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Background Because of current cost restrictions, we
studied the effect of a shorter hospital stay on function,
pain and quality of life (QOL) after total hip replace-
ment (THR).

Patients and methods 50 patients from two hospitals
were randomized into a study group (SG) of 27 patients
receiving preoperative and postoperative education pro-
grams, as well as home visits from an outpatient team,
and a control group (CG) of 23 patients receiving “con-
ventional” rehabilitation often augmented by a stay at a
rehabilitation center.

Results Mean hospital stay was shorter for the SG
than for the CG (6.4 days and 10 days, respectively;
p < 0.001). During the 6-month study period, there were
9 non-fatal complications in the SG and 12 in the CG
(p = 0.3). The difference in Oxford Hip Score between
the groups was not statistically significant before the
operation, but was better for the SG at 2 months (p =
0.03) and this difference remained more or less constant
throughout the study. The overall score from the Not-
tingham Health Profile indicated a better QOL in the
SG.

Interpretation Our preoperative education program,
followed by postoperative home-based rehabilitation,
appears to be safer and more effective in improving
function and QOL after THR than conventional treat-
ment.

L]

In Iceland, the number of THR operations has
increased steadily over the past few decades. The
current figure is 133 per 100,000. The annual
requirement for primary THR in the country is
expected to increase by one-third over a period of 20
years, from 221 in 1996 to 300 in 2015 (Ingvarsson
etal. 1999). One possible way of dealing with cost
restrictions by the health authorities is to increase
productivity and shorten hospital stay. Before the
start of this study in Iceland, the average length
of stay after THR at the Landspitalinn University
Hospital in Reykjavik was 11 days.

Programs to shorten the length of stay in hospi-
tal after THR have been introduced in Scandinavia
over the last decade (Kolmert and Barsegard 1992,
Mginiche et al. 1992) and gradual shortening of the
hospital stay has been reported (Wong et al. 1990,
Fisher et al. 1997). Unfortunately, many of the
existing protocols for postoperative rehabilitation
include early transfer to another inpatient reha-
bilitation unit, which continues to put a strain on
hospital resources (Munin et al. 1998, Zuckerman
1998, Forrest et al. 1999). Moller and co-workers
(1992) conducted a pilot study and found it fea-
sible to transfer postoperative rehabilitation to the
patient’s home. In addition, preoperative education
protocols appear to have been effective in shorten-
ing the hospital stay (Fischer et al. 1997, Weingar-
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ten et al. 1998, Crowe and Henderson 2003) and
have had a positive effect on the patient’s ability
to cope after undergoing THR (Butler et al. 1996,
Gammon and Mulholland 1996).

Little is known about the functioning and quality
of life of patients who are subjected to a shorter
stay in hospital. The purpose of this study was to
compare the outcome in a group of patients who
experienced a shorter hospital stay with preopera-
tive education (augmented with home rehabilitation
and nursing) with that in a group of patients who
were subjected to current practices in postoperative
rehabilitation. We compared the effects of the two
treatments on function, pain and quality of life.

Patients and methods

The study was started at the Landspitalinn Uni-
versity Hospital in Reykjavik in December 1997,
and at Akranes Hospital in April 1999. The last
patient to enter the study was operated at Akranes
Hospital in December 2000 (Figure). A posterior
approach and the Howse Mk. II implant was used
in Reykjavik, but at Akranes Hospital, Charnley
hip prostheses were implanted using the Hardinge
approach.

Selection of patients

Patients on the waiting list for primary hip replace-
ment at Landspitalinn University Hospital in
Reykjavik were invited to participate. Patients
diagnosed as having osteoarthosis of the hip, rheu-
matoid arthritis, primary segmental collapse of the
femoral head, and sequelae after developmental
diseases and hip trauma, all of whom had been
living in their own home, were included. Patients
with primary hip fracture, metastastatic tumors,
and dementia were excluded.

After the study had started, Landspitalinn Hos-
pital was subjected to financial restrictions and
in the second half of the study period, the health
authorities had decided to move the unit to another
location in Reykjavik. This decision led to prob-
lems in recruiting patients to the study, and it was
the main reason for the large dropout of eligible
patients (Figure). During the same period, a hip
replacement unit at the nearby Akranes Hospital
was evolving and expanding. Most patients under-

going hip replacements at Akranes Hospital were
living in the Reykjavik area. We therefore decided
to include patients undergoing primary hip replace-
ments at Akranes Hospital also during the latter
half of the study period. Patients living in the town
of Akranes were also invited to participate.

In Reykjavik, 86 patients were available for ran-
domization during the study period, and 57 patients
were contacted. 30 patients from the waiting list
could not be contacted and were thus not available
for the study. Of those contacted, 18 declined par-
ticipation and nine others dropped out from partici-
pation after being randomized, mainly for medical
reasons that meant postponement of the planned
operation. At Akranes Hospital, 25 patients ful-
filled the inclusion criteria. All were contacted and
21 participated; two declined and two were forced
to postpone the operation because of medical con-
traindications (Figure).

In total, there were 50 patients (26 women) with
a mean age of 68 (28-86) years. There were 27
patients (14 women) in the study group (SG), with
a mean age of 69 (52-81) years. The remaining
23 patients (12 women) in the control group (CG)
had a mean age of 66 (28-86) years. In the SG,
24 patients had osteoarthrosis, 1 had rheumatoid
arthritis and 2 had had fractures previously. In the
CG, 21 patients had osteoarthrosis, 1 had rheuma-
toid arthritis and 1 had deformity after Perthes’ dis-
ease warranting a THR.

Study design

Patients were contacted about 2 months before
the projected operation. If they were interested in
participating in the study, an information booklet
was sent by mail. They were contacted again, and
if they agreed to participate they were randomized
into one of the two groups (SG or CG) by opening a
sealed envelope containing a note indicating which
group the patient was to be allocated to (Figure).

Control group

The CG was treated according to the clinical pro-
cedures already in use, with the exception that they
were asked to fill in a general questionnaire on the
day before the operation and 2, 4 and 6 months
after the operation. Patients in the CG were dis-
charged when rehabilitated, or could be transferred
to another rehabilitation facility.
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A flowchart of how the patients were selected.

Study group

The patients in the SG participated in a preoperative
education and training program, given by a phys-
iotherapist and/or an occupational therapist, about
one month before the planned operation. During
the education, the patients were informed in detail
about postoperative rehabilitation and became
familiar with the exercises they were instructed
to perform before and after the operation. They
became acquainted with various devices to be used
for assistance postoperatively and were given these
devices prior to the operation. They also received
an illustrated brochure containing information on
how to move and exercise after the operation.
When an SG patient was discharged (always
based on a physician’s decision), a physiotherapist
or occupational therapist accompanied the patient
home if this was considered necessary. The out-
patient nurse administered daily antithrombosis
injections, changed wound dressings, removed skin

staples and assisted the patient as long as it was
needed. During the first 2 weeks after being sent
home, the physiotherapist or occupational therapist
visited the patient (median number of visits was 4,
range 2-9 times) to ensure that the rehabilitation
scheme was being followed. The evaluation of the
SG patients started on the day before the operation
when they filled in the questionnaire, and was done
at 2, 4 and 6 months after the operation.

Evaluation

On entry into the study, the patients were asked to
fill in a general questionnaire. Function and pain
were evaluated using the Oxford Hip Score (OHS)
questionnaire (Dawson et al. 1996a). The OHS
was developed and validated specifically to assess
function relating to the hip. It contains 12 questions
that are divided equally into two subscales: pain
and functional impairment. Each question has 5
response categories (scoring from 1 to 5) and when
summed they produce subscale scores of 6-30.
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Higher scores indicate worse pain and functional
impairment. The OHS has been well examined in
terms of reliability, validity, and responsiveness to
treatment (Dawson et al. 1996 b, c, d, Fitzpatrick
and Dawson 1997).

In addition, the patients answered the Notting-
ham Health Profile (NHP) (Hunt et al. 1986). The
NHP is a two-part self-administered health-related
questionnaire on quality of life. Part I, used in this
study, consists of 38 questions measuring their per-
ceived health status. This is divided into the fol-
lowing 6 domains: lack of energy, pain, emotional
reactions, sleep disturbance, social isolation, and
physical mobility. The test has been thoroughly
tested for reliability and validity (Hunt et al. 1980,
1986). The NHP has been used to evaluate patients
with various diseases and treatments, including
hip replacements. It has been found to be an inex-
pensive method of following up patients with hip
replacements (Nilsson et al. 1994).

Clinical evaluation was done according to the
functional scores of Meurle d’ Abuigne and Postel,
as modified by Charnley (1972), and the Harris
Hip Score (HHS) (Harris 1969). Both assessments
are administered by staff and are disease-specific.
The Meurle d’ Abuigne and Postel score is divided
into three domains: pain, walking ability, and func-
tion on a scale ranging from 1 to 6 points. High
scores are associated with normal results within
each domain, while low scores indicate the most
severe impairment.

The HHS gives a maximum of 100 points, with
scores between 90 and 100 indicating good func-
tion and excellent results, 80-90 being classified as
good, 70-80 as fair, and with lower scores (below
70) signifying poor results. The test has four
domains: pain, function, deformity, and motion.
Pain and function receive the heaviest weight-
ing (44 and 47 points, respectively). The test has
recently been validated and has been found to be
useful in evaluating changes after operation in
arthritis patients (Soderman et al. 2001).

All patients in both groups were evaluated using
the general questionnaire, the OHS, NHP, HHS
and the d’ Abuigne and Postel score prior to opera-
tion. 2 months after the operation, all patients were
evaluated again using the OHS, NHP, HHS and the
d’Abuigne and Postel score. Evaluation at 4 and 6
months was done by means of the OHS and NHP.

The study was approved in Iceland by the
National Bioethics Committee and by the Data
Protection Commission. It was performed in accor-
dance with the Helsinki agreement, and all patients
gave their written informed consent.

Statistics

Description of the outcome is given by number of
cases used, median and quartiles (lower and upper)
as well as mean and standard deviation. The Fried-
man test was used to compare measurements over
time within each group. Wilcoxon matched-pairs
test was used to compare measurements within a
group at two different times. The Mann-Whitney
U test was used to compare the groups at each time
point and the Chi-Square test was used to compare
proportions. The level of significance was set at
0.05.

Results

50 patients were entered into the study, of which 27
were randomized to the study group (SG) and 23
to the control group (CG). There was an unequal
distribution of the numbers in the SG and CG in
Reykjavik (18 and 11), whereas the numbers were
roughly equal at Akranes Hospital (9 and 12)
(Figure). For the combined groups, the hospital
stay for the SG was significantly shorter than for the
CG (6.4 days and 10 days, respectively; p < 0.001)
(Table 1). This statistically significant difference in
hospital stay was true for both sites despite a clear
difference between sites for the CG, the figure for
Akranes Hospital being 12.8 days on average as
opposed to 7.6 days for Reykjavik. There was no
association between gender and length of hospital
stay in either group.

All patients in the SG returned directly to their
homes, whereas 10/23 of the CG did so. 11 patients
from the CG were admitted to a rehabilitation
center and 2 went to a patient hotel. The mean time
spent at the rehabilitation center was 37 days, and
the mean time spent at the patient hotel was 14
days.

5/27 patients in the SG and 11/23 in the CG
developed a complication during the time of the
study, a difference which was not statistically sig-
nificant (p = 0.3) (Table 2). None of the compli-
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Table 1. Length of hospital stay by treatment group and hospital
Study group Control group
Length of
hospital stay Reykjavik Akranes Combined Reykjavik Akranes Combined
(days) n=18 n=9 n=27 n=11 n=12 n=23
Mean (SD) 57(1.3)2 6.9 (1.9) P 6.4 (2.4) ¢ 76(2.2)2 13 (2.9) P 10 (3.5) ¢

Median (IQR) 5.0 (5.0-6.25) 6.0 (5.5-8.5) 5.5 (5.0~7.0)

7.0 (6.0-9.0) 12 (10.0-15.75) 9.5 (7.0-13)

Statistics with Mann-Whitney test.

ap < 0.005 for Reykjavik, ® p < 0.001 for Akranes, ©p < 0.001 for the combined groups.

Table 2. Postoperative complications for the study group
(56/27 patients) and control group (11/23 patients)

Type of complication Study Control
group group

Anaphylaxis 1

Atrial fibrillation 1
Dislocation of prosthesis 2
Double sight/Diabetes 1

Enteritis 1

Fever of unknown origin 1

Gout 1
Heart valve regurgitation 1

Nausea and vomiting 1

Odema in leg 1 1
Pericardial effusion 1
Pneumonia 1
Rectal bleeding 1
Snapping hip 1
Stroke 1
Trochanteric bursitis 1

Stomach ulcer 1
Urinary tract infection 1 1
Total 9 12

cations were life-threatening and there were no
deaths during the 6 months of follow-up time in
the study. 1 patient in the CG was readmitted to
the hospital because of a stroke during the study
period. 3 of the complications occurred between
the second and the fourth month; the remainder
had occurred before 2 months.

The success of the operation was evaluated by
a number of different methods assessing pre- and
postoperative ability of the patients. There was
no statistically significant difference between the
results of the OHS for the SG and CG groups
before the operation (with the results of both hospi-
tals combined). However, the results were in favor

of the SG at 2 (p =0.032), 4 (p =0.007) and 6 (p =
0.001) months. The difference between the groups
observed at 2 months remained more or less con-
stant until the end of the study (Table 3). When the
different hospitals were examined separately for
comparison of the two groups, the same trend was
observed but the difference did not reach statisti-
cal significance for Akranes Hospital. However,
within groups, there was no statistically significant
difference between Reykjavik and Akranes (data
not shown).

Health-related quality of life according to the
NHP increased for both groups after the operation.
However, the overall score indicated a lower qual-
ity of life in the CG. When inspecting the inter-
quartile range (IQR), relatively little variance was
observed. Before operation, the SG showed better
emotional reaction (p =0.01), and also better values
for lack of energy (p = 0.02) and social isolation
(p = 0.04). At 2 months follow up, the SG experi-
enced less pain (p = 0.005). At 4 months, there was
less emotional reaction (p = 0.02) and less social
isolation (p = 0.01) compared to the CG. The SG
was also doing better than the CG at 6 months, in
four areas: lack of energy (p = 0.007), pain (p =
0.02), physical mobility (p = 0.003) and social iso-
lation (p = 0.03). On the other hand, there were no
significant differences in emotional reaction at 6
months, or sleep disturbance at any measurement
point. The CG never performed better than the SG
on the NHP in any domain and at any time during
the study.

There was no significant difference between the
groups when using the Harris Hip scale. However,
the score was better for the SG both pre- and postop-
eratively. The median scores for SG and CG before
operation were 46 (28-70) and 41 (22-61), respec-
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Table 3. Comparison of study group and control group regarding function and pain according to the Oxford Hip

Score, and hospital site

Preoperatively 2 months 4 months 6 months
Reykjavik
Study group (n) 18 18 17 18
Mean (SD) 34 (7.7) 20 (7.3) 16 (4.8) 13 (2.7)
Median (IQR) 33 (28—-40) 17 (15-24) 14 (12-19) 12 (12-13)
Control group (n) 10 10 11 9
Mean (SD) 39 (7.0) 28 (10) 24 (9.0) 23 (8.4)
Median (IQR) 42 (34-45) 27 (20-38) 24 (16-32) 24 (14-29)
P-value 2 0.06 0.02 0.009 0.004
Akranes
Study group (n) 9 9 9 9
Mean (SD) 31 (7.4) 17 (3.2) 14 (2.7) 16 (6.4)
Median (IQR) 31 (25-39) 16 (15-19) 13 (12-17) 15 (12-17)
Control group (n) 11 11 11 11
Mean (SD) 34 (5.0) 20 (5.9) 20 (8.2) 18 (5.5)
Median (IQR) 32 (30-39) 20 (14-26) 18 (12-29) 19 (12-23)
P-value 2 0.4 0.2 0.2 0.3
Combined
Study group (n) 27 27 26 27
Mean (SD) 33 (7.5) 19 (6.3) 15 (4.2) 14 (4.3)
Median (IQR) 31 (25-39) 17 (15-21) 14 (12-18) 12 (12-15)
Control group (n) 21 21 22 20
Mean (SD) 37 (6.5) 24 (9.0) 22 (8.7) 21 (7.2)
Median (IQR) 35 (32—43) 24 (17-28) 21 (14-30) 21 (12-26)
P-value 2 0.06 0.03 0.007 0.001

2 Statistics with Mann-Whitney test.

tively. At 2 months, the median score for the SG
was 76 (56-93) and for the CG it was 71 (31-83).
The results were similar according to the Merule
D’ Abuigne and Postel score. The SG scored better,
and a borderline difference was observed in walk-
ing ability to the benefit of the SG (p = 0.05).

Discussion

Our findings suggest that the key to successful
early discharge of THR patients may be adequate
preoperative education, exercise and training in the
use of devices for assistance, and also rehearsal of
postoperative physical exercise. When applied in
our study, the average hospital stay was success-
fully shortened from 11 days to 5 days.

There was an unequal distribution of the num-
bers in the SG and CG in Reykjavik (18 and 11,
respectively), whereas the numbers were roughly
equal at Akranes Hospital (9 and 12 respectively).
At Akranes, the hospital stay was longer, which

may be a reflection of the fact that Akranes Hospi-
tal is situated in a rural area approximately 50 km
from Reykjavik and more cautious measures were
taken when discharging patients from that hospital.
This longer hospital stay was largely confined to
the CG. It is unlikely, however, that this difference
affected the results, as there was a highly signifi-
cant difference in the length of the hospital stay at
both sites independently. For this reason, the dif-
ference is unlikely to have affected the results from
assessment of the intervention.

The reduction in hospital stay seen here was
greater than in studies in which an educational pro-
gram was not used (Wong et al. 1999), but similar
to that seen in other studies using specific pro-
grams designed to shorten hospital stays (Fisher et
al. 1997, Weingarten et al. 1998). These programs
differed from our program in that all patients in our
SG went home directly. The concept of a hospi-
tal-at-home service has already been developed for
treating patients with hip fractures and other condi-
tions, with encouraging results (Parker et al. 1991,
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Jones et al. 1999, Wilson et al. 1999). Similar pro-
tocols or pathways have been developed for hip and
knee replacement patients also, with no adverse
effects on quality of life (Mahomed et al. 2000).
This finding has been confirmed in our study.

When sending patients home after an opera-
tion, the safety of the patients is of considerable
importance. All patients in the SG were instructed
to contact the hospital or the rehabilitation team
if any questions arose. This direct link may have
made the patients more confident after the opera-
tion, and thus more able to cope, but these patients
clearly showed better function, a better quality of
life and greater confidence before the operation.
The latter consideration may also have contributed
to the better outcome. This was independent of
gender and age.

Evaluation of the success of the operation with
regard to technical issues as well as consideration
of function, pain and quality of life is not a straight-
forward task. A number of assessment tools have
been developed and we applied the 4 tools that are
used most commonly (Harris 1969, Charnley 1972,
Hunt et al. 1986, Dawson et al. 1996a).

The OHS clearly showed a better outcome in
the SG than in the CG. This also held true when
each study site was analyzed independently. For
the other assessment tools, there was a consistent
trend in favor of the SG, although not consistently
significant statistically. This inconsistency in sig-
nificant differences when using Harris Hip Score,
Merule D’ Abuigne and Postel or the NHP scoring
may have been due to insufficient power in the
study to detect actual differences because of the
relatively small number of patients. However, the
unidirectional trend toward better outcomes in the
SG indicated by all measurement tools used adds
strength to the findings.

When tested preoperatively, the SG had better
scoring—which may have contributed somewhat to
the postoperative results. This tendency may have
been because the patients in the SG received their
education about 1 month before the operation, but
all patients were asked to fill in the questionnaires
when admitted to the hospital only a day before
the operation. Thus, it is reasonable to assume that
the preoperative education had boosted the confi-
dence of the patients in the SG prior to the opera-
tion itself.

Despite the same trend in the OHS scores in
Reykjavik and Akranes, when examined separately
the score did not reach statistical significance for
Akranes Hospital. This may have been because
Akranes had only about half the number of patients
in the SG compared to Reykjavik, and because
there was less difference in the scores between the
SG and CG at Akranes. Despite this, the first two
assessments for the CG reached near-significance
statistically in favor of the Akranes group, but there
was no other significant difference between the SG
and CG at either site.

An obvious drawback in our study was the fact
that we were forced to deviate from the original
protocol and change from including only patients
from the Landspitali University Hospital in Reyk-
javik. This was reflected in the unequal distribution
of the numbers of patients in the various groups.
The change was made necessary because major
reorganization affecting the Department of Ortho-
pedics at the University Hospital was implemented
after the study had started. This was unknown to us
and had not been anticipated at the time the study
was designed. To accommodate this change, we
decided to expand the study to include Akranes
Hospital which is situated nearby. A disadvanta-
geous effect on the results might be expected if
patients from different hospitals are included in
the same material, since different operative meth-
ods are often used—as in our study. However, the
striking similarity between the results from both
hospitals may actually have turned this into an
advantage as regards evaluation of the intervention
applied in this study. The consistency in the results
from both hospitals indicates that there was less
bias than might have been expected from the high
number of dropouts from the original waiting list,
because of internal problems at the hospital and a
change in protocol.

In summary, from the point of view of function,
pain and quality of life, our results suggest that the
length of stay in hospital after THR can be short-
ened, provided that the patient is offered preopera-
tive education with home-based rehabilitation and
nursing after discharge. This in turn might help to
optimize the utilization of existing beds for THR.
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