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a b s t r a c t

Objective: To evaluate if Geriatric Interdisciplinary Home Rehabilitation could improve walking ability for
older people with hip fracture compared with conventional geriatric care and rehabilitation. A secondary
aim was to investigate the postoperative length of hospital stay (LOS).
Design: Randomized controlled trial.
Setting: Geriatric ward, ordinary housing, and residential care facilities.
Participants: People operated on for a hip fracture (n ¼ 205), aged 70 or older, including those with
cognitive impairment, and living in the north of Sweden.
Intervention: Home rehabilitation with the aim of early hospital discharge that was individually designed
and carried out by an interdisciplinary team for a maximum of 10 weeks. Special priority was given to
prevention of falls, independence in daily activities, and walking ability both indoors and outdoors.
Measurements: Walking ability and the use of walking device was assessed in an interview during the
hospital stay. These assessments were repeated along with gait speed measurements at 3- and 12-month
follow-up. The length of the hospital stay after the hip fracture was recorded.
Results: No significant differences were observed in walking ability, use of walking device, and gait speed
at the 3- and 12-month follow-up between the groups. At 12 months, 56.3% of the intervention group
and 57.7% of the control group had regained or improved their prefracture walking ability. The median
postoperative LOS in the geriatric ward was 6 days shorter for the intervention group (P ¼ .003).
Conclusion: Participants receiving Geriatric Interdisciplinary Home Rehabilitation regained walking
ability in the short- and long-term similar to those receiving conventional geriatric care and rehabili-
tation according to a multifactorial rehabilitation program. The intervention group had a significantly
shorter postoperative LOS in the hospital.
� 2016 AMDA e The Society for Post-Acute and Long-Term Care Medicine. This is an open access article

under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
Many old people who suffer from hip fractures never regain their residential care facilities.5 Hip fractures can lead to substantial
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and Long-Term Care Medicine. Th
changes in a person’s life, with long-term personal and social conse-
quences.6,7 There is a high rate of hip fractures in older people with
cognitive impairment, including those with dementia. Although hip
fractures are common in this group,8 people with dementia and
people living in residential care facilities have been underrepresented
in earlier studies.9

For older people with hip fractures, in-patient geriatric rehabili-
tation seems to be successful,9,10 but the evidence for team rehabili-
tation in other settings is not strong. According to a recent review,
there is a trend toward successful outcomes in support of team-based
home rehabilitation (HR) after conventional acute care.11 Studies have
reported that team-based HR can decrease hospital stay,12 increase
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independence and confidence in performing ADLs without falling
both in the short and long term,2,13e15 improve physical activity,2,15

and reduce the burden for caregivers.14 However, people were not
included in these studies if they had severe cognitive impairment or
dementia, serious medical conditions, or if they lived in residential
care facilities. Therefore, the population previously studied is not
representative of older people with hip fracture.

The aim of this study was to evaluate if Geriatric Interdisciplinary
Home Rehabilitation (GIHR) for older people with hip fractures,
including those with cognitive impairment and those living in resi-
dential care facilities, could improve walking ability compared with
conventional geriatric care and rehabilitation. A secondary aimwas to
investigate if GIHR shortened the postoperative length of hospital stay
(LOS).

Methods

Design and Participants

In total, 466 people with hip fractures were screened for eligibility,
and 205 participants were included in this randomized controlled trial
(RCT), which was undertaken at the Geriatric Department, Umeå
University Hospital, Sweden (Figure 1). The inclusion criteria were
acute hip fracture surgery (cervical or trochanteric fracture), aged 70
or older, and living in the municipality of Umeå in ordinary housing or
in residential care facilities. People with cognitive impairment or de-
mentia were included. People with pathological fractures and those
who fractured their hips in the hospital were excluded. The group of
people who declined to participate (n ¼ 37) or were missing because
the inclusion routines failed (n ¼ 33) did not differ significantly in age
or sex from those included in the study (Figure 1).

Procedure

The participants were consecutively randomized into the study
fromMay 2008 to June 2011. The usual clinical pathway was followed;
that is, before surgery, all patients were treated in the Orthopedic
Department, and directly after surgery, patients with cervical fractures
were referred to a ward in the Geriatric Department with special
competence in orthopedics. Those with trochanteric fractures
returned postoperatively to the Orthopedic Department, but were
included in the study if they were referred to the geriatric ward for a
rehabilitation period. The randomization was stratified into 2 cate-
gories according to type of housing (ordinary housing or residential
care facilities) and type of fracture (cervical or trochanteric). Before
arriving in the geriatric ward, the participants were randomized to
either the intervention group (ie, conventional geriatric care and
rehabilitation with GIHR after discharge) or to the control group (ie,
conventional geriatric care and rehabilitation). The randomization
was carried out using sequentially numbered lots in opaque, sealed
envelopes drawn by a nurse at the ward, not involved in the study. The
ward was divided with the intervention group in one wing and the
control group in the other with different care teams in each wing.
Study information was given to the participants both orally and in
written form. When participants could not give their consent, for
instance, in the presence of cognitive impairment, the next of kin was
also consulted. The participants and their next of kin were informed
that they could withdraw from the study at any time without any
negative repercussions. Two experienced researchers assessed the
participants during their hospital stay within 5 days after randomi-
zation, and later 3 and 12 months postoperatively in the participants’
homes. The assessments in hospital took place in a neutral room at the
ward in order to keep the assessors blinded to group allocation and
they had no other contact with the geriatric ward or access to patients’
medical records during the study period. The study was approved by
the Regional Ethical Review Board in Umeå, Sweden, in 2008 (DNR
08e053M) and registered at Current Controlled Trials Ltd (ISRCTN
15738119).

Control Group

Conventional care and rehabilitation in the geriatric ward was
based on a multifactorial rehabilitation program for patients with hip
fracture that aimed to detect, prevent, and treat postoperative com-
plications, such as delirium, pain, falls, malnutrition, and decubitus
ulcers, and to improve rehabilitation.16 Briefly, the program consists of
interdisciplinary rehabilitation using comprehensive geriatric assess-
ment (CGA) with regular meetings and individual rehabilitation plans.
The program has several important features, including early mobili-
zation, participation of the whole staff in the patient’s everyday ac-
tivities, specific training with the occupational therapist and
physiotherapist, and thorough discharge planning. Participants living
in ordinary housing and in need of further rehabilitation after
dischargewere referred to primary health care, and 3months after the
fracture, they could also receive rehabilitation at a geriatric outpatient
rehabilitation unit connected to the Geriatric Department. For par-
ticipants living in residential care facilities, the physiotherapists and
occupational therapists in the facilities were contacted before
discharge.

Intervention Group

Participants randomized to the GIHR group were also treated ac-
cording to the multifactorial rehabilitation program, including CGA
with focus on detection, prevention, and treatment of postoperative
complications. However, the aim was early discharge from the hos-
pital and continuation of rehabilitation in their homes. Discharge was
possible when the participants had no medical obstacles, could
manage basic transfers, and had the care they required at home. The
GIHR team included a nurse, an occupational therapist, and 2 phys-
iotherapists who visited the participants regularly. A geriatrician was
medically responsible, and a social worker and a dietician could be
consulted when necessary. Rehabilitation was individually designed
according to the participants’ own goals (ie, team actions and number
of home visits differed for each participant). During the first days after
discharge, all participants received nearly daily home visits from
someone in the GIHR team and later according to the participants’
needs. All team members encouraged the participants to increase
their level of activity to resume their prefracture activities. Special
priority was given to multifactorial actions so as to prevent falls. The
physiotherapy intervention focused on walking ability indoors and
outdoors, and functional strength and balance training according to
the High-Intensity Functional Exercise program (HIFE).17,18 Exercise
programs were designed for participants who had the capacity to
exercise on their own or with support from others. The occupational
therapist payed special attention to independence in personal and
instrumental ADLs, trying out assistive devices, and modifications of
the home environment with the objective to make everyday activities
safer. The nurse and geriatrician were jointly responsible for medical
issues, such as evaluation of pain, supervision of the operationwound,
and the participants’ ability to handle their medicines safely. In-
terventions for other medical problems besides the hip fracture were
planned together with the primary health care. The nurse also eval-
uated the participants’ nutrition. Different aspects that might have an
effect on the nutrition were considered, for example, constipation,
pain, or oral problems. All teammembers worked together to improve
the participants’ nutritional status and in some cases a dietician was
consulted. The GIHR teamworked in close contact with the next of kin,
social home service, or with the staff at the residential care facilities.
The maximum duration in GIHR was 10 weeks. If additional care was
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Fig. 1. Flow chart showing the randomization and follow-up at 3 and 12 months.
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needed after that time, then colleagues in primary health care or in the
residential care facilities were contacted. The participants also could
be referred to a geriatric outpatient rehabilitation unit.

Baseline Descriptive Assessments

The participant or, in the presence of cognitive impairment, the
next of kin or a nurse’s aide, were questioned about ADLs using the
Barthel Index, which ranges from 0 to 20.19,20 Cognitive function was
assessed using the Mini Mental State Examination (MMSE), which
ranges from 0 to 30.21 On the MMSE, a score of 17 or less indicates
severe cognitive impairment.22 A geriatrician, who was not blinded to
group allocation and employed at the ward, registered diagnoses by
reading the patients’ charts after the study was finished. Assessments
and documentations were analyzed to determine if the participants
fulfilled the DSM-IV criteria for dementia, delirium, and depression.
This analysis was performed by a geriatrician, whowas unaware of the
study-group allocation.

Outcome Measures

Walking ability indoors and outdoors was assessed in an interview
during the hospital stay (prefracture status) and at 3 and 12months on
a scale of 1 to 7, where 1 indicates no functional ability or the need for
the assistance of 2 people and 7 indicates normal function.23 The use
of a walking device was also registered. Self-chosen and maximum
gait speed (m/s) over a distance of 2.4 meters, was recorded at the 3-
and 12-month follow-up visits in the participants’ homes. These
measurements were performed with a standing start and the partic-
ipant’s usual walking aid. The stopwatch was started on the command
“Go” and was stopped when the first foot crossed the finish line. For
self-chosen gait speed, themean of 2 tries was used, and formaximum
gait speed, the fastest value of 2 tries was used.

Postoperative LOS was recorded in 3 ways. The total LOS included
the time in all departments in the hospital from after surgery until
discharge. In addition, LOS from admission to the geriatric ward until
discharge was measured, as well as LOS from admission to the geri-
atric ward until the discharge-ready date (DRD). At the DRD, the
inpatient rehabilitation was completed and the participant was
medically stable and ready for discharge, but the patient may have
remained in the hospital after this date because the community could
not offer sufficient social home services or a room in a residential care
facility. The extent to which the participants received rehabilitation
after discharge from the hospital was also recorded.

Statistics

A power calculation was carried out with the number of days that
patients with hip fracture spent in the hospital during a year from a
previous study.16 Assuming a power of 80% and with a 24% reduction
in hospital days, the total sample size was estimated to be 206 par-
ticipants. The Statistical Package for Social Sciences, SPSS version 22
(IBM SPSS Statistics, IBM Corporation, Chicago, IL) was used for sta-
tistical calculations, and all analyses were based on the intention-to-
treat principle using available data from all participants, according
to their original allocation, and regardless of level of attendance. Seven
participants who were randomized to the GIHR group did not get HR;
6 participants were judged not to need HR due to long hospital stays,
and 1 participant was missed, but they are included in the analysis.
The Student t test, Pearson c2 test, or Mann-Whitney U test was used
to analyze group differences in prefracture characteristics and for
some of the outcomes. Data on physical assistance and walking de-
vices were dichotomized, and a binary logistic regression method was
used to analyze the odds ratio (OR) of walking ability and the use of
walking devices for the groups. The regressions were adjusted for age,
sex, and prefracture status of the outcome variable and for significant
differences between the groups at baseline (antidepressants, analge-
sics). For postoperative LOS, the Mann-Whitney U test was used
because the data were not normally distributed and because of dif-
ferences between the groups in the extreme outliers. All tests were 2-
tailed, and a level of P < .05 was considered statistically significant.

Results

The use of antidepressants and analgesics differed significantly
between the groups at baseline, but no other differences were
observed (Table 1).

There were no significant differences between the GIHR and con-
trol groups in independent walking ability either indoors or outdoors
at 3 and 12 months, or in use of walking devices (Table 2). Walking
ability deteriorated in both groups (Figures 2 and 3). At the 3-month
follow-up, 49 (51.6%) participants in GIHR group and 48 (54.5%) par-
ticipants in the control group had regained or improved their pre-
fracture walking ability level (P ¼ .800). At 12 months, the totals were
45 (56.3%) and 45 (57.7%) in the GIHR and control groups, respectively
(P¼ .982). Two participants in the GIHR group and 1 participant in the
control group were not able to walk before the fracture. These
numbers increased to 8 (8.4%) versus 3 (3.4%) at 3months for the GIHR
and control groups, respectively, and to 9 (11.3%) versus 8 (10.3%) at
12 months, but there were no significant differences between groups.
The use of a walker indoors did not differ between the groups. Before
the fracture, 45.8% of participants in the GIHR group and 43.9% of
participants in the control group walked with a walker on wheels
indoors, and 12 months after the fracture the proportions were 51.2%
and 57.7% for the GIHR and control groups, respectively. Gait speed,
both self-chosen and maximum, were almost identical for the groups
at the 3- and 12-month follow-up visits (Table 3).

Postoperative LOS was significantly shorter for the GIHR group
compared with the control group. LOS from admission to the geriatric
ward until dischargewas amedian (Q1eQ3) of 17 days (12e26) versus
23 days (17e32) for the GIHR and control groups, respectively
(P ¼ .003). LOS from admission to the geriatric ward until DRD was a
median (Q1eQ3) of 15 days (11e22) versus 21.5 days (16e29) for the
GIHR and control groups, respectively (P < .001). Moreover, when
analyzing total postoperative LOS after the hip fracture, the GIHR
group had a significantly shorter LOS, with a median (Q1eQ3) of
22 days (15e34) compared with 26.5 days (19e38) for the control
group (P ¼ .021).

There were no differences between the groups in the 1-year
mortality rate. The rates were 19.6% in the GIHR group and 16.3% in
the control group (P ¼ .666).

The GIHR team made an average 14.2 � 10.5 visits in the partici-
pants’ homes (0e50). Number of days in the GIHR teamwas a median
(Q1eQ3) of 21 days (11.0e35.5). One-third of the participants in the
control group received a follow-up in primary health care or in
outpatient rehabilitation during the year after discharge. In the GIHR
group, approximately 10% of participants received additional reha-
bilitation after the intervention ended.

Discussion

The results of the present study showed no advantages in favor of
GIHR on walking ability compared with conventional geriatric care
and rehabilitation for older people with hip fractures. However, par-
ticipants in the GIHR group had a significantly shorter postoperative
LOS.

These data confirm that there is a deterioration in walking ability
after hip fracture. Only 56.3% of the GIHR group and 57.7% of the
control group had regained or improved their walking ability at the
12-month follow-up compared with their prefracture status. Similar



Table 1
Participant Characteristics

Total, n ¼ 205 GIHR*, n ¼ 107 Control, n ¼ 98 P

Age, mean � SD 82.9 � 6.7 83.2 � 7.0 82.6 � 6.4 .543
Females, n (%) 147 (71.7) 79 (73.8) 68 (69.4) .582
Cervical fracture, n (%) 148 (72.2) 78 (72.9) 70 (71.4) .938
Trochanteric fracture, n (%) 57 (27.8) 29 (27.1) 28 (28.6) .938
Living in ordinary housing, n (%) 142 (69.3) 71 (66.4) 71 (72.4) .428
Living in residential care facilities, n (%) 63 (30.7) 36 (33.6) 27 (27.6) .428
Living alone, n (%) 147 (71.7) 78 (72.9) 69 (70.4) .810
Functional performance before fracture
S-COVS, need for assistance when walking (1e7) median, (Q1, Q3) 6 (5e6) 6 (5e7) 6 (5e6) .932
Walking independently indoors, n (%) 180 (87.8) 95 (88.8) 85 (86.7) .815
Walking independently outdoors, n (%) 141 (68.8) 70 (65.4) 71 (72.4) .350
No walking device indoors, n (%) 100 (48.8) 53 (49.5) 47 (48) .932
No walking device outdoors, n (%) 67 (32.7) 33 (30.8) 34 (34.7) .661
Barthel ADL-index (0e20), mean � SD, (n ¼ 202) 15.8 � 5 15.9 � 4.8 15.6 � 5.2 .665

Diagnoses and medical conditions
Previous hip fracture, n (%), (n ¼ 204) 35 (17.1) 20 (18.7) 15 (15.3) .647
Impaired vision*, n (%), (n ¼ 191) 31 (16.2) 17 (17) 14 (15.4) .916
Dementia, n (%) 103 (50.2) 57 (53.3) 46 (46.9) .444
Depression, n (%), (n ¼ 203) 77 (37.9) 47 (44.3) 30 (30.9) .068
Previous stroke, n (%) 14 (6.8) 6 (5.6) 8 (8.2) .655
MMSE (0e30), mean � SD, (n ¼ 199) 17.3 � 8.6 17.3 � 8.4 17.3 � 8.9 .970
Delirium during hospitalization, n (%) 153 (74.6) 84 (78.5) 69 (70.4) .242
Number of days with delirium, mean � SD 4.3 � 4.4 4.4 � 4.4 4.3 � 4.4 .924

Drugs at discharge
Number of drugs used regularly, mean � SD 8.5 � 3.1 8.8 � 3.0 8.3 � 3.3 .322
Diuretics, n (%) 70 (34.1) 36 (33.6) 34 (34.7) .991
Beta-blockers, n (%) 76 (37.1) 42 (39.3) 34 (34.7) .596
Antidepressants, n (%) 75 (36.6) 49 (45.8) 26 (26.5) .007
Neuroleptics, n (%) 23 (11.2) 10 (9.3) 13 (13.3) .505
Analgesics (not ASA), n (%) 177 (86.3) 87 (81.3) 90 (91.8) .047
Benzodiazepines, n (%) 27 (13.2) 15 (14.0) 12 (12.2) .866

ASA, acetylsalicylic acid; S-COVS, Swedish Clinical Outcome Variables.
Numbers in parentheses after a characteristic indicate that there are missing values. Higher ADL scores indicate better status.

*Impaired vision: Not able to read 5-mm capital letters at reading distance, with or without glasses.
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numbers were reported previously in a prospective follow-up study24

and in a rehabilitation intervention study.25 In contrast to our study,
the prevalence of dementiawas lower in the previous studies, and one
of them did not include trochanteric fractures.25 Older people with
dementia are less likely to receive rehabilitation following hip frac-
ture, and their rehabilitation is shorter compared with older adults
without dementia.26,27 Research indicates that people with dementia
Table 2
Walking Ability and Use of Walking Device for the 2 Groups Before Fracture and at
the 3-and 12-Month Follow-up Visits

GIHR,
n ¼ 107

Control,
n ¼ 98

OR* 95% CI

Walking independently indoors, n (%)
Before fracture 95 (88.8) 85 (86.7)
At 3-mo follow-up, n ¼ 95/88 54 (56.8) 57 (64.8) 0.84 0.39e1.80
At 12-mo follow-up, n ¼ 80/78 53 (66.3) 56 (71.8) 0.84 0.35e2.06

Walking independently outdoors, n (%)
Before fracture 70 (65.4) 71 (72.4)
At 3-mo follow-up, n ¼ 95/88 41 (43.2) 39 (44.3) 1.76 0.83e3.75
At 12-mo follow-up, n ¼ 80/78 39 (48.8) 38 (48.7) 1.50 0.69e3.28

No walking device indoors, n (%)
Before fracture 53 (49.5) 47 (48.0)
At 3-mo follow-up, n ¼ 95/88 15 (15.8) 11 (12.5) 1.91 0.72e5.03
At 12-mo follow-up, n ¼ 80/78 24 (30.0) 21 (26.9) 1.41 0.59e3.33

No walking device outdoors, n (%)
Before fracture 33 (30.8) 34 (34.7)
At 3-mo follow-up, n ¼ 95/88 3 (3.2) 3 (3.4) 0.80 0.14e4.80
At 12-mo follow-up, n ¼ 80/78 8 (10.0) 7 (9.0) 1.20 0.36e4.01

CI, confidence interval.
Binary logistic regression analysis adjusted for age, sex, prefracture status of the
outcome variable, and significant differences between the groups at baseline
(antidepressants, analgesics).

*OR of being treated in the GIHR group.
show benefits from team rehabilitation after hip fracture, such as
improved functional recovery and ambulation and decreased risk of
falls.16,27 Previous walking ability and the presence of complications,
such as delirium or pressure ulcers, can affect functional recovery
more in the short term than the degree of cognitive impairment.28

Studies of team-based HR for older people with hip fractures have
reported better long-term results on walking ability than the present
study, but asmentioned previously, the populations studied have been
different; that is, the participants lived in ordinary housing, met
physical and mental conditions,14 or were not severely cognitive
impaired.2 A strength of the present study is that we did not exclude
participants with cognitive impairment, and we also included people
living in residential care facilities, which reinforces the external
validity.
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Fig. 2. Proportion of participants walking independently indoors, before fracture, and
at the 3- and 12-month follow-up visits.
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Fig. 3. Proportion of participants walking independently outdoors before fracture, and
at the 3- and 12-month follow-up visits.
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There were no significant differences between the groups
regarding walking ability, and a reason for this might be that the
control group’s conventional geriatric care and rehabilitation con-
sisted of a multifactorial intervention program. When compared with
usual care, this program was a successful intervention in an earlier
study, with fewer postoperative complications, a shorter hospital stay,
and improvements in mobility and performance of ADLs, both in the
short and long term.16 In addition, the program was especially suc-
cessful for people with dementia.29 Furthermore, the control group
seemed to have received more outpatient rehabilitation compared
with the GIHR group during the year after discharge from the geriatric
ward.

The optimal duration, frequency, and intensity of HR interventions
after hip fracture are still unclear. The number of home visits from the
GIHR team was quite similar to an earlier study.13 In contrast, in a
study by Zidén and colleagues,15 the number of home visits was 3
times less. Despite having fewer visits, they reported significant im-
provements in independence, balance confidence, and physical ac-
tivity in the HR group. These results are surprising because the
duration, frequency, and intensity of exercise have been shown to be
important to achieve improvements in physical function.30 One
possible explanation might be that the participants had the ability to
exercise on their own. They were living in ordinary housing and had
no severe cognitive impairment. However, in our study, 50% of the
participants were diagnosed with dementia, and 30% were living in
residential care facilities. Our clinical experience is that these patients
need supervised exercise because they have limited ability to exercise
on their own.

Inactivity is common after hip fracture,31 sometimes due to fear of
falling.7,31,32 HR can offer task-specific training and individual support
in the home environment to help participants resume their pre-
fracture activities. Exercising at home can be of great value, especially
for people with dementia (eg, Alzheimer disease) because they have
an impaired ability to transfer skills and should practice activities in an
environment that is similar to the one inwhich the skill will be used.33

Postoperative LOS was significantly shortened for the GIHR group.
For some people, it may be better to remain in the hospital longer to
receive more frequent, specialized rehabilitation. In fact, it was
recently reported that a short LOS (10 days or shorter) after hip
Table 3
Mean Self-Chosen and Maximum Gait Speed Over 2.4 m for the 2 Groups at the
3- and 12-Month Follow-up Visits

GIHR Control P

Self-chosen gait speed, m/s � SD
At 3 mo, n ¼ 80/76 0.43 � 0.19 0.43 � 0.20 .899
At 12 mo, n ¼ 68/70 0.49 � 0.19 0.48 � 0.17 .945

Maximum gait speed, m/s � SD
At 3 mo, n ¼ 77/72 0.70 � 0.31 0.69 � 0.29 .845
At 12 mo, n ¼ 67/68 0.74 � 0.30 0.75 � 0.27 .846
fracture was associated with an increased risk of death after hospital
discharge, but the underlying cause of death was not evaluated.34 In
the present study, there was no significant difference between the
groups in 1 year mortality, even though the LOS was 6 days shorter in
the GIHR group.

The study has some limitations. During the hospital stay, both
groups were treated at the sameward, and the staff was not blinded to
group allocation. The geriatricians working at the ward were occa-
sionally responsible for both the intervention and control groups, and
because they are responsible for discharge, they could unintentionally
have influenced the LOS. Another limitation is that no gait speed tests
were performed at baseline because the in-hospital assessments took
place soon after the participants had fractured their hips. Additionally,
gait speed tests were performed with the participant’s usual walking
device, which may limit the ability to detect initial gait and mobility
deficits and changes over time.35 Furthermore, we do not know to
which extent the participants in the control group, who were living in
residential care facilities, received rehabilitation after discharge from
the hospital. The residential care facilities have their own rehabilita-
tion staff, and there was no access to their documentation.

There are also some ethical considerations. For cervical fractures,
the randomization was carried out before the participants had given
their consent for participation in the study due to practical reasons.
Whenparticipants were unable to provide consent, the next of kinwas
asked. We considered it very important to include people with
cognitive impairment in this study, because a large number of people
who suffer from hip fractures have dementia.36,37

For older people with hip fractures, GIHR seems to complement
conventional geriatric care and rehabilitation. The presence of serious
medical conditions and/or cognitive impairment as well as living
alonewas not an obstacle to receiving GIHR. In clinical practice, people
should be individually selected for participation in GIHR. In the future,
additional large RCTs are needed to study team-based HR that include
the entire group of elderly people with hip fractures. It would be
interesting to analyze the cost-effectiveness of team-based HR in-
terventions, to perform subgroup analyses to investigate if dementia
and types of housing affect walking ability, balance, and ADLs, and to
investigate if a short LOS is connected to different medical
complications.

Conclusions

Participants in the GIHR group regainedwalking ability in the short
and long term, similar to those receiving conventional geriatric care
and rehabilitation according to a multifactorial rehabilitation pro-
gram. The intervention group had a significantly shorter postoperative
LOS in the hospital.

Acknowledgments

The authors thank all the participants, the staff at the geriatric
ward, and the home rehabilitation team at the University Hospital in
Umeå for their assistancewith the study. The authors also thank Helen
Abrahamsson, Eva Elinge, and Anita Persson for their cooperation.

References

1. Magaziner J, Hawkes W, Hebel JR, et al. Recovery from hip fracture in eight
areas of function. J Gerontol A Biol Sci Med Sci 2000;55:498e507.

2. Zidén L, Kreuter M, Frändin K. Long-term effects of home rehabilitation after
hip fractured1-year follow-up of functioning, balance confidence, and health-
related quality of life in elderly people. Disabil Rehabil 2010;32:18e32.

3. Stenvall M, Elinge E, Von Heideken Wågert P, et al. Having had a hip fractur-
edassociation with dependency among the oldest old. Age Ageing 2005;34:
294e297.

4. Rosell PA, Parker MJ. Functional outcome after hip fracture. A 1-year pro-
spective outcome study of 275 patients. Injury 2003;34:529e532.

http://refhub.elsevier.com/S1525-8610(16)00060-8/sref1
http://refhub.elsevier.com/S1525-8610(16)00060-8/sref1
http://refhub.elsevier.com/S1525-8610(16)00060-8/sref1
http://refhub.elsevier.com/S1525-8610(16)00060-8/sref2
http://refhub.elsevier.com/S1525-8610(16)00060-8/sref2
http://refhub.elsevier.com/S1525-8610(16)00060-8/sref2
http://refhub.elsevier.com/S1525-8610(16)00060-8/sref2
http://refhub.elsevier.com/S1525-8610(16)00060-8/sref2
http://refhub.elsevier.com/S1525-8610(16)00060-8/sref3
http://refhub.elsevier.com/S1525-8610(16)00060-8/sref3
http://refhub.elsevier.com/S1525-8610(16)00060-8/sref3
http://refhub.elsevier.com/S1525-8610(16)00060-8/sref3
http://refhub.elsevier.com/S1525-8610(16)00060-8/sref3
http://refhub.elsevier.com/S1525-8610(16)00060-8/sref4
http://refhub.elsevier.com/S1525-8610(16)00060-8/sref4
http://refhub.elsevier.com/S1525-8610(16)00060-8/sref4


Å. Karlsson et al. / JAMDA 17 (2016) 464.e9e464.e15 464.e15
5. Parker M, Johansen A. Hip fracture. BMJ 2006;333:27e30.
6. Zidén L, Wenestam CG, Hansson-Scherman M. A life-breaking event: Early

experiences of the consequences of a hip fracture for elderly people. Clin
Rehabil 2008;22:801e811.

7. Zidén L, Scherman MH, Wenestam CG. The break remainsdelderly people’s
experiences of a hip fracture 1 year after discharge. Disabil Rehabil 2010;32:
103e113.

8. Seitz DP, Adunuri N, Gill SS, Rochon PA. Prevalence of dementia and cognitive
impairment among older adults with hip fractures. J Am Med Dir Assoc 2011;
12:556e564.

9. Handoll HH, Cameron ID, Mak JC, Finnegan TP. Multidisciplinary rehabilitation
for older people with hip fractures. Cochrane Database Syst Rev
2009:CD007125.

10. SBU. Rehabilitation of older people with hip fracture-interdisciplinary teams. A
systematic review. Stockholm: Swedish Council on Health Technology
Assessment (SBU); 2015. Report number 235.

11. Donohue K, Hoevenaars R, McEachern J, et al. Home-based multidisciplinary
rehabilitation following hip fracture surgery: What is the evidence? Rehabil
Res Pract 2013;2013:875968.

12. SBU. Advanced home health care and home rehabilitation. A systematic review.
Stockholm: Swedish Council on Health Technology Assessment (SBU); 1999.
Report number 146.

13. Crotty M, Whitehead CH, Gray S, Finucane PM. Early discharge and home
rehabilitation after hip fracture achieves functional improvements: A ran-
domized controlled trial. Clin Rehabil 2002;16:406e413.

14. Crotty M, Whitehead C, Miller M, Gray S. Patient and caregiver outcomes 12
months after home-based therapy for hip fracture: A randomized controlled
trial. Arch Phys Med Rehabil 2003;84:1237e1239.

15. Zidén L, Frändin K, Kreuter M. Home rehabilitation after hip fracture. A ran-
domized controlled study on balance confidence, physical function and
everyday activities. Clin Rehabil 2008;22:1019e1033.

16. Stenvall M, Olofsson B, Lundström M, et al. A multidisciplinary, multifactorial
intervention program reduces postoperative falls and injuries after femoral
neck fracture. Osteoporos Int 2007;18:167e175.

17. Littbrand H, Rosendahl E, Lindelöf N, et al. A high-intensity functional weight-
bearing exercise program for older people dependent in activities of daily
living and living in residential care facilities: Evaluation of the applicability
with focus on cognitive function. Phys Ther 2006;86:489e498.

18. Littbrand H, Lindelöf N, Rosendahl E. The HIFE Program: The High-Intensity
Functional Exercise Program. 2nd ed. Umeå: Umeå University, Department of
Community Medicine and Rehabilitation, Geriatric Medicine; 2014.

19. Mahoney FI, Barthel DW. Functual evaluation: The Barthel Index. Md State Med
J 1965;14:61e65.

20. Wade DT. Measurement in neurological rehabilitation. Oxford: Oxford Uni-
versity; 1992.

21. Folstein MF, Folstein SE, McHugh PR. “Mini-mental state”. A practical method
for grading the cognitive state of patients for the clinician. J Psychiatr Res 1975;
12:189e198.
22. Tombaugh TN, McIntyre NJ. The mini-mental state examination: A compre-
hensive review. J Am Geriatr Soc 1992;40:922e935.

23. Hasselgren Nyberg L, Omgren M, Nyberg L, Gustavsson Y. The Swedish version
of Physiotherapy Clinical Outcome Variable Scale. Nordisk Fysioterapi 1997;1:
109e113.

24. Vochteloo AJ, Moerman S, Tuinebreijer WE, et al. More than half of hip fracture
patients do not regain mobility in the first postoperative year. Geriatr Gerontol
Int 2013;13:334e341.

25. Stenvall M, Olofsson B, Nyberg L, et al. Improved performance in activities of
daily living and mobility after a multidisciplinary postoperative rehabilitation
in older people with femoral neck fracture: A randomized controlled trial with
1-year follow-up. J Rehabil Med 2007;39:232e238.

26. Seitz DP, Gill SS, Gruneir A, et al. Effects of dementia on postoperative out-
comes of older adults with hip fractures: A population-based study. J Am Med
Dir Assoc 2014;15:334e341.

27. Allen J, Koziak A, Buddingh S, et al. Rehabilitation in patients with dementia
following hip fracture: A systematic review. Physiother Can 2012;64:190e201.

28. Uriz-Otano F, Uriz-Otano JI, Malafarina V. Factors associated with short-term
functional recovery in elderly people with a hip fracture. Influence of cogni-
tive impairment. J Am Med Dir Assoc 2015;16:215e220.

29. Stenvall M, Berggren M, Lundström M, et al. A multidisciplinary intervention
program improved the outcome after hip fracture for people with demen-
tiadsubgroup analyses of a randomized controlled trial. Arch Gerontol Geriatr
2012;54:e284ee289.

30. Liu CJ, Latham NK. Progressive resistance strength training for improving
physical function in older adults. Cochrane Database Syst Rev 2009:CD002759.

31. Visschedijk J, van Balen R, Hertogh C, Achterberg W. Fear of falling in patients
with hip fractures: Prevalence and related psychological factors. J Am Med Dir
Assoc 2013;14:218e220.

32. Jellesmark A, Herling SF, Egerod I, Beyer N. Fear of falling and changed func-
tional ability following hip fracture among community-dwelling elderly peo-
ple: An explanatory sequential mixed method study. Disabil Rehabil 2012;34:
2124e2131.

33. van Halteren-van Tilborg IA, Scherder EJ, Hulstijn W. Motor-skill learning in
Alzheimer’s disease: A review with an eye to the clinical practice. Neuro-
psychol Rev 2007;17:203e212.

34. Nordström P, Gustafson Y, Michaelsson K, Nordström A. Length of hospital stay
after hip fracture and short term risk of death after discharge: A total cohort
study in Sweden. BMJ 2015;350:h696.

35. Schwenk M, Schmidt M, Pfisterer M, et al. Rollator use adversely impacts on
assessment of gait and mobility during geriatric rehabilitation. J Rehabil Med
2011;43:424e429.

36. Lundström M, Olofsson B, Stenvall M, et al. Postoperative delirium in old pa-
tients with femoral neck fracture: A randomized intervention study. Aging Clin
Exp Res 2007;19:178e186.

37. Krogseth M, Wyller TB, Engedal K, Juliebo V. Delirium is a risk factor for
institutionalization and functional decline in older hip fracture patients.
J Psychosom Res 2014;76:68e74.

http://refhub.elsevier.com/S1525-8610(16)00060-8/sref5
http://refhub.elsevier.com/S1525-8610(16)00060-8/sref5
http://refhub.elsevier.com/S1525-8610(16)00060-8/sref6
http://refhub.elsevier.com/S1525-8610(16)00060-8/sref6
http://refhub.elsevier.com/S1525-8610(16)00060-8/sref6
http://refhub.elsevier.com/S1525-8610(16)00060-8/sref6
http://refhub.elsevier.com/S1525-8610(16)00060-8/sref7
http://refhub.elsevier.com/S1525-8610(16)00060-8/sref7
http://refhub.elsevier.com/S1525-8610(16)00060-8/sref7
http://refhub.elsevier.com/S1525-8610(16)00060-8/sref7
http://refhub.elsevier.com/S1525-8610(16)00060-8/sref7
http://refhub.elsevier.com/S1525-8610(16)00060-8/sref8
http://refhub.elsevier.com/S1525-8610(16)00060-8/sref8
http://refhub.elsevier.com/S1525-8610(16)00060-8/sref8
http://refhub.elsevier.com/S1525-8610(16)00060-8/sref8
http://refhub.elsevier.com/S1525-8610(16)00060-8/sref9
http://refhub.elsevier.com/S1525-8610(16)00060-8/sref9
http://refhub.elsevier.com/S1525-8610(16)00060-8/sref9
http://refhub.elsevier.com/S1525-8610(16)00060-8/sref10
http://refhub.elsevier.com/S1525-8610(16)00060-8/sref10
http://refhub.elsevier.com/S1525-8610(16)00060-8/sref10
http://refhub.elsevier.com/S1525-8610(16)00060-8/sref11
http://refhub.elsevier.com/S1525-8610(16)00060-8/sref11
http://refhub.elsevier.com/S1525-8610(16)00060-8/sref11
http://refhub.elsevier.com/S1525-8610(16)00060-8/sref12
http://refhub.elsevier.com/S1525-8610(16)00060-8/sref12
http://refhub.elsevier.com/S1525-8610(16)00060-8/sref12
http://refhub.elsevier.com/S1525-8610(16)00060-8/sref13
http://refhub.elsevier.com/S1525-8610(16)00060-8/sref13
http://refhub.elsevier.com/S1525-8610(16)00060-8/sref13
http://refhub.elsevier.com/S1525-8610(16)00060-8/sref13
http://refhub.elsevier.com/S1525-8610(16)00060-8/sref14
http://refhub.elsevier.com/S1525-8610(16)00060-8/sref14
http://refhub.elsevier.com/S1525-8610(16)00060-8/sref14
http://refhub.elsevier.com/S1525-8610(16)00060-8/sref14
http://refhub.elsevier.com/S1525-8610(16)00060-8/sref15
http://refhub.elsevier.com/S1525-8610(16)00060-8/sref15
http://refhub.elsevier.com/S1525-8610(16)00060-8/sref15
http://refhub.elsevier.com/S1525-8610(16)00060-8/sref15
http://refhub.elsevier.com/S1525-8610(16)00060-8/sref16
http://refhub.elsevier.com/S1525-8610(16)00060-8/sref16
http://refhub.elsevier.com/S1525-8610(16)00060-8/sref16
http://refhub.elsevier.com/S1525-8610(16)00060-8/sref16
http://refhub.elsevier.com/S1525-8610(16)00060-8/sref17
http://refhub.elsevier.com/S1525-8610(16)00060-8/sref17
http://refhub.elsevier.com/S1525-8610(16)00060-8/sref17
http://refhub.elsevier.com/S1525-8610(16)00060-8/sref17
http://refhub.elsevier.com/S1525-8610(16)00060-8/sref17
http://refhub.elsevier.com/S1525-8610(16)00060-8/sref18
http://refhub.elsevier.com/S1525-8610(16)00060-8/sref18
http://refhub.elsevier.com/S1525-8610(16)00060-8/sref18
http://refhub.elsevier.com/S1525-8610(16)00060-8/sref19
http://refhub.elsevier.com/S1525-8610(16)00060-8/sref19
http://refhub.elsevier.com/S1525-8610(16)00060-8/sref19
http://refhub.elsevier.com/S1525-8610(16)00060-8/sref20
http://refhub.elsevier.com/S1525-8610(16)00060-8/sref20
http://refhub.elsevier.com/S1525-8610(16)00060-8/sref21
http://refhub.elsevier.com/S1525-8610(16)00060-8/sref21
http://refhub.elsevier.com/S1525-8610(16)00060-8/sref21
http://refhub.elsevier.com/S1525-8610(16)00060-8/sref21
http://refhub.elsevier.com/S1525-8610(16)00060-8/sref22
http://refhub.elsevier.com/S1525-8610(16)00060-8/sref22
http://refhub.elsevier.com/S1525-8610(16)00060-8/sref22
http://refhub.elsevier.com/S1525-8610(16)00060-8/sref23
http://refhub.elsevier.com/S1525-8610(16)00060-8/sref23
http://refhub.elsevier.com/S1525-8610(16)00060-8/sref23
http://refhub.elsevier.com/S1525-8610(16)00060-8/sref23
http://refhub.elsevier.com/S1525-8610(16)00060-8/sref24
http://refhub.elsevier.com/S1525-8610(16)00060-8/sref24
http://refhub.elsevier.com/S1525-8610(16)00060-8/sref24
http://refhub.elsevier.com/S1525-8610(16)00060-8/sref24
http://refhub.elsevier.com/S1525-8610(16)00060-8/sref25
http://refhub.elsevier.com/S1525-8610(16)00060-8/sref25
http://refhub.elsevier.com/S1525-8610(16)00060-8/sref25
http://refhub.elsevier.com/S1525-8610(16)00060-8/sref25
http://refhub.elsevier.com/S1525-8610(16)00060-8/sref25
http://refhub.elsevier.com/S1525-8610(16)00060-8/sref26
http://refhub.elsevier.com/S1525-8610(16)00060-8/sref26
http://refhub.elsevier.com/S1525-8610(16)00060-8/sref26
http://refhub.elsevier.com/S1525-8610(16)00060-8/sref26
http://refhub.elsevier.com/S1525-8610(16)00060-8/sref27
http://refhub.elsevier.com/S1525-8610(16)00060-8/sref27
http://refhub.elsevier.com/S1525-8610(16)00060-8/sref27
http://refhub.elsevier.com/S1525-8610(16)00060-8/sref28
http://refhub.elsevier.com/S1525-8610(16)00060-8/sref28
http://refhub.elsevier.com/S1525-8610(16)00060-8/sref28
http://refhub.elsevier.com/S1525-8610(16)00060-8/sref28
http://refhub.elsevier.com/S1525-8610(16)00060-8/sref29
http://refhub.elsevier.com/S1525-8610(16)00060-8/sref29
http://refhub.elsevier.com/S1525-8610(16)00060-8/sref29
http://refhub.elsevier.com/S1525-8610(16)00060-8/sref29
http://refhub.elsevier.com/S1525-8610(16)00060-8/sref29
http://refhub.elsevier.com/S1525-8610(16)00060-8/sref29
http://refhub.elsevier.com/S1525-8610(16)00060-8/sref30
http://refhub.elsevier.com/S1525-8610(16)00060-8/sref30
http://refhub.elsevier.com/S1525-8610(16)00060-8/sref31
http://refhub.elsevier.com/S1525-8610(16)00060-8/sref31
http://refhub.elsevier.com/S1525-8610(16)00060-8/sref31
http://refhub.elsevier.com/S1525-8610(16)00060-8/sref31
http://refhub.elsevier.com/S1525-8610(16)00060-8/sref32
http://refhub.elsevier.com/S1525-8610(16)00060-8/sref32
http://refhub.elsevier.com/S1525-8610(16)00060-8/sref32
http://refhub.elsevier.com/S1525-8610(16)00060-8/sref32
http://refhub.elsevier.com/S1525-8610(16)00060-8/sref32
http://refhub.elsevier.com/S1525-8610(16)00060-8/sref33
http://refhub.elsevier.com/S1525-8610(16)00060-8/sref33
http://refhub.elsevier.com/S1525-8610(16)00060-8/sref33
http://refhub.elsevier.com/S1525-8610(16)00060-8/sref33
http://refhub.elsevier.com/S1525-8610(16)00060-8/sref34
http://refhub.elsevier.com/S1525-8610(16)00060-8/sref34
http://refhub.elsevier.com/S1525-8610(16)00060-8/sref34
http://refhub.elsevier.com/S1525-8610(16)00060-8/sref35
http://refhub.elsevier.com/S1525-8610(16)00060-8/sref35
http://refhub.elsevier.com/S1525-8610(16)00060-8/sref35
http://refhub.elsevier.com/S1525-8610(16)00060-8/sref35
http://refhub.elsevier.com/S1525-8610(16)00060-8/sref36
http://refhub.elsevier.com/S1525-8610(16)00060-8/sref36
http://refhub.elsevier.com/S1525-8610(16)00060-8/sref36
http://refhub.elsevier.com/S1525-8610(16)00060-8/sref36
http://refhub.elsevier.com/S1525-8610(16)00060-8/sref37
http://refhub.elsevier.com/S1525-8610(16)00060-8/sref37
http://refhub.elsevier.com/S1525-8610(16)00060-8/sref37
http://refhub.elsevier.com/S1525-8610(16)00060-8/sref37

	Effects of Geriatric Interdisciplinary Home Rehabilitation on Walking Ability and Length of Hospital Stay After Hip Fractur ...
	Methods
	Design and Participants
	Procedure
	Control Group
	Intervention Group
	Baseline Descriptive Assessments
	Outcome Measures
	Statistics

	Results
	Discussion
	Conclusions
	Acknowledgments
	References


