
Jpn J Compr Rehabil Sci Vol 3, 2012

72

ABSTRACT
Maeshima S, Osawa A, Nishio D, Hirano Y, Kigawa 
H. Approaches to hip fractures in convalescent 
rehabilitation wards – Consideration of length of stay, 
number of sessions, and discharge destination. Jpn J 
Compr Rehabil Sci 2012; 3: 72-77.
Purpose: Factors that infl uence activities of daily 
living (ADL) and the discharge destination of hip 
fracture patients hospitalized in convalescent 
rehabilitation wards were examined from the viewpoint 
of the amount of time spent in rehabilitation sessions 
and the duration of hospitalization.
Methods: The study subjects were 50 patients 
suffering from hip fracture. We evaluated the pre-
injury condition, cognitive function, uninjured side leg 
extensor muscle strength, and activities of daily living 
(ADL) for each patient. The discharge destination was 
generally divided into a “home” group and a “facility/
hospital transfer” group, and a comparative examination 
was carried out regarding the relationship between the 
overall number of rehabilitation sessions conducted, 
including physiotherapy and occupational therapy, and 
the daily number of sessions.
Results: FIM effi ciency declined greatly from 0.32 (n 
= 30) for the 4th through 6th weeks after hospitalization 
to 0.11 (n = 20) for the 6th to 8th weeks, and in a post 
hoc test, a signifi cant difference (p = 0.0069) was 
observed in FIM effi ciency between weeks 2‒4 and 
weeks 6‒8.
Conclusion: The results suggest that for hip fracture 

patients, about 6 weeks after being admitted to a 
convalescent rehabilitation ward, post-discharge 
guidance including nursing care service and family 
coaching is necessary.
Key words: hip fractures, convalescent rehabilitation 
wards, number of sessions, length of stay

Introduction

　Aging in Japan continues to advance rapidly. With 
29.58 million citizens aged 65 and older [1], making 
up 23.1% of the population, we have become a super-
aging society. Under such circumstances, an increasing 
number of elderly people require nursing care and 
assistance due to factors such as falls and bone 
fractures. According to a basic survey on the lives of 
the citizens, 10.2% of all factors resulting in the need 
for nursing care were bone fractures and falls [2]. In 
recent years, hip fractures in particular have increased 
among bone fractures in the elderly [3]. Surgical 
treatment is frequently applied, followed by 
rehabilitation, but the level of activity prior to the 
injury is low in elderly patients, and it is not uncommon 
to encounter diffi culties in recovery.
　On the other hand, the goal focused upon by 
convalescent rehabilitation wards is improvement in 
activities of daily living (ADL) and returning home, 
but regardless of the fact that hip fracture is a chronic 
disease among the elderly, there are few reports on the 
amount of rehabilitation training and functional 
prognosis. We have compared the pre- and post-
hospitalization ADL of hip fracture patients 
hospitalized in convalescent rehabilitation wards, and 
examined the factors that infl uence the ADL at 
discharge and returning home, from the viewpoint of 
the number of rehabilitation sessions (1 session = 20 
minutes of rehabilitation) and days hospitalized.
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Methods

　The subjects were 50 patients (13 males and 37 
females) with hip fracture who were hospitalized in 
convalescent rehabilitation wards during a period of 3 
years. Their ages ranged from 56 to 97 years (81.1 ± 
8.6). Twenty-two patients had “neck” hip fractures, 
and 28 had “trochanteric” hip fractures; 21 were right-
side fractures, and 29 left-side fractures. In terms of 
other medical conditions, 9 patients had diabetes, 12 
had hypertension, 7 had suffered a stroke, and 7 had a 
history of leg fracture. Pre-injury scores on the 
modifi ed Rankin Scale (mRS) were 0 (19 patients), 1 
(7 patients), 2 (10 patients), and 3 (14 patients).
　For these patients, in addition to such attributes as 
age, gender, number of days from onset of hip injury 
until hospitalization in a convalescent rehabilitation 
ward (days from onset), number of days hospitalized 
in a convalescent rehabilitation ward (hospitalization 
period), number of family members living with them 
and the key person therein, coexisting and past 
illnesses, and mRS, we also evaluated the uninjured 
side leg extensor muscle strength (kg/kg: knee extensor 
strength divided by body weight) and cognitive 
function (mini-mental state examination (MMSE)). 
Using the Functional Independence Measure (FIM) 
every two weeks starting from hospitalization, the 
ADL evaluation was calculated from the FIM effi ciency 
for each period (number of FIM points for each period/
number of days). We also calculated the FIM gain 
(FIM score at discharge minus FIM score on admission) 
and the FIM effi ciency (FIM gain/number of days 
hospitalized).
　Additionally, we surveyed the overall number and 
daily number of rehabilitation sessions conducted, 
including physiotherapy and occupational therapy, and 
examined the factors that infl uence ADL improvement. 
Furthermore, we generally divided the patients into a 
“home” group and a “facility/hospital transfer” group, 
and conducted a comparative examination into the 
factors that infl uence the discharge destination.

Rehabilitation procedure
　We generally followed a team approach, and 
intervention was conducted from hospitalization to 
discharge by attending physicians, rehabilitation 
specialists, ward nurses, physiotherapists, occupational 
therapists, speech-language pathologists, medical 
social workers, etc. Within one week of hospitalization, 
a conference was held with the rehabilitation team, the 
patients, and their families in order to discuss the 
treatment plan. The number of prescribed physiotherapy 
(PT) intervention sessions was normally a maximum 
of 4 to 5 sessions, and occupational therapy (OT) a 
maximum of 2 to 3 sessions, and the amount of PT and 
OT training for each patient was adjusted based on the 
amount of time since the injury and the patient’s 
abilities, etc. Speech therapy (ST) was prescribed as 

needed in cases of aphasia and diffi culty swallowing. 
As for PT, moving around in the bed, ambulatory 
mobility, standing, walking, and physical strength 
enhancement training were carried out, as well as 
prevention/guidance on contraindicated leg positions 
for the prevention of dislocation in patients with 
femoral head replacement. As for OT, self-care 
guidance such as changing clothes, posture, using the 
toilet, and bathing was carried out, and the ward nurses 
simultaneously conducted direct guidance in an ADL 
context. Also, we recommended that the key person 
from the patient’s family be present during the 
rehabilitation sessions in the training room, at which 
time we coached them regarding the assistance 
methods such as for transfer and walking. Once the 
scheduled treatment plan was completed and either the 
patient was capable of independent ADL or the family 
was capable of caring for the patient by themselves, or 
when it was no longer possible to improve the FIM, a 
fi nal discharge date was determined, and the patient 
was discharged upon confi rmation that their house or 
other living environment (or the preparations for the 
facility to which they were going to transfer) was in 
proper order.

Results

1. Demographics of the patients with hip fracture
　The average number of days from injury until 
surgery was 7.7 ± 6.8, and the type of surgery was 
osteosynthesis for 31 patients and femoral head 
replacement for 19. The average number of days from 
injury to hospitalization in a convalescent rehabilitation 
ward was 31.5 ± 13.9, and the average period of 
hospitalization was 49.3 ± 19.8 days (the average 
period from injury to discharge was 80.9 ± 24.0 days). 
The average number of family members living at home 
was 3.4 ± 1.8 persons, and the respective key persons 
were sons for 18 patients, daughters for 13, husbands 
for 8, wives for 5 and other relatives for 6. PT and OT 
were carried out for all patients, and the total number 
of rehabilitation sessions during hospitalization was 
383.1 ± 165.5 (from 101 to 760 sessions), while the 
daily average number of sessions was 7.7 ± 1.1 (5.4 ± 
1.1 PT and 2.3 ± 0.6 OT sessions). Also, ST was carried 
out only for the 3 patients (average 1.9 ± 0.2 sessions) 
who were shown to have aphasia and diffi culty 
swallowing.

2. Factors that infl uence ADL improvement
　The average FIM score on admission was 75.7 ± 
21.9, and the average FIM score at discharge was 92.2 
± 22.0, meaning an average FIM gain of 16.5 ± 11.7. 
The FIM effi ciency for each respective period was 
0.67 (n = 50) for weeks 0‒2 after hospitalization, 0.35 
(n = 44) for weeks 2‒4, 0.32 (n = 30) for weeks 4‒6, 
0.11 (n = 20) for weeks 6‒8, and 0.11 (n = 7) for weeks 
8‒10. In other words, the sooner after hospitalization, 

CW3_A9243D02.indd   73CW3_A9243D02.indd   73 2012/11/06   14:02:482012/11/06   14:02:48
プロセスシアンプロセスシアンプロセスマゼンタプロセスマゼンタプロセスイエロープロセスイエロープロセスブラックプロセスブラック



Maeshima S et al.: Hip fractures in convalescent rehabilitation wards

Jpn J Compr Rehabil Sci Vol 3, 2012

74

the larger the FIM effi ciency was, after which it 
gradually became smaller (F = 7.98, df = 4, p < 0.0001). 
Upon carrying out a post hoc test in the respective 
periods, the fi rst 2 weeks of hospitalization clearly 
showed a higher value (weeks 2‒4, p = 0.0217; weeks 
4‒6, p = 0.0012; weeks 6‒8, p < 0.0001). Also, a 
difference in FIM effi ciency was seen between weeks 
2‒4 and weeks 6‒8 (p = 0.0069). On the other hand, 
weeks 4‒6, 6‒8, and 8‒10 showed no difference in 
FIM effi ciency. The FIM on admission as well as at 
discharge both showed a negative correlation to the 
pre-injury mRS, while the uninjured side leg extensor 
muscle strength showed a positive correlation to 
MMSE (Table 1). Also, the FIM on admission and the 
FIM at discharge showed a negative correlation. On 
the other hand, the amount of improvement of ADL 
during hospitalization—that is to say, the FIM gain 
(FIM at time of discharge minus FIM at time of 
hospitalization)—showed a positive correlation with 
the number of days of hospitalization and the total 
number of rehabilitation sessions. mRS at the time of 
discharge was 1 (7 patients), 2 (21 patients), 3 (11 
patients), 4 (9 patients), and 5 (2 patients). Compared 

to the pre-injury mRS, the value decreased in 29 
patients, among which 18 showed a signifi cant 
decrease of 2 levels or more. The value stayed the 
same in 19 patients, and improved in 2 patients, 
compared to the pre-injury value.

3. Factors that infl uence discharge to home
　The discharge destination was “home” for 42 
patients and “facility/hospital” for 8 patients. No 
difference was observed between the two groups in 
age, gender, side of fracture, number of days from 
injury to surgery, type of surgery, number of days 
between injury and hospital transfer, coexisting and 
past illnesses, pre-injury mRS, and number of family 
members living at home. The uninjured side leg 
extensor muscle strength, MMSE, and FIM score at 
the time of hospitalization were more favorable in the 
home group. Of the 36 patients who were capable of 
independent ADL pre-injury, 31 (86.1%) were 
discharged home, while 5 were transferred to facilities/
hospitals. Of these 5 patients, 4 had injuries resulting 
in the need for ADL assistance.
　On the other hand, of the 14 patients who were not 
capable of independent ADL pre-injury, 11 (78.6%) 
were discharged home, while 3 were transferred to 
facilities/hospitals. There was no difference in the total 
number of rehabilitation sessions implemented during 
hospitalization, but the number of PT sessions per day 
was higher in the home group. The number of days of 
hospitalization was clearly longer for the facility/
hospital transfer group, and the FIM score at discharge 
and FIM effi ciency were lower.

Discussion

　The estimated number of hip fracture cases in Japan 
is 150,000 per year (2007) [3], and the incidence of 
hip fracture sharply increases after age 70 [4]. Post-
operative rehabilitation is vital to prevent an increase 
in the number of bedridden elderly as well. The 

Figure 1. Clinical course of FIM during convalescent 
rehabilitation ward hospitalization.
The sooner after hospitalization, the larger the FIM 
effi ciency was, after which it gradually became 
smaller.

Table 1. Relationship between FIM on admission, at discharge and FIM gain.

FIM score on admission FIM score at discharge FIM gain

Age -0.18 -0.39 -0.26
Time from injury to surgery  0.01 -0.05 -0.03
Time from injury to hospital transfer -0.14 -0.20 -0.13
Uninjured side extensor strength  0.53＊＊＊  0.55＊＊＊ -0.01
MMSE  0.50＊＊＊  0.66＊＊＊  0.25
Family members living at home -0.20 -0.18  0.05
Pre-injury mRS -0.44＊＊＊ -0.43＊＊＊ -0.14
Duration of hospitalization -0.29＊  0.04  0.49＊＊＊

Total number of rehabilitation sessions -0.20  0.11  0.53＊＊＊

Number of PT sessions per day  0.01  0.15  0.28
Number of OT sessions per day  0.16  0.20  0.17

Spearman’s rank correlation.
＊<0.05, ＊＊<0.01, ＊＊＊<0.005.
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recently recommended team approach has brought 
reports of such results as a reduction in the number of 
days of hospitalization, increased ADL scores, 
reduction of deaths during hospitalization, and increase 
in home discharges [5, 6]. In Japan, convalescent 
rehabilitation wards have been established to promote 
this kind of team treatment by a variety of professionals 
and to carry out concentrated rehabilitation. According 
to a survey by the Kaifukuki Rehabilitation Ward 
Association in Japan [7], the total number of 
rehabilitation sessions conducted for one group of 
orthopedic patients including hip fracture patients, the 
subject of this research, was 243.6 sessions, with 4.3 
average sessions per day. In contrast, the total number 
of rehabilitation sessions that we carried out was 383.1 
(an average of 7.7 sessions per day), and despite the 
concentrated rehabilitation, there is no large difference 
from the previous report [7], and there was no 
connection between the number of rehabilitation 
sessions per day and the FIM gain either. This is likely 
infl uenced by the ceiling effect of FIM, but regarding 
the relationship between the amount of rehabilitation 
training and functional prognosis, there are reports 
showing that even twice the daily concentrated PT is 
not more effective in functional recovery than simple 
daily PT [8], as well as reports that the amount of time 
spent conducting PT does not affect the outcome [9]. 
On the other hand, Hoeing et al. [10] reported that 
frequent training of 5 times or more per week increased 

the walking ability and survival rate, and Bischoff-
Ferrari et al. [11] stated that compared with normal PT 
for 30 minutes each day, conducting expanded PT 
consisting of 60 minutes of daily PT with an additional 
home program resulted in a 25% reduction in falls. 
There are also reports that post-surgery OT has led to 
prompt ADL recovery and returning home [12, 13]. 
Our own experimental examples have also shown that 
intervention with OT enables direct ADL training 
moving toward discharge including changing clothes 
and posture, and house survey/guidance, suggesting 
that in the future it is necessary to examine not only 
the quantity of time spent training but also the quality 
of the training.
　The next point is the hip fracture hospitalization 
period. Based on a multicenter report on general 
hospitals by Tsushima et al. [14], the average number 
of days until discharge was 57.2 ± 21.5. In a report by 
Ito et al. [15], the average number of days of 
hospitalization after surgery was 36.9 days (41.5 days 
from injury), and 75% of the patients were discharged 
to home. Also, Kurokawa et al. [16] reported that the 
number of days of hospitalization in convalescent 
rehabilitation wards attached to acute hospitals was 
31.7 days (49.8 days from injury). In contrast, 
convalescent rehabilitation wards report that in most 
cases, there is a tendency toward long periods of 
hospitalization of 60‒80 days. In fact, in convalescent 
rehabilitation wards it is not uncommon for discharge 

Table 2. Comparison between home group and facility/hospital transfer group. 

Home (N = 42) Facility/hospital (N = 8)

Age (years) 79.3 (10.7) 81.5 (8.2)
Gender (men/women) 9/33 4/4
Fracture side (right/left) 17/25 4/4
Time from injury to surgery (days) 7.4 (7.1) 9.5 (4.4)
Type of surgery (osteosynthesis/replacement) 26/16 5/3
Time from injury to hospital transfer (days) 31.0 (14.4) 34.3 (11.1)
Past illness (stroke/fracture) 6/7 1/0
Complications (hypertension/diabetes) 11/8 1/1
MMSE (/30)＊＊ 21.5 (5.9) 14.6 (5.1)
Family members living at home 3.5 (1.7) 2.7 (2.0)
Pre-injury mRS  (0/1/2/3/4/5) 17/7/7/11/0/0 2/0/3/3/0/0
Duration of hospitalization (days)＊ 46.0 (2.9) 66.5 (6.5)
Uninjured side extensor strength (kg/kg)＊ 0.25 (0.11) 0.16 (0.06)
Total number of rehabilitation sessions 367.4 (165.2) 465.9 (149.6)
Number of PT sessions per day＊ 5.5 (0.9) 4.5 (1.4)
Number of OT sessions per day 2.3 (0.6) 2.0 (0.5)
Number of ST sessions per day 1.9 (0) 1.9 (0.2)
FIM score on admission＊＊＊ 80.1 (19.1) 52.3 (21.5)
FIM score at discharge＊＊＊ 97.3 (18.0) 65.3 (22.6)
mRS at discharge  (0/1/2/3/4/5)＊ 0/6/21/8/6/1 0/1/0/3/3/1
FIM gain 17.1 (12.3) 13.0 (8.0)
FIM effi ciency＊ 0.39 (0.28) 0.20 (0.13)

＊p < 0.05, ＊＊p < 0.01, ＊＊＊p < 0.0005.
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to be postponed for such reasons as processing of 
nursing insurance services or home renovations, even 
after the ADL goal has been achieved. In our 
experiments as well, considering the fact that longer 
periods of hospitalization correlated to higher FIM 
gain values, it would seem that a certain period of 
hospitalization is necessary for hip fracture. Kagaya et 
al. [21] stated that functional recovery can be gained 
up to 6 months after injury, but not much thereafter. In 
this study, until 6 weeks after hospitalization in the 
convalescent rehabilitation ward, the FIM effi ciency 
was over 0.3, but then it decreased to 0.11. Taking 
these facts into consideration, it is necessary to 
consider the patients’ lives in their homes while 
planning effective ADL improvement, and to rethink 
the rehabilitation programs to allow such things as the 
introduction of nursing care insurance, home 
renovation, and family guidance. Also, cognitive 
function and uninjured side leg extensor muscle 
strength on admission stood out as factors relating to 
the FIM at the time of hospitalization and discharge, 
and these were more favorable in the home group than 
the facility/hospital transfer group. It is therefore 
advisable to create the rehabilitation program after 
evaluating such items as cognitive function and 
uninjured side leg extensor muscle strength on 
admission.
　Regarding the connection with pre-hospitalization 
lifestyle, one report [20] states that the ratio of hip 
fracture patients who were living in their homes pre-
injury and were discharged to their homes was 60.1‒
81.9%. In our experiments, 84.0% of all patients were 
discharged home, and there was no difference in pre-
injury mRS between the home group and facility/
hospital transfer group. Four of the 5 patients capable 
of independent ADL pre-injury but who were 
transferred to facilities/hospitals post-injury went on 
to require ADL assistance due to the injury, and it is 
possible that the hip fracture injury and subsequent 
hospitalization facilitated the end of their living at 
home. On the other hand, most of the patients who 
required ADL care from before their injuries had such 
environmental considerations as families with a good 
understanding of their declining physical functions 
and nursing insurance, so by vigorously conducting 
assistance training with the goal of reducing the 
amount of assistance, relatively quick reception was 
possible. Even in earlier research, more than the bodily 
functions of the patients themselves, inhibitory factors 
of home discharge are specifi ed to be insuffi cient 
cohabiters [20], increased age of the caregivers, and 
defi ciencies in receptive structure such as a lack of 
caregivers [22], indicating not only a lack of training 
given to the patients themselves but to the family 
members as well. Also at issue is how, after being 
discharged, the patients maintain and further improve 
the ADL that they improved while hospitalized in 
convalescent rehabilitation wards, and an approach 

that gives plenty of guidance to the family members 
who are capable of being caregivers will be necessary 
going forward.
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