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Abstract Objectives: To measure 
the health status of critically ill pa- 
tients prior to hospital admission 
and to study the relationship be- 
tween prior health status (PHS) and 
hospital mortality. 
Design: 523 patients admitted to the 
intensive care department from Oc- 
tober 1994 to June 1995 were in- 
cluded consecutively in the study. 
Health status 3 months prior to ad- 
mission was assessed retrospectively 
by proxies using the EuroQol 5D 
(EQ-5D) and the Karnofsky Perfor- 
mance Status Scale (KF). Patients 
were classified into four admission 
categories: trauma injury, scheduled 
surgery, unscheduled surgery and 
other medical conditions. 
Setting: Department of Intensive 
Medicine, University Hospital of 
Bellvitge, Barcelona, Spain. 
Patients: 84 trauma injury patients, 
239 scheduled surgery patients, 57 
unscheduled surgery patients and 
143 patients with other medical con- 
ditions. 
Interventions: The descriptive 
system and visual analogue scale 
(VAS) of the EQ-5D and the 
K.E 

Measurements and main results: Us- 
ing proxy responses we found that 
trauma injury patients had the best 
PHS and scheduled surgery patients 
the worst. There were statistically 
significant differences in mean VAS 
scores and all EQ-5D dimensions, 
except self-care, when trauma injury 
patients or scheduled surgery pa- 
tients were compared with the other 
admission categories. No significant 
differences were found on these 
variables between unscheduled sur- 
gery patients and medical patients. 
We found no statistically significant 
differences in PHS health status be- 
tween patients who died and those 
who survived, either within each ad- 
mission category or in the sample as 
a whole. 
Conclusions: The PHS of critically 
ill patients varied according to ad- 
mission category. Given the instru- 
ments used and population studied, 
there was no association between 
PHS and hospital outcome. 

Key words EuroQol.  Karnofsky • 
Health status • Quality of life • 
Hospital mortality. Critical care 
patients 

Introduction 

In recent years, there has been growing interest in the 
study of health status and health related quality of life 
among survivors of critical illness (1-9). These studies 
have shown that health status prior to the onset of the 

critical illness was the variable which most influenced 
post-intervention health status. Nevertheless, few stud- 
ies have analysed the relationship between prior health 
status (PHS) and hospital mortality among critically ill 
patients (4-6), and no studies have used self-perceived 
health-related quality of life measures to assess PHS. 
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Severity scoring systems (10-13) which aimed to pre- 
dict hospital mortality among critically ill patients gen- 
erally included the presence of chronic illnesses and 
functional status among the predictor variables. In later 
studies carried out to improve the predictive ability of 
the severity scoring systems (14-16), PHS was found to 
be of lesser importance in hospital mortality prediction. 
However, no variables of self-perceived health status 
were included in these scoring systems. 

Obtaining data on the PHS of critically ill patients is 
nevertheless difficult, due to the problems associated 
with administering questionnaires to such patients. 
One possible solution is to obtain the information by 
means of a proxy response. In an earlier study (17), we 
observed that the EuroQol 5D could be reliably used 
with proxies to determine the health status of patients 
prior to admission to the intensive care unit (ICU). 

The aims of this study were: 1) to measure the PHS of 
critically ill patients prior to hospital admission; and 2) 
to study the relationship between the patient's PHS 
and hospital mortality. 

Patients and methods 

All patients admitted to the ICU of the University Hospital of 
Bellvitge in L'Hospitalet, Barcelona between October 1994 and 
June 1995 were included consecutively in the study. Post-operative 
patients following scheduled heart surgery were only included 
from October 1994 to February 1995. Those patients for whom a 
proxy response could not be obtained, and patients who were ad- 
mitted to the ICU for less than 12 h, were excluded from the study. 
Additionally, if a patient was readmitted during the study period, 
only the data obtained at the first admission was used. 

Permission to carry out the study was obtained from the Ethics 
Committee of the University Hospital of Bellvitge. 

The ICU consists of 24 beds divided into two main units, as well 
as 9 beds in a step-down unit, which only admits patients from the 
main units. The ICU provides care for all post-operative heart sur- 
gery patients and heart or liver transplant patients, as well as criti- 
cal medical or surgical patients from the hospital wards, emergency 
room and from two post-surgical recovery units. The latter two 
units are open 24 h a day and only transfer those patients suffering 
from acute complications to the ICU. Non-surgical critical cardiac 
patients are admitted to a separate coronary unit. 

Data collection 

The data were collected by four experienced intensive care doctors 
(AD, MG, HT, EF). Data collected on patients included socio-de- 
mographic information: age, gender and level of education, the 
dates of admission to, and discharge from the hospital and the 
ICU. Clinical data were also collected and included main diagno- 
sis, location prior to admission to the ICU (i. e. emergency room, 
hospital ward, operating room, recovery unit or other hospital) 
and all necessary variables for calculating the mortality probability 
model MPMo on admission (15) and the simplified Acute Physiol- 
ogy (SAPS) II (16). Data collected on proxies included age, gender 
and relationship to the patient. A proxy was defined as a person 
who had lived with the patient for at least the previous 3 years or 

someone close to the patient who had known him on her for the 
same period of time (17). 

Patients were grouped into four admission categories based on 
their diagnosis on hospital admission: (1) Traumatic injury, regard- 
less of whether they underwent surgery or not; (2) scheduled sur- 
gery, when the decision to operate had been made more than 24 h 
prior to surgery; (3) Unscheduled surgery, when surgery had to be 
carried out less than 24 hours after the medical decision to operate; 
(4) Medical pathologies; all patients who could not be classified in 
one of the previous groups. Patients in admission categories 2 and 
3 were only regarded as surgical if the decision to operate was 
made within 7 days prior to ICU admission. 

Health status measurement 

The EuroQol 5D (EQ-5D) and Karnofsky Performance Status 
Scale (KF) were used to assess patients' health-related quality of 
life and functional status respectively (18, 19), at a point 3 months 
prior to hospital admission. The EQ-5D is a simple non-disease 
specific instrument consisting of two main parts. The first part is 
descriptive, consisting of five dimensions (mobility, self-care, usual 
activities, pain/discomfort and anxiety/depression) with three pos- 
sible levels of severity in each dimension (1 = no problems, 
2 = some/moderate problems, 3 = very severe problems). Respon- 
dents are asked to check one level in each dimension. The second 
part is a visual analogue scale (VAS) on which the individual rates 
his or her overall health on a scale of 0-100, where 0 represents 
the worst imaginable health state and 100 the best imaginable 
health state. The questionnaire can be self- or interviewer-adminis- 
tered. 

The KF was designed to be completed by one observer (20, 21). 
It consists of 11 items in an ordinal scale ranging from 0 to 100 
which correspond to different levels of functional status. A score 
of 100 means that the patient is free of signs or symptoms of illness, 
while 0 represents death. Four categories of patients were estab- 
lished a priori according to their scores on the KF: patients scoring 
100 had no signs or symptoms of illness and were able to function 
normally; patients scoring 80-90 had signs or symptoms of illness, 
but able to function normally; patients scoring 50-70 were patients 
with various degrees of incapacity, but who were able to live inde- 
pendently and look after themselves: patients scoring 10-40 were 
unable to look after themselves, required special care or hospital- 
ization, and the illness might progress rapidly. 

Proxies completed the EQ-5D questionnaire when the patient 
was admitted to the ICU. Standardized instructions were designed 
to help the proxy recall the patient's health status prior to hospital 
admission. These instructions were as follows: "Think of your rela- 
tive or friend and check the statements that best describe his or her 
health state 3 months prior to the current hospital admission". Pa- 
tients completed the questionnaire if and when their health state 
permitted it. In all cases, the EQ-5D was administered by the doc- 
tor attending the patient. The attending physician completed the 
KF questionnaire when the patient was admitted to the ICU. The 
attending clinician also made a subjective evaluation of the pa- 
fient's cognitive ability to ensure that the or she was capable of an- 
swering the questionnaire, and ensured that the patient had not 
been administered sedatives. 

If the patient was discharged from the hospital without being 
able to respond to the questionnaire, the patient was categorized 
as being "unable to answer". 
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Table 1 Socio-demographic and clinical variables by admission category groups (LPA location prior to admission, LOS length of stay in 
ICD, SMR standardized mortality ratio, C195 % confidence interval) 

Trauma Scheduled Unscheduled Medical All 

No. of patients 84 239 57 143 523 
Male (%) 82 66 63 64 67.5 
Low level of 
education (%) 56 81 88 84 78 

LPA (%) 
Operating theatre 2 82 26 0 41 
Recovery units 93 17 63 43 42 
Other 5 1 11 57 17 

Age (mean + SE)* 41 + 1.6 59 + 0.9 63 + 1.9 53 + 1.2 55 _+ 0.7 
SAPS II (mean + SE)* 34 _+ 1.3 28 + 0.8 47 _+ 1.6 39 + 1.0 34 + 0.6 
LOS (mean + SE)* 19 + 1.9 11 _+ 1.1 21 _+ 2.4 14 + 1.5 14 + 0.8 

No of deaths 15 41 34 58 148 
Hospital mortality (%)** 18 17 60 41 28 
SAPS SMR (CI) 0.85 (0.80-0.89) 1.43 (1.41-1.44) 1.48 (1.42-1.53) 1.44 (1.40-1.48) 1.35 (1.33-1.36) 
MPM SMR (CI) 0.65 (0.60-0.70) 1.31 (1.29-1.32) 1.41 (1.34-1.47) 1.40 (1.36-1.44) 1.23 (1.21-1.25) 

Statistically significant differences: * ANOVA p < 0.001; ** chi-square p < 0.001 

Statistical analysis 

Descriptive statistics and frequencies were determined in each ad- 
mission category group for all primary variables: age, sex, level of 
education, location prior to admission, SAPS II, length of stay 
and mortality. Comparisons between admission groups were car- 
ried out using analysis of variance, followed by Student's t-test for 
pairwise comparisons and chi-square for categorial variables. 

Unweighted kappa statistics were calculated to examine agree- 
ment between patient and proxy responses on EQ-5D dimensions. 
Patient/proxy agreement on the VAS was calculated using the in- 
traclass correlation coefficient (ICC) and confidence intervals 
(CI) (22). 

The estimated probability of death was calculated for each pa- 
tient in accordance with the MPM and SAPS II equations (15, 
16). The standardized mortality ratio (SMR) according to admis- 
sion category was obtained for each group and for the overall study 
population. Calibration analysis was performed using the Hosmer- 
Lemeshow Goodness of Fit test (23), in order to analyze the effect 
of location prior to admission on the relationship between estimat- 
ed probability of death and actual mortality, as it has been shown 
that the inclusion of patients from other units can produce an unre- 
alistical estimated mortality (24). 

PHS measurements were compared across admission catego- 
ries and between survivors and non-survivors in each admission 
category individually and for the overall sample. Categorical vari- 
ables were compared using the chi-square test; Student's t-test 
and the Mann-Whitney U test were used for continuous variables. 

A logistic regression analysis was performed to determine 
which variables were most highly correlated with mortality. The 
dependent variable was hospital mortality, and the independent 
variables tested were gender, age, admission category, location pri- 
or to ICU admission, level of education, scores on EQ-5D dimen- 
sions, VAS scores, KF groups and SAPS II. As the SAPS II score 
explains such a large amount of the variance in this analysis, it can 
obscure the explanatory effect of other variables. For that reason, 
two regression analyses were performed, in which the SAPS II 
score was first included and then excluded as an independent vari- 
able. 

Values of p < 0.01 were regarded as statistically significant in 
order to adjust for multiple comparisons (25). 

Results 

Dur ing  the s tudy per iod,  da ta  were  col lected f rom 550 
admissions to the I C U  cor respond ing  to 538 patients.  
P roxy  responses  could not  be ob ta ined  for  13 pat ients  
(2 .4%)  and 2 pat ients  (0.4 %)  were  admi t t ed  for  less 
than  12 h. The  final sample  there fore  consis ted of  523 
pat ients  whose  soc io -demograph ic  and clinical charac-  
teristics are shown in Table 1 according  to admission 
category.  The  major i ty  of  pat ients  were  t ransfer red  to 
the I C U  f rom the opera t ing  r o o m  and recovery  units, 
except  for  pat ients  with medica l  condit ions,  who  were  
general ly  t ransferred  f rom wards  or  the  emergency  
room.  C o m p a r e d  with o ther  groups,  t r a u m a  injury pa- 
tients were  p redominan t ly  young,  highly educa ted  
males who  had  general ly  been  t ransfer red  f rom the re- 
covery  unit. Unschedu led  pat ients  had  the highest  hos- 
pital mor ta l i ty  (p < 0.01), while scheduled  surgery pa- 
t ients had  the lowest SAPS and L O S  (p < 0.01). 

Of  the 523 pat ients  studied,  375 (72 %)  were  dis- 
charged  alive f rom the hospital.  For ty-f ive  pat ients  dis- 
charged  alive were  unable  to answer  the E Q - 5 D  ques- 
t ionnaire  due to p o o r  cognit ive ability. Al together ,  350 
pat ients  (67 % of  the overal l  sample)  were  in terviewed 
in o rder  to assess their  heal th  status 3 mon ths  pr ior  to 
their  admission to the hospital;  20 of  these later  died in 
the hospital.  Of  proxies interviewed,  156 ( 3 0 % )  were  
male  and 367 ( 7 0 % )  were  female  (mean  age 
47 + 15 years).  P roxy  relat ionships  with pat ients  were  
as follows: 280 (54 %)  were  couples,  49 (9 %)  were  par- 
ents, 117 ( 2 2 % )  were  sons/daughters ,  63 ( 1 2 % )  were  
o ther  relatives and 14 ( 3 % )  were  friends; 439 ( 8 4 % )  
proxies  lived with the pat ient  and 84 (16 %)  did not.  
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Table 2 Proxy ratings of pa- 
tients' prior health status by 
admission category groups. Va- 
lues are number (%) of patients 

a According to the test descri- 
bed in the methods section, all 
differences between trauma in- 
jury patients or scheduled pa- 
tients and each of the other 
three groups were statistically 
significant except differences in 
self-care. No statistically signif- 
icant differences were found 
between unscheduled patients 
and medical patients 

Trauma a Scheduled Unscheduled Medical 
(n = 84) (n = 239) (n = 57) (n = 143) 

Mobility 
Without problems 81 (96) 115 (48) 37 (65) 102 (71) 
Moderate problems 3 (4) 123 (51.5) 19 (33) 38 (27) 
Confined to bed 0 (0) 1 (0.5) 1 (2) 3 (2) 

Self-care 
Without problems 81 (96) 211 (88) 51 (89) 122 (85) 
Moderate problems 3 (4) 23 (10) 4 (7) 17 (12) 
Very severe problems 0 (0) 5 (2) 2 (4) 4 (3) 

Usual activities 
Without problems 79 (94) 104 (44) 41 (72) 90 (63) 
Moderate problems 5 (6) 85 (36) 12 (21) 34 (24) 
Very severe problems 0 (0) 50 (20) 4 (7) 19 (13) 

Pain/discomfort 
Without 71 (85) 73 (31) 27 (47.5) 75 (53) 
Moderate 12 (14) 130 (54) 23 (40.5) 56 (39) 
Very severe 1 (1) 36 (t5) 7 (12) 12 (8) 

Anxiety/depression 
Without 70 (84) 118 (49) 34 (60) 74 (52) 
Moderate 12 (14) 87 (37) 18 (32) 43 (30) 
Very severe 2 (2) 34 (14) 5 (8) 26 (18) 

Mean (+ SE) VAS score 92 _+ 2.3 59 ± 1.4 75 + 2.9 70 i 1.8 
Karnofsky groups 

100 63 (75) 15 (6) 15 (26) 34 (24) 
90-80 20 (24) 85 (36) 28 (49) 53 (37) 
70-50 1 (1) 124 (52) 12 (21) 48 (34) 
40-10 0 15 (6) 2 (4) 8 (5) 

Agreement between proxy and patient responses 

As in a previous study (17), and in accordance with 
Fleiss rules (22), we observed a fair to moderate agree- 
ment between patient and proxy responses on EQ-5D 
dimensions. Kappas were 0.52 for mobility, 0.54 for 
self-care, 0.59 for usual activities, 0.39 for pain/discom- 
fort and 0.31 for anxiety/depression. Agreement  be- 
tween responses was not affected by the type of pa- 
tient/proxy relationship, nor by level of education or ad- 
mission category (data not shown). The comparison of 
self-evaluated and proxy-evaluated PHS showed very 
minor differences and no systematic bias. The proxies 
tended slightly to overestimate problems on functional 
dimensions and slightly underestimate problems on the 
pain and mood dimensions. 

EQ-5D VAS scores obtained from patients and prox- 
ies correlated well (ICC coeficient: 0.72 with 95 % CI: 
0.68-0.78). Given the need for data on the PHS of pa- 
tients who were unable to complete the questionnaire, 
and taking into account the degree of agreement be- 
tween patient and proxy responses, only proxy respons- 
es to the EQ-5D were used in the analysis of results. 

PHS by admission category groups 

Table 2 shows patient PHS by admission category. Trau- 
ma injury patients reported the fewest problems on EQ- 
5D dimensions, the highest VAS scores, and the highest 
level of functional status, indicating better PHS 
3 months prior to hospital admission than that of other 
groups. Scheduled surgery patients had the worst PHS 
3 months prior to admission (p < 0.01). Analysis showed 
a strong positive correlation between scores on the KF 
and the EQ-5D: in other words, better functional status 
correlated positively with better health-related quality 
of life (data not shown). 

Analysis of estimated versus predicted mortality 

Hospital mortality was used as an indicator of ICU ef- 
fectiveness for the four admission categories. SMRs in- 
dicated that observed mortality was higher than expect- 
ed for all groups except trauma patients. Calibration 
analysis of the whole sample using the goodness of fit 
for SAPS II gave poor results (Hg = 30.74; C = 43.93, 
df = 8, p < 0.01). However, when patients were divided 
into two groups according to whether they came from 
recovery units or not, we observed that the former ad- 
justed badly with the model (Hg =42.61, C =  21.1, 
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Table 3 A comparison of proxy-rated prior health status in surviving S and non-surviving D patients by admission category. EQ-5D 
levels are grouped into two categories: 1, without problems, 2, with problems a 

Trauma Scheduled Unscheduled Medical All 

S D S D S D S D S D 

No. of patients 69 

Self-description of health state (%) 
15 198 41 23 34 85 58 375 148 

Mobility 
1 96 100 48 49 74 59 69 74 63 66 
2 4 0 52 51 26 41 31 26 37 34 

Self-care 
1 96 100 88 88 96 85 85 86 89 88 
2 4 0 12 12 4 15 15 14 11 12 

Usual activities 
1 96 87 42 49 83 65 64 62 60 62 
2 4 13 58 51 17 35 36 38 40 38 

Pain/discomfort 
1 84 87 30 34 52 44 56 47 47 47 
2 16 13 70 66 48 56 44 53 53 53 

Anxiety/depression 
1 86 73 49 49 70 53 49 55 57 55 
2 14 27 51 51 30 47 51 45 43 45 

Mean (+ SE) VAS score 
92+1.6 89+4.1 58+1.5 65+3.8 78+3.9 73+3.8 71+2.6 68+3.1 69+1.3 70+_1.9 

Karnofsky groups (%) 
100 76 73 6 10 26 26 25 19 24 24 
90-80 23 27 35 39 66 38 35 42 34 38 
70-50 1 0 54 39 4 32 35 32 37 30 
40-10 0 0 5 12 4 3 5 7 4 7 

a According to the test described in the methods section, there were no statistically significant differences between surviving and non-sur- 
viving patients in each admission category, nor between surviving and non-surviving patients in the overall sample 

df = 8, p < 0.01), and the latter fitted within the model  
(Hg = 10,41,C = 3.28, df = 8, NS). Similar results were 
obtained with the MPM. 

Relationship be tween PHS and mortal i ty  

Table 3 shows the percentages of survivors and non-sur- 
vivors in each admission category and for the overall  
sample. For  the sample as a whole, there were no statis- 
tically significant differences in PHS between survivors 
and non-survivors, irrespective of  the dimension or in- 
s t rument  (EQ-5D,  KF) used to assess PHS. Likewise, 
when patients were stratified on the basis of illness se- 
verity as measured  by SAPS II  or the M P M  there were 
no statistically significant differences in PHS between 
survivors and non-survivors. 

However ,  when the results f rom trauma,  unsched- 
uled and medical  category groups were aggregated 
(n = 284), we found significant differences in PHS as 
measured  by the E Q - 5 D  VAS between surviving 
and non-surviving patients ( m e a n +  SE VAS scores 
of 80+  1.7 and 72_+2.2 respectively with p < 0.01). 
On controlling for age, it was found that this t rend 

was maintained,  but that statistical significance was 
lost. 

Logistic regression analysis (Table 4) showed that, 
when the SAPS I I  variable was excluded, the variables 
which most  consistently predicted hospital mortal i ty  
were admission category, age and location prior  to I C U  
admission. For  the overall  sample,  E Q - 5 D  and KF vari- 
ables were found to be non-predicit ive of mortality. 
When  the SAPS II  variable was included in the analysis 
it was the most  consistent predictor  of hospital  mortali-  
ty. 

Discussion 

The results of the present  study show that the PHS of crit- 
ically ill patients as measured  by EQ-5D and KF differs 
across admission category groups, with t rauma patients 
having the best PHS and scheduled surgery patients the 
worst. When  PHS and mortal i ty  are analysed for the 
sample as a whole, there appears  to be no relationship. 

The survival of critically ill patients depends on other 
factors such as age, severity of illness and diagnosis, and 
PHS might have only a small influence on outcome. Pre- 



696 

Table 4 Maximum likelihood estimates of hospital mortality predictor. Two models: without SAPS II or with SAPS II (LPA location 
prior to admission: recovery unit or other) 

Variable a /3 SE Sig. Odds ratio 95 % CI 

Analysis without SAPS I I  b 

Unscheduled surgery 1.6041 0.320 0.0000 4.973 2.65-9.31 
LPA 0.9283 0.215 0.0000 2.530 1.65-3.86 
Medical pathology 1.1727 0.233 0.0000 3.230 2.04-5.10 
Age 0.0249 0.007 0.0006 1.025 1.01-1.04 
Constant - 3.3366 0.4621 0.0000 
Analysis with SAPS H c 
LPA 0.6916 0.240 0.0041 1.998 1.24-3.20 
SAPS II 0.0966 0.010 0.0000 1.101 1.08-1.12 
Age 0.0165 0.080 0.0387 1.016 1.00-1.03 
Constant - 5.7739 0.622 0.0000 

Age and SAPS II were continuous variables, where odds ratio 
corresponds to one unit year and one unit point, respectively. Un- 
scheduled surgery, medical pathology and LPA were dichotomous 
variables. 

U Discrimination analysis: area under the receiver operating 
curve = 0.76 + 0.03; calibration analysis: Ch = 18.06 
C Discrimination analysis: area under the receiver operating 
curve = 0.83 ± 0.03; calibration analysis: Ch = 5.03 

vious studies in critically ill patients (6,14,16) have not 
provided clear evidence of the relationship between 
PHS and mortality, even though common sense and 
medical experience suggest that there is a link. This 
lack of a clear relationship is confirmed in the present 
study. Earlier  versions of severity scoring systems for 
use with critically ill patients, such as SAPS or the Acute 
Physiology and Chronic Heal th  Evalution (APACHE) ,  
normally included PHS as a predictor of hospital out- 
come. However,  in later validation studies of SAPS II 
(16), the two measures of PHS used (the A,B,C,D sys- 
tem and the MacCabe) were excluded from the final 
model. The classification of PHS used in A P A C H E  II 
(13) was also excluded from A P A C H E  III (14), as were 
co-morbidities in elective post-operative patients, as it 
was found that including co-morbidities did not  improve 
global explanatory power in these patients. In the pre- 
sent study, apart from the low number  in some admis- 
sion categories, other  factors which may have prevented 
us from obtaining more conclusive evidence of the ex- 
pected relationship between PHS and mortality were 
the selection criteria used for ICU admission and a pos- 
sible lack of sensitivity in the instruments used (KF and 
EQ-5D).  

The fact that ICU selection criteria normally exclude 
terminally ill patients from admission to the ICU could 
also have affected the results obtained here. As PHS is 
taken into account by physicians when deciding which 
patients to admit to the ICU, patients with very poor  a 
PHS would probably be excluded from the ICU and 
therefore  from our sample. This would make it more 
difficult to demonstrate  a clear relationship between a 
poor  PHS and a higher mortality. Locat ion prior to ad- 
mission is a possible cause of selection bias (24). It could 
explain the results of the SAPS II calibration analysis 
obtained in our study. The existence of recovery units 
that initially attend and transfer critically ill patients to 

the ICU selectively may also create a bias that affects 
the association between PHS and outcome. 

The reason for segregating scheduled surgery pa- 
tients rather  than other groups is based on different pa- 
tient admission policies that may create different selec- 
tion biases. The risks/benefits of surgery are evaluated 
first with the aim of selecting those patients who are ex- 
pected to survive the process and to gain in life expect- 
ancy and/or quality of life. Given the discriminative ca- 
pacity of medical tests used to select patients for sur- 
gery, it is not surprising that a relationship between 
PHS and mortality was not found in scheduled surgery 
patients using the generic health-related quality of life 
instruments included in this study. 

When scheduled surgery patients were excluded 
from the overall sample, we found a statistically signifi- 
cant relationship between PHS and survival. There  was 
also evidence of a trend towards a positive correlation 
between PHS and mortality in the remaining three ad- 
mission categories when analysed individually, though 
it was not statistically significant. Given the rather  low 
number  in each category, however, the lack of statistical 
significance may simply be a question of the study being 
underpowered.  

When we tested the ability of the EQ-5D to discrimi- 
nate between survivors and non-survivors according to 
PHS, but controlled for age, we found that the trend to- 
wards a positive correlation between bet ter  PHS and 
lower mortality was maintained, but that statistical sig- 
nificance was lost. This indicates the importance of 
bearing in mind the likely confounding influence of age 
on VAS or other  PHS scores when using this type of in- 
strument. Nevertheless, the high initial correlation be- 
tween PHS and mortality and the lack of a study design 
which explicitly tested the interaction between age and 
PHS scores suggests further investigation may be war- 
ranted, though in larger samples. The results obtained 
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here also seem to indicate that  scheduled surgery pa- 
tients should be analysed separately, as their inclusion 
in the overall sample tended to obscure the tendency to- 
wards a positive correlat ion be tween higher PHS and in- 
creased survival in the other  groups. 

Finally, al though the EQ-5D may appear  to be a rela- 
tively simple instrument,  there was very strong evidence 
to suggest that it could discriminate between survivors 
and non-survivors in the subgroups of t rauma,  unsched- 
uled surgery and medical  patients, al though this effect 
was confounded with that of age. In order to determine 
the degree to which the EQ-5D might provide addition- 
al information regarding the likelihood of survival, a 
more  specific study design would be needed to confirm 
or refute this possibility. This, coupled with the instru- 
ment ' s  robustness, simplicity and reasonable  agreement  
be tween patients and proxies would warrant  further  in- 
vestigation of its use as a predictor  of  hospital outcome.  
If, however, it did prove  to be insufficiently sensitive in 
predicting hospital outcomes,  a further  possibility would 
be to use disease-specific instruments for different dis- 
ease categories, al though comparabi l i ty  across groups 
would then be lost. Likewise, al though agreement  be- 
tween proxy and pat ient  responses was reasonable on 
EQ-5D dimensions and on the VAS, the use of informa- 

tion supplied by proxies necessarily imposes limitations 
on the interpretat ion of results. Nevertheless,  at present  
it is the only way to gather information on PHS for pa- 
tients attending the ICU,  as discussed in an earlier study 
(17) on using the E Q - 5 D  with proxies. 

In conclusion, this study has shown, firstly, that  the 
PHS of patients varies across admission categories, 
and, secondly, that the PHS of critically ill patients as 
measured  by the EQ-5D and KF is not correlated to 
mortality. Nevertheless,  further  studies using the EQ-  
5D to investigate whether  or not it can explain addition- 
al variance in mortal i ty  over  and above age seem to be 
warranted,  but such studies should include greater  num- 
bers of patients in each admission category, admission 
categories should be analysed separately, and patients 
should be  classified not only by admission category but 
also in carefully defined age groups. Only then will it 
be possible to determine whether  the E Q - 5 D  can con- 
tr ibute significantly to the predict ion of hospital out- 
come. 
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