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Abstract : Characteristics of rehabilitation services probably explain a large proportion of the variation in
clinical outcomes following hip fracture. The aim of this study was to clarify rehabilitation characteristics of
high-performance hospitals after hip fracture. This is a retrospective observational study using the Japan Reha-
bilitation Database for the period 2005-2015. We divided facilities into high-FIM efficiency and low-FIM efficien-
cy hospitals by using the mean of Functional Independence Measure efficiency for each hospital. We compared
rehabilitation characteristics between high- and low-FIM efficiency hospitals. We identified 1247 patients with
hip fracture from 12 hospitals who were eligible for analysis after applying exclusion criteria. Using one-to-one
random matching on admission Functional Independence Measure, 880 pairs of patients were included for final
analysis. More patients were discharged home in the high-FIM efficiency hospitals compared with low-FIM ef-
ficiency hospitals. High-FIM efficiency hospitals had significantly shorter length of stay. Patients in high-FIM
efficiency hospitals received higher amounts of daily rehabilitation, early rehabilitation, and preoperative re-
habilitation. Patients in high-FIM efficiency hospitals engaged in more weekend exercise and self-exercise. Our
data suggested that the amount, timing, and type of rehabilitation are essential indicators of performance in

acute hip fracture. J. Med. Invest. 66:324-327, August, 2019
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INTRODUCTION

Hip fracture is the most common fracture among the older in-
dividuals and its incidence is rising in developed countries along-
side population aging (1). Rehabilitation plays an important role
in mitigating the diminished ability to perform activities of daily
living among these patients (2).

Facility characteristics explain a large proportion of the varia-
tion in clinical outcomes following hip fracture. A previous cohort
study using Medicare data showed facility size, ownership by a
facility organization, hospital market concentration, percent of
patients who have multiple problems, and occupancy rate were
significant facility characteristics affecting outcomes after hip
fracture (3). We focused on variation of rehabilitation services
as a facility characteristic ; for instance, type and amount of
rehabilitation. We could change characteristics of rehabilitation
services easier than other facility characteristics. Another cohort
study using the Uniform Data System for Medical Rehabilitation
Database did not show any significant correlation of rehabilita-
tion characteristics with gains in motor and cognitive function
(4). In addition, if significant characteristics of rehabilitation ser-
vices are clarified, we could use these characteristics as quality
indicators of rehabilitation in each hospital.

This retrospective observational study aimed to clarify char-
acteristics of rehabilitation services in high-performance hospi-
tals after acute hip fracture.
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PATIENTS AND METHODS

This study was approved by the Institutional Review Board
of the Japanese Association of Rehabilitation Medicine. The
requirement of informed patient consent was waived because
anonymized data from the association’s database were used for
analysis.

The Japan Rehabilitation Database was established with
financial support from the Ministry of Health, Labour and
Welfare of Japan. Comprehensive clinical data was accumulated
for rehabilitation in continuous patients discharged from par-
ticipating hospitals from 2005. The database comprises solely
voluntary hospital samples, not random hospital with unique
identifiers for the specific patient data. Baseline data were col-
lected at admission ; time-dependent variables and outcome data
were collected at discharge. The data were then submitted to the
Japan Association of Rehabilitation Database. All personal data
were coded and deidentified by deleting all personal identifying
information.

In this study, we included patients with hip fracture admitted
to acute care hospital from the database. We excluded patients
admitted to hospitals that registered less than 10 patients, those
not admitted within the day after onset, and patients with miss-
ing Functional Independence Measure (FIM) data.

Data extracted from the database and forwarded to us for
analysis are listed below : Number of patients in each hospital,
FIM scores (from 18 [totally dependent] to 126 [totally indepen-
dent]) (5) on admission and discharge, length of stay, days from
onset, amount of daily rehabilitation, rehabilitation onset day
from admission, preoperative rehabilitation, self-exercise with-
out medical staff, weekend exercise, fracture type, pre-injury
bedridden degree, whether the patient underwent surgery.

The 18-item FIM scale assesses independence in common
activities of daily living, and FIM scores are familiar to most
rehabilitation staff in Japan. Each item is assessed on a 7-point
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ordinal scale, with higher scores reflecting greater indepen-
dence. The FIM is grouped into a 13-item motor subscale (eating,
grooming, bathing, upper-body dressing, lower-body dressing,
personal hygiene, bladder management, bowel management,
bed-to-chair transfer, toilet transfer, shower transfer, walk or
wheel-chair and stairs) and a 5-item cognitive subscale (com-pre-
hension, expression, social interaction, problem solving and
memory). The motor subscale score ranges from 13 to 91 (motor
FIM). Therapists evaluated FIM on the ward using ADL per-
formance. Even if patients could not walk, they could perform
several ADLs in a subcategory of FIM, such as eating, grooming,
upper-body dressing, and personal hygiene. FIM gain was cal-
culated as : (FIM score on discharge — FIM score on admission).
FIM efficiency was calculated as (FIM score on discharge — FIM
score on admission) /length of stay in days (6).

All patients with hip fracture participated in rehabilitation
programs that focused on gait- and exercise-related to activities
of daily living, typically involving 40—60 min of rehabilitation
per weekday. Weekend exercise is rehabilitation therapy pro-
vided by therapists on Saturdays and Sundays. Weekend reha-
bilitation is usually provided at the discretion of the attending
physician based on their prescription of rehabilitation therapy
and the setup of rehabilitation therapy services (7). Self-exercise
was performed with the instructions of a therapist, nurse, or phy-
sician. Self-exercise supplemented formal therapy by repeating
the activity or motion. Self-exercise varied in terms of content
and load, and although the details were not clear for every acute
hospital, a survey of some of the facilities indicated that self-ex-
ercise was planned under the guidance of a therapist and that
the primary focus was on standing training, transfer training,
and gait training (8).

Bedridden degree, which is used to judge the level of long-term
care. This indicates the level of independence of elderly patients
in ADL, ranging from fully independent to completely bedridden
as follows : independent (fully independent), J1 and J2 (indepen-
dent with some disability), A1 and A2 (moving around indoors
independently, but requiring some assistance when they go out),
B1 and B2 (mostly bedridden), or C1 and C2 (completely bedrid-
den). In the present study, we divided this range of independence
into four variables : independent (independent, J1 or J2), home-
bound (A1 or A2), mostly bedridden (B1 or B2), or completely
bedridden (C1 or C2).

We used FIM efficiency as a performance index of in-hospital
rehabilitation services. We divided facilities into high-FIM effi-
ciency and low-FIM efficiency hospitals by using the median of
FIM efficiency. Before and after one-to-one random matching on
admission FIM, rehabilitation characteristics were compared
between high-FIM efficiency and low-FIM efficiency hospi-
tals using the chi-square test for categorical variables and the
unpaired t-test for continuous variables. We used SPSS 19.0
software (IBM SPSS Inc., Armonk, NY) for all analyses, with
statistical significance set at p < 0.05.

RESULTS

A total of 3088 patients with hip fracture were identified in 32
acute hospitals for the study period. Of these, we excluded 841
patients who were admitted to hospitals that registered less than
10 patients ; 621 were not admitted within the day after onset
and 379 had missing data on FIM. This left 1247 patients from
12 acute hospitals eligible for analysis (Figure 1). FIM efficiency
for each hospital are shown in Table 1. Median of FIM efficiency
in all patients was 0.5. We defined high-FIM efficiency hospitals
as facilities with median of FIM efficiency over 0.5 and identified
6 high-FIM efficiency hospitals (50%) with 589 patients (47.2%).
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Using one-to-one matching on admission FIM, 880 pairs of
patients were included for final analysis. Table 2 shows the com-
parison between the high-FIM efficiency and low-FIM efficiency
hospitals. High-FIM efficiency hospitals had significantly higher
FIM efficiency and FIM gain scores than the control group,
and a significantly shorter length of stay in both matched and
unmatched groups. More patients engaged in early rehabilita-
tion, high amounts of rehabilitation, preoperative rehabilita-
tion, self-exercise, and weekend rehabilitation in the high-FIM
efficiency hospitals compared with low-FIM efficiency hospitals
before and after matching.

Hip fracture patients in hospitals N = 3088

Exclusions

841 hospitals with less than 10 registrations

621 not admitted within the day after onset

379 missing Functional Independence Measure data

Eligible patients n= 1247

Figure 1. Flow chart of patient selection
Table 1. Number of patients and FIM efficiency for each hospital
Hospital FIM efficiency
Mean + standard deviation — Median [Interquartile range]

A 0.44 % 0.25 0.40 [0.24, 0.62]

B 1.26 +0.85 1.10 [0.69, 1.74]

c 0.64 = 0.47 0.57 [0.20, 1.04]

D 0.59 = 0.55 0.49 [0.24, 0.79]

E 0.62 £ 0.59 0.51 [0.23, 0.74]

F 0.94 + 0.67 0.82 [0.41, 1.35]

G 1.17+0.69 1.12 [0.59, 1.79]

H 0.61 £ 0.56 0.44 [0.15, 1.05]

I 0.35+0.25 0.28 [0.17, 0.51]

dJ 0.52 +0.39 0.42 [0.25, 0.69]

K 0.37+ 0.33 0.28 [0.09, 0.54]

L 0.99 + 1.90 0.58 [0.26, 1.00]

FIM, Functional Independence Measure.
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Table 2. Differences between patients in high-FIM efficiency and low-FIM efficiency hospitals

Unmatched groups

Matched groups using admission FIM

Patients in high-  Patients in low- Patients in high-  Patients in low-
FIM efficiency FIM efficiency p-value FIM efficiency FIM efficiency p-value
hospitals hospitals hospitals hospitals

Number of patients 589 658 440 440
Female (%) 462 (78.4) 526 (79.9) 0.514 338 (76.8) 357 (81.1) 0.136
Age (%)
<64 52 (8.8) 45 (6.8) 0.014 31 (7.0 32 (7.3) 0.466
65-74 78 (13.2) 55 (8.4) 50 (11.4) 36 (8.2)
75-84 193 (32.8) 226 (34.3) 145 (33.0) 148 (33.6)
90- 266 (45.2) 332 (50.5) 214 (48.6) 224 (50.9)
Comorbidities (%)
Cerebrovascular disease 72 (12.2) 59 (9.0) 0.065 62 (14.1) 43 (9.8) 0.061
Orthopedic disease 93 (15.8) 101 (15.3) 0.831 64 (14.5) 63 (14.3) 0.924
Dementia 211 (35.8) 258 (39.2) 0.220 180 (40.9) 153 (34.8) 0.071
Non-operative (%) 34 (5.8) 30 (4.6) 0.369 25 (5.7) 17 (3.9) 0.268
Fracture type (%) 0.001 0.001
Femoral neck 186 (31.6) 128 (19.5) 123 (28.0) 85 (19.3)
Trochanteric 231 (39.2) 139 (21.1) 175 (39.8) 94 (21.4)
Missing 172 (29.2) 391 (59.4) 142 (32.3) 261 (59.3)
Pre-injury bedridden degree (%) 0.588 0.080
Independent 182 (30.9) 209 (31.8) 100 (22.7) 141 (32.0)
Homebound 128 (21.7) 164 (24.9) 104 (23.6) 102 (23.2)
Mostly bedridden 79 (13.4) 79 (12.0) 71 (15.9) 43 (9.8)
Completely bedridden 23 (3.9) 27 (4.1) 19 (4.3) 17 (3.9)
Missing 177 (30.1) 179 (27.2) 147 (33.4) 137 (31.1)
FIM score on admission + SD 53.1+20.3 45.6 £ 19.6 <0.001 48.2+18.1 48.2+18.1 1
Motor FIM score on admission = SD 28.7+13.9 24.4+13.2 <0.001 25.6+11.9 25.3+12.4 0.716
Cognitive FIM score on admission + SD 24.3+9.8 21.1+9.2 <0.001 22.6 +£9.74 22.9+9.0 0.635
FIM score on discharge = SD 85.2+29.4 72.0 +30.9 <0.001 79.9 + 28.9 75.9 +29.6 0.045
FIM gain + SD 32.1+19.2 26.3 +20.3 <0.001 30.9+19.7 27.4 +20.2 0.044
FIM efficiency + SD 1.06 £ 0.93 0.56 + 0.50 <0.001 0.94 +0.72 0.62 +0.52 <0.001
Home discharge (%) 303 (51.4) 189 (28.7) <0.001 204 (46.4) 130 (29.5) <0.001
Length of stay (days) + SD 39.7 + 24.9 54.1 + 30.6 <0.001 41.9+25.4 54.2 + 30.8 <0.001
Rehabilitation starting day from admission + SD 2.8+22.1 5.3+4.8 <0.001 3.3+£21.8 5.5+4.6 0.043
Amount of daily rehabilitation (min) + SD  58.0 + 22.7 43.3 + 34.7 <0.001 57.1+23.5 43.8 + 34.9 <0.001
Preoperative rehabilitation (%) 244 (41.4) 140 (21.3) <0.001 176 (40.0) 91 (20.7) <0.001
Self-exercise (%) 172 (29.2) 35 (5.3) <0.001 103 (23.4) 18 (4.1) <0.001
Weekend rehabilitation (%) 311 (52.8) 10 (1.5) <0.001 217 (49.3) 6(1.4) <0.001

FIM, Functional Independence Measure ; SD, standard deviation.

DISCUSSION

This study used a large rehabilitation inpatient database
to clarify rehabilitation characteristics in high-FIM efficiency
hospitals after hip fracture. Patients in the high-FIM efficiency
hospitals received early rehabilitation and more amounts of re-
habilitation. Also, high-FIM efficiency hospitals provided more
preoperative rehabilitation, self-exercise, and weekend exercise.

A cohort study demonstrated that participation of rehabilita-
tion specialists, conference execution rate, amount of exercise per
day, self-exercise without therapists, and exercise in wards were

significant characteristics in recovery among stroke patients (9).
In the present study, timing, amount, and type of rehabilitation
were associated with hospital performance ; we obtained similar
results as in the previous study. In addition, a systematic review
reported the effect of intensive and early rehabilitation for hip
fracture (10). Self-exercise and weekend exercise may contribute
to improving physical ability by increasing the amount of exer-
cise and variety of rehabilitation after hip fracture (7, 8).
High-FIM efficiency hospitals had significantly shorter
lengths of stay. However, high-FIM efficiency hospitals provided
longer rehabilitation time for patients. The difference in length of
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stay was 12 days on average between the two groups. The addi-
tional provision of rehabilitation services totally costs on average
about 14800 Japanese yen. We think this cost is reasonable.

Pay-for-performance initiatives provide financial benefits or
consequences to individual health care providers, groups of pro-
viders, or institutions based on their performance in measures of
quality (11). Pay-for-performance was found to improve quality
and efficiency of cardiac rehabilitation (12). Also, a pay-for-per-
formance model was associated with improved quality of care
for older patients with hip fracture (13). Thus, rehabilitation
characteristics of this study could be used as quality indicators
and assessment criteria for pay-for-performance. Further re-
search is required to clarify whether these indices could be used
in pay-for-performance evaluation with a larger amount of data.

We recognize a certain limitation in this study. First, the
Japan Rehabilitation Database solely contains data provided vol-
untarily, not random samples, from participating hospitals, and
so generalization of our findings to all hospitals may be limited.
Second, the low-FIM efficiency hospitals had more missing data
compared with high-FIM efficiency hospitals. This suggests that
low-FIM efficiency hospitals probably did not make concerted
efforts in data collection.

In conclusion, we have clarified the characteristics of high-
FIM efficiency hospitals in acute hip fracture rehabilitation. Our
data suggested that amount, timing, and type of rehabilitation
are essential indicators of performance in acute hip fracture
rehabilitation.
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