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The study by Rue et al., ªInterobserver variability of the
measurement of the Mortality Probability Models
(MPM 11) in the assessment of severity-of-illness,º is a
careful analysis of the quality of data in the Mortality
Probability Mortality system [1]. There are implications
from this study for all severity systems.

In Rue's study design, the assessment of the physi-
cian attending at the bedside was compared to a re-
search physician's retrospective chart review after the
patient had been discharged from the hospital. MPM
had been utilized in these hospitals before for previous
studies; in addition, the bedside intensivist went
through a formal training program before the start of
data collection in order to standardize the study pro-
cess.

There was generally high interobserver agreement
for the majority of parameters. One notable exception
was the term ªchronic renal insufficiency,º while the
more objective measures of kidney dysfunction (elevat-
ed creatinine, low urine output and acute renal failure)
had a very good rate of agreement. There may be multi-
ple reasons for the poor field testing of the term ªchron-
ic renal insufficiencyº, including low frequency in the
population, poor operational definition, inconsistent lo-

cation of charting in the medical record or over-inter-
pretation by the bedside physician. The clinician recog-
nizes that there are differences in prognosis ascribed to
pre-renal failure, obstructive uropathy, chronic dialysis,
acute on chronic renal failure, acute tubular necrosis as
well as chronic renal insufficiency. However, from the
modeling perspective only three factors: elevated creat-
inine, low urine output and acute renal failure (what-
ever the cause) were ªrecognizedº. Rue's study suggests
that in the next upgrade of the risk-based severity sys-
tem, chronic renal insufficiency should probably be
dropped, if only because there is no consistent location
for charting this variable.

The second ªworstº variable was a physiological one,
low partial pressure of oxygen, while the other acute
and chronic diagnoses had acceptable levels of interob-
server agreement. This study is important because it
shows that it may be just as difficult to collect physiolog-
ical data in a consistent fashion as it is to collect complex
risk factors and conditions such as coma/deep stupor
and confirmed infection. The ritual of taking hourly vi-
tal signs and medical charting may not be as standard-
ized as one would presume [2].

Hypoxia is an important factor in all of the severity
models and here there must be better ways of standard-
izing the process of data collection. It should be under-
stood that in physiology-based severity models there is
a presumption that screening by experienced ICU nurs-
es is routinely carried out to minimize the ªnoiseº asso-
ciated with the continuous monitoring of especially ex-
treme, transient, non-clinically relevant values. For a
patient on a ventilator or mask oxygen, there are fluctu-
ations in the partial pressure of oxygen during suction-
ing, movement, chest physiotherapy, tube disconnec-
tion, spells of agitation or simply if he/she pulls off the
mask or cannulae. Which value should be recorded on
the hourly vital sign sheet? Which value should be re-
corded for the severity model? It would not be surpris-
ing if the bedside physician recorded a clinically rele-
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vant value for the severity model while the nurse re-
corded a different value on the hourly vital sign sheet.
In addition, the partial pressure of oxygen can be esti-
mated in multiple ways (transcutaneous, arterial blood).

Rue's study does not address what is the best ap-
proach to data collection. Other studies have compared
bedside nurses and house staff [3]. In this era of cost
containment, it would be inappropriate to ask an overly
burdened ICU nurse or house officer also to record data
to maintain an ICU database, even though consistency
in charting of the medical record is an essential element
of quality care. Project IMPACT [4] was validated by
having a trained research nurse retrospectively evaluate
key elements of the system compared to ICU data col-
lectors.

One ªbest practiceº approach would follow phase lll
clinical drug trials, where an independent research
nurse collects data at regular intervals while a research
monitor provides a constant overview of missing or in-
consistent data. Perhaps an approach worth investigat-
ing in the future would be to have the clinical team sum-
marize clinical data on a computer with an Internet-
based data management system [5]. With a simple user
interface, a common data set can be created for the clin-
ical record as well as for a registry or centralized data
system. In this approach the data collection would be
the responsibility of the clinical care team while the
overview and monitoring would come from the research

nurse or current data collector to guarantee that the
data entries conform to the definitions.

One concern for manual systems is the amount of
data needed. Daily organ failure systems, trauma regis-
tries, APACHE lll compared to APACHE ll, PRISM lll
to PRISM ll all have large data requirements. There
may be many reasons for the shift to more detailed or
complex models. Clinicians may be more comfortable
with more detailed models and, of course, more clinical
research can be produced with a larger database.

Risk- and condition-based models such as MPM and
preoperative cardiac surgery models do not have such
extensive data element requirements. To its credit, the
Simplified Acute Physiology Score (SAPS ll) has re-
mained simple. Both MPM II and SAPS II form the re-
quired severity elements in the mandatory data compo-
nents in Project IMPACT. Although clinicians prefer
physiology-based models, the risk-based approach
should be viewed as complementary and can also be
used for assessing case-mix [6]. The original Burn score
was simple and remarkably successful even though a
major factor, inhalation injury, was not included [7].

As strongly suggested by Rue, constant and system-
atic monitoring of the reliability of severity measures is
mandatory to maintain the integrity, consistency and ac-
ceptance of widely used severity systems. Careful stud-
ies like this one can also improve severity models.
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