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Predicting the outcome in elderly patients of
hospital admission for acute care in Paris,
France: construction and initial validation of a

simple index

Mahmoud Zureik, Pierre Lombrail, Alain Davido, Jean-Louis Trouillet, Beatrice Tran,
Albert Levy, Thierry Lang

Abstract
Objective - To develop a simple index able
to identify at an early stage those elderly
patients at high risk ofrequiring discharge
to a residential or nursing home after ad-
mission to hospital for acute care. For
these patients, early discharge planning
might lead to a more effective man-
agement and reduce the length of hos-
pitalisation.
Design, setting, andpatients - This was a
prospective study conducted in two teach-
ing hospitals in Paris, France. A total of
510 consecutive patients was included.
They were aged 75 years or more and had
been admitted to acute medical care units
through the emergency department.
Measurements - Demographic data, so-
cial support, physical disability, mental
disability, and pathologic status were as-
sessed shortly after admission (within
24-48 hours).
Main outcome measures - Outcome of
hospitalisation was defined as discharge
to home or residentialinursing home.
Results -The index, developed by multiple
logistic regression, included six variables:
the wish ofpatients' principal carer about
their returning home after acute hos-
pitalisation, presence of a chronic con-
dition, ability to perform toileting, ability
to know the name of the hospital or the
city, their age, and their living ar-
rangements. The sensitivity of the index
in identifying patients at high risk of re-
quiring discharge to a residentialinursing
home was 74.4%, the specificity 63.8%, the
positive predictive value was 57.8%, and
the negative predictive value was 80.6%.
Conclusions - The simple index, using
data available very early in the course of
hospitalisation, provides an accurate pre-
diction ofthe hospitalisation outcome. The
performance of the index should be tested
in other populations and the practical be-
nefits of risk screening should be assessed
in a controlled trial to evaluate whether
the intervention is useful and without any
adverse effects.

(J Epidemiol Community Health 1997;51:192-198)

Elderly people are more often admitted to hos-
pital and stay in hospital longer than the gen-

eral population.' 2 They are frequently admitted
through the emergency department.' After an
acute illness, hospitalisation is often an inter-
mediate step before entering a nursing home
or other special care settings."4 Early discharge
planning for patients at high risk of requiring
discharge to a residential/nursing home might
lead to more effective planning process,5 reduce
the length of hospital stay,6 and prevent un-
necessary readmission or nursing home place-
ment.7 In fact, the stay of elderly patients in
hospitals can generally be divided into a med-
ical stay followed by a social stay.89 In a French
study, the mean social stay was almost nil when
the patient returned home, but it could reach
five days when he or she was discharged to a
long term care facility because of a shortage of
places in nursing homes.9
The main difficulty in introducing early dis-

charge planning lies in the identification of
patients at high risk of requiring discharge to
a residential/nursing home. This assessment is
needed very soon after admission so that the
elderly patients can benefit rapidly from com-
prehensive and effective discharge planning
that facilitates their timely discharge. Results
of past research showed that no single factor
consistently differentiated patients who could
be discharged home from those discharged to
an institution.'0 Each one of the predisposing
factors such as age, sex, marital status, living
arrangements, and mental and physical status,
was related to the discharge disposition in some
of these studies, but not in all of them."'6
We therefore undertook a prospective study

to develop an index that could predict the
outcome of hospitalisation for elderly patients
admitted through emergency departments. Our
hypothesis was that it would be possible to
produce a short index, based on a limited
number of variables available shortly after ad-
mission. With such an instrument, geriatric and
social service staff could be mobilised early
during the hospital stay ofthose elderly patients
who would be unable to return home after the
acute hospitalisation and were at high risk of
requiring discharge to a residential/nursing
home.

Methods
Details of study design and procedures have
been previously published.'7 Briefly, data were
prospectively collected for 510 consecutive
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patients aged 75 or more who had been ad-
mitted from home to acute medical care units
through the emergency department of two
teaching hospitals in Paris (Pitie-Salpetriere
and Bichat) during two two-month periods-
December 1, 1991, to February 1, 1992 and
May 1 to July 1, 1992. Patients directly ad-
mitted to an intensive care unit were excluded.

DATA COLLECTION AT ADMISSION
Trained research assistants interviewed the eld-
erly patients within 24 hours of admission.
Physical disability was evaluated by the six-
item activities of daily living (ADL) scale'8 and
the seven-item instrumental activities of daily
living (IADL) scale.'9 Mental disability at the
time of interview was measured using the 10-
item short portable mental status questionnaire
(SPMSQ).o2 When information was not avail-
able because of impaired consciousness, the
SPMSQ score was recorded as 0 (28 patients).
The pathologic status on admission was as-

sessed by the physicians in charge of the
emergency departments. The International
Classification ofDiseases (9th revision), was used
to classify the main causes of hospital ad-
mission.2' The presence of a chronic condition,
suspected of being fatal or not within four
years, and of an acute condition, suspected of
being fatal or not within one month, was as-

sessed by the physicians according to a modified
MacCabe score.22 Patients' wishes about re-

turning home and the wishes of their principal
carer about their returning home after the acute
hospitalisation were investigated by the emer-
gency departments' social workers. The closest
relative (the principal carer) of each patient
was stated by the patient himself or by the
staff in the case of unconsciousness or mental
impairment. The wishes of the principal carer

about the patient returning home was recorded
within 48 hours of admission by interview or

by phone.
Ofthe 510 elderly patients initially included,

93 were excluded from the analysis: 71 died
during the acute hospitalisation and 22 were

transferred within 24 hours of their admission
to other acute care facilities. Thus, a total of
417 patients was included for analysis-254
patients at the Bichat hospital, and 172 at the
Pitie-Salpetriere hospital. The patients' char-
acteristics hardly differed between the two hos-
pitals.'7 Therefore, data from the two study
groups were pooled. The most frequent med-
ical conditions recorded by the physicians as

the main reason for admission at the time of
initial assessment were cardiovascular diseases
(18.3%), falls (22.1%), neurological diseases
(17.6%), confusion and/or dementia (9.2%),
and respiratory diseases (7.4%). The char-
acteristics of the 417 patients are shown in
table 1.

OUTCOME OF HOSPITALISATION AND LENGTH OF

STAY

The hospitalisation outcome and date of dis-
charge were collected by the social workers on
the medical units. The outcome of hos-

Table 1 Characteristics of the 417 patients aged 75 years
or older admitted through the emergency department to two
teaching hospitals in Paris

Variables* Patients
(n= 417)

Sex (% of women) 73.4
Age (y, mean (SD)) 84.3 (5.5)
Living alone (%) 59.4
Marital status (%):
Widowed 55.5
Married 22.4
Unmarried 13.7
Divorced or separated 8.4

Patient's wishes about returning home (%):
Agreement 80.8
Without opinion 16.5
Opposition 2.7

Principal carer's wishes about patient returning home (%):
Agreement 61.1
Without opinion 20.7
Opposition 18.2

Activities of daily living at admission (%):
Independent in all activities 26.4
Dependent in 1-3 activities 20.6
Dependent in 4-6 activities 53.3

Instrumental activities of daily living at admission (%):
Independent in all activities 20.6
Dependent in 1-3 activities 17.8
Dependent in 4-7 activities 61.6

Mental alteration (%)t:
Absence (8-10 correct answers) 46.1
Mild (6-7 correct answers) 18.6
Moderate (4-5 correct answers) 13.5
Severe (0-3 correct answers) 21.8

Chronic condition (%):
None 10.9
Yes, non-fatal within 4 y 63.1
Yes, fatal within 4 y 26.0

Acute condition (%):
None 7.2
Yes, non-fatal within 1 mth 80.2
Yes, fatal within 1 mth 12.6

* Missing data: 8, living arrangements; 11, patient's wishes; 16,
referent's wishes; 19, ADL score and IADL score; 9, mental
alteration; and 13, chronic and acute conditions.
t Classes adjusted for the level of education as defined by the
Pfeiffer scale.

pitalisation was classified as "home" or "res-
idential/nursing home". "Home" included
patients discharged home with or without home
care services and those discharged to the homes
of relatives. "Residential/nursing home" in-
cluded patients discharged to a skilled nursing
facility, a long term care facility, or an inter-
mediate care facility. At discharge, 248 patients
(59.5%) returned home and 169 (40.5%) were
discharged toward a residential/nursing home.
The average length of stay for patients dis-
charged to a residential/nursing home was 9
days longer than for patients who returned
home (22.3(13.3) days versus 13.3(10.7), re-
spectively, p<0.001).

STATISTICAL METHODS
Associations of independent variables with the
outcome of hospitalisation were assessed with
univariate logistic regression models. For mul-
tivariate analysis, a stepwise logistic regression
was used. The following factors were included
in the stepwise logistic regression:
1. All variables that were significant at a p
value ofless than 0.15 in the univariate analyses
-age, living arrangements, receiving home
care services, patients' and principal carers'
wishes about the patient returning home, ADL
status, IADL status, mental disability, and pres-
ence of an acute condition fatal within one
month and of a chronic condition fatal within
four years."7
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2. The non-significant variables suggested as
being important in published reports (gender,
marital status, and hospital type).
An examination of all possible two-way inter-

actions between independent variables de-
termined that none was significant. Variables
were eliminated one at a time from the model
based on likelihood ratio tests. Variables were
eligible for inclusion in the final model if
they were significantly associated with hos-
pitalisation outcome at a p value <0 0.05.

All factors were used as categorical variables.
The only continuous variable, age, was cate-
gorised into two groups ( < 85 and >85 years).
For ordinal variables with more than two strata
(eg principal carer's wishes about the patient
returning home: agreement, without opinion,
or opposition), linear trends in factors as-
sociated with discharge to a residential/nursing
home were tested by likelihood ratio test. When
the likelihood ratio test was not significant, we
used the independent variable coded in ordinal
scale.
Our aim was to construct a simple and quick

to determine index. We thus tested each item
of ADL, IADL, and SPMSQ as independent
variables instead of global ADL, IADL, and
SPMSQ scores. For each activity ofADL (bath-
ing, toileting, eating, dressing, walking at home,
continence) and IADL (using telephone, shop-
ping, preparing food, using public transport,
taking medication, housekeeping, handling
finances), a score of 0 indicated independent
performance for that activity and a score of 1
indicated dependence or in need of human
assistance in performing it. For each item of
SPMSQ, a score of 0 indicated a correct answer
and a score of 1 an incorrect one.
When all statistically non-significant vari-

ables had been eliminated from the multivariate
model, adjusted odds ratios (ORs) were com-
puted from the estimated coefficients in the
model. The fit of the logistic model was as-
sessed by the Hosmer-Lemeshow goodness-of-
fit %i' test and by examining the distributions
of the predicted probabilities within each group
of type of discharge.23 The SAS statistical pack-
age was used for statistical analysis.24

DEVELOPMENT OF THE PROGNOSTIC INDEX
The fitted coefficients of the final model were
used to assign a score to each patient. In order
to assess the prognostic value of the index, we
examined the distribution of the scores among
patients discharged home and among those
discharged to a residential/nursing home.
There was a choice of threshold score over
which a patient might be considered at high
risk of discharge to a residential/nursing home.
For each threshold, we could calculate the
sensitivity (correct classification ofpatients who
were discharged toward a residential/nursing
home), the specificity (correct classification of
patients discharged home), the predictive value
of a positive test (proportion of patients pre-
dicted to be discharged to a residential/nursing
home who were ultimately discharged to a
residential/nursing home), the predictive value
of a negative test (proportion of patients pre-

dicted to be discharged home who were actually
discharged home), and the total correct clas-
sification (true positives plus true negatives).
The prognostic index had to identify patients
at high risk of discharge to a residential/nursing
home with the least possible chance of wrongly
classifying as low risk a patient who was ul-
timately discharged toward a residential/nurs-
ing home. Thus, high sensitivity, rather than
specificity, was of utmost importance. How-
ever, choosing high sensitivity would decrease
specificity and increase the proportion of in-
appropriate referrals-patients not requiring
early and special discharge planning (false pos-
itives). A compromise had therefore to be found
in order to maintain the proportion of patients
referred for early discharge planning as low as

possible (true positives plus false positives). A
curve was thus drawn, plotting the sensitivity
and the proportion of patients considered at
high risk of discharge to residential/nursing
home (true positives plus false positives) for
the full range of possible thresholds. A suitable
threshold would give the smallest proportion
of patients considered at high risk of discharge
to a residential/nursing home for a clinically
acceptable sensitivity (about 75%).

INITIAL TESTING OF THE INDEX
The total correct classification derived from
the same set of data is biased because in-
dividuals were used both to develop and cal-
culate the performance of the index. One way
of estimating the classification bias is to remove
an individual from the data, re-estimate the
model parameters, and then classify this in-
dividual based on the new estimated para-
meters, and so on, for all individuals in the data
set. The bias estimation was thus calculated by
the difference between the correct classification
derived from the data set and the correct clas-
sification obtained after removing each of all
individuals.25

Results
Of the 417 patients included in the analysis,
data were complete for 354 (84.9%). Among
these, 133 (37.6%) were discharged to a res-
idential/nursing home and 221 (62.4%) dis-
charged home.
The results of the stepwise fitting procedure

of the logistic regression model produced from
the 354 patients with complete data are shown
in table 2. The factors, in order of inclusion in
the final model, were:
1. Principal carer's wish,
2. Presence of a chronic condition suspected

as being fatal or non-fatal within four years,
3. Ability to perform "toileting" (going to the

lavatory for bowel and urine elimination;
cleaning oneself afterwards, and arranging
clothes),

4. Age,
5. Ability to know the name of the place (name

of the hospital or the city) and
6. Living arrangements.
The factor most predictive of discharge to

a residential/nursing home was the principal
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Table 2 Factors associated with discharge to a residentiallnursing hon
patients admitted through the emergency department to two teaching h(
(stepwise multiple logistic regression)

Independent variables P coefficient

Principal carer's wishes about patient retuming home: 1.00
Agreement (= 0)
Without opinion (= 1)
Opposition (= 2)

Chronic condition: 0.60
None (=0)
Yes, non-fatal within 4 years (= 1)
Yes, fatal within 4 years (= 2)

Ability to perform toileting: 0.62
Independent (=0)
Dependent (= 1)

Age (y): 0.52
<85 (=0)
>85 (= 1)

Ability to know the name of place*: 0.64
Correct answer (= 0)
Incorrect answer (= 1)

Living alone: 0.55
No (=0)
Yes (=1)

* The answer was considered as correct if the patient gave correctly the na
the city.
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Figure 1 Proportion ofpatients considered to be at high risk of discha
or nursing home.

ne of elderly carer's wishes about the patient returning home
ospitals in Paris after acute hospitalisation. When the principal

carer was opposed to the patient returning
Odds ratios home, the patient's probability of being dis-
(95% CI) charged to a residential/nursing home was

seven times that of a patient with a principal
2.7 (1.8,4.1) carer who agreed to their returning home
7.4 (3.3,16.4) (OR=7.4, 95% confidence interval (CI) 3.2,
l 16.4). The ability to perform toileting was the
1.8 (1.2,2.8) ADL item and the ability to know the name of
3.3 (1.4,8.0) the place was the SPMSQ item which were
1 related to outcome of hospitalisation.
1.5 (1.1,3.1) The p value for the Hosmer-Lemeshow
1 goodness-of-fit test was 0.476, indicating an
1.7 (1.1,2.7) acceptable degree ofcalibration between model
I performance and actual outcome of hos-
1.9 (1.1,3.3) pitalisation.
I The choice ofthe discriminant threshold was
1.9 (1.2,3.3) made from the curve relating the sensitivity to

me of the hospital or the proportion of patients considered by the
model to be at high risk of discharge to a
residential/nursing home. Corresponding to a
sensitivity ofaround 75%, a range ofthresholds
(2.24-2.34) was considered acceptable (fig 1).
The model was intended to be used for

medical management without a sophisticated
hand calculator or computer and so the score's
calculation had to be simplified. To produce a
simplified score for each patient, we replaced
the initial coefficients of the index with round
numbers - 0, 1, 2, 3 (table 3). Then, we made
a numeric correspondence between the initial
score and the simplified score for all possible
combinations of the categories of variables.
There were 10 thresholds (initial scores: 0,
0.52, 1.07, 1.67, 2.27, 2.89, 3.53, 4.27, 4.89,
5.53; corresponding simplified scores: 0, 1, 2,
3, 4, 5, 6, 7, 8, 9) where the choices were
equivalent. One of them (2.27) was in the
range of thresholds (2.24-2.34) considered as
acceptable. The choice of 2.27 as a threshold
in the initial score was equivalent to the choice
of 4 as a threshold in the simplified score. The
sensitivity of this threshold was 74.4%, the

1
90

specificity 63.8%, the predictive power of
80 90 100 the positive test 57.8%, the predictive power

of the negative test 80.6%, the total correct
crge to a residential classification 67.8%, and 50.6% of patients

were considered at high risk of discharge to a
residential/nursing home (table 4).

Table 3 Change in the initial coefficients of the final logistic model by simplified
coefficients (round numbers)

Vaniables Coding= category Initial Simplified
coefficients coefficients

Age
0=<85y 0 0
1=>85y 0.52 1

Living alone
0=No 0 0
1 =Yes 0.55 1

Ability to perform toileting
0 = Independent 0 0
1 = Dependent 0.62 1

Ability to know the name of place
0 = Correct answer 0 0
1 =Incorrect answer 0.64 1

Principal carer's wishes about patient
retuming home

0 = Agreement 0 0
1 =Without opinion 1.00 1
2 = Opposition 2.00 3

Chronic condition
0=No 0 0
1 =Yes, non-fatal within 4 y 0.60 1
2=Yes, fatal within 4y 1.20 2

INITIAL TESTING OF THE INDEX
After removing each of the 354 patients from
the data, re-estimating the parameters of the
model, and then classifying each of the patients
based on the corresponding new parameters
estimated, the correct classification was 67.2%
(table 5). Thus, the bias estimation was 0.6%.
Another statistical technique was also applied

to test the statistical validation of the index.
The population was split into two independent
populations of approximately two thirds and
one third, respectively. The first 210 patients
with complete data were used to develop the
index (the derivation set). The last 144 patients
were used to test the index performance in an
independent population (the test set). In the
derivation set, the final logistic model included
the same six variables which were entered in the
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Table 4 Prediction of outcome of hospitalisation in elderly patients admitted through the
emergency department to two teaching hospitals in Paris using the index with a threshold
score of 2.27 (simplified score = 4)

Score Outcome of hospitalisation Total

Initial Simplified Residentiallnursing home Home
(n= 133) (n= 221) (n= 354)

2 2.27 > 4 99 80 179
(Considered at high risk of discharge
to a residential/nursing home)
<2.27 <4 34 141 175
(Considered at low risk of discharge
to a residential/nursing home)

Sensitivity (99/133) = 74.4%; specificity (141/221) =63.8%; predictive power ofa positive test (99/
179) = 55.3%; predictive power of a negative test (141/175) = 80.6%; total correct classification
(99 + 141/354) = 67.8%.
Proportion of patients considered at high risk= (99 + 80/354) = 50.1 %.

Table S Prediction of outcome of hospitalisation in elderly patients admitted through the
emergency department to two teaching hospitals in Paris: initial testing of the index

Score Outcome of hospitalisation Total

Initial Simplified Residentiallnursing home Home
(n = 133) (n= 221) (n = 354)

.2.27 .4 97 80 177
(Considered at high risk of discharge
to a residential/nursing home)
<2.27 <4 36 141 177
(Considered at low risk of discharge
to a residential/nursing home)

Sensitivity (99/133) = 72.9%; specificity (141/221) = 63.8%; predictive power of the positive test
(97/177) = 54.8%; predictive power of the negative test (141/177) = 79.7%; proportion of patients
considered at high risk=(97+80/354)=50.0%; total correct classification (97+141/354)=
67.2%.

final model derived from the whole population
(table 2), although age, ability to know the
name of place, and living alone were at bor-
derline conventional statistical significance
(due to the relatively small number of subjects
in the derivation set, variables were eligible for
inclusion into the final model if they were
associated with outcome of hospitalisation at
a p value less than 0.10). Furthermore, the
coefficients were found to be fairly stable in
our population since the coefficients obtained
from the derivation set were very close to those
derived from the whole population ([= 1.03,
p<0.001 for the principal carer's wishes about
the patient returning home; [=0.58, p<0.04
for a chronic condition; P= 0.63, p<0.06 for the
ability to perform toileting; [ = 0.51, p<O.09 for
age; [=0.65, p<0.10 for ability to know the
name of place; and [B=0.57, p<0.10 for living
alone). When the simplified threshold of 4 was
used in the test set (58 patients were discharged
toward a residential/nursing home and 86 were
discharged home), the index provided accurate
predictions (sensitivity= 77.6%, specificity=
50.0%, positive predictive value = 51.1%, neg-
ative predictive value=67.8%, and the total
correct classification=67.4%). These values
were comparable to those obtained from the
whole population. Thus, the two methods of
statistical validation indicate accurate pre-
dictions of the index.

Sixty three patients with missing data were
excluded from the analysis and were not used
to develop the model. Of these, some patients
(n= 17) had scores >2.27 even without adding
missing data and others (n = 13) would have
had scores <2.27 even when replacing missing
data by the maximum values of missing vari-
ables. Decisions could therefore be made for

the 30 patients with missing data. The sensi-
tivity was 75.0% and the specificity 64.3%.
These values were comparable to those ob-
tained from patients with complete data.

Discussion
The objective of this study was to develop,
shortly after hospital admission, a simple index
which could be used to identify those patients
who were unable to return home immediately
after acute hospitalisation (more frequent users
of health care resources). For these patients,
early discharge planning including medical and/
or social intervention, coordination of services,
and early negotiation with institutions might
lead to a more effective management process,
reduce the length of hospitalisation, and pre-
vent unnecessary re-admission or nursinghome
placement.5-726 The index was built on six fac-
tors: the principal carer's wishes about the
patient returning home after acute hos-
pitalisation, the presence of a chronic condition
fatal or non-fatal within four years, the ability
to perform toileting, the ability to know the
name of the hospital or the city, age, and living
arrangements. These factors were medical,
functional, and social in nature. Five of them
were easily obtainable within 24 hours of ad-
mission to hospital and an additional one was
ascertainable within 48 hours (principal carer's
wishes). All variables were clearly and well
defined and some were routinely evaluated on
admission for each patient. Collecting the data
necessary to calculate the score was simple and
rapid. The score has become easy to obtain
after simplifying the score's calculation.

In our study, the most important predictor
of hospitalisation outcome was the opposition
of the principal carer to the patient returning
home. This was in agreement with previous
work. 14 Furthermore, several studies have
shown that advancing age,4 10-1214 impaired
cognitive function,4 10121315 16 ADL dysfunc-
tion,41015 16 and living alone461013 are related to
nursing home and special care settings. We did
not, however, find that gender and marital
status were associated with an increased risk
of discharge to an institution. Inconsistencies
in research findings could be explained by
differences in health care systems across coun-
tries, different sampling methods within each
type ofstudy design, and differences in methods
of analysis.27 We were unable to find any as-
sociation between the outcome of hos-
pitalisation and the main reason for admission.
Functional status measured by the ADL may
be a better reflection ofthe impact of illnesses.28
The presence of a chronic condition considered
fatal or non-fatal within four years was as-
sociated with the outcome of hospitalisation.
This was assessed by a modified MacCabe
indicator,22 which had proved to be re-
producible during previous field testings.29
The index with a critical score of 2.27 (sim-

plified score 4) succeeded in identifying three-
quarters of patients who were ultimately dis-
charged to a residential/nursing home. The
sensitivity obtained (74.4%) was judged ac-
ceptable because factors included in the model
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were chosen from those available very shortly
after admission, neglecting conditions which
occurred during the hospitalisation. The index
failed to identify a quarter of patients at high
risk of discharge to a residential/nursing home
(false negatives). These patients would benefit
from the routine discharge planning as is pro-
vided nowadays. About half the patients were
considered at high risk of discharge to a res-
idential/nursing home. Ofthese, only 55% (pre-
dictive power of the positive test) would
actually need special and early discharge plan-
ning. This fact was considered as acceptable
with regard to the benefits resulting from early
discharge planning for patients in need of spe-
cial placement.

Since the procedures for discharge planning
are different for subjects admitted to an acute
care hospital from a residential/nursing home,
this study was confined to patients admitted
from home. Patients who died or were trans-
ferred and those for whom data was incomplete
were excluded from the present analyses. As
with any system based on clinical measurement,
missing values present a problem. However,
complete data were available for 354 patients
(84.9%) and the index would be applicable to
30 patients with missing data. Thus, decisions
were possible for a total of 384 patients
(92.1%). Obviously, there was no information
available on the outcome of hospitalisation
(discharge toward an institution or home) for
the 71 subjects who died. Since the aim of the
study was not to identify subjects who died in
the course ofhospitalisation, we did not analyse
that aspect. In contrast, it was important to
assess the number of dead subjects who would
have been considered at high risk of discharge
to a residential/nursing home (29/71, 40.8%).
Thus, early discharge planning would have
been asked for an additional 7% of patients.
However, this unnecessary workload could be
considered as minor when compared with the
possible benefits resulting from early discharge
planning for patients placed in an institution.
Patients who were transferred to other acute
care facilities were also excluded as discharge
planning would then be the responsibility of
another acute care team.
Evans et al have developed an index from

variables available at the hospital admission to
determine the risk for placement, readmission,
or lengthy stay.30 The factors that determined
the outcome of hospitalisation included: two
or more chronic medical conditions, living
alone or being admitted from a nursing home,
dependent ambulation, poor mental status,
psychiatric comorbidity, prior admission to
hospital, age over 75 years, and being un-
married. Although the index had sensitivity and
specificity similar to ours, types of outcome
were not studied separately and this index con-
tains a higher number of items (n= 8) which
were identified by univariate analysis. With
similar results, Inui et al using the Glass
CAAST index were able to identify patients in
need ofplanning for nursinghome placement.3'
In this study the population was much younger
(mean age 59 years, range 20-98), the pro-
portion of males was 98%, and only 9% of

patients required special placement at dis-
charge.3'
An index predicting the hospitalisation out-

come for elderly patients shortly after admission
was therefore developed for our study popu-
lation. However, the performance of the index
was not tested in a population other than that
in which it was developed and this study should
be seen only as a first step in producing the
index. Thus, validation of the index is needed
and the first question should be assessment of
its predictive capabilities in measuring what it
is supposed to measure in other populations
and in other hospitals. The second step to take
is to determine if some improvement in quality
of care results from using the index. Our hypo-
thesis was that identifying, shortly after ad-
mission, those patients who will need geriatric
and social assistance could shorten the length
of hospital stay. However, this hypothesis re-
mains to be tested. If it is true, some adverse
effects ofhospital stays, for which elderly people
are at high risk, might be avoided.32
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