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Objective: To identify factors associated with ear-
lier independence in “real-life walking” during hos-
pitalization in subacute stroke patients.
Design: Retrospective cohort study.
Subjects/Patients: Two hundred and six hemiplegic 
patients.
Methods: Functional Independence Measure (FIM) 
walking items were measured biweekly from 
admission to discharge. Patients were grouped by 
achieving independent “real-life walking” (FIM-
walking score ≥6). Time to independence, stratified 
by age, FIM motor score (FIM-M), FIM cognitive 
score (FIM-C), and Functional Ambulation Cate-
gories (FAC) scores were compared using Kaplan– 
Meier plots and log-rank tests. Hazard ratios were 
calculated via multivariable Cox proportional 
hazard models.
Results: The median time to independence was 4 
weeks, with significant differences (p < 0.05) by 
age, FIM-M, FIM-C, and FAC stratification. Age ≤64 
years (hazard ratio 1.92, 95% confidence inter-
val 1.21–3.06), FIM-C ≥25 (hazard ratio 2.42, 
95% confidence interval 1.52–3.86), and FAC ≥3 
(hazard ratio 1.98, 95% confidence interval 1.22–
3.21) significantly affected earlier walking inde-
pendence (all p < 0.01). Impeding factors were 
FIM-M ≤38 (hazard ratio 0.23, 95% confidence 
interval 0.13–0.40; p < 0.01) and FAC = 0 (hazard 
ratio 0.184, 95% confidence interval 0.06–0.62; 
p < 0.01).
Conclusion: Early improvement in “real-life walking” 
was associated with younger age, greater cognitive 
function, and greater “test-setting walking” ability 
on admission. Low activities of daily living indepen-
dence and “test-setting walking” ability hindered 
early progress.

CHARACTERISTICS OF SUBACUTE STROKE PATIENTS WHO ACHIEVE EARLIER 
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LAY ABSTRACT
This study focused on identifying factors influencing 
early walking independence in patients with stroke 
during hospitalization. While most research on walking 
outcomes in patients with stroke emphasizes “test-
setting walking” in controlled environments, this study 
examined “real-life walking” in daily settings, which 
is less frequently studied and typically only asses-
sed at a single time point. Researchers followed 206 
patients with stroke in a rehabilitation ward and regu-
larly assessed their real-life walking ability. The study 
revealed that most patients achieved walking inde-
pendence after approximately 4 weeks. Factors that 
promoted early independence included being younger 
than 64 years old, having better cognitive function, 
and having better walking ability on admission. Con-
versely, low independence in activities of daily living 
and poor walking skills at the start of rehabilitation 
slowed progress. These findings can help healthcare 
teams develop more effective rehabilitation plans for 
patients with stroke.
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Gait disturbance is a significant poststroke issue 
that impacts activities of daily living (ADL) and 

quality of life (1). Accurate prediction of independent 
walking facilitates rehabilitation planning and setting 
goals (2). Research has indicated that age (3, 4), lower 
extremity muscle strength on the paralysed side (2), 
cognitive function (4), and ADL level (5) at the time 
of stroke influence walking ability. Kennedy et al. (6) 
studied the number of days until walking in a test situa-
tion 3 months after stroke onset and reported a median 
of 6 days. They reported that older age, diabetes, severe 
stroke, haemorrhagic stroke, and right hemisphere 
stroke were associated with delayed improvement in 
walking independence. These studies focused on “test-
setting walking” ability in controlled environments, 
such as the Functional Ambulation Categories (FAC) 
(7) and 10-m walking speed assessments (8).

However, identifying the characteristics of patients 
who achieve early improvement in “real-life walking” 
during hospitalization can assist in setting reha-
bilitation goals and planning in-hospital walking 
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programmes. Thus, research on predicting “real-life 
walking” performance outcomes is needed (9). The 
Functional Independence Measure (FIM) (10), an 
ADL-evaluation method in real-life settings, includes 
18 subitems, of which 13 are motor and 5 are cognitive 
items. The “FIM-walking” item practically evaluates 
functional performance during hospitalization, inclu-
ding daytime and nighttime activities, in contrast with 
“walking ability in test environments” (10).

To date, few reports have predicted “real-life 
walking” independence during hospitalization. Maki-
zako et al. (11) reported that the Berg Balance Scale 
(12) score on admission predicted walking indepen-
dence in real-life situations 3 months after admission 
in patients with stroke at a convalescent rehabilitation 
hospital. Ishiwatari et al. (13) reported that trunk fun-
ction on admission could predict walking indepen-
dence in real-life situations on discharge in patients 
with stroke at an acute care hospital. However, these 
studies focused on assessments at a single time point 
rather than identifying the characteristics of patients 
who achieve early independence.

Although these studies provided valuable insights 
into predictors of discharge outcomes, they primarily 
assessed walking ability at a single time point, such 
as discharge. They did not investigate factors asso-
ciated with rapid recovery of walking ability during 
hospitalization. Therefore, our study could fill a gap 
in the literature by examining factors associated with 
early independence in “real-life walking” performance 
during hospital stays. 

In a recent systematic review, Meyer et al. (14) 
identified factors impacting discharge FIM total scores, 
such as admission functional level, National Institute 
of Health Stroke Scale (15), dysphasia, impulsivity, 
neglect, previous stroke, and age. However, they did 
not predict individual functional components such 
as walking (14). Although Chevalley et al. (16) also 

reported in their systematic review that admission FIM 
motor scores above 26 indicated a greater likelihood 
of returning home, they did not address the rate of 
functional improvement during hospitalization. This 
highlights the need for more specific subscore analyses 
and time-sensitive assessments. 

This study aimed to identify factors influencing early 
walking independence in real-life situations by exami-
ning the FIM-walking score in patients with subacute 
stroke in a convalescent rehabilitation ward.

METHODS

Participants

We conducted a retrospective cohort study of patients with 
stroke admitted to a convalescent hospital. The inclusion 
criterion was patients with subacute stroke admitted to Kyoto 
Rehabilitation Hospital between January 2020 and October 
2023. The exclusion criteria were patients with infratentorial 
lesions, subarachnoid haemorrhage, multiple lesions, a history 
of stroke, needing assistance in ADL before the stroke, an 
onset-to-admission interval of more than 120 days, hospitaliza-
tion for 6 days or less, sudden deterioration of symptoms, no 
paralysis, FIM-walking score ≥6 on admission, and incomplete 
data. Among the 544 patients with hemiplegia admitted during 
the same period, 206 were included in the analysis after 338 
who met the exclusion criteria were excluded (Fig. 1). All 
patients underwent physical and occupational therapy and 
speech therapy, if needed, for 2.5–3 h daily, 7 days a week, 
from admission to discharge, in accordance with the Full-time 
Integrated Treatment (FIT) programme for standardizing 
training content and intensity (17). This programme aimed to 
facilitate a standardized approach among therapists by setting 
exercise difficulty levels on the basis of motor learning prin-
ciples, focusing on ADL and walking training. Additionally, 
the FIT programme helped minimize variability in therapists’ 
levels of expertise or treatment approaches through a team-
based structure, utilizing a dual therapist system with desig-
nated primary and secondary therapist roles (17). In addition, 
the rehabilitation plan, goal setting, and length of stay during 
hospitalization were determined at regular conferences held 
by the attending physician, nurses, physical therapists, occu-

Patients with subacute stroke admitted to the Kyoto Rehabilitation 
Hospital between January 2020 and October 2023 (n=544)

Excluded（n=338）
1. Patients with infratentorial lesions, 

subarachnoid hemorrhage, multiple lesions (n=127)
2. History of stroke (n=52)
3. Needing assistance in ADL before the stroke (n=72)
4. Onset to admission interval of more than 120 days (n=3)
5. Hospitalization for 6 days or less (n=6)
6. Sudden deterioration of symptoms (n=13)
7. No paralysis (n=6)
8. FIM walking score ≥ 6 at admission (n=22)
9. Incomplete data (n=37)

Stroke cases main analysis（n=206）

Non-Independent at the 
point of discharge
（n=104）

Independent at the     
point of discharge
（n=102）

Dropout（n=0）Dropout（n=0）

Subject of analysis
Not Independent（n=104）

Subject of analysis
Independent（n=102）

Fig. 1. Flow diagram of patient enrolment and study completion. Among the 
544 patients with hemiplegia admitted to the Kyoto Rehabilitation Hospital 
between January 2020 and October 2023, 206 were included in the analysis 
and 338 were excluded on the basis of the exclusion criteria. The number of 
patients included in the study was 102 and 104 for the Independent and Non-
Independent groups, respectively. FIM: Functional Independence Measure.
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pational therapists, speech therapists, medical social workers, 
and national registered dietitians.

This study was approved by the Ethics Committee of Fujita 
Health University (approval number: HM22-504; August 10, 
2021) and registered in the University Hospital Medical Infor-
mation Network-Clinical Trials Registry (UMIN-CTR UMIN 
000053209). Since this was a retrospective observational 
analysis using only existing data, no written or verbal consent 
was required or obtained from the patients. Study details were 
disclosed to the patients so that they could decline their data’s 
use for research (opt-out).

Measurements

Upon admission, data on patient age, sex, stroke type, paralysed 
side, number of days from onset to hospital admission, number 
of days from onset to hospital discharge, total lower-extremity 
motor function score of the Stroke Impairment Assessment Set 
(SIAS LE) (18), total FIM-motor item score (FIM-M) (10), FIM-
walking score (a subitem of FIM-M) (10), total FIM-cognitive 
item score (FIM-C) (10), and FAC score (7) were recorded. 
Additionally, the primary endpoint variable, FIM-walking, 
was assessed every 2 weeks from admission to discharge. In 
our study, we defined “real-life walking” as the performance 
of practical walking in a structured hospital ward. Specifically, 
patients were evaluated when they rose from their hospital 
beds, opened doors to their rooms, navigated around other 
patients who might be walking in the hallway, and proceeded 
to their designated destinations, such as the restroom or dining 
area. Additionally, this assessment included conditions during 
daytime and nighttime and immediately upon awakening. The 
FIM (10) is an ADL evaluation method consisting of 18 evalua-
tion items, 13 of which address motor and 5 of which address 
cognitive issues. Each item is rated on a 7-point Likert scale 
from 1 to 7, depending on the degree of assistance needed. The 
FIM-walking subitem is evaluated under conditions of actual 
walking performance in real-life situations. Independence in 
this study was defined as an FIM-walking score of 6 or hig-
her (6 = modified independence, 7 = complete independence). 
Complete independence (score of 7) means that the individual 
can safely walk at least 150 ft (50 m) without assistive devices. 
Modified independence (score of 6) means that the individual 
can walk at least 150 ft (50 m) without supervision but with 
the support of an orthosis, cane, or walkerette. Specifically, a 
FIM-walking score of 6 or higher indicates that the patient can 
independently ambulate in the actual ward setting without the 
need for assistance or supervision. FIM scores of 1–5 are deter-
mined by the level of physical assistance required for walking 
and the presence of supervision. The reliability and validity of 
this scale have been confirmed in patients with stroke (19). In 
this study, FIM assessments and recordings were conducted by 
physical and occupational therapists who received training and 
certification in FIM use.

Data analysis and statistical processing

Patients scoring 6 or higher at the point of discharge were alloca-
ted into the Independent group, whereas those scoring 5 or lower 
at the point of discharge were included in the Non-Independent 
group. The number of patients for analysis was set at 102 in the 
Independent group and 104 in the Non-Independent group (Fig. 
1). Patient information on admission was compared between 
the Independent and Non-Independent groups using the Mann–
Whitney U test for ordinal variables and the Pearson χ2 test for 
nominal variables. We then performed a survival-time analysis 
using improvement to a FIM-walking score of 6 or higher as the 

event during hospitalization, referencing previous studies (6), 
Kaplan–Meier plots, and log-rank tests. Survival-time curves 
were compared and stratified by age, FIM-M score, FIM-C 
score, and FAC score on admission. The number of weeks from 
admission until the FIM-walking score improved to 6 or higher 
was assigned as the time variable. Patients discharged without 
a FIM-walking score of 6 or higher during hospitalization were 
censored at the number of weeks from admission to discharge. 

Additionally, the probability of achieving a FIM-walking 
score of 6 or higher during hospitalization was calculated using 
a multivariate Cox proportional hazards model. Age (3, 4), 
FIM-M score (20), FIM-C score (21), which have previously 
been reported to influence walking ability, and FAC score on 
admission were included as explanatory variables to estimate 
hazard ratios (HRs). The forward selection (likelihood ratio) 
method was used for variable extraction. To account for bias in 
the distribution of scores and because high or low scores for each 
variable may have reciprocal effects on the results, the variables 
were stratified as follows on the basis of previous reports. Age 
was stratified into 64 years or younger (low age), 65–80 years 
(middle age), and 81 years or older (high age) (6); FIM-M 
score was stratified into 13–38 points (low ADL), 39–64 points 
(middle ADL), and 65–91 points (high ADL) (22); and FIM-C 
score was stratified into 5–14 points (low cognition), 15–24 
points (medium cognition), and 25–35 points (high cognition) 
(22). FAC scores were classified as 0, 1, 2, or 3 or more points. 
These classifications were used in the model. 

SPSS software (version 16.0 for Mac; IBM Japan Ltd, Tokyo, 
Japan) was used for statistical analyses. The significance level 
was set at 5%. 

RESULTS

Patient characteristics
None of the patients declined participation or passed 
away during hospitalization. Table I shows patient 
information on admission. The Independent group was 
significantly younger (mean [standard deviation (SD)]: 
Independent group, 71.12 [13.67] years; Non-Indepen-
dent group, 77.64 [9.00] years; p < 0.001), had a shorter 
time from onset to admission (mean [SD]: Independent 
group, 24.72 [13.73] days; Non-Independent group, 
29.87 [15.07] days; p = 0.003), had a shorter time 
from onset to discharge (mean [SD]: Independent 
group, 105.66 [39.35] days; Non-Independent group, 
140.95 [48.80] days; p < 0.001), and had higher SIAS 
LE scores (median [interquartile range (IQR)]: Inde-
pendent group 12 [9–14]; Non-Independent group, 6 
[1–12]; p < 0.001) than did the Non-Independent group 
on admission. Compared with the Non-Independent 
group, the Independent group had greater FIM-M 
(median [IQR]: Independent group, 50.5 [38–60]; 
Non-Independent group, 19 [13–30]; p < 0.001), FIM-
walking (median [IQR]: Independent group, 1 [1–4]; 
Non-Independent group, 1 [1–1], p < 0.001), FIM-C 
(median [IQR]: Independent group, 27 [21–31]; Non-
Independent group, 16.5 [10–21]; p < 0.001), and FAC 
(median [IQR]: Independent group, 2 [1–3]; Non-
Independent group, 1 [0–2]; p < 0.001).
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Time to achieving a FIM-walking score of 6 or higher 
and its relationship with each variable

The median time from admission to achieving an 
FIM-walking score of 6 or higher was 4 weeks 
(IQR: 2–8 weeks). From admission to discharge, 102 
patients (49.5%) could walk independently in real-life 

situations. Fig. 2 shows the relationships between age, 
FIM-M, FIM-C, and FAC on admission and the time 
to achieving a FIM-walking score of 6 or higher using 
Kaplan–Meier curves without adjustment for cova-
riates. The log-rank test was significant (P < 0.05) in 
each analysis, indicating that the time to achieving an 

Table I. Patient characteristics on admission

Variable Total [n = 206] Independent [n = 102] Non-Independent [n = 104] p-value

Age in years, mean ± SD [median] 74.41 ± 11.98 [76] 71.12 ± 13.67 [72.5] 77.64 ± 9.00 [78.5] < 0.001a

Sex (male/female) 105/115 46/56 45/59 0.566b

Stroke type (haemorrhage/infarction) 87/119 41/61 46/58 0.558b

Paralysed side (right/left) 105/101 49/53 56/48 0.843b

Days from onset to hospital admission, mean ± SD [median] 27.32 ± 14.61 [23] 24.72 ± 13.73 [21] 29.87 ± 15.07 [25.5] 0.003a

Days from onset to hospital discharge, mean ± SD [median] 123.48 ± 47.67 [122] 105.66 ± 39.35 [99.5] 140.95 ± 48.80 [142] < 0.001a

SIAS LE, median [IQR] 11 [4–12] 12 [9–14] 6 [1–12] < 0.001a

FIM-M, median [IQR] 33.5 [17–52] 50.5 [38–60] 19 [13–30] < 0.001a

FIM-walking, median [IQR] 1 [1–1] 1 [1–4] 1 [1–1] < 0.001a

FIM-C, median [IQR] 21 [14–28] 27 [21–31] 16.5 [10–21] < 0.001a

FAC, median [IQR] 1 [1–3] 2 [1–3] 1 [0–2] < 0.001a

aMann‒Whitney U test, bPearson χ2 test.
SD: standard deviation; IQR: interquartile range; SIAS LE: Stroke Impairment Assessment Set Lower Extremities; FIM-M: Functional Independence Measure Motor 
Items; FIM-walking: Functional Independence Measure walking; FIM-C: Functional Independence Measure Cognitive Items; FAC: Functional Ambulation Categories.

Fig. 2. Kaplan–Meier curve analysis for reaching an independent walking level according to (A) age, (B) FIM-M, (C) FIM-C, and (D) FAC scores. The 
values are not adjusted for age or FIM-M, FIM-C, or FAC scores. Significant differences were observed in the probability of reaching the independent 
walking level in analyses stratified by age on admission (log-rank test, p < 0.001), FIM-M on admission (log-rank test, p < 0.001), FIM-C on admission 
(log-rank test, p < 0.001), and FAC score on admission (log-rank test, p < 0.001). FIM-M: Functional Independence Measure Motor Items; FIM-C: 
Functional Independence Measure Cognitive Items; FAC: Functional Ambulation Categories.
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FIM-walking score of 6 or higher and the percentage of 
patients who achieved this goal differed based on age, 
ADL, cognitive function, and “test-setting walking” 
ability on admission (Fig. 2).

Factors associated with the time to achieving a FIM-
walking score of 6 or higher according to multivariate 
Cox proportional hazards analysis
Multivariate Cox proportional hazards analysis iden-
tified independent factors positively associated with 
achieving a FIM-walking score of 6 or higher early 
during hospitalization: age ≤64 years (HR 1.92, 95% 
confidence interval [CI] 1.21–3.06, p < 0.01), FIM-C 
≥25 (HR 2.42, 95% CI 1.52–3.86, p < 0.01), and FAC 
≥3 (HR 1.98, 95% CI 1.22–3.21, p < 0.01) on admis-
sion (Table II). On the other hand, FIM-M ≤ 38 (HR 
0.23, 95% CI 0.13–0.40, p < 0.01) and FAC = 0 (HR 
0.18, 95% CI 0.06–0.62, p < 0.01) on admission were 
identified as factors that inhibited early achievement 
of walking independence.

DISCUSSION

In this study, factors associated with early indepen-
dence in “real-life walking” were examined in patients 
with subacute stroke admitted to a convalescent reha-
bilitation ward. By following the course of patients’ 
“real-life walking” performance, we found that the 
time required to achieve walking independence in 
real-life situations and the rate of achievement varied 
depending on age, ADL performance status, cognitive 
function, and “test-setting walking” ability on admis-
sion. Multivariate Cox proportional hazards analysis 
adjusted for these variables revealed that younger age, 
greater cognitive function, and greater “test-setting 
walking” ability on admission promoted early walking 
independence in real-life situations. We also showed 
that low ADL ability and low “test-setting walking” 
ability on admission inhibited early walking indepen-
dence in real-life situations. Accordingly, this study 
revealed the course of walking performance in real-life 
situations and examined the factors necessary for early 
independence in walking in the same conditions, which 
has not been reported previously.

In a previous report on the progression of “test-
setting walking” ability, the median time from stroke 
onset to “walking 50 m unassisted” was 6 days (IQR: 
2–63 days), which was achieved by 75% of patients 
(6). Despite differences in patient characteristics 
(e.g., motor paralysis), this study revealed that “real-
life walking” performance reached an independent 
level after a median of 4 weeks following admission 
to a convalescent rehabilitation ward. Given that the 
median time from onset to hospitalization was 21 
days, the total duration was approximately 7 weeks, 
indicating a longer period needed to recover walking 
ability. A previous study reported that 75% of patients 
achieved independence in “test-setting walking” within 
3 months post-onset. In contrast, in this study, only 
49.5% achieved independence in “real-life walking” 
by the time of discharge (median, 122 days post-
onset). Thus, in terms of “real-life walking”, more 
time is required to achieve independence, and a lower 
percentage of independence is achieved than reflected 
by “test-setting walking” ability. These findings sug-
gest that independence in “test-setting walking” does 
not guarantee independence in real-life walking and 
underscores the need to focus on “real-life walking” 
performance in future research.

A younger age significantly influenced early inde-
pendence in “real-life walking” performance. Research 
has indicated that older age negatively impacts “test-
setting walking” at 6 months poststroke (23), alig-
ning with our findings. Ageing leads to a decline in 
maximum limb muscle strength, oxygen consumption, 
sensory functions, and reduced daily steps and walking 
speed (24). Additionally, patients over 65 years of age 
who were hospitalized for acute illness were reported to 
be more susceptible to functional decline and decreased 
ADL (25). Thus, younger patients are more likely to 
achieve independence in “real-life walking” earlier in 
their recovery process than older patients.

High cognitive function on admission is suggested 
to influence early independence in “real-life walking”. 
The FIM-C, used as a cognitive function assessment 
scale in this study, has shown a significant positive 
correlation with the Mini-Mental State Examination 
(MMSE) (26) and the Loewenstein Occupational 
Therapy Cognitive Assessment (27), making it suita-
ble for assessing cognitive function in patients with 
stroke (28). Cognitive function in the acute phase of 
stroke is a known predictor of “test-setting walking” 
ability (4), and this study confirmed its influence on 
early independence in real-life walking. Oros et al. 
(29) analysed the correlation between MMSE scores 
and ADL in poststroke patients and reported that those 
with cognitive impairment were more dependent on 
caregivers and experienced greater decreases in ADL 
(29, 30). Therefore, patients with high cognitive fun-

Table II. Multivariate Cox proportional hazards analysis of achieving 
a FIM-walking score of 6 or higher

Factor B
Hazard 
ratio p-value

95.0% CI of hazard ratio

Lower Upper

Age ≤64 0.653 1.922 0.006 1.208 3.058
FIM-M ≤38 –1.471 0.230 0.000 0.133 0.398
FIM-C ≥25 0.884 2.421 0.000 1.518 3.863
FAC ≥3 0.681 1.976 0.006 1.217 3.208
FAC = 0 –1.692 0.184 0.006 0.055 0.615

FAC: Functional Ambulation Categories; FIM-M: Functional Independence 
Measure Motor Items; FIM-C: Functional Independence Measure Cognitive Item.
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ction on admission are expected to be less dependent 
on caregivers, resulting in greater improvements in 
ADL, including walking, which may influence early 
achievement of walking independence in real-life 
situations.

Upon admission, patients with higher FAC scores, 
indicating better “test-setting walking” ability, achie-
ved walking independence earlier in real-life situations. 
Previous studies have shown that reduced walking 
ability poststroke increases fall risk (31). The FAC 
is positively correlated with the Rivermead Mobility 
Index, which is also strongly associated with falls (7), 
suggesting that higher scores on these scales correlate 
with a lower fall risk (32). Thus, a greater ability to 
walk early in hospitalization reduces the risk of falls 
and accelerates independent walking in real-life situa-
tions. Faria-Fortini et al. (1) explored the relationship 
between walking speed and participation in ADL and 
reported a positive correlation with activities such as 
getting in and out of bed, using baths and toilets, and 
doing housework. Given the strong positive correla-
tion between FAC and walking speed (33), it is likely 
that patients with higher FAC scores on admission had 
greater ADL participation, enabling earlier independent 
walking in real-life situations.

In contrast, low ADL and low “test-setting walking” 
abilities on admission were identified as factors that 
inhibit early walking independence in real-life situa-
tions. Some patients may not have achieved walking 
independence during their hospitalization period, pos-
sibly due to the high severity and extensive impact of 
the stroke or a potential decline in the function of the 
nonaffected hemisphere (34).

In this study, we identified the characteristics of 
patients who are likely to achieve early independence 
in “real-life walking” and those who are likely to 
have difficulty achieving independence. Therefore, 
predicting when patients will likely achieve real-life 
walking independence upon admission to the rehabi-
litation ward could be clinically important for develo-
ping specific discharge plans. Sharing these findings 
with physicians, nurses, and therapists at multidisci-
plinary conferences is expected to help create more 
effective rehabilitation programmes.

Limitations
A limitation of this study is that although the FIM score 
was used to measure “real-life walking” performance 
during hospitalization, how accurately this measure-
ment could reflect patients’ walking ability in more 
complex and unpredictable everyday situations outside 
the hospital environment remains unclear. Community 
ambulation poststroke has been reported to be affected 
by more complex factors than walking in a structured 

environment such as a hospital ward (35). Additionally, 
this study included patients with haemorrhagic stroke 
as well as severe stroke, who are expected to take 
longer to achieve independence (6), but the study was 
not validated after censoring at the point of discharge. 
Future research should include situations outside ward 
life and follow-up assessments after discharge. Further-
more, the content and intensity of rehabilitation may 
affect the outcomes of walking performance (36–38). 
However, owing to the difficulty in collecting informa-
tion on the specific content and intensity of rehabilita-
tion during hospitalization, this remains a challenge for 
future studies. Different countries and cultures may 
have different rehabilitation outcomes (39). The study 
highlights that, compared with high-resource settings, 
clinical practice guidelines for stroke rehabilitation 
are often underutilized in low- and middle-income 
countries owing to barriers such as limited resources, 
which could affect recovery outcomes (40). Our study 
represents a step towards understanding the specific 
patient population in Japan, but further validation 
is needed in diverse rehabilitation settings. Finally, 
the possibility of selection bias cannot be ruled out 
because most severely affected patients might not have 
participated in the study due to excluding patients with 
a history of stroke or multiple lesions. Owing to the 
retrospective design of this study, selective outcome 
reporting bias cannot be eliminated, and measurement 
accuracy may be limited. Future research should aim 
to validate these results through prospective studies.

Conclusions
Among patients with subacute stroke who were admit-
ted to a convalescent rehabilitation ward, those who 
were younger, had greater cognitive function, and 
exhibited greater “test-setting walking” ability on 
admission were likely to experience earlier improve-
ments in “real-life walking” performance. Additionally, 
patients with lower ADL independence and reduced 
“test-setting walking” ability on admission were less 
likely to show improvement. This information could 
facilitate the development of more efficient rehabilita-
tion plans.
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