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Abstract: With the population and proportion of the elderly increasing each year, difficulties
with postoperative treatment outcomes after osteoporotic hip fracture are increasing. This
study focused on activities of daily living (ADL) in patients who underwent surgery for hip
fracture through an investigation of living arrangements, the presence of dementia, and other
complications of aging. Information from 99 patients who lived either at home or in geriatric
health service facilities was collected for this trial. Most patients were over 65 years of age
and female, and about half of them had dementia. The postoperative ADL score (focusing
on patients’ walking ability) was significant for those living at home than for those living in
facilities. In addition, patients with dementia were divided into the following two categories:
an early-rising group, comprising patients who were able to use a wheelchair within 48 hours
of their operation; and a late-rising group, who did not start using a wheelchair until more than
48 hours after surgery. The ADL scores for the two groups were compared. Although the preoperative ADL scores were not significantly different between the two groups, postoperative
ADL scores were significantly higher in the early-rising group than in the late-rising group,
especially in patients who had undergone hemiarthroplasty. These data suggest that ADL in
dementia patients following hip fracture depends on the surgical procedure performed and
whether they are late or early risers after surgery.
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Although there have been many studies investigating the treatment of osteoporotic hip
fracture, few have reported on the outcome of activities of daily living (ADL) after
fracture.1–6 Therefore, we identified patients who underwent a surgical procedure for
femoral neck fracture, and assessed factors associated with their ADL score linked
to walking ability after surgery for hip fracture. The patients were divided into two
categories according to their lifestyle, and these were compared with their ADL levels.
The patients were also examined for the presence of dementia, and those who had
dementia were classified into two groups: an early-rising group, comprising patients
who were able to use a wheelchair within 48 hours of their operation; and a late-rising
group of patients who did not start using a wheelchair until more than 48 hours after
surgery. The ADL scores in the two groups were compared. The data were analyzed
looking at the combination of surgical procedure and dementia. The statistical analysis was performed using the Student’s t-test or the chi-square test to evaluate the
significance of differences; single-factor one-way analysis of variance and a post hoc
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(Fisher’s protected least significant difference) test were used
to compare differences between the four study groups created
based on a combination of the surgical procedure used and
the presence of dementia.
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Patients and methods
Setting and participants
One hundred and fifty consecutive patients who underwent
a surgical procedure for a hip fracture at the South Akita
Orthopedic Clinic in Katagami, Japan, the first author’s
institution, from 1999 to 2007 were enrolled in this trial.
Of these patients, 51 who needed additional medical care or
had psychological problems were excluded. The remaining
99 patients were eligible and completed the selection and
classification process (Figure 1).
The presence of dementia was examined for using the
Revised Hasegawa’s dementia scale.7 The patient’s living
situation was classified as either independent (living in their
own home) or institutionalized (living in a nursing home or
a residential care home). Their ADL levels were as follows:

patients in the home group were almost independent in
their activities without aid, while the institutionalized group
required assistance with three or more ADL, such as meals,
clothing, and taking baths.
Hip fractures were classified by orthopedics, and the following three procedures were used: internal fixation using compression hip screws; intramedullary nailing fixation; and uncemented
hemiarthroplasty. Hemiarthoplasty was carried out using the
posterior approach. All patients received some physiotherapy
after surgery and until discharge. Specifically, patients were
encouraged to get into a wheelchair 1 day after their operation,
and after a few days, they were assisted by physiotherapists
in standing and taking a few steps using a walking table with
personal support. The general routine was that patients admitted
from either their homes or residential care facilities would be
discharged as soon as they were medically stable.

Measurements
ADL scores based on walking ability were evaluated preoperatively and on discharge. The ADL score classified the

Patients enrolled n=150

Patients excluded because
of medical care, unknown n=51
99 patients were eligible
for evaluation
Classified with or without
dementia
Unknown (n=4)
Non-dementia
group (n=51)

Dementia group (n=44)

Divided into the type of rising
Unknown (n=3)

Early-rising group (n=17)

Late-rising group (n=24)

Figure 1 Study selection process.
Note: Data on age, sex, activities of daily living score, delirium, and length of stay were collected for all patients.
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physical activity of patients into the following five categories,
ranging from 1 to 5 (Table 1): score 1, bed rest immobilization for 24 hours; score 2, use of a wheelchair with caregiver’s
aid; score 3, walking possible with a walking aid at home
or in a geriatric health service facility; score 4, independent
gait with a T-cane aid anytime and anywhere; and score 5,
independent gait with no aid during daily activities. Patient
follow-ups were performed in the admission and discharge
phases by physiotherapists and caregivers. Patients were
divided into an early-rising group and a late-rising group
with regard to the starting phase of their rehabilitation. The
early-rising group comprised patients who were motivated
to get up and participate in physical rehabilitation by using
a wheelchair within 48 hours of their operation, whereas the
late-rising group comprised those who did not get up and use
a wheelchair for more than 48 hours after surgery due to lack
of motivation. Further, patients were classified according to
their living situation as either independent (own home) or
institutionalized (nursing home or residential care home). The
ADL scores for the groups were then compared.

Statistical analysis
The statistical analysis was performed using Microsoft
Office Excel and Statcel 3 (OMS Inc., Tokyo, Japan). The
Student’s t-test or the chi-square test were used to evaluate
the significance of differences in dichotomous variables.
Single-factor one-way analysis of variance and a post hoc
(Fisher’s protected least significant difference) test were used
to compare differences between the four study groups created
according to a combination of surgical procedure used and
presence of dementia. Statistical results at the P0.05 level
were regarded as being statistically significant.

Results
The preoperative ADL scores in the early- and late-rising
groups were not significantly different, but the postoperative
ADL scores were significantly higher in the early-rising than
in the late-rising group (Table 1). These results suggest that

the early-rising group had a tendency toward a manic state,
high activity, and an insensitivity to pain that made it possible
to walk with an aid, whereas most of the late-rising group
had delirium, depression, and low activity that forced them
to use a wheelchair. No significant differences were observed
in age, sex, and length of stay between the groups.
The preoperative and postoperative ADL scores were
significantly higher in the home group, and the group in
geriatric health service facilities had higher proportions of
dementia and late-rising patients. No significant differences
were seen in age, proportion of early-rising patients, or length
of stay (Table 2). ADL scores were not different between the
internal fixation and hemiarthroplasty groups (Table 3).
No significant differences were evident between the
groups according to surgical procedure performed or the
presence of dementia (Figure 2), but a significant difference
was observed in ADL scores between the hemiarthroplasty
group without dementia and the other groups (Figure 3).

Discussion
Itimura and Ishi8 suggested that patients with a hip fracture
who lived in their own homes had a relatively better prognosis for ADL than those who lived in geriatric health service
facilities postoperatively, and the present study supports
this claim. The present study found that the ADL score was
slightly higher for the home group than for the group living in geriatric health service facilities, while no significant
difference was found in the number of patients with dementia.
On the other hand, more patients in the geriatric health service
facilities group than in the home group were late risers. This
suggests that ADL after surgery for hip fracture depends on
the type of dementia and is linked to rising time.
Although outcomes of hip fracture have been reported,
the methodological quality of these studies was poor.9,10 Ingemarsson11 and Al-Ani et al12 noted that discharge to rehabilitation units and walking ability were associated with preserved
walking ability and ADL in cognitively impaired patients
with hip fractures, while Muir and Johannes13 recommended

Table 1 Comparisons of variables by time of rising
Age, years
Men/women (n)
Preoperative ADL score
Postoperative ADL score
Delirium
Length of stay (days)

Early-rising group (n=17)

Late-rising group (n=24)

P-value

83.5±4.1
3/14
4.4±0.8
3.0±1.4
4
34.2±31.4

80.6±8.5
3/21
3.0±0.8
2.1±0.4
16
48.9±38.9

0.196a
0.646a
0.079a
0.001a
0.006b
0.251b

Notes: aStudent’s t-test; bχ2 test.
Abbreviations: ADL, activities of daily living; n, number.
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Table 2 Comparisons of variables by living situation
Age, years
Preoperative ADL score
Postoperative ADL score
Dementia
Early-rising
Late-rising
Length of stay (days)

Home group (n=57)

Geriatric health service group (n=38)

P-value

66.9±7.9
4.5 (n=57)
3.7 (n=24)
18
10
8
52.9±25.4

74.8±6.4
3.9 (n=38)
2.3 (n=43)
24
7
17
54.2±63.5

0.200a
0.038a

Notes: aStudent’s t-test; bχ2 test.
Abbreviation: ADL, activities of daily living.

that intensive inpatient rehabilitation after surgical repair of
a hip fracture may be able to achieve benefits in physical
function for cognitively impaired patients that are comparable
with those for cognitively intact patients.
The present cases showed no correlation between ADL
score and preserved walking ability. Nevertheless, Lundström
et al14 suggested that a large proportion of patients who are
delirious when treated for a hip fracture develop dementia and
have a higher mortality rate than those without delirium. The
present results were similar in the present cases, and the mortality rate was able to be substituted for walking ability.
Furthermore, most patients in the late-rising group had
delirium and a poor ADL score after their operation. Taking
these facts into consideration, this study focused on the theory
that large numbers of dementia patients who are delirious when
treated for a hip fracture have worse ADL scores than those
who are not delirious. That means that dementia patients with
delirium are less likely to regain their walking ability than those
who do not have delirium after hip fracture surgery. Lundström
et al14 suggested that patients with hip fractures who were
delirious postoperatively had an increased risk of dementia,
and Olofsson et al15 mentioned that those who were delirious
postoperatively had a tendency towards decreased ability to
perform ADL. The reason why patients with a femoral neck
fracture who were delirious had poorer ADL scores on admission or discharge and a greater risk of developing dementia was
thought to be decreased systolic blood pressure that might have
caused cerebral hypoxia after surgery.16 Consequently, more
patients from geriatric health service facilities had reduced
walking ability post-fracture than those living at home.

ADL score

Internal fixation
(n=59)

Hemiarthroplasty
(n=36)

P-value

Preoperative
Postoperative

4.3±1.1
2.9±0.9

4.4±0.9
3.1±1.1

0.720a
0.602a

Note: aStudent’s t-test.
Abbreviation: ADL, activities of daily living.
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Some research has shown that life expectancy is
better after internal fixation of hip fracture than after
hemiarthroplasty,17,18 whereas other reports implied no differences between these surgical techniques.19,20 The present
results show significant differences in ADL scores between
the hemiarthroplasty group with dementia and the other
groups. Thus, ADL after femoral neck fracture depends
not only on the surgical procedure used, but also on other
complications such as dementia.
In summary, the present study focused on factors associated with the ADL score linked to walking ability after
surgery for femoral neck fracture, and patients were divided
into two categories based on when they started rehabilitation
(an early-rising group and a late-rising group). Preoperative
ADL scores were not significantly different between the two
groups, but postoperative ADL scores were significantly
higher for the early-rising group than for the late-rising group.
These results indicate that patients who use a wheelchair early
have a tendency to react better to physical therapy. Further,
the patients in this study were classified according to their
residence, ie, at home or in geriatric health service facilities,
ADL score

6

NS*

5
4
3
2
1
0

Table 3 Comparisons of variables by surgical procedure
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0.001a
0.002b
0.822b
0.002b
0.902a

IF(D–)

IF(D+)

H(D–)

H(D+)

Figure 2 No significant differences are observed among the groups in the preo
perative phase.
Note: *P.0.05.
Abbreviations: ADL, activities of daily living; IF(D−), internal fixation without
dementia, n=31; IF(D+), internal fixation with dementia, n=32; H(D−), hemiarthroplasty
without dementia, n=10; H(D+), hemiarthroplasty with dementia, n=13; n, number of
patients; NS, not significant.
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ADL score

***

5

4.5
4
3.5
3
2.5
2
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1.5
1
0.5
0

IF(D–)

IF(D+)

H(D–)

H(D+)

Figure 3 A significant difference is observed in ADL scores between the
hemiarthroplasty group without dementia and the other groups in the postoperative
phase.
Note: ***P0.001 (post hoc test).
Abbreviations: ADL, activities of daily living; IF(D−), internal fixation
without dementia, n=31; IF(D+), internal fixation with dementia, n=32; H(D−),
hemiarthroplasty without dementia, n=10; H(D+), hemiarthroplasty with dementia,
n=13; n, number of patients.

and their ADL scores were compared. The average ADL score
was significantly higher in the home group than in the geriatric health service facilities group. This means that patients
who lived in their own home had an easier time recovering
after femoral neck fracture surgery. The present report suggests that ADL following surgery for hip fracture depends
on the type of dementia that accompanies delirium.
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