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Summary

QUESTIONS UNDER STUDY / PRINCIPLES: The aims
of this study were to identify the determinants influencing
the inpatient rehabilitation length of stay (LoS) and dis-
charge modality (DisMod) after hip or knee replacement
surgery.

METHODS: Data were retrieved for 306 patients (185 fe-
males, 121 males) who were admitted to a Swiss ortho-
paedic rehabilitation facility between 2007 and 2008 after
hip or knee replacement surgery. LoS and DisMod were
extracted from the medical files along with an additional
seven binary and six continuous variables (including scores
of timed-get-up-and-go [TUG], walking distance [WDT]
and stair climbing tests [FIM_St]). Nonparametric proced-
ures were used to detect differences between the gender
groups. For the analysis of the LoS determinants, a linear
regression model was used. The nonmotor performance
test determinants of DisMod were analysed using a logistic
regression model, whereas the motor performance test de-
terminants were examined using binary classification. For
both regression models, a backward procedure was used.
RESULTS: Unlike DisMod, LoS calculations were con-
ducted after stratification for gender. The simplified regres-
sion models explained 22% (females) and 31% (males) of
the LoS variance and 20% (both genders) of the DisMod
variance. TUG, WDT and FIM_St were all important pre-
dictors for LoS, whereas DisMod could be best predicted
by WDT.

CONCLUSIONS: Patients with good motor ability at ad-
mission were discharged earlier and more frequently to
home. These findings might be of importance for preop-
erative physiotherapeutic care and might help to improve
care planning as well as more accurately predict the access
to inpatients beds and the allocation of resources.

Key words: motor performance tests, timed-get-up-and-go
test; TUG, walking distance; functional independent
measure; FIM; predictors; care planning

Introduction

Total hip and knee replacements (THR and TKR, respect-
ively) rank amongst the most frequently performed sur-
geries worldwide. Based on the 2009 OECD prevalence
data, the amount of THR surgeries in Switzerland (287 per
100,000 citizens) was the second highest after Germany
(296 per 100,000 citizens) with an OECD-mean of 154
per 100,000 citizens [1]. The Geneva University Hospitals
alone reported more than 4,500 THR surgeries (4,141
primary and 381 revision surgeries) between March 1996
and December 2009 [2]. The prevalence of TKR surgeries
in Switzerland (200 per 100,000 citizens) ranked third fol-
lowing the United States and Germany (both countries 213
per 100,000 citizens) with an OECD-mean of 118 per
100,000 citizens [1].

The demand for hip and knee replacements has increased
dramatically in recent years. Studies from the United States
reported that the number of patients undergoing THR or
TKR surgery between 1993 and 2006 increased signific-
antly from approximately 350,000 to 800,000 individuals
[3, 4]. This trend was also observed in Europe, along with
a shorter length of stay (LoS) in acute care hospitals and a
more frequent discharge to postacute facilities with conse-
quent concerns about the cost-efficiency of such postacute
rehabilitation programmes [4]. In Swiss hospitals, for in-
stance, the LoS after all kinds of surgery decreased from
9.3 days in 2009 to 8.9 days in 2011 [5].

Theurl and Winner [6] investigated whether the introduc-
tion of the diagnosis-related groups (DRG) system in the
nine Austrian provinces (Bundesldnder) influenced the
hospital LoS. They used data from 20 diagnostic groups
(based on the ICD-10) between 1989 and 2003. Their find-
ings suggested that the change of the hospital financing
system had induced a substantial decrease in the average
hospital LoS. The introduction of the new inpatient rehab-
ilitation reimbursement system in Switzerland, using the
DRGs with a reduction of the LoS as a primary aim, might
lead to false incentives with the risk of a premature dis-
charge of patients resulting in changes in the quality of care
and affecting rehabilitation outcomes. Based on epidemi-
ological data and the growing prevalence of these interven-
tions, one can argue that inpatient rehabilitation following
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THR/TKR surgery will further increase. If rehabilitation
should be financed by case-based reimbursement, a quality
insurance programme would be needed and the question of
LoS and discharge modality (i.e. discharge to home or dis-
charge to other rehabilitation facility) following inpatient
rehabilitation should be investigated. It is expected that due
to economical restrictions, rehabilitation programmes have
to start early after surgery and the inpatient programmes’
duration has to be kept as short as possible.

In order to better plan and optimise the management of
an inpatient rehabilitation regimen for patients following
lower extremity surgery, a deeper understanding of the de-
terminants influencing the LoS and the discharge mod-
ality is required. An identification of these determinants
could improve the rehabilitation processes as well as the
quality of care through an improved care planning and a
more effective allocation of resources. For example, when
a patient entering the rehabilitation facility following THR/
TKR surgery showed characteristics that might predict a
longer duration of stay, the facility management as well as
the rehabilitation and care teams could anticipate more ac-
curately and better plan access to inpatient beds or resource
allocation such as staffing [7].

Some authors have evaluated factors that influence inpa-
tient rehabilitation LoS after primary or revision THR. For
instance, Yeung et al. [8] investigated LoS of 275 inpatients
following revision THR. The mean age in their study was
69 years with 62% female patients and the mean LoS was
29.6 days. Interestingly, the authors found statistically sig-
nificant predictors for a longer LoS such as a low Function-
al Independence Measure (FIM) score at admission, female
sex, revision of only the femoral component, two or more
prior lower limb surgeries and two or more hip revisions.
Walker et al. [9] found the same average LoS (10.5 days)
for primary and revision THR patients whereas Vincent et
al. [10] observed shorter LoS in primary (10 days) than in
revision patients (13.1 days) and the longest LoS in patients
aged more than 70 years. In addition, the authors found
shorter LoS in primary compared to revision TKR patients.
Other authors claimed that discharge destination for TKR
patients depends on several different factors, including age,
number of co-morbidities, post-operative functional ability,
availability of home help, surgeon’s habits and patient’s
wishes [11-13]. However, these findings were rejected by
Dauty et al. [14], who doubted the predictability of such
factors alone.

The aims of this study were to identify the determinants in-
fluencing the inpatient rehabilitation length of stay (LoS)
and discharge modality (DisMod) following THR or TKR
surgery. Identifying such determinants might help to im-
prove the availability of inpatient beds, and improve the al-
location of resources as well as the rehabilitation outcomes.

Patients and methods

Data retrieval

For this retrospective observational study, data were re-
trieved for all the 458 patients who were admitted to an
orthopaedic rehabilitation facility in the German-speaking
part of Switzerland between April 2007 and May 2008 fol-

lowing lower extremity surgery. To reduce the risk of bi-
as when comparing different subgroups, however, the study
was based only on patients following elective or trauma-
related total or partial knee and hip replacement surgeries,
leaving a study population of 306 patients.

As a standard procedure within 24 hours of admission to
the rehabilitation facility, all patients were examined by
trained physiotherapists. This included the following motor
performance tests: timed-get-up-and-go test (TUG) [15],
walking distance test (WDT) and item M (stairs) of the
functional independence measures test (FIM_St) [16]. In
addition, patients were screened for additional gait disor-
ders (AGD). For the TUG, the time (in seconds) that the
patients needed to stand up from a chair, walk three metres,
turn around, walk back to the chair and sit back down on
the chair was measured. Hence, the lower the score, the
better the patients performed in the test. For the WDT, the
patients were instructed to walk as far as possible without
stopping and without time limitation but not longer than
one 20-minute physiotherapy session, whereby the distance
(in metres) was measured. Hence, the longer the distance,
the better the patients performed in this test. Distances of
over 400 m were defined as “unlimited distance” and the
test was stopped. The FIM_St test was scored from one to
seven, with higher scores representing a more independent
ability to climb the stairs.

All other clinical parameters were extracted from the pa-
tients” medical files (see tables 1 and 2 below).

Ethics approval: The local ethics commission did not require a
review of the study protocol.

Data analysis

All statistical calculations were conducted using SPSS 20
(IBM Corp., Armonk, NY, USA). The Kolmogorov-
Smirnov goodness-of—{fit test revealed statistically signific-
ant skewness for the continuous variables (p <0.01) and
therefore the continuous variables were log-transformed
before imputation in further analyses.

Nonparametric descriptive statistics and frequency ana-
lyses were used to present the results of the continuous and
binary data, respectively. Mann-Whitney U tests were used
to test for between-gender group differences of the con-
tinuous variables before log-transformation and the Pear-
son chi-squared test was used to test the between group
frequencies. The same analyses were conducted for con-
tinuous and binary variables to test for discrepancies in
group characteristics among those patients who were able
and those who were not able to participate in the stair test
(missing values for FIM_St).

Before starting the regression analyses, a correlation matrix
was established using Pearson correlation coefficients, to
obtain a first “picture” of the associations among the vari-
ables under investigation. As gender was associated with
LoS (r=-0.119; p=0.037; n = 306) but not with discharge
modality (r = —0.042; p = 0.464; n = 306), all variables
were stratified for gender in the LoS analysis, whereas
gender was included as a predictor variable in the discharge
modality analysis.

To evaluate the determinants influencing the length of stay
(LoS), a linear regression model was used. The use of box-
and-whisker plots revealed five outliers with extreme LoS
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values up to 90 days. To explore the sensitivity of the LoS
regression model to the effect of such outliers, the pro-
cedure was repeated after excluding these extreme values.
After forcing all abstracted variables in the exploratory
models, a backward procedure was used, which meant that
predictors with p-values of more than 0.25 were excluded
from the models during the consecutive steps.

Due to a classification problem of the FIM_St variable,
only the nonmotor performance test determinants of dis-
charge modality (DisMod) were analysed using logistic re-
gression with the same backwards procedure as described
above.

To gain a better knowledge about the association between
the motor performance tests at admission and DisMod, re-
ceiver operating characteristic (ROC) curves were estab-
lished. Based on the optimal cut-off value of the most ac-
curate motor performance test, its data distribution was
dichotomised in order to calculate the odds ratio (OR) as
well as the positive (PPV) and negative predictive values
(NPV). While sensitivity and specificity are test character-
istics, the PPV and NPV are of more clinical interest in
context of this study.

The significance level for several statistical analyses was
set at the 5% probability of error level.

Results

Descriptive statistics and between gender group
comparisons

The median age of the 185 female patients was 2.7 years
higher than the 121 male patients (p = 0.049). In addition,
the male patients were discharged 1.5 days earlier from the
rehabilitation facility (p = 0.019), performed significantly
better in the TUG (p = 0.011) at admission and tended to

perform better on the FIM_St (p = 0.078) compared with
the female patients (table 1). There were no gender differ-
ences in participation rates for the motor performance tests
at admission to the rehabilitation facility (WDT = 97.5%;
TUG = 89%; FIM_St = 79%). No discrepancies in group
characteristics were found among females with (n = 146)
and without (n = 39) FIM_St values. Among males with
(n = 98) and without (n=23) FIM_St values, significant
differences were found for the characteristics TRAUMA
(p=10.038), EmTHR (p = 0.038) and REV (p = 0.007).
Table 2 shows the frequencies (in %) of the binary data
for the female and male groups. The frequency of the “dis-
charged to home” modality after inpatient rehabilitation
was similar in both gender groups (p = 0.463).
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Figure 1

Receiver operating characteristic (ROC) curves for the motor tests
at admission. Point “A” depicts the optimal cut-off value of 27
metres for dichotomisation of WDT.

FIM_St = functional independence measures score for stair
climbing; TUG = timed-get-up-and-go test at admission; WDT =
walking distance at admission

Table 1: Descriptive statistics and between gender group comparisons (Mann-Whitney U test) for the nonlog-transformed continuous variables.
Variables Units Female Male p-value
n Median | P25 P75 n Median | P25 P75
Age at admission (Age)' Years 185 78.5 71.2 83.7 121 75.8 66.8 |81.0 |0.049*
Length of stay at the rehabilitation facility (LoS)1 Days 185 20.4 15.0 22.0 121 19.0 15.0 22.0 0.019*
Time between surgery and admission to rehabilitation facility Days 185 10.0 8.0 13.0 121 10.0 8.0 13.0 [0.969
(TtoA)'
Number of comorbidities (COM)' - 185 5.0 4.0 6.0 121 6.0 4.0 7.0 0.238
Walking distance at admission (WDT)' Metres 182 50.0 20.0 100.0 |[117 60.0 30.0 120.0 [0.270
Timed-up-and-go test at admission (TUG)1 Seconds 166 34.0 23.0 |47.0 107 28.0 20.0 |42.0 |0.011*
Functional independence measures score for stair climbing - 146 1.0 1.0 5.0 98 2.0 1.0 5.8 0.078
(FIM_St)"
" indicates variables that were log-transformed for further analyses; * indicates statistically significant differences (p <0.05)
Table 2: Frequencies and between group comparisons (Pearson’s chi-squared test) for the binary variables that were valued “1”.
Variables Values Frequency (%) p-Value
Females Males
Discharge modality (DisMod) 1 = discharge to home; 0 = discharge to 90.3 87.6 0.463
supported living setting
Surgery due to trauma (TRAU) 1=yes;0=no 23.2 14.9 0.074
Multitrauma (MTRAU) 1=yes;0=no 27 1.7 0.544
Revision surgery (REV) 1=yes;0=no 16.8 20.7 0.401
Elective total knee replacement (ETKR) 1=yes;0=no 36.8 35.5 0.829
Elective total hip replacement (ETHR) 1=yes;0=no 39.5 49.6 0.081
Emergency total hip replacement (EmTHR) 1=yes;0=no 23.8 14.9 0.058
Additional gait disorders (AGD) 1=yes;0=no 135 11.6 0.619
* indicates statistically significant differences (p <0.05)
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Analysis of the determinants influencing length of stay
(LoS)

When all 12 variables were forced into the explorative re-
gression analysis, significant models (p <0.001) were ob-
tained with R>=0.24 (SE = 0.24) and R =0.32 (SE =0.27)
in female and male samples, respectively.

The backward procedure, eliminating predictors with p-
values of more than 0.25 from the forced explanatory re-
gression equations resulted after seven and six steps, re-
spectively, in simplified models (table 3). Several motor
performance tests conducted at the time of admission were
important predictors in the female and male simplified
models. A sensitivity analysis to test the robustness of the
models against outliers revealed no changes after exclud-
ing the extreme values.

Analysis of the determinants influencing discharge
modality (DisMod)

When all non-motor performance test variables were
forced into the explorative logistic regression analysis, a
significant model (p <0.001) was obtained with Nagelkerke
R%=0.21 and an ability to correctly classify the cases in
90%. The simplified model, established after the backward
procedure in 2 steps, was able to keep the classification ca-
pacity of 90% (table 3).

Figure 1 depicts the ROC curves for the motor performance
test variables in relation to DisMod. From the three motor
performance tests, the walking distance test (WDT) ap-
peared to have the best predictive characteristics for
DisMod (area under curve = 0.822; p <0.001). Therefore,
the WDT data were dichotomised into the categories
“poor” and “good” using a cut-off value of 27 metres (point
“A”) and expressed as a new variable (WDT _dich).

Table 4 displays the frequency distribution for the variables
WDT dich and DisMod. Sensitivity and specificity for
WDT dich were 73.2% (95%CI = 67.4%-78.2%) and
70.3% (95%CI = 49.7%—85.5%) respectively. The OR for
WDT dich was 6.47 (95%CI = 5.60-7.34) and the PPV
and NPV were 96% (95%CI = 92.3%-98.2%)and 21%
(95%CI = 13.2%-30.6%) respectively. Test accuracy,
defined as the ratio of the sum of the true positives and true

negatives to the grand total, was 73% for the walking dis-
tance test.

Discussion

The aims of this retrospective study were to identify de-
terminants influencing the inpatient rehabilitation length
of stay (LoS) and discharge modality (DisMod) following
THR or TKR surgery.

It was demonstrated that male patients tended to be dis-
charged 1.5 days earlier from the rehabilitation facility and
performed better overall in the motor performance tests
at admission (WDT, TUG and FIM_St) than their female
counterparts. Trauma and emergency THR surgery tended
to be more frequent in females, whereas elective THR sur-
gery tended to be more frequent in males. The frequency of
patients that were discharged to home after inpatient rehab-
ilitation was similar in both gender groups (about 90%).
Motor performance test scores were available from 146
(FIM_St) to 182 (WDT) female patients and from 98
(FIM_St) to 117 (WDT) male patients (see table 1). Due to
the large number of missing values for FIM_St, this vari-
able was used to control for possible discrepancies in the
predictive characteristics among the patients who were able
to participate and those who were not able to participate in
the FIM_St test at admission. No group differences were
found for the females, while only three of the twelve char-
acteristics were found to be different for the males, sug-
gesting that the missing values did not bias the current ana-
lyses.

The first-step linear regression model was based on all pre-
dictor variables, whereas the logistic regression model was
solely based on the clinical parameters that were extracted
from the patients’ medical files (i.e. no motor performance
test scores were imputed in this model). The large number
of participants guaranteed that the models were in agree-
ment with the recommendations for good practice in re-
gression analysis, in that less than 10% of the number of
subjects might be predictors in the linear model while the
number of predictors in the logistic equation should not be
more than 10% of the cases [17].

Table 3: Explorative regression formulae to predict length of stay (LoS) in female and male patients and discharge modality (DisMod) in both genders.

R? SE

Variable Gender Regression formulae p-value
Length of stay at the Female Ln(LoS) =2.51 + 0.09xEmTHR + 0.09xLn(TtoA) + 0.10xLn(TUG) — | 0.22 0.23 <0.001*
rehabilitation facility (LoS) 0.04xLn(WDT) — 0.05xLn(FIM_St)
Male Ln(LoS) = 0.96 + 0.92xAGD + 0.29xMTRAU + 0.44xLn(AGE) + 0.31 0.27 <0.001*
0.09xLn(TUG) — 0.05xLn(WDT) — 0.08xLn(FIM_St)
Discharge modality (DisMod) Both DisMod = 3.18 — 1.30xLn(COM) — 1.07xAGD + 1.39xREV + Nagelkerke R? |- <0.001*
1.59xETHR + 1.06XETKR =0.20

* indicates statistically significant model (p <0.001);

elective total knee replacement

EmTHR = emergency total hip replacement; TtoA = time between surgery and admission to rehabilitation facility; TUG
= timed-get-up-and-go test at admission; WDT = walking distance at admission; FIM_St = functional independence measures score for stair climbing; AGD = additional gait
disorders; MTRAU = multitrauma; AGE = age at admission; COM = number of comorbidities; REV = revision surgery; ETHR = elective total hip replacement; ETKR =

Table 4: Contingency table of the dichotomised walking distance at admission (WDT_dich) and discharge modality (DisMod).

Discharge to “home” Discharge to “other setting” Total
(DisMod = 1) (DisMod = 0)
Walking distance at admission categorised as “good” (WDT_dich = 1) 199 8 207
Walking distance at admission categorised as “poor” (WDT_dich = 0) 73 19 92
Total 272 27 299
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Length of stay (LoS) and discharge modality (DisMod)
Female gender was previously shown to be an important
confounder when modelling the LoS of inpatient rehabil-
itation following revision THR surgery [8]. In the current
study, LoS was significantly correlated with gender and,
therefore, modelling was stratified for female and male pa-
tients.

The motor performance tests at admission to the rehabilita-
tion facility were found to be important predictors for LoS
in both gender groups, suggesting that performing well on
these tests was associated with a shorter LoS.

Females who required more time between surgery and ad-
mission to the rehabilitation facility as well as females who
had emergency THR surgery were shown to be at risk for
a longer LoS. Predictors for a longer LoS among male pa-
tients were a higher age at admission and whether they
were suffering from multi-trauma or presented additional
gait disorders.

The predictability of the model for LoS established in the
present study was comparable with the results of Yeung et
al. [8]. In their retrospective study on factors influencing
inpatient rehabilitation LoS following revision THR sur-
gery, data for 275 patients were included (mean LoS =29.6
days). The researchers used linear regression models with
forward including of the variables that were significant at
the 10% level of probability of error. Their final model ex-
plained 28% of variance in inpatient LoS, including the
following eight predictors: gender, revision surgery, motor
FIM scores at admission, age, weight bearing restriction at
admission, haemoglobin level at admission, complications
and days after surgery at the time of admission. The mean
LoS in the current study was 19.8 = 7.6 days and the mod-
els explained 22% of the LoS variance in the female and
31% in the male groups. Moreover, similar predictor vari-
ables were included such as motor performance tests, com-
plications (e.g. additional gait disorders, number of comor-
bidities) and the time between surgery and admission to the
rehabilitation facility.

The most important predictor in the model by Yeung et al.
[8] was the motor FIM score at admission (standardised
beta =-0.31). Lower FIM scores indicated lower function-
al motor capacity and more dependence in basic functional
activities. Hence, on average the patients with higher mo-
tor FIM scores had a shorter LoS. This finding is consist-
ent with the important influence of the WDT, TUG and
FIM_St (with standardised beta’s ranging from —0.20 to
0.18 in females and —0.22 to 0.14 and males respectively)
in the current models for both gender groups. The observa-
tion that a good motor performance capacity at admission
to the rehabilitation facility was associated with a reduced
LoS might be of uppermost importance. Therefore, it could
be argued that an intensive physiotherapy intervention pri-
or to a THR or TKR surgery might lead to an increased
post-operative motor performance condition and hence in a
decreased LoS at the rehabilitation facility and in signific-
ant savings of different resources.

The functional benefit of a comprehensive 3-week inpa-
tient rehabilitation programme was previously demon-
strated using the Western Ontario and McMaster Universit-
ies Arthritis Index (WOMAC) for pain, stiffness and func-
tion [18, 19]. Further research should examine whether

different intervention strategies in patients with low motor
performance capacity at admission would shorten the LoS
of inpatient rehabilitation following THR or TKR surgery.
Along with Yeung et al.’s LoS prediction model [8], the
current study also included age as a predictor in the male
LoS equation, suggesting that substantially slower bed flow
and higher costs might be expected in rehabilitation facilit-
ies with a higher number of older males.

The logistic regression model showed that there were im-
portant non-motor performance test based predictors for
DisMod. The number of co-morbidities and the presence of
additional gait disorders were suggested to be risk factors
for a discharge to a supported living setting. Patients fol-
lowing elective or revision THR/TKR surgery had on aver-
age a more positive prognosis to be discharged to home.
The calculation of the OR for the categorised walking dis-
tance test at admission (WDT _dich) indicated that patients
who performed “good” on the test (>27 metres) had about
6.5 times higher odds to discharge to home as compared to
those who scored “poor”.

About 10% of the patients that were admitted to the rehab-
ilitation facility following THR/TKR surgery did not dis-
charge to home. To be discharged to a supported living set-
ting might be a drastic change in the way of living for these
patients. Therefore, the possibility to predict the discharge
modality based on the outcome of a motor performance test
might be of high importance. The PPV for WDT _dich, pre-
dicting a discharge to home given the condition that the
patient scored “good” on the test at admission was 96%.
The NPV, predicting a discharge to a supported living set-
ting given a “poor” test result at admission, was 21%. Such
information could be important from a patient’s perspect-
ive. In the context of patient communication, a statement
such as “from 100 patients who were able to walk more
than 27 metres at admission, about 96 were likely to dis-
charge to home after rehabilitation” could be motivating.
The walking distance test accuracy (73%) and its area un-
der the ROC curve (0.822) suggested good to very good
discrimination power of this test.

Sensitivity and specificity represent specific test character-
istics and might therefore be of minor interest for the clin-
ical interpretation of the current results.

Costs-efficiency comparisons between rehabilitation pro-
grammes at nursing facilities, inpatient rehabilitation fa-
cilities and at home revealed higher costs for inpatient
rehabilitation facilities but a shorter duration and better
outcomes [4, 20-22]. The question, however, of whether
decreasing LoS would lead to overall cost savings, remains
unclear and is beyond the scope of this paper.
Furthermore, in the Swiss healthcare context, discharging
home might not lead to savings of resources per se. The
costs for professional nursing support at home might out-
weigh the cost savings of living at home. For instance, from
the perspective of a Swiss health insurance company, it
might be preferable to discharge an older THR/TKR patient
with severe additional gait disorders and comorbidities to a
supported living setting.

Strengths and limitations
The strengths of this paper are the inclusion of a large
sample, validity-proven and easy-to-conduct motor per-
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formance tests as predictors, the standardisation of the set-
ting (same rehabilitation facility and same (trained) observ-
ers) and the possible practical implications of the results.
However, the following limitations have to be considered.
By focusing on length of stay and discharge modality (im-
portant factors in the context of resource allocation), other
potential outcomes such as functionality, pain or quality
of life were not considered in this study. Although this
study describes a sample with a rather homogenous con-
dition (i.e. THR or TKR), the observed standard errors of
the predictions point to uncertainty. This could be partially
explained by the fact that LoS and DisMod seemed to be
related to many patient and nonpatient factors. The retro-
spective nature of the study design was considered another
limitation, making it impossible to include additional inter-
esting variables in the analysis. For example, the impact of
body-mass index, socioeconomic status or types of comor-
bidities such as osteoporosis and upper limb impairments
was not controlled for. Other limitations include the facts
that all measurements were conducted before the introduc-
tion of the DRGs in Switzerland and that several data were
collected from only one inpatient rehabilitation facility. Al-
though there were no geographical limitations for the pa-
tients admitted to the facility, the majority stemmed from
the German-speaking part of Switzerland. These factors
might limit the external validity of this study. However,
although multiple factors might affect LoS and DisMod,
the models presented explained between 20% and 31% of
the dependent variables’ variances, reflecting the depth of
the predictors included in the exploratory regression equa-
tions. These results add valuable information to the existing
knowledge on designing prospective studies to investigate
the determinants of LoS and DisMod in the future.

Conclusion

In conclusion, predictors influencing length of stay and dis-
charge modality of inpatient rehabilitation following knee
and hip replacement surgery were investigated. Using sim-
plified models including five to six easy-to-gather and non-
invasive variables, 22% (in females) and 31% (in males)
of the variance of LoS and 20% (both females and males)
of the variance of discharge modality could thereby be ex-
plained. Patients with good motor performance ability (i.e.
high WDT and/or low TUG and/or high FIM_St scores)
at admission to inpatient rehabilitation discharged earlier
compared with patients with lower motor ability at ad-
mission. Similarly, based on the calculated OR, it can be
concluded that “good” performers on the walking distance
test at admission were more likely to be discharged home.
These findings might be of interest for preoperative physio-
therapeutic interventions and might help to improve the
care planning and more accurately predict the access to in-
patient beds as well as the allocation of resources.
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Figures (large format)
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Figure 1

Receiver operating characteristic (ROC) curves for the motor tests at admission. Point “A” depicts the optimal cut-off value of 27 metres for
dichotomisation of WDT.

FIM_St = functional independence measures score for stair climbing; TUG = timed-get-up-and-go test at admission; WDT = walking distance at
admission
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