longer distances, and their 
postural control became unstable

21

Feeling fatigued They became fatigued and, in some cases, needed to rest 16
Experiencing pain They began to feel pain in their lower back and knees 3
Changes in vital signs They were short of breath and their blood oxygen saturation decreased 2
Decrease in walking speed Their walking speed decreased 2

Walking in crowds 209

Risk of colliding with others They collided or nearly collided with people or objects around them 34
Stopping abruptly They stopped abruptly in a crowded place, disrupting the flow of people around them 16
Lack of attention to surroundings They could not walk while paying attention to their surroundings 14
Unable to walk with the flow of people They could not walk with the flow of people due to slow walking speed 11

Using outdoor stairs 205

Losing balance They lost their balance, tripped, or failed to shift their centre of gravity 17
Improper movement procedures In their haste to keep up with the flow of people, they made mistakes in some procedures, such as the order of 

steps and whether to use handrails, and their movements became chaotic
9

Going up/down in improper position Their positioning when going up and down (right or left side of the stairs) was opposite to the flow of people, 
interfering with others’ movements

4

Slow speed while going up/down stairs Their speed of going up and down stairs was slow, and they could not move with the flow of people 4
Getting fatigued They felt exhausted when going up large flights of stairs 3

Using escalators 207

Losing balance They lost their balance when getting on and off escalators 9
Lack of attention to surroundings They found it difficult to pay attention to their surroundings and obstructed the movement of others 9
Unable to get on/off with the motion of 
the escalator

They could not move their feet at the right time to match the motion of the escalators and stopped or slowed 
down when getting on and off escalators

8

Unable to get on/off with the flow of 
people

They could not get on/off with the flow of people and stopped or slowed down when getting on and off the 
escalator

6

Using escalators in dangerous positions They used the escalator by riding in a dangerous position, such as riding with their feet sticking out of the steps 6
Improper movement procedures Despite the need for support, they got on/off escalators without gripping the handrail 4

Operating ticket machines 178

Not understanding operating procedures They could not understand procedures such as adding money to their IC cards or purchasing tickets 9
Not understanding fares They could not recognize and calculate the required amount of money when checking the fare list 5
Difficulties taking out cash/prepaid IC 
cards

They took a long time or needed assistance to take out their wallets (cash) or cards 3

Passing through ticket gates 203

Difficulty taking out prepaid IC cards/
smartphone

They experienced difficulty putting away and taking out their prepaid IC cards and smartphones while walking, 
which took time or caused them to stop in crowds
They could not handle prepaid IC cards with one hand while holding a cane with the other

10

Unable to pass through in line with the 
flow of people

They stopped walking because they could not move with the flow of people 7

Unable to use prepaid IC cards/
smartphones at ticket gates

They could not use their IC cards or smartphones properly at the gate or did not know how to use them 6

Unable to handle tickets They lost their ticket
They forgot to take their ticket from the ticket gate

3

Passage through narrow spaces They hit their paretic lower limb on the ticket gate 2
Unable to select the appropriate ticket 
gates

They attempted to enter a ticket gate that was impassable (e.g., opposite direction, closed) 2

Selecting departure time and platform 202

Unable to select platforms They took a long time or needed assistance in selecting the platform of the train they wanted to board 28
Unable to check timetable/information 
display signs

They took a long time or required assistance to understand timetables and information boards due to aphasia 
or cognitive dysfunction
They failed to see timetables or information boards owing to a lack of attention (including the effects of 
attention disorders, such as unilateral spatial neglect)

28

Unable to select a train They tried to board trains that did not stop at the station they wanted to get off at For example, trying to board 
an express train when they should have boarded a local train or trying to board a train on a different line

8

Getting on and off trains 203

Losing balance When stepping over the gap between the train and the platform, they lost their balance because they could not 
control their centre of gravity, or their feet were caught in the gap between the platform and the train

16

Improper movement procedures They stepped out in the incorrect order (e.g., getting on from the paretic side first when one should get on from 
the non-paretic side)
They got on and off without using a cane or handrail

14

Unable to get on/off in a short time They could not move smoothly due to impatience and lack of attention
They took time to switch canes to grip the handrail near the door of the train

9

(Continued)
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15.4–41.9%. Over half of post-stroke patients who 
were expected to use public transportation had a limited 
ability to do so, which was consistent with prior stu-
dies (4, 11). Thus, post-stroke patients need additional 
support to use public transportation, including trains 
and buses. Improving the social infrastructure related 
to transportation, enhancing the healthcare system for 
support and practice, and developing rehabilitation 
intervention strategies that promote independence 
are necessary to eliminate restrictions on post-stroke 
patients’ social participation. 

The low percentage of independent patients for 
“Walking in crowds” can be explained by slow gait 
speed and difficulties with multitasking, which are 
common among post-stroke patients. When walking in 
a crowd, one must pay attention to one’s surroundings 
so as not to get in the way of others. However, after 
a stroke, walking while paying attention to multiple 
tasks is critical (37, 38), and excessive auditory and 
visual stimuli while walking can make individuals 
unstable (39). Thus, the study participants experienced 
difficulties walking to their destination (or when 

Table III. (Continued)

Getting on and off trains (continued) 203

Unable to get on/off with the flow of 
people

They could not get on/off with the flow of people and consequently stopped moving, hindering others 9

Unable to select a station to get off at 
after getting on the train

They did not get off the train even when the train arrived at the station where they planned to get off
They tried to get off at a different station

8

Difficulty going up and down steps Owing to the large height difference between the platform and the train, they could not smoothly get on/off the 
train while walking, and consequently stopped moving

2

Movement in trains 200

Losing balance They lost their balance when moving in a train, standing or sitting in their seat, or maintaining a standing 
position using a strap

9

Danger while moving when the train is 
running

They were unstable in their movements as they stood up before the train stopped 7

Danger while standing and sitting on 
a seat

They needed verbal assistance in timing their movements when getting up from their seats and sitting down, or 
physical assistance because their movements were unstable

5

Unable to select a suitable mobility 
method 

They could not select a method that suited their mobility, such as walking without a cane or handrail, which 
made their movement unstable

2

Selecting departure time and bus stop 185

Unable to select a bus stop They could not find the bus station or select the bus stop from which the bus they wanted to board would 
depart

11

Unable to check timetable/information 
display signs

They could not understand the departure time of buses as they were unable to check the timetables and 
confirm the time

11

Getting on and off buses 180

Losing balance When stepping across the space between the bus and the bus stop, they lost control of their centre of gravity 
and their balance

23

Improper movement procedures They stepped in the incorrect order (e.g., getting on from the paretic side first when one should get on from the 
non-paretic side)
They got on and off without using a cane or handrail
They tried to get on from inappropriately far away
They were confused in the sequence of actions related to handling the cane or IC card (e.g., switching the cane 
from one hand to the other)

13

Unable to go up/down high and distant 
steps

Owing to the large height difference and distance between the bus and the bus stop, they had difficulty getting 
on/off the bus by themselves and needed physical assistance

6

Unable to get on/off in a short time They could not move smoothly owing to impatience or lack of attention 4
Unable to get on/off with the flow of 
people

They could not get on/off with the flow of people and consequently stopped moving, obstructing others 3

Unable to go up/down steps carrying a 
cane/IC card

They could not use handrails or a cane to get up and down steps while holding an IC card 3

Movement in buses 187

Losing balance They lost their balance when moving on the bus or standing by holding onto the strap 11
Danger owing to moving while the bus 
is running

They moved when the bus was running, which made their movements unstable 4

Difficulty standing up and sitting on the 
seat

Immediately after they boarded the bus, they could not decide which seat to take, and it took a long time for 
them to sit down
They became unsteady when standing up from their seats

4

Paying fares 190

Unable to understand the payment 
procedure

They were unsure how to pay by touching a device or how to recharge their IC card or smartphone
They were unsure how to exchange money
They could not pay quickly and in accordance with the flow of people

12

Difficulty in preparing cash/IC card They took a long time to retrieve cash (wallet), IC card, or smartphone because they had not prepared in 
advance for payment

7

Not understanding fares They did not check the fare chart or did not know how to read it 3
Unable to handle tickets They forgot to take their ticket when they boarded

They lost their ticket
2

IC: Integrated Circuit. 
The number listed on the same line as the task name indicates the number of participants who performed the task. The number listed on the same line as the 
problem indicates the number of participants for whom each classified problem was reported.
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looking for their destination) while continuing to pay 
attention to their surroundings. Additionally, stroke 
patients have a reduced walking speed (40), and they 
face challenges when walking in crowds, as they need 
to walk at a speed that matches the flow of the crowd. 
Another reason for challenges related to “Walking in 
crowds” could be the difficulty of practising in a hos-
pital prior to a real-world setting. “Walking in crowds” 
is significantly influenced by external factors, such as 
the flow of the surrounding crowd and congestion; 
thus, it requires adapting to a continuously changing 
environment. Therefore, creating an environment that 
resembles the real-world setting for practising in the 
hospital is challenging and could hinder the adequate 
evaluation and practice of skills before actually using 
public transportation.

“Selecting departure time and platform” was another 
task with few independent patients. This could be be-
cause the participants were unfamiliar with the station 
they used in the practice, which was relatively large. 
Practising using public transportation in our study did 
not involve the trains and buses that the participants 
typically used but rather the courses prescribed by 
the hospital. Therefore, participants may have been 
unfamiliar with the station layout and train lines used 
in the practice. Additionally, the two stations used in 
the practice had multiple platforms, while the trains 
arriving and departing from these stations had seve-
ral patterns depending on the number of stops (e.g., 
rapid train, express train) and destinations. There-
fore, participants had to choose the correct trains and 
platforms in an unfamiliar environment, potentially 
making it difficult to understand information such as 
departure times and their location in the station. This 
finding is supported by a previous study that reported 
behavioural patterns in which post-stroke individuals 
avoided unfamiliar routes due to difficulties related 
to understanding bus schedules and the complexities 
of bus terminals (6). Note that after participants are 
discharged from hospital, it is not always necessary 
for them to check timetables and information signs at 
stations they are familiar with or at smaller stations. 
Therefore, more participants may be able to perform 
this task independently. However, by assessing per-
formance at a station unfamiliar to the participants, 
the present study provides insights into the problems 
that post-stroke individuals may face when going to a 
station for the first time.

“Getting on and off trains” and “Getting on and off 
buses” were also tasks with few independent patients, 
consistent with an earlier community-based study 
(8). As there are often distance and height differences 
between station platforms and trains and between bus 
stops and buses, getting on and off them requires the 
ability to maintain balance. However, post-stroke pa-

tients often experience balance problems due to motor 
paralysis and other impairments (41, 42), making it 
difficult to maintain balance while taking large steps. 
Therefore, performing this task was physically deman-
ding (6, 9, 43) and could have increased the risk of loss 
of balance. Further, owing to various impairments, 
post-stroke patients often take a long time to perform 
certain movements and face challenges when moving 
with the flow of people within the limited timeframe 
between when a train or bus arrives and when it de-
parts (6, 9). 

Common performance problems were identified for 
several tasks, including balance problems, fatigue, and 
improper procedures for performing the task. Balance 
problems (44) and fatigue (45) are common symptoms 
after stroke, and the results of the present study reveal 
that these symptoms directly affect the performance 
of some tasks related to the use of public transporta-
tion. Improper procedures in performing the task may 
suggest that cognitive impairment, one of the most 
common symptoms after stroke (46), prevented the 
participants from understanding the correct sequence 
of tasks and paying attention to this sequence when per-
forming the task. Previous studies have reported that 
the presence of these symptoms (balance problems, 
fatigue, and cognitive impairment) is associated with 
low levels of independence in instrumental activities 
of daily living, including using transportation (47–49), 
thereby supporting the present study’s findings. These 
findings also suggest the need to adequately evaluate 
these symptoms in patients and their impact on task 
performance when using public transportation. Espe-
cially following a stroke, it is important to evaluate 
patients’ ability to learn procedures to perform tasks, 
as it can be difficult to acquire the skills to perform 
cognitively demanding tasks, such as tasks that require 
different and more complex procedures than those 
prior to the illness (50, 51). If the patient is unable to 
learn new procedures after repeated practice, continued 
practice until independence may not be very effective 
and compensatory measures, such as using different 
modes of transportation (18), may be recommended. 
Additionally, stroke patients also have a tendency to 
decrease their independence in activities of daily living 
when the environment changes from hospital to home 
(i.e., discharge from hospital to home) (52). Similarly 
in the use of public transportation, skills acquired 
during inpatient rehabilitation may not be utilized in 
a different setting following their discharge from a 
hospital. As such, there is a need to assess whether the 
skills learned are transferred for use in transportation in 
the community setting, and to consider how to follow 
up after discharge from a hospital.

One limitation of the present study was the use of 
a single rehabilitation hospital in Japan. Our results 
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may have been influenced by the characteristics of the 
area’s public transportation system where the facility 
is located and by the characteristics of the patients 
admitted. Therefore, while the study results could be 
generalized to similar settings, it may not be possible 
to generalize them to different regions or countries with 
significantly different settings, including rural areas 
where the use of public transportation is particularly 
important for the social participation of people with 
stroke (13).

In conclusion, the present study identified the per-
centage of post-stroke patients able to independently 
perform 14 tasks related to the use of public transpor-
tation, along with problems that were encountered. A 
significant number of patients were unable to perform 
tasks independently and faced various problems in 
performing them. These issues should be addressed 
in the rehabilitation process to enable stroke patients 
to use public transportation once again. 
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