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Outcome After Admission in a Surgical Intensive Care Unit

Length of Stay, Mortality and Quality of Life

Fernando Abelha
Servigo de Anestesiologia, Hospital de Sdo Jodo, Porto

Outcome in intensive care can be categorized as mortality-related or morbidity-related. Hospital mortality is a relevant
and objective endpoint. However, it is an insufficient indicator of Intensive Care unit (ICU) outcome and morbidity, dis-
ability and quality of life after discharge must also be taken into account. ICU length of stay (LOS) is often used as a
surrogate for patient morbidity. Prolonged ICU stay can adversely affect prognosis by increasing the risk of complica-
tions such as infection and possibly, mortality. The study of quality of life after hospital discharge is increasingly used
and accepted as a relevant measure of ICU outcome and appears as an important consideration when evaluating
treatment benefits and resource allocation. It is important to understand quality of life in specific ICU subpopulations
of critical ill patients and patients scheduled for elective surgery are of particular interest due to the individual risk of

surgical procedures which may affect outcome.
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The goals of health care are the reduction of mortality
and morbidity, and the maintenance or improvement of
functional capacity and quality of life.

Outcome in intensive care can be categorized as
mortality-related or morbidity-related. Hospital mortality
is a relevant, objective endpoint and appropriate for use.
However it is an insufficient measure of intensive care
unit (ICU) outcome; subsequent morbidity, disability and
quality of life must also be taken into account and ICU
length of stay (LOS) is often used as a surrogate outcome
measure for patient morbidity.

MORTALITY

Outcomeinintensive care have primarily been focused
on hospital survival and resource utilisation adjusted for
severity of illness. Many outcome prediction systems for
ICU patients have been developed (1-4) and are routinely
used in many ICU all over the world measuring severity
of iliness as mortality prediction models. They have been
widely used and their performance well studied in large
international data set (5). Predicted outcomes may also be
used both for clinical decision making inindividual patients
and for assessing quality of care. Severity of iliness in the
ICU setting is typically quantified using models relating
risk of death to physiologic variables within 24 hours of
admission to the ICU. Such models include the Acute
Physiology and Chronic Health Evaluation (APACHE) Il
(3), APACHE 11l (4), the Mortality Probability Models (6),

and the Simplified Acute Physiology Score (SAPS) (7).

Over the last three decades, outcome prediction and
quantization of the severity of illness has become an ir-
replaceable tool for the estimation of effectiveness and
quality of intensive care as a supplement to structural,
procedural, and outcome measurement methods, such
as technology availability, staffing patterns, and patient
procedures (8). In addition to predict death, investigators
want to evaluate the performance of individual intensive
care unit relative to international standards (9). A scoring
system defines the severity scores of iliness that could
be used for the prediction of hospital mortality risk by
applying logistic regression.

Admissionsto ICU are nothomogeneous and there are
known differences between medical and surgical critical
ill patients; so generalizing findings to all ICU admissions
may be misleading. The surgical population of critical ill
patients has some particular characteristics, namely those
thatunderwent scheduled surgery. Proba-bly they already
had a reduced quality of life, surgery being performed as
an attempt to improve quality of life and survival.

Even simple, subjective measures such as the Ameri-
can Society of Anestesiologists physical status score
(ASA-PS) can be used to stratify patients by surgical
risk (10,11). Approximately 50% of surgical deaths are
in patients scoring ASA-PS IV or V. Although the case
fatality is considerably lower for patients with lower ASA-
PS, because more operations are performed on these
patients they account for most deaths. The ASA-PS is a
rating given to each patient by the anaesthesiologist before
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anaesthesia. It was designed originally as a standardized
way for anaesthesiologists to convey information about
the patient’s overall health status and allow outcomes to
be stratified by a global assessment of their severity of
illness. In pratice, however the score is frequently used to
estimate operative risk and it correlates well with surgical
mortality (12).

The type of surgical procedure can also be used to
stratify patients according to cardiac risk and cardiac
complications, such as myocardial infarction or congestive
heart failure, represent the single most common cause of
death in postoperative patients (13). Anumber of studies
have identified an elevated cardiac risk in certain surgical
types of surgery, such as vascular surgery (14-16). Eagle
Ka has identified particular types of noncardiac surgery
that appear to be associated with a heightened risk of
perioperative death or myocardial infarction.

LENGTH OF STAY

Cost analysis studies have found that the ICU cost
per day per patient is remarkably consistent across most
diagnoses (17)and therefore, ICULOS hasbeen alsoused
as a measure of resource utilisation in the ICU (18,19).

Despite refinements in perioperative management,
prolonged intensive care unit stay is still associated with
poor patient outcome and increased costs (20-22) and
consumption of a considerable amount of ICU resources
(23,24). In a study by Wong et al, patients with long ICU
LOS accounted foronly 7.3% of admissions but consumed
43.5% oftotal ICU days (18). Although length of stay in ICU
may be affected by discharge policies, variable practice
patterns and bed management (25) prolonged ICU stay
can adversely affect the health status by increasing the
risk of infection, complications, and, possibly, mortality
(26). These have also impact upon bed availability and
could result in cancellation of elective surgeries, leading
to long waiting times and time spent on the ward before
ICU admission.

The likely length of stay of a patient may also influ-
ence therapeutic decisions. Several recent studies have
indicated that some therapeutic strategies thatimpact on
patient outcome may only have an effect on patients with
longer ICU stays (27,28).

Although the maijority of patients admitted to an ICU
only require admission for a few days, some have par-
ticularly complicated courses requiring admission for
prolonged periods.

There is no generally accepted definition of the term
‘long-term intensive care’. Because of the markedly
skewed distribution of ICU LOS, no obvious cut-off exists
and time periods of =7 days up to >30 days have been
used to define prolonged ICU stay (9,23,29-34).

Nevertheless, prolonged ICU admission have been
associated with increased risk of adverse outcomes, in-
creased risk for infectious complications and consumption
of resources (23,24,35).
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QUALITY OF LIFE

Knowledge regarding the quality of life of patients
treated in an ICU is fundamental for judging the benefits
and human costs of intensive care. Assessing patient’s
quality of life is a complex and often difficult task because
the process involves health status and associated vari-
ables such as social and familiar relationships, employ-
ment and financial status. Health-Related Quality Of Life
(HRQOL) is now recognized as an important component
of outcome evaluation among survivors and can improve
the assessment of quality of life (36). Some authors state
that outcome after ICU stay must include HRQOL mea-
surements (37,38).

Itisimportantto understand HRQOL in terms of specific
ICU populations in order to assess the impact of specific
interventions on these patients (39). Examining non-fatal
post-hospital outcomes may enable us to understand the
needs and problems of ICU survivors. In recent decades,
quality of life outcomes have became anissue ofincreasing
interest because they are relevant to a better knowledge
of healthcare expenditure and resource utilization. Post-
operative patients are of particular interest owing to the
individual risk imposed by the surgical procedure and this
subset of patients may differ in important ways from the
general ICU population.

A large body of literature has been published in the
last few years about quality of life assessment (40,41).
People with the same health status may not necessarily
enjoy the same quality of life. Health and well-being are
multidimensional, and they include aspects such as indi-
viduals’ subjective values and preferences. The study of
quality of life may be generic and involving all aspects of
HRQOL for a particular disease or group of patients, and
several questionnaires have been validated for intensive
care patients (42-48). Most of the measures that have
been used for critical care are multi-item scales; that is,
they are made up of several questions or items. Some
multiple-item scales provide a total score as well as gen-
erating subscales that provide information on particular
aspects such as mobility. The Short-Form General Health
Survey (SF-36) was developed during the Medical Out-
comes Study (MOS) to measure generic health concepts
relevant across age, disease and treatment groups (49).
Itis a self-completed questionnaire covering all aspects of
HRQOL (42,49,50). Itis a valid instrument for measuring
HRQOL. Ithas been used for post-discharge ICU patients
and groups with other diseases, shows good reliability
and validity (49,51), and is recommended for assessing
outcome after critical illness (52-55). This questionnaire
was culturally adapted to Portuguese and validated in a
study by Ferreira (56).

Another valid instrument for measuring HRQOL is the
EQ-5D (EuroQol five-dimension) questionnaire, already
recommended as a generic instrument to be used in the
critical care setting (47,57). This questionnaire has been
used both in healthy populations (58) and in a number
of patients with specific diseases, including critically ill
patients (59).
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The ability to care for oneself and live independently
has also been considered a measure of functional out-
come after hospitalization and discharge from intensive
care (60). Functional status refers to the level of involve-
ment in activities and is often used as a synonym for
performance in Activities of Daily Living (ADL) (61). ADL
appraisal scales consider functional and instrumental
activities. A patient’s ability to handle these activities has
been assessed by generic or disease-specific measures
of physical functional status. Katz’s Activities of Daily
Living Scale (62), the Karnofsky Index (63) and Hulter-
Asberg’s Instrumental Index of Independence inADL (64)
have been investigated in critical care survivors. These
functional status measures in themselves are useful,
and provide some insight into prognosis and prospects
for independence post ICU discharge. The level of de-
pendency in ADL can be seen as a global measurement
reflecting a certain level of severity, resource consumption
and quality of life.

The study of the quality of life in critical ill patients
tends to focus in the results after discharge and very few
studies have examined the situation before the admis-
sion. Normally severity of illness and the presence of
co-morbidities are parameters used to stratify patients on
admission but the evaluation of the quality of life of these
patients is not frequently addressed. Reasons being that
quality of life has been considered an outcome not an
evaluation parameter and due to difficulties in assessing
quality of life before the admission.

In a systematic literature review of quality of life in
adult survivors of critical illness, published by Dowdy et
al (39) only five studies (57,65-68) measured pre-admis-
sion QOL domains.

Rivera-Fernandézetal (43,69) validated aninstrument
to measure the quality of life in critical ill patients at the
moment of ICU admission. They verified that previous
quality of life influenced quality of life after discharge and
hospital mortality.

CONCLUSIONS

Critical care patients may differ with respect to the rea-
son for their admission to the ICU, and these differences
mainly for those admitted after surgery, are likely to result
in different expectations regarding their health.

Although traditional short-term outcomes, such as
hospital mortality and length of ICU stay remain extremely
important, they are unlikely to be adequate for measuring
the full impact of critical iliness.

During the past years, the focus of outcome studies
has been in the assessment of the functional capacity,
management of daily activities and in the patient’s subjec-
tive opinion about his well being after surgery.
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