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P. Couturier Æ D. Heitz Æ J. B. Gauvain Æ T. Voisin Æ B. De Wazières Æ
R. Gonthier Æ J. Ankri Æ C. Jeandel Æ O. Saint-Jean Æ F. Blanchard Æ D. Jolly

Received: 17 March 2008 / Accepted: 24 September 2008 / Published online: 21 October 2008

� Springer Science+Business Media B.V. 2008

Abstract To identify predictive factors for 2-year

mortality in frail elderly patients after acute hospitalisation,

and from these to derive and validate a Mortality Risk

Index (MRI). A prospective cohort of elderly patients was

set up in nine teaching hospitals. This cohort was randomly

split up into a derivation cohort (DC) of 870 subjects and a

validation cohort (VC) of 436 subjects. Data obtained from

a Comprehensive Geriatric Assessment were used in a Cox

model to predict 2-year mortality and to identify risk

groups for mortality. A ROC analysis was performed to

explore the validity of the MRI. Five factors were identi-

fied and weighted using hazard ratios to construct the MRI:

age 85 or over (1 point), dependence for the ADL (1 point),

delirium (2 points), malnutrition risk (2 points), and co-

morbidity level (2 points for medium level, 3 points for

high level). Three risk groups were identified according to
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J. Ankri

Centre of Gerontology, Public Assistance, Hospitals of Paris,

Saint Perine Hospital, Paris 75015, France

C. Jeandel

Clinical Gerontology Centre, Montpellier Teaching Hospitals,

Hospital of La Colombière, Montpellier 34295, France

D. Jolly (&)

Department of Clinical Research Coordination, Reims Teaching

Hospitals, Maison Blanche Hospital, 45, rue Cognacq Jay,

51092 Reims Cedex, France

e-mail: djolly@chu-reims.fr

123

Eur J Epidemiol (2008) 23:783–791

DOI 10.1007/s10654-008-9290-y



the MRI. Mortality rates increased significantly across risk

groups in both cohorts. In the DC, mortality rates were:

20.8% in the low-risk group, 49.6% in the medium-risk

group, and 62.1% in the high-risk group. In the VC, mor-

tality rates were respectively 21.7, 48.5, and 65.4%. The

area under the ROC curve for overall score was statistically

the same in the DC (0.72) as in the VC (0.71). The pro-

posed MRI appears as a simple and easy-to-use tool

developed from relevant geriatric variables. Its accuracy is

good and the validation procedure gives a good stability of

results.

Keywords Mortality � Survival � Risk score � Prediction �
Validation � SAFES cohort

Introduction

It’s well recognised today that hospitalisation following the

occurrence of an acute disease, notwithstanding treatment,

puts elderly people at risk for functional, physical and/or

mental deterioration [1]. However this risk seems to persist

during post-hospital recovery [2]. Despite stabilisation of

chronic diseases and/or treatment of acute pathologies,

elderly people after discharge seem to be at high risk for

rehospitalisation and above all for death. Thus care man-

agement of elderly patient hospitalised for an acute medical

problem is a major focus in geriatric clinical practice.

Indeed, acute hospitalisation is frequently associated with

high mortality rates in the months following admission [3].

It is however difficult to rapidly and clearly identify

appropriate therapeutic procedures, because of poly-

pathology and multiple organ failures. Furthermore these

patients present frequent associations of medical and psy-

chological problems. Therapeutic options are usually

limited by the risk of iatrogenic events.

Even if numerous predictors of mortality have already

been reported in elderly people, the identification of vul-

nerable subjects remains empirical. Therefore an objective

tool that, at the beginning of the hospital stay, identifies

predictive factors for death following acute hospitalisation

could be useful for practitioners to identify higher risk

groups. It has been shown that it is possible to substantially

reduce mortality among vulnerable elderly people if the

risk factors for which there is scope for action are identified

and dealt with early on [4]. Geriatric evaluation tools

appear to provide an efficient tool to screen for individuals

at risk [4, 5]. Better knowledge of the factors involved

would provide assistance in therapeutic decisions, and

would enable better definition of the aims of the care

provision, and of relevant procedures [6, 7].

A French Study named SAFES (Sujet Âgé Fragile:

Évaluation et Suivi-Frail Elderly Subject: Evaluation and

Follow up) was set up. It was intended to constitute a

cohort of elderly subjects considered a priori to be frail, in

order to highlight their characteristics, their outcomes and

their in-hospital itineraries. A way of targeting these sub-

jects was to recruit them from emergency department.

Indeed, an acute hospitalisation is often revealing of

medical, psychological and social crisis situations that

could have repercussions on the health condition of elderly

people. The frailer patients (from a medical point of view)

potentially need care in geriatric wards, but clinicians

needs indicators to identify them more efficiently and to

instate the most suitable modes of care provision.

The aim of the present study was, firstly, to identify

predictive factors for 2-year mortality on a cohort of frail

patients aged 75 or over following acute hospitalisation;

and secondly, to derive a Mortality Risk Index (MRI) from

predictive factors for death identified, and to validate this

measure.

Methods

Study population

The SAFES cohort was formed within a National Research

Program into the recruitment of emergency units in nine

teaching hospitals. All nine centres had a geriatric ward.

The inclusion of subjects ran from March 1st 2001 to

January 17th 2002. To be eligible, patients were to be 75 or

over. They were to have been hospitalised in a medical

ward in the same hospital as the emergency unit to which

they were initially admitted. Subjects were not eligible if

hospitalisation was into intensive care or surgery, or if

admission did not occur after admission to the emergency

unit. Every day in each centre, patients admitted to the

emergency unit were registered. From the list thus

obtained, patients were selected by random draw stratified

at two levels: in each week, 5 days were selected ran-

domly, and for each of these days, two patients were

chosen randomly. Next, each patient was visited by a

specialist in geriatrics familiar with the survey procedures.

In the course of this interview, patients were informed

about the study, prior to signing the consent form. If the

clinical status and/or the cognitive status of the patient did

not enable informed consent, the interviewer referred to the

subject’s representative. Follow-up was by telephone

interview after the 1st, 8th and 21st month and by face-to-

face interviews after the 5th, 12th, 18th and 24th month

following the initial hospitalisation. The patient was free to

opt out of the study at any time on simple request, without

any alteration to care provided, in observance of the Dec-

laration of Helsinki and French law relating to biomedical

research involving human subjects. The ethic committee
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required that patients give again their consent for the

second year of follow up.

We randomly split up the subjects included in

the SAFES cohort study into two samples, using SAS

‘‘Surveyselect’’ procedure (SAS Institute, release 9.0): two

thirds of the population served to derive the prediction

model, and one third to validate it.

Variables studied in both DC and VC

The following socio-demographic and environmental

variables were studied: age, gender, living location (private

home vs. institution), and educational level (primary or

secondary school, or university).

The comprehensive geriatric assessment (CGA) inclu-

ded several measures. Dependency levels for activities of

daily living (ADL) at baseline were assessed using Katz’s

index [8]. Baseline performance for ADL was defined as

the dependence level of the subject before the occurrence

of the event motivating hospitalisation (performance in

ADL 2 weeks before admission) [9]. The patient or

someone close to him/her was questioned about the sub-

ject’s ability to perform the following activities:

transferring, washing, dressing, toileting, eating, and con-

tinence. Dependence for the ADL was defined by the

inability of the subject to perform at least one of these

activities. Diagnosis of delirium was performed by a ger-

iatrician according to DSM-IV criteria: disturbance of

consciousness (defined by a Folstein’s Mini-Mental State

Examination (MMSE) score of 24 or less [10]), change in

cognition, and development over a short period of time

[11]. Mood disorders and risk of depression were assessed

using Schwab and Gilleard’s scale (score greater than 14)

[12]. Evaluation of postural disorders and risk of falling

was carried out using respectively the One-Leg Standing

Balance Test [13] and reference to the occurrence of at

least one fall in the preceding 12 months. The patient was

considered to have difficulties balancing if s/he was unable

to stand on either leg for at least 5 s. When s/he required

more than 20 s to complete the Timed Get-up and Go Test,

s/he was considered to have walking difficulties. A risk of

malnutrition was defined as a Mini Nutritional Assessment

short Form score of less than 12 [14]. The risk of devel-

oping pressure sores was assessed using the Norton’s scale:

a score of 14 or less indicated risk of developing pressure

sores [15]. A modified version of the Charlson’s co-mor-

bidity index [16] (applicable to the tenth revision of the

International Classification of Diseases) made it possible to

define three levels of co-morbidity: low (score = 0 or 1),

medium (score = 2 to 4), and high (score of 5 or more).

These thresholds have already been used by other

authors [17].

Conditions of admission to the Emergency Department

(ED) were recorded: the day of admission, and whether or

not there was a previous hospitalisation within the pre-

ceding 3 months.

Statistical analyses

Descriptive analysis of the administrative, socio-demo-

graphic, and clinical variables of the patients was

performed. Numerical variables are described with mean

and standard deviation (SD). For categorical variables,

sample sizes and percentages are presented.

Survival time was the dependent variable in all analyses.

For people who died within 2 years, survival time was

defined as the duration between the admission to the ED

and the date of death. The others were censored. The vital

status was updated from the hospital wards (using the

hospital network data-processing, or by a telephone follow-

up) or, if missing, from the appropriate registry department

where deaths are systematically registered in France.

Bivariable relationships between each risk factor and

mortality in the DC were measured using Kaplan and

Meier’s method and the Log Rank test.

For multivariable analysis, the Cox regression model

was used in a stepwise method after looking for con-

founders and interactions in the stratified analyses. The

threshold probability for entering variables into the model

was P \ 0.20. Removal threshold was P [ 0.05. Age and

investigating centre were considered as systematic adjust-

ment variables. Results were presented in terms of Hazard

Ratio (HR) and 95% Confidence Interval (CI).

To provide for proportionality of risks, age was

dichotomised at the median. The three- (or more) level

qualitative variables were converted into ‘‘dummy’’ vari-

ables [18].

Subjects who were still alive after 36 months were

censored at the end-point. Those who were lost of follow-

up or who withdrew their consent before the end-point

were censored at the date of the last contact.

A mortality risk index to stratify subjects into different

levels of risk for 2-year mortality was constructed. A point

value was assigned to each characteristic according to the

hazard ratio in the final model. Point values for all mor-

tality-related characteristics present for each patient were

rounded to the nearest integer and summed. Three groups

were determined: low-risk group (score less than or equal

to the first quartile), medium-risk group (score in the

interquartile range), and high-risk group (score over the

third quartile).

The accuracy of the mortality risk scoring system was

determined by calculating and comparing the c-statistic,

representing the area under the Receiver Operating
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Characteristic (ROC) curves, in both the DC and the VC

[19–21].

Statistical analyses were performed using SAS software

release 9.1, (SAS Institute, Inc., Cary, NC). Tests were

considered as significant for P-values less than 0.05.

Results

Characteristics of participants

The 1,306 patients of the SAFES cohort were on average

85.0 ± 5.9 years old and women were more numerous

(65%).

The mean age in the DC was 84.9 ± 5.9 years. Sixty-four

percent were women (Table 1). On average, the women

were older than the men (85.6 ± 5.9 vs. 83.6 ± 5.5

respectively, P \ 0.001). Within the 2-year period, 383

(44.0%) out of 870 patients died, 114 (13.1%) withdrew

their consent, and 68 (7.8%) were lost to follow-up.

In the VC mean ± SD age was 85.0 ± 6.1 years. The

women were more numerous (64.4%) and were, on aver-

age, older than the men (85.6 ± 6.2 vs. 83.8 ± 5.8

respectively, P = 0.003). During the 2-year follow-up, 192

(44.0%) out of 436 patients died, 55 (12.6%) took back

their consent, and 37 (8.5%) were lost to follow-up.

There were no survival rate differences between DC and

VC (P = 0.91). Other characteristics for both the DC and

the VC are fully described in Table 1.

Bivariable analysis

Predictive factors significantly associated with 2-year

mortality in bivariable analysis in the DC included

(Table 2): age of 85 years and older (P \ 0.001), living in

institution (P \ 0.001), dependence for the ADL

(P \ 0.001), delirium (P \ 0.001), malnutrition risk

(P \ 0.001), pressure sore risk (P \ 0.001), walking dif-

ficulties (P \ 0.001), medium (P = 0.003) or high co-

morbidity level (P \ 0.001), and hospitalisation within the

previous 3 months (P = 0.004).

Multivariable analysis

The independent predictive factors for death identified in

the DC were (Table 2): age of 85 years and older

(P = 0.002), dependence for the ADL (P = 0.02), delir-

ium (P \ 0.001), malnutrition risk (P \ 0.001), medium

(P = 0.003) or high co-morbidity level (P \ 0.001). A few

factors significantly associated with 2-year mortality in

bivariable analysis were not found to be independently

linked to 2-year mortality in multivariable analysis. This

was the case for living location, walking difficulties, and

history of recent hospitalisation. Female gender was of

borderline significance (P = 0.07). There was no signifi-

cant effect of the investigating centre on 2-year mortality.

Derivation and validation of the mortality risk index

The point values assigned to each of the predictive factors

identified in the final model are listed in Table 3. The score

was calculated for each patient by summing the point

values for each risk factor that was present. For example,

an 87-year-old patient (age over 85 = 1 point) with delir-

ium (defined according to DSM-IV criteria = 2 points),

malnutrition risk (MNA-SF score less than 12 = 2 points),

dependence for the ADL (loss of at least one ADL = 1

point), and with a medium level of co-morbidity (Charlson

Co-morbidity Index between 2 and 4 = 2 points) would

have a Mortality Risk Score of 8.

The mean score was 4 ± 2, the median = 4, and the

range = [0–10]. The first quartile was 2 and the third

quartile was 5.

As described in the methods section, three risk groups

were determined: low-risk group: risk score less than 3

points; medium-risk group: score from 3 to 5 points; high-

risk group: score greater than 5 points.

In the DC, the 2-year mortality rate increased signifi-

cantly (P \ 0.001) across risk groups. Similar results were

observed in the VC (Table 3). The mortality risk index had

roughly the same discriminant power in the DC (c-statis-

tic = 0.72) as in the VC (c-statistic = 0.71).

Discussion

The aim of this study was to identify predictive factors for

2-year mortality and to provide an accurate and useful tool

that could help to stratify elderly people into mortality risk

groups. This work confirms the hypothesis that a CGA

could be used to predict mortality within two years after an

acute medical event.

The MRI we have developed includes socio-demo-

graphic variables (age) and medical conditions (cognitive

function, nutritional status, functional status, and co-mor-

bid conditions). These findings are consistent with the

observation that mortality in older adults does not depend

on a single factor [22, 23].

Among these variables, co-morbidity was found to be

the strongest independent predictive factor for death. Other

authors have found similar results [24, 25]. In our study as

in that by Ponzetto [24], a Charlson index score of 2 or

more constituted a significant risk of death. Alongside the

co-morbidity level, nutritional disorders (measured using

the MNA-SF) appeared as a risk factor for death within

2 years. In a 2-year follow-up, Van Nes [26] also observed
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Table 1 Baseline information

for subjects in the derivation

and validation cohorts

Characteristics Derivation

cohort N (%)

Validation

cohort N (%)

P

Socio-demographic information

Age group (years) 870 (100.0) 436 (100.0) 0.48

75–84 437 (50.2) 228 (52.3)

85 and over 433 (49.8) 208 (47.7)

Gender 870 (100.0) 436 (100.0) 0.89

Female 564 (64.8) 281 (64.4)

Male 306 (35.2) 155 (35.6)

Living location 858 (100.0) 428 (100.0) 0.39

Private home 718 (83.7) 350 (81.8)

Institution 140 (16.3) 78 (18.2)

Educational level 820 (100.0) 410 (100.0) 0.96

Primary 584 (71.2) 289 (70.5)

Secondary 167 (20.4) 86 (21.0)

University 69 (8.4) 35 (8.5)

Medical information

Dependence on the ADL 849 (100.0) 423 (100.0) 0.28

No 341 (40.2) 166 (39.2)

Yes 508 (59.8) 257 (60.8)

Delirium 865 (100.0) 431 (100.0) 0.68

No 688 (79.5) 347 (80.5)

Yes 177 (20.5) 84 (19.5)

Malnutrition risk 860 (100.0) 432 (100.0) 0.62

No 232 (27.0) 111 (25.7)

Yes 628 (73.0) 321 (74.3)

Pressure sore risk 867 (100.0) 436 (100.0) 0.43

No 525 (60.1) 254 (58.3)

Yes 342 (39.5) 182 (41.7)

Walking difficulties 870 (100.0) 435 (100.0) 0.55

No 160 (18.4) 86 (19.8)

Yes 710 (81.6) 349 (80.2)

Mood disorders or depression risk 870 (100.0) 436 (100.0) 0.43

No 485 (55.7) 253 (58.0)

Yes 385 (44.3) 183 (42.0)

Gait and balance difficulties 861 (100.0) 430 (100.0) 0.28

No 411 (47.7) 219 (50.9)

Yes 450 (52.3) 211 (49.1)

Co-morbidity level 870 (100.0) 436 (100.0) 0.92

Low: Charlson score = 0 334 (38.4) 150 (34.4)

Medium: Charlson score = 1 or 2 400 (46.0) 205 (47.0)

High: Charlson score = 3 or over 136 (15.6) 81 (18.6)

Recent hospitalisation (within 3 months) 853 (100.0) 428 (100.0) 0.70

No 611 (71.6) 311 (72.7)

Yes 242 (28.4) 117 (27.3)

Day of admission 870 (100.0) 436 (100.0) 0.06

Weekday 679 (78.0) 320 (73.4)

Weekend 191 (22.0) 116 (26.6)
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Table 2 Predictive factors for

2-year mortality in the

derivation cohort: bivariable

and multivariable analyses

a Non-adjusted hazard ratio
b Adjusted hazard ratio

Characteristics Bivariable analysis Multivariable analysis

HRa 95% CI P HRb 95% CI P

Socio-demographic information

Age group (years)

75–84 1.0

85 and over 1.6 1.3–2.0 \0.001 1.4 1.1–1.7 0.002

Gender

Female 1.0

Male 1.1 0.9–1.4 0.33

Living location

Private home 1.0

Institution 1.6 1.3–2.1 \0.001

Educational level

Primary 1.0

Secondary 1.0 0.8–1.3 0.97

University 1.0 0.6–1.4 0.81

Medical information

Dependence for the ADL

No 1.0

Yes 1.9 1.5–2.4 \0.001 1.3 1.0–1.7 0.02

Delirium

No 1.0

Yes 1.8 1.4–2.2 \0.001 1.7 1.4–2.2 \0.001

Malnutrition risk

No 1.0

Yes 2.9 2.1–3.8 \0.001 2.4 1.8–3.3 \0.001

Pressure sore risk

No 1.0

Yes 2.3 1.9–2.8 \0.001

Walking difficulties

No 1.0

Yes 1.7 1.3–2.3 \0.001

Mood disorders or depression risk

No 1.0

Yes 1.1 0.9–1.3 0.42

Gait and balance difficulties

No 1.0

Yes 1.2 1.0–1.5 0.05

Co-morbidity level

Low: Charlson score = 0 or 1 1.0

Medium: Charlson score = 2 to 4 1.5 1.2–2.0 0.003 1.5 1.2–2.1 0.003

High: Charlson score = 5 or over 2.4 1.5–3.9 \0.001 2.9 1.8–4.6 \0.001

Recent hospitalisation (within 3 months)

No 1.0

Yes 1.4 1.1–1.7 0.004

Day of admission

Weekday 1.0

Weekend 0.9 0.7–1.1 0.28
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a significant link between the MNA-SF score and mortal-

ity. In fact, whatever the measure (weight loss, body mass

index, waist-hip ratio, nutritional status score, albumina-

emia…), nutritional disorders appear constantly as a risk

factor for death [7, 22, 26–28]. Delirium was also an

independent predictive factor for death. Several studies

confirm these results [29–31]. The effect of cognitive

impairment on mortality is well known in the long term

[25, 29, 32–35]. Functional status and age appeared as

moderate factors for risk of death. In other studies [7, 9, 25,

35–37], the negative role of loss of autonomy with respect

to mortality at 2 years has systematically been demon-

strated. This association persisted in the present study even

after adjustment for co-morbidity level. Age was also

significantly associated with mortality. Teno [29] found

similar results. Conversely, Walter [22] did not use age in

his prognostic index because of a lack of significant asso-

ciation with death.

For methodological aspects, a differential bias could

have been induced by an unbalanced distribution of lost of

follow up or refusals in the three risk groups. However, an

a posteriori analysis proved no significant difference in the

distribution of these patients in the three risk groups, as

well in the DC as in the VC. Several strong points deserve

to be underlined. Indeed, it was a multi-centre prospective

cohort study. The number of events observed was large,

and this provided strong statistical power for the tests

implemented. The interviewers were geriatricians, and

the measures used have been validated and present good

psychometric properties. Our models (derivation and

validation) predicted 2-year mortality and had good dis-

criminant power. Moreover, the proposed MRI was

successfully validated in a randomly selected sample. Its

accuracy is nearly the same as that of the index developed

by Teno et al. [29], and better than that of an index pro-

posed by other authors [35]. Lee et al. [38] proposed a

similar method to develop a 4-year mortality prognostic

index on larger cohorts. He obtained greater accuracy

(c-statistic was 0.84 in the VC and 0.82 in the DC) but it is

difficult to compare the two studies. Lee’s tool intended to

assess younger subjects (50 and over) living in the com-

munity. Our tool specifically targets a frail geriatric

population. Olsson et al. [39] also created a score for

nonsurgical emergency department patients of 15 years or

over to predict long-term mortality. This tool seems to be

very relevant for emergency practitioners. Ours was

intended to assist non-surgical post-emergency wards

physicians in making decisions for elderly patients. That is

why we focused on a CGA instead of acute state variables

(such as arterial pressure, pulse rate, respiratory rate,

oxygen saturation, Glasgow Coma Scale Score). In a

clinical approach, the proposed MRI seems easy to use and

Table 3 Derivation and validation of the mortality risk index

Allocation of point values

Risk factors HRa (95% CIb) P value Point values

Age: 85 years or older 1.4 (1.1–1.7) 0.002 1

Dependent for the ADL: yes 1.3 (1.0–1.7) 0.02 1

Delirium: yes 1.7 (1.4–2.2) \0.001 2

Malnutrition risk: yes 2.4 (1.8–3.3) \0.001 2

Co-morbidity level: medium 1.5 (1.2–2.1) 0.003 2

Co-morbidity level: high 2.9 (1.8–4.6) \0.001 3

Mortality risk index validation

Derivation cohort N = 870 Validation cohort N = 436

No. of deaths/No. at risk % (95% CIb) No. of deaths/No. at risk % (95% CIb)

Low-risk group: less or equal to 2 points 47/226 20.8 (15.1–26.1) 25/115 21.7 (14.2–29.3)

Medium-risk group 2: 3 to 5 points 234/472 49.6 (45.1–54.1) 110/227 48.5 (42.0–54.9)

High-risk group 3: 6 points or over 90/145 62.1 (59.1–70.8) 51/78 65.4 (55.1–75.9)

Overall groupsc 371/843 44.0 (40.6–47.4) 186/420 44.3 (39.5–49.1)

ROC curve aread (95% CI) 0.72 (0.68–0.75) 0.71 (0.66–0.76)

a Adjusted hazard ratio from the final model
b 95% Confidence interval
c ROC Curve is reported for overall score
d Because of missing data, 43 subjects (27 in the DC and 16 in the VC) were not included in the MRI scoring system
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helpful. Indeed, this prognostic index can be used as a

simple point scoring system to classify elderly patients into

low-, medium-, and high-risk groups for 2-year mortality.

This information, used in non-surgical medical wards,

could enable the early identification of the more vulnerable

subjects (patients in group III) so as to improve their

prognosis or to instate the most appropriate care. Their

referral should be above all to geriatric medicine wards so

that suitable care is provided from the start of hospitali-

sation. This applies with the exception of patients

presenting a terminal disease (e.g. metastatic cancer) that

requires management in a palliative care unit. Patients in

group I can be admitted into non-geriatric medical wards

because their condition probably does not require specific

geriatric care. For patients in group II, early geriatric

advice should be sought. Despite the accuracy of the tool,

an external validation with a pilot study is required.

The results obtained were in line with starting

hypotheses, and also with data in the literature. They have

provided information that responds to the need to be able

to identify potential risk factors present at the start of

hospitalisation, in order to take specific action for subjects

hospitalised in a medical ward. For reasons of feasibility

(time required), it is difficult to implement a CGA. Thus,

it would seem relevant to focus on widely available

and easy-to-use risk factors for to 2-year mortality:

co-morbidity level, nutritional status, functional status,

and cognitive function. These factors could enable, on

admission, early identification of high-risk patients for

whom geriatric multidimensional interventions seem

essential. Once the subjects at higher risk are clearly

identified, it will be possible to focus on appropriate

interventions: treating acute pathologies, improving

nutritional status, diagnosing and managing cognitive

disturbances, exercise training, physiotherapy, occupa-

tional therapy and so fourth.

As a conclusion, this prognostic index provides a simple

tool that can help to characterise a group of patients that

can be considered as very vulnerable. The majority of these

patients will have an unfavourable outcome, and may

indeed die within the two years following their admission.

The variables identified as independent predictive factors

can all lead to targeted therapeutic options.
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