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Abstract

The purpose of this study was to evaluate in aged patients with hip fracture, the degree of recovery at

discharge and after discharge relative to the pre-fracture walking level, to clarify the factors involved in

unsuccessful recovery. The patients were 189 patients aged 60 years and older who underwent surgery

between 1988 and 1994. Patients who died within 1 year or lacked data on walking were excluded. Multiple

logistic regression analysis was applied to data on the walking level before fracture, that at discharge, and

the best walking level after discharge, to clarify factors involved in unsuccessful recovery. The rate of re-

covery to the pre-fracture level was 55.1% at discharge. Unsuccessful recovery at discharge was influenced

by prior dementia, a history of cerebrovascular diseases, and an age of 85 or more years. Analysis showed

an “after-discharge” recovery rate of 63.2%. Prior dementia and the residence outside one’s own home

influenced unsuccessful recovery rate.

These findings suggested that it is important to provide patients with such factors a more effective post-

operative rehabilitation program not merely the standard rehabilitation program. In addition, a walking

rehabilitation program should be offered to those who were re-hospitalized or admitted to other health care

facilities.
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Introduction

The incidence of hip fractures in Japan was previously lower

than in Western countries, but has increased markedly in recent

years1). Furthermore, it has been shown that hip fracture pro-

foundly impacts the physical, social, and economic welfare of the

elderly2–4). Therefore, preventing the occurrence of such fractures

as well as supporting the daily lives of elderly patients after dis-

charge, has become an urgent issue.

The central objective of postoperative functional prognosis is

to obtain the pre-fracture walking level, which is almost identical

in Western countries and Japan5). There are many studies of func-

tional prognoses of elderly patients with fractures based on the

walking level of criterion of whether they could walk with or

without a cane6,7). Koval et al. rejected these evaluation criteria,

and, instead, proposed that walking ability level should be to walk

outdoors and to live normally8). Such information, unfortunately,

are lacking in Japan because there are many studies describing

functional prognoses of fractures in elderly patients based on the

recovery to pre-fracture walking ability and whether they could

walk with or without a cane9–12).

In the present study, therefore, elderly patients with fractures

were classified based on the walking level criteria of whether they

could walk outdoors or indoors. In addition, factors involved in

the recovery of walking were clarified. We especially considered

that information for establishing future measures in the commu-

nity could be obtained by clarifying the prognosis course of these

patients after discharge.

Subjects and Methods

Subjects 

The subjects consisted of 286 elderly patients with fractures

aged 60 years and over who were hospitalized for surgical treat-

ment at the Department of Orthopaedic Surgery in Fukui Red

Cross Hospital between 1988 and 1994. Of these patients, 7 pa-

tients with pathological fractures without osteoporosis and 16 pa-

tients who experienced re-fractures during the course of this study
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were excluded because the recovery process in these patients was

considered to be different from that in other elderly patients.

Therefore, the present study evaluated 263 patients.

Data collection

The investigation was performed in 1995 based on medical

records and nursing records, and the following items were ob-

tained: age, gender, the presence or absence of a spouse, hobbies,

place of residence before fracture, types of fracture, date of admis-

sion, date of surgery, date of discharge, past histories (cerebrovas-

cular diseases, cardiovascular diseases, carcinoma, and dementia),

hemoglobin levels, total serum protein levels, and walking condi-

tions before fracture and at the time of discharge.

Investigation of functional prognoses

Prognoses of patients were investigated by mailing a ques-

tionnaire to obtain information concerning the following items:

walking ability at the time of discharge and investigation, best

walking ability after discharge, place of residence after discharge,

presence or absence of functional training after discharge, pres-

ence or absence of friends, and the presence or absence of family

physicians. For patients who were dead at the time of investiga-

tion, information was obtained from their family members. Since

the purpose and methods of this investigation were sufficiently

described in the questionnaire, it was considered that informed

consent was obtained when the questionnaire was returned. In-

sufficient or unclear answers to questions were reconfirmed by

telephone interview.

Factors used in analysis

Based on the categorization proposals of Koval et al.8) and

Kishi et al.13), the following categories of definitions of walking

ability were utilized for this study: level 1 (they could walk and

perform ADL’s with or without a cane, indoors and outdoors),

level 2 (they could walk and perform ADL’s with or without a

cane, indoors only), level 3 (with human assistance, they could

walk and perform ADL’s indoors only), level 4 (they could not

walk even with assistance, but could perform ADL’s with human

assistance). The walking ability at the time of discharge and the

best walking ability after discharge, were questioned by these

categories. The walking abilities before fracture were obtained

from the nursing record (medical record of present disease, level

of ADL before fracture) and findings of previous mailing investi-

gation.

Table 1 presents all the factors examined, categories of each

factor, and numbers of the subjects in the categories. Since Koval

et al. reported that 85 years and older patients were likely to show

a decline in ambulatory ability8), patients were divided into 2

groups: those aged 85 years and over, and those aged less than 85

years. Preoperative hemoglobin levels and serum total protein

levels determined on the day nearest to the date before surgery

were classified into 2 groups: those within a normal range and

those below the normal range. Based on medical records, the

presence or absence of past histories (cerebrovascular or cardio-

vascular diseases, and carcinoma) and preceding dementia were

evaluated. The preoperative period was divided into two levels,

0–4 days and 5 days or more, according to the classification of

Kenzora et al.14). In a standard rehabilitation program for patients

with surgically treated for hip fracture in Japan, patients are en-

couraged to walk with a cane at about 40 days after surgery15,16)

and are regarded to be healed in 12 weeks. Therefore, we divided

the duration of hospitalization into 3 levels: 40 days or less, 40 to

90 days, and more than 90 days of hospitalization. The period until

the initiation of postoperative functional training was classified

into 2 groups: less than 14 days and more than 14 days (mean

duration; 11.5 days).

Statistical analysis

It was previously reported that patients with fractures can

recover to the best walking level between 6 months and 1 year

after surgery17,18). Therefore, the present study examined patients

with fractures whose postoperative courses could be followed for

more than 1 year. Those who died within 1 year after surgery were

excluded from the study. The following analyses were performed.

1) Analysis of the unsuccessful recovery to the pre-fracture walk-

ing level

Sixteen factors were analyzed after dividing patients into the

following 2 groups (Tables 2, 3): recovery group (those who could

recover the pre-fracture walking level at the time of discharge and

thereafter), and unsuccessful-recovery group (those who could not

recover the pre-fracture walking level at the time of discharge and

thereafter).

2) Analysis of the improvement in the walking level after dis-

charge

Twenty factors were analyzed after dividing patients into the

following 2 groups (Table 4): improved group (patients whose

walking level improved after discharge) and non-improved group

(those whose walking level did not improve after discharge).

Analyses were performed as follows: using chi-square test,

univariate analysis was initially performed by testing the differ-

ence between criterion variables and factors of the respective cate-

gories. For the factors that demonstrated significant differences,

odds ratios of unsuccessful recovery, of improvement recovery,

and 95% confidence intervals were obtained using multiple logis-

tic regression analysis19,20). Statistical differences were evaluated

by chi-square test. These analyses were performed using the SAS

System for Windows (Release 6.11, Cary, NC, USA).

Results

Basic properties

During the investigation, 256 valid responses were obtained

from 263 patients (recovery rate: 97.3%). Responses to the ques-

tionnaire were obtained from 213 patients by mail, while re-

sponses from 43 patients were obtained by telephone interview.

The median of the follow-up period was 3.2 years (range: 0.5 to

7.5 years). The mean age of the patients at admission was 78.8

years (76.9 years in males and 78.9 years in females). The male-

to-female ratio was 1:3.2 (61 males and 195 females). When the

type of fracture was evaluated, intracapsular fracture occurred in

85 patients, while extracapsular fracture occurred in 171 patients,

and the ratio between the two fracture types was 1:2.

Among 256 patients, analyses were performed in 189 patients

because 27 died within 1 year after surgery, the follow-up period

was limited to less than 1 year in 29 patients, and information

about walking level were missing in 11 patients. In these 189

patients, the mean age was 78.2 years (SD�8.01), 32 were aged 60

to 69 years, 71 were aged 70 to 79 years, 76 were aged 80 to 89
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Table 1 Categories of potential factors influencing the recovery of walking were analyzed using chi-square test for univariate analysis

Factor (mean of 189 patients) Category

Analysis 11) (185 patients) Analysis 22) (113 patients)

At discharge After discharge

Number
Improved 

rate (%)

p-value

(�2 test)Number
recovery 

rate (%)

p-value

(�2 test)

recovery 

rate (%)

p-value

(�2 test)

Age <85 years 149 58.4 0.016 67.8 0.009 84 29.8 0.345

(78.2 years) >=85 years 36 36.1 44.4 29 20.7

Gender Male 46 63.0 0.158 67.4 0.501 22 22.7 0.581

Female 139 51.5 61.9 91 28.6

Type of fracture Intracapsular 66 60.6 0.183 66.7 0.472 40 27.5 0.991

Extracapsular 119 50.4 61.3 73 27.4

Pre-operative serum total >6 g/dl 105 50.0 0.334 64.8 0.624 59 22.0 0.179

protein (6.1 g/dl) <=6 g/dl 80 57.1 61.3 54 33.3

Pre-operative hemoglobin >11 g/dl 86 58.1 0.299 66.3 0.425 46 32.6 0.307

(10.9 g/dl) <=11 g/dl 99 50.5 60.6 67 23.9

Past history

Cerebrovascular disease Absent 157 58.6 0.003 67.5 0.004 85 31.8 0.072

Present 28 28.6 39.3 28 14.3

Carcinoma Absent 171 52.6 0.175 62.1 0.509 105 29.5 0.071

Present 14 71.4 71.4 8 0

Cardiovascular disease Absent 125 52.8 0.621 61.6 0.503 79 26.6 0.757

Present 60 56.7 66.7 34 29.4

Dementia Absent 169 56.8 0.015 65.7 0.025 97 29.9 0.148

Present 16 25.0 37.5 16 12.5

Pre-operative period <=5 days 89 59.6 0.149 65.2 0.601 50 26.0 0.761

(10.2 days) >5 days 96 49.0 61.5 63 28.6

Hospitalization period <=40 days 35 40.0 0.106 51.4 0.217 30 27.9 0.769

(60.7 days) >40 days <=90 days 125 59.2 67.2 68 23.3

>90 days 25 48.0 60.0 15 33.3

The period until the initiation <=14 days 147 54.4 0.844 65.3 0.252 89 31.5 0.065

of postoperative functional >14 days 38 52.6 55.3 12.5

training (11.5 days) 24

Level of walking Level 1 125 59.2 0.166 97.2 0.217

before fracture3) Level 2 25 40.0 60.0

Level 3 35 45.7 51.4

Level of walking Level 1 76 — — —

at discharge3) Level 2 43 43 27.9 0.004

Level 3 40 40 42.5

Level 4 26 30 6.7

Outdoor hobby Present 41 63.4 0.286 73.2 0.246 18 50.0 0.052

Absent 128 53.9 63.3 79 26.6

Missing 16 16

Spouse Alive 84 54.8 0.860 66.7 0.378 48 35.8 0.102

Dead 101 53.5 60.4 65 21.5

Place of residence Own home 161 57.1 0.029 65.8 0.058 88 31.8 0.05

before fracture Others 24 33.3 45.8 25 12.0

Place of residence Own home 131 71.0 0.001 70 34.3 0.105

after discharge Repeated hospitalization 12 25.0 12 16.7

Hospitalization 28 29.6 27 14.8

Missing 15 4

Functional training Present 98 58.2 0.341 65 30.8 0.440

after discharge Absent 64 65.6 38 23.7

Missing 23 10

Friends Present 112 63.4 0.453 72 31.9 0.384

Absent 49 57.1 30 23.3

Missing 24 11

Family physicians Present 113 64.6 0.425 70 25.7 0.107

Absent 35 57.1 23 43.5

Missing 37 20

1) Analysis 1: Recovery of the pre-fracture walking level and influencing factors at discharge and after discharge

2) Analysis 2: Improvement in the walking level at the time of discharge and thereafter and influencing factors

3) Category for level of walking

Level 1: They could walk and perform ADL’s with or without a cane, indoors and outdoors.

Level 2: They could walk and perform ADL’s with or without a cane, indoors only.

Level 3: With human assistance, they could walk and perform ADL’s indoors only.

Level 4: They could not walk even with assistance, but could perform ADL’s with human assistance.
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years, and 10 were aged 90 years or more. The follow-up period

ranged between 1.1 and 7.5 years, the male-to-female ratio was

1:3.1, and the ratio of intracasular fracture to extracapsular frac-

ture was 1:1.9.

Analysis 1: Unsuccessful recovery to the pre-fracture walk-

ing level and influencing factors at the time of discharge and after

discharge.

Four Patients demonstrating a level 4 (they could not walk

even with assistance, but could perform ADL’s with human assis-

tance) walking ability were excluded from this analysis because

the walking level in these patients did not decrease further. A total

of 185 patients were analyzed.

When the courses of patients were compared between the

time of discharge (Table 2) and after discharge (Table 3), 85 pa-

tients (44.9%) could not recover to the pre-fracture walking level

at discharge, while 68 patients (35.9%) could not recover to the

pre-fracture walking level after discharge. Although 4 patients

(2.1%) could not walk before fracture, the number of patients was

increased to 28 after discharge. Moreover, the pre-fracture walk-

ing ability was evaluated as level 1 (they could walk and perform

ADL’s with or without a cane, indoors and outdoors) in 125 pa-

tients, and the number of such patients was markedly decreased to

91 (48.1%) after discharge.

Among 16 potential prognostic factors, 4 factors had sig-

nificant influence on the recovery of the pre-fracture walking level

at discharge, as shown in the central column of Table 1: age, past

history of cerebrovascular disease, presence of preceding demen-

tia, and the place of residence before fracture. Table 5 shows the

odds ratios of unsuccessful recovery at discharge calculated for

analysis of the 4 prognostic factors. Categories that showed sig-

nificantly higher odds ratios than one were past history of cere-

brovascular disease (odds ratio 3.48), preceding dementia (odds

ratio 3.71), and 85 years and older (odds ratio 2.31).

Moreover, when univariate analysis was performed with re-

gard to 20 factors that may influence the recovery of the pre-

fracture walking level after discharge, significant differences were

observed for the following 5 factors: age, past history of cere-

brovascular disease, presence of preceding dementia, place of

residence before fracture, and the place of residence after dis-

charge (Table 1). As shown in right column of Table 5, the catego-

ries that showed odds ratios significantly higher than one were

preceding dementia (odds ratio 3.72), repeated hospitalization

after discharge (odds ratio 6.39), and continued hospitalization

after discharge (odds ratio 7.42).

Analysis 2: Improvement in the walking level after discharge

and influencing factors.

The walking level at discharge was compared with the best

walking level after discharge; in addition, factors influencing the

improvement of walking ability were clarified. In this analysis, 76

patients whose walking ability was evaluated as level 1 at the time

of discharge were excluded, because the improvement in the walk-

Table 2 The walking level of pre-fracture and at the time of discharge

Pre-fracture1)
At time of discharge1)

Level 1 Level 2 Level 3 Level 4 Total

Level 1 74 28* 20* 3* 125

Level 2 1 9 11* 4* 25

Level 3 1 6 9 19* 35

Level 4 0 0 0 4** 4

Total 76 43 40 30 189

* These patients were categorized into an unsuccessful recovery groups

who could not recover the pre-fracture walking level at the time of dis-

charge (85 patients)

** These patients were excluded from the analysis because the walking level

in these patients did not decrease further

1) Category for level of walking

Level 1: They could walk and perform ADL’s with or without a cane, in-

doors and outdoors.

Level 2: They could walk and perform ADL’s with or without a cane, in-

doors only.

Level 3: With human assistance, they could walk and perform ADL’s in-

doors only.

Level 4: They could not walk even with assistance, but could perform

ADL’s with human assistance.

Table 3 The walking level of pre-fracture and the best walking level 

after discharge

Pre-fracture1)
The best walking level after discharge1)

Level 1 Level 2 Level 3 Level 4 Total

Level 1 84 30* 8* 3* 125

Level 2 3 12 6* 4* 25

Level 3 4 3 11 17* 35

Level 4 0 0 0 4** 4

Total 91 45 25 28 189

* These patients were categorized into an unsuccessful recovery group who

could not recover the pre-fracture walking level after discharge (68 pa-

tients)

** These patients were excluded from the analysis because the walking level

in these patients did not decrease further

1) Category for level of walking

Level 1: They could walk and perform ADL’s with or without a cane, in-

doors and outdoors.

Level 2: They could walk and perform ADL’s with or without a cane, in-

doors only.

Level 3: With human assistance, they could walk and perform ADL’s in-

doors only.

Level 4: They could not walk even with assistance, but could perform

ADL’s with human assistance.

Table 4 The walking level at the time of discharge and the best 

walking level after discharge

At discharge1)
The best walking level after discharge1)

Level 1 Level 2 Level 3 Level 4 Total

Level 1 76** 0 0 0 76

Level 2 12* 31 0 0 43

Level 3 3* 14* 23 0 40

Level 4 0 0 2* 28 30

Total 91 45 25 28 189

* These patients were categorized as the improved walking level after dis-

charge group (31patients)

** These patients were excluded from the analysis because an improvement

in the walking ability could not be expected in these patients

1) Category for level of walking

Level 1: They could walk and perform ADL’s with or without a cane, in-

doors and outdoors.

Level 2: They could walk and perform ADL’s with or without a cane, in-

doors only.

Level 3: With human assistance, they could walk and perform ADL’s in-

doors only.

Level 4: They could not walk even with assistance, but could perform

ADL’s with human assistance.
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ing ability could not be expected in these patients. Therefore, anal-

ysis 2 was performed in the remaining 113 patients.

The walking level was further improved in 31 patients

(27.4%) after discharge (Table 4). As a result of univariate analy-

sis it was demonstrated that the significant factors were the walk-

ing level at discharge and the place of residence before fracture

(Table 1). As a result of multiple logistic regression analysis, the

level 3 walking at discharge alone significantly influenced the

improvement in the walking level of patients after discharge (odds

ratio 8.21) (Table 6).

Discussion

The present study was a retrospective study on elderly pa-

tients with fractures who were surgically treated at a hospital in

Fukui Prefecture over a 7-year period. The male-to-female ratio of

the 189 patients was 1:3.1, and the frequency ratio of intracapsular

fracture to extracapsular fracture was 1:1.9. A national investi-

gation performed in 1991 revealed that the male-to-female ratio

was 1:2.5 in fractured Japanese patients1). Prefectural studies

performed in Tottori (1993)21) and Niigata Prefectures (1989)22)

revealed that the frequency ratio of intracapsular fracture to extra-

capsular fracture was 1:2, which was almost identical to that ob-

tained in the present study. The frequency of fractures in the

present study was considered almost identical to that reported in

other studies in Japan1,21,22). Therefore, it was suggested that the

findings of the present study did not exhibit any systematic errors.

The findings of the present study were important because

it was clarified that the walking level of patients with a minor

fracture recovers to the pre-fracture level after discharge. The rate

of patients who could recover the pre-fracture walking level was

55.1% at the time of discharge, and the rate of such patients was

increased to 64.1% after discharge. In addition, the rate of pa-

tients who could not walk was 15.8% at discharge, but the rate of

such patients was decreased to 14.8% after discharge. However,

Takeshita et al. reported different findings11). They reported that

the rate of patients who could recover the pre-fracture walking

level was 68.8% at discharge, but the rate of such patients was

decreased to 56.3% after discharge11). They also noted that the rate

of patients who could not walk was 11.9% at discharge, but the

rate of such patients was increased to 29.9% after discharge. Thus,

their findings differed significantly from those of the present study

because we evaluated whether patients with fracture could walk

outdoors at the time of discharge and thereafter, while Takeshita

et al. analyzed whether they could walk with or without a cane11.

Previous studies frequently used the walking ability with or with-

Table 5 Odds ratios for each factor influence to unsuccessful recovery walking group were examined using multiple logistic regression analysis

Factor Category

At the time of discharge The best walking level after discharge

185 patients 170 patients3)

Odds ratio
95% CI1)

p-value2) Odds ratio
95% CI1)

p-value2)

Lower Upper Lower Upper

Age <=85 years 1 1

>85 years 2.31 1.06 5.19 0.038 1.56 0.64 3.72 0.316

Dementia Absent 1.00 1

Present 3.71 1.18 14.21 0.038 3.72 1.12 13.48 0.035

Cerebrovascular disease Absent 1 1

Present 3.48 1.42 9.19 0.008 2.63 0.98 7.18 0.054

Place of residence before fracture Own home 1 1

Others 1.53 0.58 4.24 0.391 0.36 0.09 1.24 0.118

Place of residence after discharge Own home 1

Repeated hospitalization 6.39 1.64 32.48 0.012

Hospitalization 7.42 2.28 28.63 0.001

1) 95% confidence interval

2) Odds ratio was examined by chi-square test

3) Those who answered 15 questions with uncertainty were excluded from this analysis

Table 6 Odds ratios for each significant factor influencing the improved walking group after discharge were examined using multiple logistic 

regression analysis (adjusted age)

Factor Category Odds ratio
95% confidence interval

p-value2)

Lower Upper

Place of residence before fracture Others 1

Own home 2.17 0.6 10.31 0.271

Level of walking at discharge1) Level 4 1

Level 3 8.21 1.96 56.62 0.01

Level 2 4.03 0.93 28.81 0.09

1) Category for level of walking

Level 2: They could walk and perform ADL’s with or without a cane, indoors only.

Level 3: With human assistance, they could walk and perform ADL’s indoors only.

Level 4: They could not walk even with assistance, but could perform ADL’s with human assistance.

2) Odds ratio was examined by chi-square test
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out a cane as a criterion for the evaluation. However, the inability

to walk outdoors is a great functional and social disadvantage for

elderly people. Therefore, the findings of the present study may

provide important information for establishing a better QOL in

elderly patients with fractures.

In the present study, of 125 patients who could walk and

performed ADL’s with or without cane outdoors before fracture,

72.8% recovered to the pre-fracture walking level after discharge,

while 2.4% could not walk. In Western countries, Koval et al.

evaluated the walking ability in fracture patients who could walk

outdoors before fracture, and reported that 41.3% could recover to

the pre-fracture walking level 1–1.6 years after surgery, while 8%

could not walk8). In addition, Mossey et al. reported that only 21%

of such patients could recover the pre-fracture walking ability23).

When the findings of the present study are compared with those of

previous studies, the present findings showed very good outcomes

with regard to the ratio of patients who could recover the pre-

fracture walking level, and the ratio of patients who could not

walk at all after surgery.

In the present study, however, 40% of patients with hip frac-

ture could not recover to the pre-fracture walking level. Therefore,

factors that influenced such cases of unsuccessful recovery should

be clarified in future studies. Previous studies reported that the

following issues were predictive factors of unsuccessful recovery

to the pre-fracture walking level after hip fracture: poor pre-

fracture walking ability requiring the assistance of a walking

apparatus8,23), the age of 85 years and over1,5,8), the presence of

preceding dementia17), repeated hospitalization17), the absence of

communication with friends after discharge17), and intracapsular

fracture8). In the present study, the presence of preceding demen-

tia, a past history of cerebrovascular diseases, and the age of 85

years and over influenced the unsuccessful recovery of the pa-

tients with hip fracture at the time of discharge. Furthermore, the

presence of preceding dementia and the residence outside their

own home after discharge influenced the final recovery rate of

pre-fracture walking level after discharge. Social factors such as

communication with friends after discharge and the types of frac-

ture did not significantly influence recovery. These findings sup-

ported those of previous studies1,5,8,17,23). Moreover, these findings

suggested that it is important to provide a more effective postoper-

ative rehabilitation program to patients with such factors rather

than to provide the standard postoperative rehabilitation program,

and, in addition, to provide a walking rehabilitation program to

those who were re-hospitalized or admitted to other health care

facilities due to various reasons. In addition, the level of im-

provement in walking ability after discharge was higher in level 3

patients with lower walking ability at the time of discharge (ex-

cluding those who could not walk at all) than in level 2 patients

with higher walking ability at the time of discharge. This finding

was similar to that reported by Kitamura et al.12� and Koval et

al.8) Therefore, an effective postoperative rehabilitation program

should be actively provided to patients with hip fracture who

showed lower walking ability at the time of discharge to avoid dis-

ability in walking after discharge.

This retrospective study had some limitations. Findings ob-

tained before fracture and at discharge depended on limited medi-

cal records and the memories of patients themselves and their

family members. Therefore, these findings were less reliable com-

pared with those obtained by direct interview. Moreover, memory

biases depending on the difference in the duration between the

discharge from the hospital and the time of investigation or recall

biases due to telephone interview might have influenced the find-

ings of the present study. Furthermore, family members replied to

the questionnaire instead of the patients themselves in 121 of all

cases evaluated in this study. Although a previous study reported

that similar findings could be obtained from representative sub-

jects24), the differences between patients themselves and represen-

tative subjects cannot be neglected.

Despite such limitations, the findings of this study on elderly

patients with hip fracture provided important information because

few previous Japanese studies evaluated whether patients with

hip fracture could walk outdoors. In Japan, it is currently recom-

mended to shorten the duration of hospitalization25). Therefore, it

is important to clarify procedures of applying an appropriate post-

operative rehabilitation program to patients with hip fracture de-

pending on their background factors.

References

1) Orimo H, Hashimoto T, Shiroki M , Hukunaga M, Fujiwara S,

Nakamura T, et al. The Epidemiology of osteoporosis in Japan.

Jpn. Med. 1995; 370: 27–30.

2) Jette AM, Harris BA, Cleary PD, Campion EW. Functional re-

covery after hip fracture. Arch. Phys. Med. Rehabil. 1987; 68:

735–740.

3) DePlma L, Rizzi L, Lorini G, Greco F. Survival after Trochanteric

fracture. Acta Orthop. Scand. 1992; 63: 645–647.

4) Fawnworth MG, Kenny P, Shiel A. The cost and effects of early

discharge in the management of fractured hip. Age Aging 1994;

23: 180–194.

5) Zuckerman JD. Current concepts. New Eng. J. Med. 1996; 334:

1519–1525.

6) Barnes B. Ambulation outcomes after hip fracture. Phys. Ther.

1984; 64: 317–321.

7) Walheim G, Barrios C, Stark A, Brostrom LA, Olsson E. Post-

operative improvement of walking capacity in patients with tro-

chanteric hip fracture. J. Orthop. Trauma. 1990; 4: 137–143.

8) Koval KJ, Skovron ML, Aharonoff GB, Meadows SE,

Zuckerman JD. Ambulatory ability after Hip fracture. Clin.

Orthop. 1995; 310: 150–159.

9) Nagata O, You K, Yokoyama H, Tateishi H, Sonoo S. A study of

preoperative evaluation of laboratory data and prognosis in eld-

erly patients with femoral neck fracture. Cen. JPN J. Orthop.

Surg. Traum. 1994; 37: 1459–1460.

10) Tushima E, Oda A, Morinaga K. Factors which influence the

decline of daily living in patients with hip fracture. Annual report

of the Touhoku section of Japanese physical therapy association

1995; 7: 11–15.

11) Takeshita H, Imai R, Miyamoto T, Houzyou T, Nakazima S.

Walking ability and prognosis after treatment of the femoral neck

fracture. Cen. JPN J. Orthop. Surg. Traum. 1995; 38: 339–340.

12) Kitamura S, Hasegawa Y, Suzuki S, Sasaki R, Iwata H, Hans W,

et al. Functional outcome after hip fracture in Japan. Clin. Orthop.

1998; 348: 29–36.

13) Kishi S, Kawashima S, Kataoka Y, Iwata H, Muramatu T, Watabe

K. The study of general condition and function prognosis in the

treatment of senile femoral neck fracture. Orth. Surg. 1986; 37:



Functional Prognosis and Influencing Factors

53

1877–1881.

14) Kenzora JE, McCarthy RE, Lowell JD, Sledge CB. Hip fracture

mortality. Clin. Orthop. 1984; 186: 45–56. 

15) Fuyuki H. Considerations in post-operative exercise for patients

with femoral and trochanteric fracture. Sogo rehabilitation 1998;

26: 635–640.

16) Okamoto R. Pre- and postoperative rehabilitation of the lower

extremity-hip aid knee. Sogo rehabilitation 1993; 21: 573–578.

17) Jay Magaziner, Eleanor M, Simonsick T, Kashner TM, Hebel JR,

Kenzora JE. Functional recovery one year following hospital dis-

charge for hip fracture, A Prospective Study. Journal of Geron-

tology. Medical Sciences 1990; 45: 101–107.

18) Ceder L, Thorgren KG, Wallden B. Prognosis indicators and early

home rehabilitation in elderly patients with hip fracture. Clin.

Orthop. 1980; 152: 173–184.

19) Hamajima N. Clinical studies by multivariate analysis — Intro-

duction to proportional hazard model and Logistic model with

application programs of SAS. 2nd Ed. The uiversity of Nagoya

press. 1993.

20) Tango T, Yamaoka K, Takagi H. Logistic regression analysis.

Asakura book. 1996.

21) Nakamura T. Epidemiological study on hip fractures in Tottori

prefecture. J. Jpn. Orthop. Assoc. 1993; 67: 189–200.

22) Doumae Y, Takahashi H, Kawashima T, Tanizawa T, Nishida S.

Epidemiology of femoral neck fracture in 1989. JBMM 1991; 9:

94–98.

23) Mossey JM, Mutran E, Knott K, Craik R. Determinants of re-

covery 12 months after hip fracture. The important of psycho-

social factors. Am. J. Pub. Health 1989; 79: 279–286.

24) Magaziner J, Simonsick EM, Kasshner TM, Hebel JR. Patients-

proxy response comparability on measures of patients health and

functional status. J. Clin. Epidemiol. 1988; 41: 1065–1074.

25) Health and Welfare Statistics Association. Journal of Health and

Welfare Statistics (Kokumin Eisei No Doko 1998). Tokyo: Health

and Welfare Statistic Association, 1998.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 290
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 290
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 800
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [2834.646 2834.646]
>> setpagedevice


