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Abstract
Summary This study aimed to study quality of life (QOL)
in postoperative Japanese hip fracture patients. Although
QOL in Japanese patients recovered to pre-fracture levels
1 year following hospitalization, the recovery varied and was
associated with physical factors and living arrangements.
Introduction The aim of this study was to investigate quality-
of-life (QOL) changes in postoperative Japanese hip fracture
patients.
Methods Subjects were 113 hip fracture patients recruited and
followed for 1 year following hospitalization. QOL was
assessed using the Euro-QOL, which consists of the health
status part (EQ-5D) and the visual analogue scale (EQ-VAS).
Factors associated with change in QOL (calculated by
subtracting pre-fracture score from the score at 1 year
following hospitalization) were determined by multiple linear
regression analysis.
Results Of 81 patients who did not exhibit severe cognitive
decline, 50 completed the follow-up surveys and were
included for analysis. The mean difference from baseline
was 0.035 (standard deviation = 0.254) for EQ-5D, and
17.0 (22.0) for EQ-VAS. Age, fracture type and residence
status were significantly associated with a change in EQ-5D

score. Cognitive function, activities of daily living and
household help were significantly associated with a change
in EQ-VAS score.
Conclusions Contrary to previous studies from western
countries, we found that QOL in Japanese patients recovered
to pre-facture levels 1 year following hospitalization. This
change varied between patients, and was associated with
both physical factors and living arrangements.
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Introduction

One of the major consequences of osteoporosis is hip
fracture. This is a common and potentially devastating injury
in the elderly [1]. While the incidence of hip fracture in
Asian countries (including Japan) is lower than that reported
in Northern Europe and North America, concerning in-
creases in occurrence rates have been noted in recent years
[2]. A multi-country study in 1999 reported that the age-
adjusted annual incidence of hip fracture per 100,000 people
was 54 for males and 155 for females in Japan (Tottori
Prefecture), 52 for males and 136 for females in China
(Hong Kong), 147 for males and 335 for females in the
United States (Rochester, Minnesota), and 173 for males and
405 for females in Sweden (Malmö) [3]. Hip fracture
incidence in Japan has been increasing annually [4], and it
is has been estimated that the number of cases will more than
double between 1994 and 2025 [5]. Similarly, the hip
fracture rate increased fivefold in Singapore between 1960
and 1990 [6] and fourfold in South Korea between 1991 and
2001 [7]. In 1990, 26% of worldwide hip fractures occurred
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in Asia. This figure is expected to rise to 37% by 2025 and
to 45% by 2050 [5].

Treatments for hip fracture aim to prevent the progres-
sion of disability and to restore pre-fracture function [8, 9].
These can be more efficiently achieved by early operation
and rehabilitation [10, 11]. Most femoral neck fractures are
treated with hemi-arthroplasty, while trochanteric fractures
are treated with internal fixation. In Japan, more than 90%
of hip fracture patients are treated surgically [5]. Mean
waiting time between hospitalization and operation is
reported to be 11 days, while the average time between
operation and discharge is 50 days. Both of these waiting
times are longer than those reported in Europe and North
America [12]. Fortunately, the number of cases successfully
receiving an operation within two days following injury has
been increasing in Japan [13].

Although advances in orthopedic treatment have led to
improvements in the treatment of hip fractures [14],
recovery is still slower than expected and rehabilitation is
often incomplete [13, 14]. A study of 10,992 Japanese hip
fracture patients revealed that 51% of these patients were
able to partake in normal activities of daily living (ADL)
before the fracture, but that this percentage decreased by
24% after the fracture [12]. The 1-year post-operative
mortality rate in this population was approximately 10%
[12]. A number of studies have focused on walking ability
and ADL recovery after hip fracture and noted that age,
sex, walking ability before injury, fracture type, complica-
tion before fracture, and cognitive function are important
prognostic factors [11, 13]. The influence of cognitive
function in this regard remains controversial [15, 16].

In addition to the traditional physical outcome evaluation
after hip fracture, assessment of quality of life (QOL) is
becoming increasingly used. Studies in western countries
have revealed that QOL does not return to pre-fracture
levels following hip fracture. Other studies have examined
various clinical factors influencing QOL, and the differ-
ences between patients and community dwellers [17–23].
To date, epidemiological investigation of these issues in
Asian populations has been scarce [24].

The primary aims of this study were to investigate the
change in QOL after hip fracture in Japanese patients and to
determine the factors associated with these changes. There
are numerous QOL assessment tools, but most are lengthy
and difficult to apply in daily clinical practice or are not
relevant for elderly patients. We thus selected the Euro-
QOL questionnaire [25–27], which is short and easy to
complete [28] and has been used previously for assessing
QOL associated with various diseases including hip fracture
[29, 30]. This questionnaire has also been demonstrated to
correlate well with scores obtained using Short Form 36
[31] and the Nottingham Health Profile [32] among hip
fracture patients.

Materials and methods

Study design and subjects

We conducted a hospital-based prospective study of hip
fracture patients admitted to Ohara General Hospital
(Fukushima City, Fukushima Prefecture, Japan) between
December 2004 and November 2005. Patients were assessed
1 or 2 days after admission (preoperation), just prior to
discharge and 3, 6, and 12 months after the day of admission.

Assessment tools

Questionnaires conducted during hospitalization assessed
the following: age, sex, residence type prior to hospitaliza-
tion and following discharge, fracture type, operation type,
waiting time between hospitalization and operation, length
of hospital stay, cognitive function, number of comorbid-
ities, and ADL and QOL prior to fracture. In surveys after
discharge, residence type, the presence of household help,
ADL and QOL were assessed.

Quality-of-life was assessed using the Euro-QOL [25–
27], which consists of two sections: the health status part
(EQ-5D) and the visual analogue scale (EQ-VAS). The EQ-
5D includes five questions regarding mobility, self-care,
daily activities, pain/discomfort, and anxiety/depression.
Each item is divided into three degrees of severity: no
problem, some problem and major problem. By applying
scores from EQ-5D “value sets” elicited from general
Japanese population samples, health states defined by the
five-dimensional descriptive system are converted into a
weighted health state index. In this index, 1.000 is
indicative of ‘full’ or ‘good health’ and 0.000 is indicative
of death. EQ-VAS is a 20-cm visual analogue scale on
which a respondent is asked to mark his or her state of
health on a thermometer-like line ranging from 0 to 100.

Activities of daily living was evaluated using the Barthel
index score [33], which assesses the ability of an individual
to care for him/herself. The index includes the following ten
items: feeding, transfers, personal grooming and hygiene,
bathing, using the toilet, walking, ascending and descending
stairs, and bowel and bladder control. Each item is scored
between 0 (completely dependent) and 10 or 15 (indepen-
dent), with the total score ranging from 0 to 100. Higher
scores denote greater independence in performing ADL.

Baseline assessments of ADL and QOL at the time of
admission determined pre-hip fracture status for these
measures. Since it is difficult to prospectively collect
information prior to injury, pre-injury recall is often used
as an alternative method of assessment in QOL studies of
fracture patients [8, 9, 14, 16–22]. It should be noted that
the accuracy of this assessment in describing pre-fracture
status is debatable [20].
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Cognitive function was measured using the mini-mental
state examination (MMSE), which consists of 13 items
[34]. Each item is scored as 0 (incorrect answer/impossible
to answer) or one (correct answer), and the total score
ranges from 0 to 30. We classified our patients into three
cognitive groups with respect to MMSE score: severe
cognitive decline (a score less than 15), moderate cognitive
decline (a score between 15 and 23) and normal (a score
over 23). Cognitive function was assessed twice at admis-
sion and just prior to discharge, with the higher score being
retained for purposes of analysis [15].

Interviews regarding ADL and QOL were conducted by
nursing staff, physical therapists, and doctors (including the
first author).

Statistical analysis

The statistical package used for analysis was SPSS for
Windows, version 14.0 (SPSS Japan Inc., Tokyo, Japan).
As in many previous studies [10, 18, 22–24, 30–32],
patients exhibiting severe cognitive decline were excluded
from this study due to difficulties in answering QOL
questions. Chi-square tests and Student’s t tests were used
to compare categorical and continuous characteristics of
patients, respectively. Changes in ADL and QOL levels
before fracture, at discharge and 1 year following hospitali-
zation were compared using one-way repeated measures
analysis of variance with Bonferroni adjustment.

Multiple linear regression analysis was performed to
determine the factors associated with the change in QOL,
which was calculated by subtracting the pre-injury EQ-5D
or EQ-VAS from the score 1 year following hospitalization.
The following 10 variables were included in the analysis:
age (year), sex (1=male, 2=female), fracture type (1=femoral
neck fracture, 2=trochanteric fracture), operation type (1=
hemi-arthroplasty, 2=compression hip screw or gamma nail,
3=multiple pinning), length of hospital stay (days), cognitive
function (1=normal, 2=moderate cognitive decline), number
of comorbidities, type of residence 1 year following hos-
pitalization (1=own home, 2=other), household help required
1 year following hospitalization (1=yes, 2=no) and change in
Barthel index (score one year following hospitalization
minus the baseline score). Operation type was graded
according to invasiveness. For the analysis of change in
EQ-5D, the change in Barthel index score was excluded as
an independent variable because ADL questions were
included in the EQ-5D.

Ethical considerations

All patients with normal cognitive function provided
informed consent; for patients with cognitive dysfunction

and other disorders, a family member provided the
consent. The study was approved by the ethical commit-
tees of Fukushima Medical University and Ohara General
Hospital.

Results

One hundred and thirteen patients were recruited and
registered for the study (Table 1). The mean age was
80.5 years, and 79% of patients were female. Half had
femoral neck fractures and the other half had trochanteric
fractures. Only 11 patients (10%) exhibited no comorbid-
ities. Eighty-eight patients (78%) were admitted from their
own home. Mean waiting time between hospitalization
and operation was 2.0 days. Mean length of hospital stay
was 31 days. Forty-nine patients (43%) were transferred
to a long-term care hospital, while 39 (35%) returned
home.

Thirty-one patients (27%) exhibited severe cognitive de-
cline and were excluded from analyses (Fig. 1). In addition,
we were not able to evaluate the cognitive function of one
patient due to an articulation disorder and a hearing
impairment. Thus, of the total patients surveyed, 81 (72%)
were eligible for evaluation. Fifty of these patients
completed the 1-year follow-up (62%). Of the 31 patients
who did not complete the follow-up, eight were deceased,
ten could not be contacted, and two moved to other
prefectures. Complete QOL data could not be obtained for
the remaining 11 patients who were followed up. Of these
11 patients, eight failed to come for follow-up visits and
were contacted by telephone. When characteristics between
patients who were and were not entered into the final
analyses were compared, significant differences were found
for fracture type (p<0.01), operation type (p<0.01) and
cognitive function (p=0.01), but not for age (p=0.24)
(Table 1).

As shown in Figs. 2, 3, and 4 mean Barthel index and
EQ-5D scores decreased between the pre-fracture assess-
ment time and discharge, while EQ-VAS scores remained
unchanged. After discharge, scores for all three indicators
increased. Table 2 shows the change in score for each
variable between the pre-fracture assessment point (base-
line) and the point 1 year following hospitalization. The
mean difference was −0.8 (standard deviation [SD]=11.7])
for the Barthel index, 0.035 (SD=0.254) for EQ-5D and
17.0 (SD=22.0) for EQ-VAS.

The outcomes of the multiple linear regression analyses
examining factors associated with the changes in EQ-5D
and EQ-VAS are presented in Tables 3 and 4.. Age (B=
0.01), fracture type (B=−0.21) and residence type 1 year
following hospitalization (B=−0.25) were significantly
associated with changes in EQ-5D score. The adjusted
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R-squared value for this model was 0.16. Cognitive func-
tion (B=−14.40), household help 1 year following hospi-
talization (B=19.18) and a change in Barthel index (B=
0.73) were significantly associated with changes in EQ-
VAS (adjusted R-squared value was 0.25).

Discussion

This is the first study reporting QOL changes in postoper-
ative hip fracture patients in Japan. Contrary to the results
of previous studies from other countries, we found that

Table 1 Characteristics of the study population

N (%) or Mean (SD)

Registered Analyzed Not analyzed
(n=113 ) (n=50 ) (n=31 ) p valuea)

Age (year) 80.5 (9.7) 77.4 (10.2) 80.1 (9.1) 0.24
Sex
Male 24 (21.2) 10 (20.0) 7 (22.6) 0.79
Female 89 (78.8) 40 (80.0) 24 (77.4)
Residence type prior to hospitalization
Home 88 (77.9) 44 (88.0) 27 (87.1) 0.43
Nursing home 14 (12.4) 2 ( 4.0) 0 ( 0.0)
Other hospital 11 ( 9.7) 4 ( 8.0) 4 (12.9)
Fracture type
Femoral neck 57 (50.4) 35 (70.0) 9 (29.0) p<0.01
Trochanteric 56 (49.6) 15 (30.0) 22 (71.0)
Operation type
Hemiarthroplasty 40 (35.4) 27 (54.0) 6 (19.4) p<0.01
Compression hip screw or gamma nail 57 (50.4) 17 (34.0) 21 (67.7)
Multiple pinning 13 (11.5) 6 (12.0) 2 ( 6.5)
No operation 3 ( 2.7) 0 ( 0.0) 2 ( 6.5)
Waiting time between hospitalization and the operation (day) 2.0 ( 1.4) 1.9 ( 1.4) 2.3 ( 1.6) 0.27
Length of hospital stay (day) 31.1 (17.5) 32.3 ( 7.2) 34.8 (29.2) 0.64
Residence type after discharge
Own home 39 (34.5) 27 (54.0) 8 (25.8) 0.05
Family’s house 2 ( 1.8) 1 ( 2.0) 1 ( 3.2)
Long-term care type hospital 49 (43.3) 16 (32.0) 19 (61.3)
Nursing home 19 (16.8) 6 (12.0) 2 ( 6.5)
Death 5 ( 3.5) – 1 ( 3.2)
Cognitive function (Mini-Mental State Examination)
Normal (24 or higher) 45 (39.8) 34 (68.0) 11 (35.5) 0.01
Moderate cognitive decline (15–23) 36 (31.9) 16 (32.0) 20 (64.5)
Severe cognitive decline (less than 15) 31 (27.4) – –
Not-measured 1 ( 0.9) – –
Number of comorbidities
0 11 ( 9.7) 6 (12.0) 2 ( 6.5) 0.38
1 24 (21.2) 11 (22.0) 3 ( 9.7)
2 36 (31.9) 16 (32.0) 10 (32.3)
3 29 (25.7) 14 (28.0) 10 (32.3)
4–6 13 (11.5) 3 (6.0) 5 (16.1)
Residence type one year following hospitalization
Own home – 44 (88.0) – –
Other – 6 (12.0) –
Household help required one year following hospitalization
Yes – 23 (46.0) – –
No – 27 (54.0) –

Differences in characteristics between patients who were and were not included in the overall analyses were examined. Differences were
compared by Chi-square test for categorical variables and Student’s t test for continuous variables.
SD standard deviation.
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QOL recovered to pre-facture levels 1 year following
hospitalization. This discrepancy might be due in part to
ethnic differences; however, differences in study design
limit such international comparisons with previous studies.
One important difference is the criteria for including or
excluding subjects as mentioned below. In general, Asians
are known to report higher QOL levels compared to
Westerners of the same health condition [35]. Further
international studies are required to understand how cultural
values and norms might result in QOL differences.

An individual’s concept of QOL may change over time
and in response to changing circumstances. The ‘secondary
gain’ in QOL occurs when patients with impairments adapt
to their new conditions [36]. Patients who experience
disability can find enriched meaning in their lives after
becoming disabled. Similar interpretations for a small
change in QOL following physical decline can be explained
by the “disability paradox” [36] and “response shift” [37].
These concepts refer to a change in the meaning of one’s
evaluation of QOL, such that patients might provide

113 patients recruited and registered

Patients followed up 

one year following hospitalization

N=61(75%)

Patients entered into analyses

N=50(62%)

Articulation disoder and 

hearing impaired

N=1(1%)

Deatha)

N=8(10%)

Lost to follow-up

N=12(15%)

QOL data was missing in part

N=11(14%)

Patients for evaluation

The score of MMSE > 15 

N=81(72%)

The score of MMSE < 14 

N=31(27%)

Exclusion criteria

Patients not entered into analyses

N=31(38%)

Fig. 1 Patient registration and
follow-up. MMSE mini-mental
state examination. a One patient
died during hospitalization; the
other seven died following
discharge

mean : 92.5
   SD : 15.2

mean : 75.6
  SD : 24.8

mean : 91.7
  SD : 16.2

#

##

At one year following hospitalizationPrior to fracture At discharge At one year following hospitalizationPrior to fracture At discharge

Barthel index 

Fig. 2 Barthel index scores in patients prior to hip fracture, at
discharge and 1 year following hospitalization. Means and standard
deviations of 50 patients who completed follow-up are shown. To
compare the scores prior to fracture, at discharge, and 1 year following
hospitalization, one-way repeated measures analysis of variance with

Bonferroni adjustment was used. Pound symbol The score at discharge
was significantly lower than the score prior to fracture (p<0.01). Two
pound symbols The score at 1 year following hospitalization was
significantly higher than the score at discharge (p<0.01)
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different answers to QOL questions over time, not only
because their health or QOL has changed, but also because
their perception of what health or QOL means may have
changed.

Another explanation for the high QOL in our cohort is
their favorable postoperative functional recovery. Early
functional recovery and independence in daily life are very
important to a patient’s QOL [10]. Studies examining
patients from other countries have reported significant
functional decline following hip fracture [8, 9, 21], whereas
we detected only a slight decrease. The favorable recovery
of patients in this study compared to some previous studies
could be explained, in part, to our exclusion of patients with
severe cognitive decline [9, 21]. However, our patients
exhibited better functional outcomes even when compared

with the majority of previous studies that excluded those
with cognitive decline [8]. For elderly hip fracture patients,
early surgery and promptly initiated post-surgical rehabil-
itation have been reported to improve functional recovery
and prevent postoperative complications [11]. Many of our
patients were operated on within 2 days of admission and
started rehabilitation the following day. This is earlier than
average in Japan and might have contributed to the
favorable ADL recovery.

Despite the possible positive shift in one’s internal
standard of measurement, changes in EQ-5D and EQ-VAS
varied quite dramatically. We thus investigated factors
associated with the changes in QOL. Our results revealed
that older age, femoral neck fracture, and residence at home
all exerted a positive influence on change in EQ-5D, while

 EQ-5D 

mean : 0.772
  SD : 0.235 mean : 0.669

  SD : 0.205

mean : 0.807
   SD : 0.166

#

At one year following hospitalizationPrior to fracture At discharge

Fig. 3 EQ-5D scores in patients prior to hip fracture, at discharge and
1 year following hospitalization. Means and standard deviations of 50
patients who completed follow-up are shown. To compare the scores
prior to fracture, at discharge and 1 year following hospitalization,

one-way repeated measures analysis of variance with Bonferroni
adjustment was used. Pound symbol The score at 1 year following
hospitalization was significantly higher than the score at discharge
(p<0.01)

EQ-VAS

mean : 62.6
   SD : 21.7

mean : 64.1
  SD : 22.0

mean : 79.6
   SD : 16.8

#
##

At one year following hospitalizationPrior to fracture At discharge

Fig. 4 EQ-VAS scores in patients prior to hip fracture, at discharge
and 1 year following hospitalization. Means and standard deviations
of 49 patients who completed follow-up are shown. To compare the
scores prior to fracture, at discharge, and 1 year following hospital-
ization, one-way repeated measures analysis of variance with

Bonferroni adjustment was used. Pound symbol The score at 1 year
following hospitalization was significantly higher than the score prior
to fracture (p<0.01). Two pound symbols The score at 1 year
following hospitalization was significantly higher than the score at
discharge (p<0.01)
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normal cognitive function, ADL recovery (as measured by
Barthel index), and living without household help had
positive influences on changes in EQ-VAS. Associated
factors differed between the two QOL outcomes, suggest-
ing that they may assess different aspects of QOL. One
previous study of Japanese patients noted a significant
correlation between EQ-5D and EQ-VAS, but a relatively
low correlation coefficient (r=0.46, p<0.01) [38]. The two
measurements in our study had an even lower correlation
coefficient (r=0.29, p<0.05).

A positive correlation between age and change in QOL
may imply a stronger response shift among older patients.
Older individuals have decreased functional capacity and
reduced expectations for self-performance, on average, than
younger individuals. A previous study examined differ-
ences between ‘self-reported’ and ‘observed’ functionality
and found that ‘self-reported’ function gradually increased,

while ‘observed’ function decreased with age [39]. In other
words, younger individuals expect to function at a higher
level and thus are more likely than older individuals to
report a higher level of disability.

Controlling for age, mental and physical factors were
significantly associated with changes in QOL in our study.
Hip fracture patients with impaired cognitive function have
an increased risk of complications, poor long-term out-
comes and an increased mortality rate [40]. When examin-
ing QOL, individuals with severe cognitive dysfunction are
often excluded, as in our study. As such, only a few studies
among this population have been conducted. One prospec-
tive clinical study in Sweden found that hip fracture
patients with severe cognitive dysfunction showed a
continuous deterioration in EQ-5D score compared with
patients who did not have severe cognitive dysfunction
[40]. These findings probably reflect the natural course of

Table 2 Changes in EQ-5D, EQ-VAS, and Barthel index

Mean (SD)

n Before fracture One year following hospitalization Change from baselinea

Barthel index 50 92.5 (15.1) 91.7 (16.2) −0.8 (11.7)
EQ-5D 50 0.772 (0.235) 0.807 (0.166) 0.035 (0.254)
EQ-VAS 49b 62.6 (21.7) 79.6 (16.8) 17.0 (22.0)

a Change from baseline was computed as the score at 1 year following hospitalization minus score prior to fracture.
b One patient could not answer the EQ-VAS.

Table 3 Factors associated with change in EQ-5D (multiple linear
regression modela)

B p

Age (years) 0.01 0.01
Sexb −0.13 0.17
Fracture typec −0.21 0.03
Operation typed 0.03 0.62
Length of hospital stay (days) 0.00 0.81
Cognitive functione −0.04 0.65
Number of comorbidities −0.01 0.65
Residence type 1 year following hospitalizationf −0.25 0.04
Household help required 1 year following
hospitalizationg

0.09 0.25

a The dependent variable was given by the change from baseline
(score at 1 year after hospitalization—score before fracture). The R-
square value was 0.16, p=0.06.
b Sex: male=1, female=2.
c Fracture type: femoral neck fracture=1, trochanteric fracture=2.
d Operation type: hemiarthoplasty=1, compression hip screw or
gamma nail=2, multiple pinning=3.
e Cognitive function: normal=1, moderate cognitive decline=2.
f Residence type at 1 year following hospitalization: own home=1,
other=2.
g Household help required 1 year after hospitalization: yes=1, no=2.

Table 4 Factors associated with change in EQ-VAS (multiple linear
regression modela))

B p

Age (year) 0.49 0.16
Sexb −11.45 0.13
Fracture typec −3.91 0.59
Operation typed 3.94 0.43
Length of hospital stay (day) 0.44 0.28
Cognitive functione −14.40 0.04
Number of comorbidities −2.92 0.23
Residence type 1 year following hospitalizationf −6.19 0.54
Household help required 1 year following
hospitalizationg

19.18 0.01

Change in Barthel index 0.73 0.01

a The dependent variable was given by the change from baseline. The
R-square value was 0.16, p=0.06.
b Sex: male=1, female=2.
c Fracture type: femoral neck fracture=1, trochanteric fracture=2.
d Operation type: hemiarthoplasty=1, compression hip screw or
gamma nail=2, multiple pinning=3.
e Cognitive function: normal=1, moderate cognitive decline=2.
f Residence type 1 year following hospitalization: own home=1,
other=2.
g Household help required 1 year after hospitalization: yes=1, no=2.
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cognitive impairment, the difficulty for these patients to
follow rehabilitation regimens and to adjust to physical and
functional changes, and inadequate rehabilitation resources
for this specific group. Regarding ADL, the same research
team from Sweden later reported that patients with a high
level of functional independence had significantly higher
EQ-5D scores than those who were more dependent at both
4 months and 17 months after hip fracture [41]. The signifi-
cant association between ADL and QOL in our subjects
(who exhibited favorable postoperative functional recovery)
suggests that there is a strong influence of ADL on QOL.

With regards to fracture type, a previous study compar-
ing trochanteric and femoral neck fractures reported that
patients with the former were characterized by poorer
health and consequent delayed recovery [42]. Our findings
agree with these in that changes in QOL were greatest in
patients with femoral neck fractures. However, the results
obtained regarding fracture type and cognitive decline
should be interpreted with caution because of the signifi-
cant differences between patients who were and were not
included in the overall analyses. The proportion of patients
with trochanteric fracture and moderate cognitive decline
was significantly higher in the group of patients who were
excluded from overall analyses. As such, even stronger
associations may have been masked.

It is noteworthy that living arrangements (including
residence type and household help) at the time of follow-up
were associated with changes in QOL. We found that
patients who lived at home and/or without household help
had more positive changes in QOL. It should be noted that
the cause–effect relationships are unclear due to the cross-
sectional nature of these survey items, and that the results
do not necessarily mean, for example, that having house-
hold help negatively influences QOL. In other words, it is
likely that the recovery of individuals who maintained high
QOL was such that daily assistance was not required and
living at home was possible. In either case, these results
emphasize the importance of assessing and being aware of
patients’ living conditions [43].

This study had three methodological limitations. Firstly,
the survey took place at a single private hospital and the
total number of registered subjects was small (N=113).
Data from only 50 follow-up respondents (62%) were
included in our analyses after excluding for severe
cognitive decline. Since respondents of epidemiological
surveys tend to be healthier, the high attrition rate might
have led to an underestimation of decline in QOL and its
association with surveyed factors. The 1-year follow-up
rate, however, was comparable to previous studies (50–
80%) [21, 41]. For future research, a multi-center study
with a larger sample size is warranted. Secondly, a large
proportion (27%) of patients with severe cognitive decline
was excluded from analyses because of difficulties in

completing QOL questions and less reliable answers. A
previous study that included patients with severe cognitive
decline suffered from a low response rate. Only 51% of
patients were able to complete the SF-36 questionnaire and
respondents were considerably younger, had less cognitive
impairment and had better functional status than non-
respondents [21]. Similarly, only three of the 31 patients
with severe cognitive decline were able to answer the QOL
questions in our study. Although our findings can only be
generalized to hip fracture patients without severe cognitive
dysfunction, this does not alter the internal validity of the
results regarding factors associated with changes in QOL.
Thirdly, a recall bias of baseline QOL and ADL levels
could not be avoided because we used “pre-injury recall” as
previously noted. Since patients’ recall may not be
accurate, we repeated the same multivariate analyses using
QOL and ADL scores at the time of discharge as the
baseline data and found that no factor remained significant
related to either EQ-5D or EQ-VAS.

In conclusion, we found that there was less of a decline
in Euro-QOL after hip fracture in our cohort of Japanese
patients. Changes in Euro-QOL, however, varied between
patients, and were associated with age, cognitive function,
ADL, fracture type, residence type, and household help.
These findings suggest that to maintain and improve QOL
in Japanese hip fracture patients, closer attention should be
paid to patient age, cognitive status, and fracture type. They
also highlight the importance of providing social support in
addition to medical care to these patients.
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