Langenbeck’s Arch Surg (2002) 387:55-58
DOI 10.1007/s00423-002-0283-0

E.A.M. Neugebauer
R. Lefering

Received: 3 August 2001
Accepted: 2 December 2001
Published online: 26 March 2002
© Springer-Verlag 2002

This paper was presented at the 3rd
Meeting of the Surgical Association

for Clinical Research in Europe (SACRE),
16-18 November 2000, Norderstedt,
Germany

E.A.M. Neugebauer ([ ]) - R. Lefering
Biochemical and Experimental Division,
I1. Department of Surgery,

University of Cologne,
Ostmerheimerstrasse 200,

51109 Cologne, Germany

e-mail:

sekretari at-neugebauer @uni-koeln.de
Tel.: +49-221-989570

Fax: +49-221-9895730

EVIDENCE BASED SURGERY

Severity scores in surgery:
what for and who needs them?

An introduction:

definition, aims, classification and evaluation

Abstract Every patient represents a
unique and complex situation a clini-
cian has to deal with. In order to
cope with this complexity of infor-
mation, reduction is necessary, espe-
cially in communication about dis-
eases or therapy. The first reduction
is made when a patient isgiven a
diagnosis which reflects a constella-
tion of similar symptoms. A score
also reduces the given amount of
clinical datainto a one-dimensional
value. The primary aim of ascoreis
a systematic comparison between pa-
tients and institutions. Scores reduce
information to focus on the essen-
tials. They are used for severity clas-
sification and prognosis, evaluation
of outcome and treatment effects,
case-mix adjustments in comparative

audits, and economic evaluation.
Quality criteria of score systems
which should be considered in the
development and application are:
reliability, validity, measurability,
applicability, and clinical relevance.
Thisintroductory article gives a brief
description of these terms.

Keywords Score systems - Severity
classification - Audit - Prognosis

Introduction

One of the consequences of high technology in medi-
cineis an increasing amount of information such as lab-
oratory results, function tests, physiological monitoring,
and other derived data. To cope with this complexity
and to use this information, appropriate abstraction
seems to be inevitable. Scores, scales, and indices are
attempts to reduce a complex clinical situation with its
multiple dimensions into more compact data. The great
advantage of this data reduction becomes obvious when
regarding, for example, the very first score that was
published in medicine, the Apgar score for newborn ba-
bies, or the ASA classification for surgical patients.
Both give prognostic information and offer the possihil-
ity of comparisons between patients. Since then, hun-
dreds of scores have been developed and published for

different purposes, and the clinician is either confused
which one to use, or even doubts the additional value of
these scores. Surgeons often prefer their “gut feeling”
than to rely on formal scores, e.g., for prediction of
postoperative outcome immediately after operation [1].
Some argue that the calculation of scores takes too
much extra time, and in retrospect it has rarely influ-
enced clinical decision making.

A special symposium at the 34 Meeting of the Sur-
gical Association for Clinical Research in Europe
(SACRE) held on 16-18 November 2000 in Norderst-
edt, Germany, was therefore organized to discuss the
guestion: “Severity scores in surgery — what for
and who needs them?’ This introductory article is in-
tended to give some basic information about scoring
systems, their aims, classification, development, and
eval uation.
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Fig. 1 A A scoreis an attempt to reduce a complex clinical situa-
tion with multiple dimensions into a one-dimensional value. B As
a consequence, a single score value represents different clinical
situations

Terminology

A scale, like a thermometer, is an instrument to measure
aclinical phenomenon; a score is a value on the scale in
a given patient. Clinical scales provide a standardized,
repeatable measurement of a patient’s condition or func-
tional status, just as a thermometer provides a standard-
ized, reproducible measurement of temperature [2].

This definition is not uniformly accepted throughout
the literature — synonyms of a scale are a scoring system,
or classification or staging system. However, the inten-
tion isthe same all over: it is an attempt to reduce a com-
plex clinical situation with its multiple dimensions into a
one-dimensional value (Fig. 1). As a sequence, different
clinical situations are given the same score value. This
value usually reflects aranking in a specific system, e.g.,
risk of death or complication, which allows for compari-
sons between patient groups. Simple scales contain only
one question or element and are designed to measure on-
ly one phenomenon. More complicated scales consist of
a number of separate elements or questions, that cover
different issues [2]. In addition, most prognostic scores
include some basic data like age and comorbidity to im-
prove prediction. The response to each of the elements

Table1 Reducing information to the essentials

Application of scores

— Severity classification

— Prognosis and outcome prediction
— Evaluation of treatment

— Quality assessment and audit

— Economic evaluation

Quiality criteria

— Reliability

— Validity

— Measurability

— Applicability

— Clinical relevance

are assigned weighted point values which are then
summed up to get atotal score for each patient [2, 3].

Severity scores in surgery. What for?

Every reduction means loss of information. On the other
hand, a surplus of information may mask the relevant
knowledge. One of the advantages of a score is reduction
of information to the essentials. A score enables one to
gain objective and reproducible information across dif-
ferent patients at definite points of time. This approach
can be used for different purposes (Table 1).

Severity classification and prognosis

Classification of the severity of a disease means the de-
scription of groups by risk. It is of confirmed value in
controlled and uncontrolled clinical trials [4]. Scores can
be used to generate a prognosis because the risk of a
negative outcome increases with increasing severity of
disease. Whether and how scores which were mainly de-
veloped for risk stratification can be used for the predic-
tion in individual cases is still highly controversia. In
our opinion, score-based risk of death estimates are not
justified in the individual patient [3, 5].

Treatment and outcome evaluation

Evaluative scores (scales) measure the change or stabili-
ty in a population over time, particularly the effect of a
therapeutic intervention [2]. To evaluate a therapeutic ef-
fect the patient’s pre-operative scale rank can be com-
pared with the postoperative value. Using sequential as-
sessment of outcome, comparisons could use the maxi-
mum score value in a defined period of time (e.g.,
Apache Il score [6]), the cumulative sum of score values
(e.g., sum of TISS-28 points over time [7]), or the dura-
tion of organ failure. Quality of life instruments [8] and
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pain measurement scales [9] are further examples for
effective use of score systems for outcome evaluation in
clinical trials.

Audit and quality assurance programs

Scoring systems play an important role in hospital audit
programs since internal and external comparisons are
useless without any information about the severity of
disease. The increasing popularity of hospital league ta-
bles (bench marking) make scoring systems a mandatory
tool for case mix description and adaptation. Compari-
sons of ICU performance often use the standardized
mortality ratio (SMR) which relates the observed mortal-
ity to an expected rate based on score predictions [10]. In
multiple-injury patients, the TRISS score is widely used
for national and international comparison [11, 12].

Economic evaluation

Some scores are useful for cost and cost-effectiveness
studies. For example, the TISS-28 score [13] tries to
guantify the use of intensive care resources with a point
system. The EUROQOL [14] is a quality of life mea
surement instrument which generates a one-dimensional
index useful for cost-effectiveness analyses. But applica-
tion of scoresin thisfield are still rather limited.

Classification and development of scores

Scores can be used for different purposes. When select-
ing an appropriate scoring system, the user first has to
decide what the score primarily should do: stratification
of severity; prediction of outcome; quantification of re-
source use; or assessment of outcome. Scores can further
be classified according to different criteria:

a) The degree of generalizability, which means a general
score is applicable across different diseases while a
specific score mainly considers the characteristics of
one selected disease or organ. Well known general
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scores are Apache |1 (for intensive care patients) and
the ASA classification (for surgical patients). The
more specific a score is the more detailed the infor-
mation about the patient will be, at the cost of a de-
creased applicability.

b) The composition of a score, especially, which compo-
nents are used to generate the score value. Some
scores only consider physiological parameters, while
other also include therapeutic activities as indirect in-
dicators of an altered physiology.

¢) The type of application, i.e., whether the score was
developed and validated for a single assessment (e.g.,
pre- or postoperatively, or on admission to ICU), or
whether the primary intention was a sequential moni-
toring and a detection of daily changes.

d) The method of development, which can either be sub-
jectively based on experts’ opinion or group consen-
sus, or more empirical based on a large number of
real observations, analyzed by statistical procedures
like logistic regression analysis (Fig. 2). However, the
development of a score is always based on prior expe-
rience, either implicit (experts) or explicit (database).
The question of which approach is superior is contro-
versial, but a combination of both might be the best
solution.

Evaluation of scores

Independent of its development or its intended applica-
tion, a score must fulfill several prerequisites before it is
used in clinical practice, scientific trials, or audit pro-
grams. In order to find out whether a score is appropriate
for a specific situation, a number of aspects have to be
considered. These aspects include quality characteristics
of the measurement instruments, as well as its applicabil-
ity. Criteria for the assessment and selection of scores
are detailed below, aswell asin Table 1 [3].

Reliability

Reliability describes the exactness with which a score
measurement can be performed, i.e,, how accurate a
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score can be reproduced. Reliability isaformal criterion,
focussing on how something is measured, and not what
the measurement means. A score can be very reliable but
without any importance. Criteria for good reliability in-
clude: well-defined items, clear and unequivocal choice
of measured values, and defined instructions in case of
missing values. To prove the reliability of a measure-
ment tool, a test-retest examination can be performed, or
the application of the score by different persons can be
compared (inter-observer variation).

Validity

A score is valid if it actually does measure what it in-
tends to measure. One proof for validity is the so-called
face validity, which means that the used parameters
‘obviously’ correspond with the aim of the score. A
more forma method to check the validity of severity
scores is to build subgroups of increasing score values,
which should, on average, show a consistent increase in
morbidity and mortality. On the other hand, patients with
different clinical outcome (e.g., survivor and non-survi-
vor) should demonstrate respective differences in initial
severity score values.

M easurability

The measurability of a score is determined by the avail-
ability of the parameters and the time required to calcu-
late the score. The more sophisticated parameters a score
includes and special laboratory test or calculations are
required, the more the measurability may decrease.

Applicability

Applicability compares whether the examined disease
(or patient group) of interest is comparable to the situa-
tion the score initially was designed for. If the patients
are different, validity checks have to precede an applica-
tion of the score. If application of a score in a different
patient population has not been reported in the literature
before, an own validation study has to be performed.

Clinical relevance

When choosing a score, one also has to consider the in-
terpretation of its results. In clinical trials, differencesin
score values have to be clinically relevant. A score value
isonly useful and understandabl e to someone who works
intensively with this score. Therefore, a generally ac-
cepted and frequently applied score should be preferred
to anewly developed one.
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