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Abstract

　In Japan’s super-aged society, where individuals aged 65 and above make up about 30% of 
the population, the management of conditions like femoral neck fracture in the elderly is critical. 
This study analyzed DPC data from 21 medical institutions in Okayama Prefecture for the fiscal 
years 2020-2021 to explore the relationship between discharge ADL (Activities of Daily Living) 
improvement and discharge destination in patients with femoral neck fracture. The study included 
593 patients, with 82.1% showing ADL improvement at discharge. Multivariate logistic regression 
revealed that ADL improvement significantly increased the odds of discharge to home (OR 10.015, 
95% CI: 2.239-44.801, p=0.003), whereas other facilities did not show a significant association (OR 
1.657, 95% CI: 0.396-6.931, p=0.489). Factors like age, length of hospital stays, and the number of 
rehabilitation sessions were significantly associated with discharge destination. Specifically, the 
odds of home discharge decreased with age (85-94 years: OR 0.268, 95% CI: 0.157-0.460, p<0.001) 
and increased with the number of rehabilitation sessions (≥32 sessions: OR 31.396, 95% CI: 13.366-
73.746, p<0.001). These findings underscore the importance of early and intensive rehabilitation in 
improving ADL and enhancing the likelihood of home discharge for elderly femoral neck fracture 
patients.

1. Introduction

　Japan is a super-aged society, with individuals aged 65 and older comprising about 30% of the total 
population1). As of 2021, 64% of hospitalized patients were aged 75 or older. Additionally2), a survey on end-
of-life care awareness indicates that many people wish to spend their final days at home3). However, due to 
concerns about the burden on family members and anxiety about illness, many elderly individuals opt for 
hospitalization or admission to care facilities.
　To ensure that the elderly can live comfortably in familiar communities, there is a growing need to 
enhance home healthcare and visiting rehabilitation services, fostering integrated medical and care systems 
involving local residents4). Many elderly patients suffer from chronic conditions such as hypertension, 
diabetes, angina, and dementia in addition to the primary disease requiring treatment. Acute events like 
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femoral fractures or strokes necessitate hospitalization for acute care.
　Elderly patients experience rapid declines in ADL (Activities of Daily Living) scores due to prolonged 
bed rest, making bedside rehabilitation and ADL care crucial. Without appropriate rehabilitation during 
hospitalization, there is a high likelihood of deteriorating care levels. Particularly, conditions involving 
physical restraints like femoral fractures or strokes significantly impact prognosis, necessitating appropriate 
treatment and rehabilitation from early hospitalization stages.
　With age-related declines in physical and cognitive functions, elderly patients face challenges in managing 
complex chronic diseases4). Falls in such physical conditions often result in injuries even from low-energy 
trauma, with femoral fractures being a representative example.
　Femoral fractures are primarily classified into neck fractures and trochanteric fractures5). Neck fractures 
are intracapsular, while trochanteric fractures are extracapsular, leading to differences in surgical 
approaches due to varying hemodynamic and biomechanical factors5).
　In Japan, the annual incidence of femoral neck and trochanteric fractures was 175,700 cases in 2012, 
with 37,600 cases in men and 138,100 in women, making the incidence in women about 3.7 times higher5). 
Osteoporosis due to decreased bone density, particularly postmenopausal estrogen decline in elderly 
women, increases the risk of femoral neck fractures6).
　As a general treatment for femoral neck fractures, surgical treatment is chosen in most cases 
because the outcome of surgical treatment is superior to that of other more conservative treatments5). 
Surgical treatments involve osteosynthesis and hemiarthroplasty5). Postoperatively, early ambulation and 
rehabilitation are crucial to prevent disuse syndrome and promote ADL recovery7). However, elderly 
patients with femoral fractures face several challenges, including high risks of postoperative complications 
like pneumonia, thrombosis, and infections, necessitating careful management in patients with multiple 
comorbidities8). Additionally, patients with dementia may experience delayed rehabilitation progress, often 
extending ADL recovery times9).
　Postoperative outcomes in Western countries typically involve discharge home or transfer to 
rehabilitation facilities within 5-10 days post-surgery5). Although the hospitalization period in acute care 
hospitals in Japan has significantly shortened, it still averages around 20-40 days. Contributing factors 
include the spacious and step-free nature of Western homes, facilitating the use of walkers and wheelchairs, 
and well-established home visit systems by physical therapists, occupational therapists, and nurses, ensuring 
adequate care and rehabilitation at home10).
　However, the most significant factor is the insurance limitations on covered medical periods in Western 
countries, making long-term hospitalization in acute care hospitals practically impossible11). Similarly, 
Japan’s medical insurance payment system restrictions are making long-term hospitalization in acute care 
hospitals difficult, leading to a functional division between hospitals performing surgery and those providing 
postoperative rehabilitation. 
　This system, called DPC/PDPS (Diagnosis Procedure Combination/Per-Diem Payment System), is a form 
of Japan’s medical fee system, and is particularly adopted by hospitals that provide acute care. In this 
system, patients are classified into specific diagnosis groups based on the diagnosis and procedure, and a 
comprehensive flat-rate fee is paid per day according to the length of hospitalization. This system aims to 
shorten the length of hospital stays and promote efficient treatment, so medical institutions need to provide 
efficient medical care with an awareness of the average length of hospital stays. Therefore, it is important 
to develop a treatment plan that allows patients to be discharged at the appropriate time, and seamless 
rehabilitation with affiliated hospitals is necessary.
　DPC data is medical fee claim data and is also evaluation data for medical institutions’ medical 
performance and cost management. However, since it does not include individual symptoms of patients, 
there is a certain limit to analyzing detailed clinical conditions, but it is standardized information that is 
used to improve the efficiency of the entire medical system and for policy planning.
　In this study, we aimed to clarify the relationship between cases of improvement in ADL at the time of 
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discharge and discharge destination in patients with femoral neck fractures using DPC data.

2. Methods

2.1 Subjects
　The subjects of this study were cases with "the primary disease for which the most medical resources 
were used" coded as [S7200: Femoral Neck Fracture] from the Form 1 (information on patient attributes 
and disease conditions) DPC data collected from 21 medical institutions in Okayama Prefecture for the fiscal 
years 2020 and 2021.

2.2 Methods and analysis items
　The method and analysis items included "age," "gender," "length of hospital stays," "route of admission 
(admission from home, transfer from another medical institution, admission from nursing/welfare 
facilities)," "whether transported by ambulance" (hereinafter referred to as ambulance admission), "criteria 
for determining the independence level of daily living for elderly with dementia" (hereinafter referred to 
as dementia), "ADL score at admission," "ADL score at discharge." Additionally, from the F-file (detailed 
information on procedures), we extracted [H002 Orthopedic Rehabilitation Fee], [K081 Artificial Femoral 
Head Insertion (hip)], [K073 Open Reduction and Internal Fixation of Intra-articular Fractures], and [K046 
Open Reduction and Internal Fixation of Fractures]. The ADL scores at admission and discharge were 
converted to the Barthel Index (Table 1), defining [Total ADL Score at Admission] - [Total ADL Score 
at Discharge] ≤ 0 as "cases with improved ADL at discharge," and the discharge destination as "home," 
"medical facility," or "other facility."

2.3 Statistical analysis
　To examine the relationship between "improved ADL at discharge" cases and "discharge destination," we 
used a logistic regression model to calculate odds ratios and their 95% confidence intervals.
　For statistical analysis, the "ADL score (Barthel Index)" was classified into four groups: 85 points or more 
(independent), 60 to less than 85 points (partial assistance), 40 to less than 60 points (almost full assistance), 
and less than 40 points (full assistance). "Age" was classified into four groups (65-74 years, 75-84 years, 85-
94 years, 95 years or older). "Dementia" was classified into two groups (none/Rank I, II to IV/M). "Length 
of Hospital Stays" was classified into four groups (14 days or less, 15-30 days, 31-60 days, 61 days or more). 
"Day of Rehabilitation Initiation" was classified into three groups (up to 2 days, 3-6 days, 7 days or more), 
and "Number of Rehabilitation Sessions" was classified into three groups (up to 12 sessions, 13-31 sessions, 
32 sessions or more). The classifications for "Day of Rehabilitation Initiation" and "Number of Rehabilitation 
Sessions" were based on quartiles (less than the first quartile, first to less than the third quartile, and third 
quartile or more). All statistical analyses were conducted using Stata software/IC14.2.

3. Results

　Figure 1 shows the number of patients analyzed in this study. Excluding patients such as those who 
died during hospitalization, the number of target patients was 593. Among them, the number of "cases with 
unknown items," excluded due to any of the 10 ADL score items at admission or discharge being input as 
an unknown value "9," was 230.
　Table 2 shows the ADL scores at discharge and the background (analysis items) of femoral neck fracture 
cases (target cases). Among the 593 target cases, the number of cases with improved ADL at discharge was 
487 (82.1%). The average age was 84.19 years, 84.07 years for the improved ADL group, and 84.72 years for 
the non-improved group. In the age categories, the most common was 85-94 years with 268 cases (45.2%), 
followed by 75-84 years with 185 cases (31.2%). By gender, there were 133 males (22.4%) and 460 females 
(77.6%). The average length of hospital stays was 32.86 days, with the improved ADL group averaging 34.98 
days, and the non-improved group averaging 23.16 days. In other category-specific items, for "Length of 
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Table 1　Admission ADL input values and Barthel Index (BI) scores in Form 1

Category Form 1 
Value*

BI Score
（points）

Observation

Feeding 2 10 Independent: Able to consume food placed within reach from a tray or table 
without assistance, may use assistive devices if necessary, and completes meals in 
appropriate time

1 5 Partial assistance: Requires assistance for activities like cutting food

0 0 Total assistance: Fully dependent

Transfers bed-to-
chair-and-back

3 15 Independent: Able to approach the bed safely with a wheelchair, apply brakes, raise 
footrests, transfer to bed, lie down, get up, position the wheelchair appropriately, and 
sit independently

2 10 Partial assistance: Requires partial assistance or supervision at some stage

1 5 Seat maintenance: Can sit but requires full assistance for transfers

0 0 Total assistance: Fully dependent

Grooming 1 5 Independent: (washing face, brushing teeth, grooming hair, shaving)

0 0 Total assistance: Requires partial or full assistance

Toilet use 2 10 Independent: Manages clothing and cleaning up, including portable commode care

1 5 Partial assistance: Requires partial assistance, such as support for using toilet 
paper

0 0 Total assistance: Fully dependent

Bathing 1 5 Independent: (using bathtub or shower)

0 0 Total assistance: Fully dependent

Mobility on level 
surfaces

3 15 Independent: Can Walk more than 45 meters, use of assistive devices is allowed 
except for wheelchair and walker

2 10 Partial assistance: Can walk 45 meters on a flat surface with assistance or 
supervision

1 5 Wheelchair: Unable to walk but can operate a wheelchair independently for at least 
45 meters

0 0 Total assistance: Fully dependent

Stair negotiation 2 10 Independent: Use of handrails or cane is allowed

1 5 Partial assistance: Requires assistance or supervision

0 0 Total assistance: Fully dependent

Dressing 2 10 Independent: Including wearing shoes, handling zippers, and orthotic devices

1 5 Partial assistance: Requires partial assistance but can manage at least half 
independently within appropriate time

0 0 Total assistance: Fully dependent

Bowel control 2 10 Independent: No incontinence, able to handle enemas and suppositories

1 5 Partial assistance: Occasional incontinence, requires assistance with enemas and 
suppositories

0 0 Total assistance: Fully dependent

Bladder control 2 10 Independent: No incontinence

1 5 Partial assistance: Occasional incontinence, may require assistance with urinals

0 0 Total assistance: Fully dependent

*Enter "9" if unknown source: 
2020 DPC Impact Evaluation Survey Implementation Guide, p. 76,

Industrial University of Occupational and Environmental Health: Barthel Index
(http://www.uoeh-u.ac.jp/kouza/rihabiri/femur/download/files/fdecisiontable.pdf,) 

partially modified
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Hospital Stays," 15-30 days was the most common with 321 cases (54.1%), for "Start Day of Rehabilitation" 
(from the day of admission), 3-6 days was the most common with 310 cases (52.3%), and for "Number of 
Rehabilitation Sessions," 13-31 sessions was the most common with 317 cases (53.5%).
　Table 3 shows the BI scores and detailed items of ADL at admission and discharge for femoral neck 
fracture cases (target cases). The average BI score at admission was 21.72 points (standard deviation 28.73), 
and the average BI score at discharge was 49.20 points (standard deviation 31.66). For the improved ADL 
group, the average BI score was 53.84 points (standard deviation 31.03), while for the non-improved group 
it was 27.88 points (standard deviation 25.08). At admission, the most common BI score was below 40 points 
with 473 cases (79.8%), and for detailed items, the most common fully assisted categories were: "Grooming" 
with 501 cases (84.5%), "Bathing" with 544 cases (91.7%), "Mobility on Level Surfaces" with 496 cases (83.6%), 
and "Stair Negotiation" with 520 cases (87.7%). For the improved ADL group at discharge, the most common 
BI score was below 40 points with 165 cases (27.8%), and for detailed items, the most common fully assisted 
categories were: "Grooming" with 277 cases (46.7%), "Bathing" with 411 cases (69.3%), "Mobility on Level 
Surfaces" with 169 cases (28.5%), and "Stair Negotiation" with 251 cases (42.3%).
　Table 4 shows the results of univariable and multivariable analysis adjusting for age and gender (Model 
1) and analysis items (Model 2) on the relationship between cases with improved ADL at discharge and 
discharge destinations for femoral neck fracture cases (target cases). In Model 1, the odds ratio for home 
discharge in cases with improved ADL was 8.000 (95% CI: 3.385-18.908, p<0.001), and the odds ratio for other 
facilities was 2.586 (95% CI: 1.307-5.118, p=0.006). In Model 2, the odds ratio for home discharge in cases with 
improved ADL was 10.015 (95% CI: 2.239-44.801, p=0.003), and the odds ratio for other facilities was 1.657 (95% 
CI: 0.396-6.931, p=0.489).
　Table 5 shows the relationship between home discharge cases and their backgrounds for femoral neck 
fracture cases (target cases). The odds ratio for the age category 85-94 years was 0.268 (95% CI: 0.157-0.460, 

Figure 1　Patients analyzed

 

The condition with the highest medical 
resource allocation

S7200: Femoral neck fracture, 1,114 patients
 

The admission-triggering condition was a 
non-corresponding condition: 25 patients

Cases of death at discharge: 17 patients

Non-surgical cases: 240 patients

Non-rehabilitation cases: 9 patients

Cases with unknown items: 230 patients

Patients included in the analysis 
593 patients

1,089 patients

Exclusion

1,072 patients

832 patients

823 patients

Exclusion

Exclusion

Exclusion

Exclusion
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Table 2　ADL improvement at discharge and patient background in cases of femoral neck fracture

ADL improvement
None Present Total

Target cases 106 17.9% 487 82.1% 593 100%

Age (average) (84.72 years) (84.07 years) (84.19 years)
65-74 years 16 15.1% 72 14.8% 88 14.8%
75-84 years 30 28.3% 155 31.8% 185 31.2%
85-94 years 50 47.2% 218 44.8% 268 45.2%
95 years ~ 10 9.4% 42 8.6% 52 8.8%

Gender
Male 34 32.1% 99 20.3% 133 22.4%
Female 72 67.9% 388 79.7% 460 77.6%

Length of stays (average) （23.16 days） （34.98 days） （32.86 days）
-14 days 23 21.7% 28 5.7% 51 8.6%
15-30 days 66 62.3% 255 52.4% 321 54.1%
31-60 days 13 12.3% 133 27.3% 146 24.6%
61 days- 4 3.8% 71 14.6% 75 12.6%

Admission route
From home 72 67.9% 361 74.1% 433 73.0%
Transfer from another medical facility 21 19.8% 44 9.0% 65 11.0%
Admission from care/welfare facility 13 12.3% 82 16.8% 95 16.0%

Ambulance transport
None 40 37.7% 197 40.5% 237 40.0%
Present 66 62.3% 290 59.5% 356 60.0%

Dementia
0 - I 48 45.3% 256 52.6% 304 51.3%
II - V 58 54.7% 231 47.4% 289 48.7%

Surgery type
Internal fixation surgery (hip) 16 15.1% 62 12.7% 78 13.2%
Internal fixation surgery (femur) 14 13.2% 92 18.9% 106 17.9%
Hemiarthroplasty (hip) 76 71.7% 333 68.4% 409 69.0%

Start of rehabilitation
-2days 50 47.2% 125 25.7% 175 29.5%
3-6days 47 44.3% 263 54.0% 310 52.3%
7days- 9 8.5% 99 20.3% 108 18.2%

Number of rehabilitation sessions (average) (15.69 sessions) (25.89 sessions) (24.07 sessions)
-12 sessions 47 44.3% 90 18.5% 137 23.1%
13-31 sessions 49 46.2% 268 55.0% 317 53.5%
32 sessions- 10 9.4% 129 26.5% 139 23.4%

Discharge destination
Home 6 5.7% 142 29.2% 148 25.0%
Medical facility 89 84.0% 257 52.8% 346 58.3%
Other facilities 11 10.4% 88 18.1% 99 16.7%
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Table 3　BI and detailed items of ADL at admission and discharge in cases of femoral neck fracture
Admission ADL Discharge ADL ADL improvement

None Present
593 100% 593 100% 106 17.9% 487 82.1%

BI (Total score)
85 points or above (independent) 53 8.9% 122 20.6% 4 3.8% 118 24.2%
60-85 points (partial assistance) 16 2.7% 123 20.7% 12 11.3% 111 22.8%
40-60 points (mostly assistance) 51 8.6% 112 18.9% 19 17.9% 93 19.1%

Below 40 points (total assistance) 473 79.8% 236 39.8% 71 67.0% 165 33.9%
Average score 21.72 49.20 27.88 53.84

Standard deviation 28.73 31.66 25.08 31.03

Feeding Independent 157 26.5% 301 50.8% 27 25.5% 274 56.3%
Partial assistance 307 51.8% 240 40.5% 59 55.7% 181 37.2%

Total assistance 129 21.8% 52 8.8% 20 18.9% 32 6.6%

Transfers bed-to-
chair-and-back

Independent 54 9.1% 163 27.5% 5 4.7% 158 32.4%
Partial assistance 66 11.1% 291 49.1% 46 43.4% 245 50.3%
Seat maintenance 61 10.3% 71 12.0% 32 30.2% 39 8.0%

Total assistance 412 69.5% 68 11.5% 23 21.7% 45 9.2%

Grooming Independent 92 15.5% 224 37.8% 14 13.2% 210 43.1%
Total assistance 501 84.5% 369 62.2% 92 86.8% 277 56.9%

Toilet use Independent 66 11.1% 182 30.7% 10 9.4% 172 35.3%
Partial assistance 72 12.1% 223 37.6% 32 30.2% 191 39.2%

Total assistance 455 76.7% 188 31.7% 64 60.4% 124 25.5%

Bathing Independent 49 8.3% 79 13.3% 3 2.8% 76 15.6%
Total assistance 544 91.7% 514 86.7% 103 97.2% 411 84.4%

Mobility on level 
surfaces

Independent 51 8.6% 128 21.6% 4 3.8% 124 25.5%
Partial assistance 32 5.4% 170 28.7% 18 17.0% 152 31.2%

Wheelchair 14 2.4% 52 8.8% 10 9.4% 42 8.6%
Total assistance 496 83.6% 243 41.0% 74 69.8% 169 34.7%

Stair negotiation Independent 47 7.9% 65 11.0% 0 0.0% 65 13.3%
Partial assistance 26 4.4% 184 31.0% 13 12.3% 171 35.1%

Total assistance 520 87.7% 344 58.0% 93 87.7% 251 51.5%

Dressing Independent 57 9.6% 130 21.9% 8 7.5% 122 25.1%
Partial assistance 86 14.5% 261 44.0% 37 34.9% 224 46.0%

Total assistance 450 75.9% 202 34.1% 61 57.5% 141 29.0%

Bowel control Independent 135 22.8% 264 44.5% 26 24.5% 238 48.9%
Partial assistance 85 14.3% 147 24.8% 22 20.8% 125 25.7%

Total assistance 373 62.9% 182 30.7% 58 54.7% 124 25.5%

Bladder control Independent 131 22.1% 264 44.5% 26 24.5% 238 48.9%
Partial assistance 87 14.7% 147 24.8% 20 18.9% 127 26.1%

Total assistance 375 63.2% 182 30.7% 60 56.6% 122 25.1%
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Table 5　Relationship between home discharge cases and their background in femoral neck fracture cases

OR 95%CI p

Age (average)

65-74 years Reference

75-84 years 0.711 0.421 - 1.200 0.201

85-94 years 0.268 0.157 - 0.460 0.000

95 years ~ 0.302 0.131 - 0.697 0.005

Gender

Male 0.657 0.405 - 1.065 0.088

Female Reference

Length of stays (average)
-14 days Reference

15-30 days 1.652 0.554 - 4.927 0.368

31-60 days 10.888 3.640 - 32.565 0.000

61 days- 18.233 5.795 - 57.367 0.000

Admission route

From home Reference

Transfer from another medical facility 0.150 0.053 - 0.425 0.000

Admission from care/welfare facility 0.148 0.058 - 0.376 0.000

Ambulance transport

None Reference

Present 0.733 0.498 - 1.081 0.117

Dementia

0 - I Reference

II - V 0.811 0.540 - 1.218 0.313

Surgery type

Internal fixation surgery (hip) 1.302 0.750 - 2.259 0.349

Internal fixation surgery (femur) 1.299 0.794 - 2.126 0.298

Hemiarthroplasty (hip) Reference

Start of rehabilitation
-2days Reference

3-6days 2.237 1.383 - 3.617 0.001

7days- 2.060 1.139 - 3.723 0.017

Number of rehabilitation sessions (average)
-12 sessions Reference

13-31 sessions 4.060 1.783 - 9.242 0.001

32 sessions- 31.396 13.366 - 73.746 0.000

Discharge BI

85 points or above (independent) Reference

60-85 points (partial assistance) 0.189 0.107 - 0.334 0.000

40-60 points (mostly assistance) 0.116 0.059 - 0.226 0.000

Below 40 points (total assistance) 0.089 0.050 - 0.157 0.000
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p<0.001), the odds ratio for a hospital stays of 31-60 days was 10.888 (95% CI: 3.640-32.565, p<0.001), the odds 
ratio for transfer from another medical facility was 0.150 (95% CI: 0.053-0.425, p<0.001), and the odds ratio for 
32 or more rehabilitation sessions was 31.396 (95% CI: 13.366-73.746, p<0.001). Additionally, for the "BI score 
at discharge," all categories had p<0.001.

4. Discussion

4.1 Summary of results
　In this study, we examined the relationship between cases of improved ADL at discharge and discharge 
destinations in patients with [S7200: Femoral Neck Fracture] collected from 21 medical institutions in 
Okayama Prefecture using 2020 and 2021 DPC data, specifically Form 1 data (patient attributes and 
conditions) and F file data (detailed information on medical procedures).
　The results showed that among the 593 cases of femoral neck fractures, 487 cases (82.1%) had improved 
ADL at discharge, and 148 cases (25.0%) were discharged to home (Table 2). A quantitative response 
relationship was particularly demonstrated between cases with improved ADL at discharge and their 
discharge destinations (Table 4). This suggests that improvement in ADL by the time of discharge may 
influence the discharge destination for patients with femoral neck fractures.

4.2 ADL at discharge in femoral neck fracture patients
　The ADL improvement rate at discharge in this study was 82.1%. Additionally, the mean Barthel Index (BI) 
score of cases with ADL improvement at discharge was 53.84 (standard deviation 31.03), which increased 
compared to the mean BI score of 21.72 (standard deviation 28.73) at admission.
　Femoral neck fractures are one of the serious injuries frequently occurring in the elderly, and the 
improvement in ADL after injury is directly related to the patient’s quality of life. According to previous 
studies, the quality and duration of rehabilitation significantly impact ADL improvement12). Furthermore, 
early rehabilitation intervention has been reported to contribute to ADL improvement13).
　The quality of rehabilitation also greatly influences ADL improvement. In the study by Nordström 
et al. (2018)14), it was reported that patients who received specialized rehabilitation programs showed 
significant improvement in their ADL scores, particularly when comprehensive rehabilitation involving 
multidisciplinary collaboration was implemented. Conversely, patients with comorbidities such as diabetes, 
heart disease, and respiratory diseases tend to have slower rehabilitation progress15). Nutritional status 
is also an important factor, and it has been shown that receiving nutritional support enhances the 
effectiveness of rehabilitation. Regarding ADL improvement in patients with femoral neck fractures, 
Tokunaga et al. reported that an increase of one training unit leads to a 1.4 to 2-point higher motor 
Functional Independence Measure (FIM) score at discharge16).
　In this study, the group with ADL improvement at discharge had more cases with an earlier 
"Rehabilitation Start Date" and a higher number of rehabilitation sessions than the group without ADL 
improvement, supporting previous studies that showed rehabilitation start date and frequency influence 
ADL score improvement. Although cognitive impairment has been reported to affect ADL decline17), 
no significant difference in "Dementia" was observed in this study. Therefore, multiple factors, such as 
early rehabilitation intervention, rehabilitation quality, and patients’ health status, are associated with the 
improvement in ADL scores at discharge in patients with femoral neck fractures.

4.3 Discharge destinations of femoral neck fracture patients
　Choosing a discharge destination plays an important role in the patient’s recovery process. In this study, 
"Home" was chosen for 148 patients (25.0%), "Medical Facility" for 346 patients (58.3%), and "Other Facilities" 
for 99 patients (16.7%). As age increased, the odds ratio of "Home" decreased, and for those aged 85 years or 
older, it was 0.268 (95% CI: 0.157-0.460, p<0.001), showing a tendency for discharge to "Medical Facilities" or 
"Other Facilities" to increase (Table 5).
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　Moreover, the odds ratio of "Home" increased with a higher number of "Rehabilitation Sessions", being 
4.060 (95% CI: 1.783-9.242, p<0.05) for 13-31 sessions and 31.396 (95% CI: 13.366-73.746, p<0.001) for 32 or more 
sessions, indicating a significant difference between "Home" discharge and "Rehabilitation Sessions". Factors 
related to returning home (home discharge) have been reported to include ADL independence and the 
presence of cohabiting family members18).
　Discharge to home allows patients to recover in a familiar environment with the support of family and 
friends, providing psychological stability. Additionally, it has been reported that high ADL prior to injury, 
acquisition of walking ability at discharge, and good excretion control increase the likelihood of home 
discharge19). Particularly, high scores in FIM items such as self-care, transfers, mobility, and excretion 
control at discharge are cited as factors. However, living at home requires adequate caregiving support and 
rehabilitation services, and a lack of support at home poses a risk of delayed recovery20).

4.4 Relationship between ADL at discharge and discharge destinations in femoral neck fracture patients
　Previous studies on the relationship between ADL at discharge and discharge destinations for patients 
with femoral neck fractures have indicated the following points. Patients with high ADL scores are suited 
for discharge to home, and their quality of life improves with family or home care support21). Patients with 
moderate ADL scores benefit from discharge to rehabilitation facilities, where professional rehabilitation can 
be expected to improve ADL22). Patients with low ADL scores are safely discharged to care facilities that 
provide 24-hour care, although significant ADL improvement might be difficult23).
　In this study, we analyzed the relationship between ADL improvement at discharge and discharge 
destinations and found that the odds ratio for "home" discharge was significantly higher in the group 
with ADL improvement at discharge. Additionally, significant differences were observed between cases 
discharged home with BI scores of 85 or higher and those with scores below 85 at discharge. These results 
indicate that cases with independent self-care support the findings of previous studies. Furthermore, 
significant differences were observed between "home from home" admission routes and other groups. 
This result also suggests the influence of independent ADL before injury and cohabitation with family. 
Therefore, these research findings indicate that ADL improvement promotes home discharge in patients.

4.5 Characteristics of this study (using DPC data)
　This study analyzed extracted input items from DPC data, Format 1 items, and F-file data, where the 
results were significantly influenced by the input accuracy. Therefore, the number of "cases with unknown 
items" excluded due to unknown values "9" being entered was 230, which cannot be evaluated. However, 
it is considered significant that clinical evaluations with high accuracy were demonstrated from the data 
entered in DPC data Format 1 items.
　Recently, many clinical evaluation papers using DPC data have been published. In studies like this one, 
using femoral neck fracture patients as models, reports have been made by hospital bed scale, facility 
function24), and nurse staffing level25). The characteristics of DPC data include detailed information on 
the patient’s diagnosis, treatment, surgery, medication, and rehabilitation, allowing for comprehensive 
understanding and evaluation of treatment outcomes26). Additionally, since DPC data is standardized 
nationwide, comparative analysis between regions and facilities is possible, contributing to the evaluation of 
treatment effects and the improvement of medical service quality27).

4.6 Limitations of this study
　This study has several limitations. Firstly, since the target patients were limited to medical institutions 
in Okayama Prefecture, caution is needed in generalizing the results. In addition, due to the characteristics 
of DPC data, it was difficult to grasp detailed clinical information about patients, such as their physical and 
treatment environment, including the contents of their rehabilitation programs, and the specific support 
provided after discharge.
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　Moreover, it is impossible to eliminate the impact of ADL score input errors and unknown values, 
necessitating caution in interpreting the results.

5. Conclusion

　This study analyzed the relationship between ADL improvement at discharge and discharge destinations 
for patients with femoral neck fractures using DPC data. ADL improvement at discharge and discharge 
destinations were related. Factors related to home discharge included ADL independence, the number of 
rehabilitation sessions, and admission from home.
　Due to the characteristics of DPC data, it was challenging to grasp detailed treatment content and 
patients’ living environments, and it is impossible to eliminate the impact of ADL score input errors and 
unknown values, necessitating caution in interpreting the results.

Ethical considerations

　In this study, we used only existing data that did not include any new information, and individual data 
use agreements were made with the data holders (each medical institution) through a "memorandum of 
understanding on data handling" and "consent form" for the use of anonymized processed information. This 
study was approved by the Ethics Committee of Kawasaki University of Medical Welfare (approval number 
21-108). 

Conflict of interest

　The authors declare no conflict of interest.

References

1. Arai H, Ouchi Y, Toba K, Endo T, Shimokado K, Tsubota K, Matsuo S, Mori H, Yumura W and Yokode M: 
Japan as the front-runner of super-aged societies: Perspectives from medicine and medical care in Japan. 
Geriatrics & Gerontology International, 15(6), 673-687, 2015.

2. Statistics Bureau, Ministry of Internal Affairs and Communications: Basic survey on social life, 2022. 
https://www.stat.go.jp/data/shakai/2021/pdf/gaiyoua.pdf, [2022]. (2024/05/22)

3. Ministry of Health, Labor and Welfare: Survey on attitudes towards medical care in the final stages of life. 
https://www.mhlw.go.jp/toukei/list/dl/saisyuiryo_a_h29.pdf, [2018]. (2024/05/20)

4. Japanese Society of Neurology: Dementia measures and rehabilitation. https://www.neurology-jp.org/
guidelinem/degl/degl_2017_01.pdf, [2017]. (2024/05/15)

5. Japanese Orthopaedic Association: Guidelines for the treatment of femoral fractures 2021. https://minds.jcqhc.
or.jp/common/wp-content/plugins/pdfjs-viewer-shortcode/pdfjs/web/viewer.php?file=https://minds.
jcqhc.or.jp/common/summary/pdf/c00625.pdf&dButton=false&pButton=false&oButton=false&sButton=
true#zoom=auto&pagemode=none&_wpnonce=3b871a512b, [2021]. (2024/05/11)

6. Lupsa BC and Insogna K: Bone health and osteoporosis. Endocrinology and Metabolism Clinics of North 
America, 44(3), 517-530, 2015.

7. Aprato A, Bechis M, Buzzone M, Bistolfi A, Daghino W and Massè A: No rest for elderly femur fracture 
patients: early surgery and early ambulation decrease mortality. Journal of Orthopaedics and Traumatology, 
30, 21(1), 12, 2020, https://doi.org/10.1186/s10195-020-00550-y.

8. Merloz P: Optimization of perioperative management of proximal femoral fracture in the elderly. 
Orthopaedics & Traumatology: Surgery & Research. 104(1S), S25-S30, 2018.

9. Uda K, Matsui H, Fushimi K and Yasunaga H: Intensive in-hospital rehabilitation after hip fracture 
surgery and activities of daily living in patients with dementia: Retrospective analysis of a nationwide 
inpatient database. Archives of Physical Medicine and Rehabilitation. 100(12), 2301-2307, 2019.

10. Dyer SM, Perracini MR, Smith T, Fairhall NJ, Cameron ID, Sherrington C and Crotty M: Rehabilitation 
Following Hip Fracture. In Falaschi P, Marsh D eds, Practical Issues in Geriatrics. Springer International, 



99Discharge Destination and ADL in Femoral Neck Fractures

Switzerland, 183-222, 2020.
11. Waterman J and Gavaghan M: A quantification of expenditure on hospital stays in 5 european countries. 

Value Health, 17(7), A419, 2014.
12. Nishiomasu K, Ogawa T and Sato K: Indicators of improvement in performing activities of daily living 

Among older patients undergoing rehabilitation following hip fractures. Journal of Aging and Physical 
Activity, 31(1), 75-80, 2022.

13. Karlsson Å, Lindelöf N, Olofsson B, Berggren M, Gustafson Y, Nordström P and Stenvall M: Effects of 
geriatric interdisciplinary home rehabilitation on independence in activities of daily living in older people 
with hip fracture: A randomized controlled trial. Archives of Physical Medicine and Rehabilitation, 101(4), 571-
578, 2020.

14. Nordström P, Thorngren KG, Hommel A, Ziden L and Anttila S: Effects of geriatric team rehabilitation 
after hip fracture: Meta-analysis of randomized controlled trials. Journal of the American Medical Directors 
Association, 19(10), 840-845, 2018, https://doi.org/10.1016/j.jamda.2018.05.008.

15. Hagino T, Ochiai S, Sato E, Watanabe Y, Senga S and Haro H: Prognostic prediction in patients with 
hip fracture: Risk factors predicting difficulties with discharge to own home. Journal of Orthopaedics and 
Traumatology, 12, 77-80, 2011.

16. Tokunaga M and Kondo K: The relationship between training units and discharge FIM in patients with 
femoral neck fracture: Analysis of the Japanese rehabilitation database. Japanese Journal of Rehabilitation 
Medicine, 52(12), 751-759, 2015. (In Japanese)

17. Yokoi T, Okamoto K, Sakurai S, Nakamura M and Mizuike C: Relationship between the cognitive 
impairment and ADL of the elderly with dementia. Journal of Physical Therapy Science, 18(4), 225-228, 2003. 
(In Japanese)

18. Iwase H, Murakami T, Nakai Y, Azuma C, Funada M, Shigeta Y, Hioki Y, Madoba K and Murata S: 
Factors promoting the discharge of very old patients with proximal femoral fractures to home. Japanese 
Journal of Health Promotion and Physical Therapy, 7(2), 63-67, 2017. (In Japanese)

19. Fujita Y, Tsuchiya S, Shimizu T, Koizumi Y, Koike T and Kasai M: Factors influencing discharge to 
home of patients over 85 years of age with hip fracture. Journal of Physical Therapy, 27(4), 457-460, 2012. (In 
Japanese)

20. Mayo NE: Stroke rehabilitation at home: Lessons learned and ways forward. Stroke, 47(6), 1685-1691, 2016.
21. Hung LC, Kuo HW: Effectiveness of family care intervention program on activity of daily living among 

disabled patients. The Journal of Nursing Research, 9(5), 191-202, 2001.
22. Johnson JK, Fritz JM, Brooke BS, LaStayo PC, Thackeray A, Stoddard G and Marcus RL: Physical 

function in the hospital is associated with patient: Centered outcomes in an inpatient rehabilitation 
facility. Physical Therapy & Rehabilitation Journal, 100(8), 1237-1248, 2020.

23. Onishi Y, Kimura S, Ishikawa KB and Ikeda S: Clarification of factors determining discharge destination 
among elderly patients after stroke with low levels of independence in activities of daily living: A 
retrospective study. Archives of Rehabilitation Research and Clinical Translation, 4(4), 100226, 2022, https://doi.
org/10.1016/j.arrct.2022.100226.

24. Matsumura I, Moriwaki M, Onari K, Sasaki K, Hayashida K and Ogata Y: Visualization and consideration 
of relevant facility factors of ADL recovery processes in patients with hip fracture: exploratory analysis 
utilizing DPC data. Journal of the Japan Society of Nursing Management, 27(1), 208-217, 2023. (In Japanese)

25. Moriwaki M, Hayashida K, and Ogata Y: Factors associated with non-home discharge of patients 
hospitalized for hip fracture: A nationwide retrospective study using the Japanese diagnostic 
procedure combination database. Medicine (Baltimore), 102(9), e33138, 2023, https://doi.org/10.1097/
MD.0000000000033138.

26. Hayashida K, Murakami G, Matsuda S and Fushimi K: History and profile of diagnosis procedure 
combination (DPC): Development of a real data collection system for acute inpatient care in Japan. 
Journal of Epidemiology, 31(1), 1-11, 2021.



100 Katsumi Honno and Naho Kashimura

27. Yasunaga H, Matsui H, Horiguchi H, Fushimi K and Matsuda S: Application of the diagnosis procedure 
combination (DPC) data to clinical studies. Journal of UOEH, 36(3), 191-197, 2014. (In Japanese)


