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ing the
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EW PUBLICATIONS IN RECENT MEMORY HAVE RE-
ceived as much notice or stimulated as swift a re-
- sponse among policy makers as the Institute of Medi-

.~ cine (1I0M) report on medical errors.! Within 2 weeks
ithe report’s release last November, Congress began hear-

dverse events and errors, development of safety pro-
in health care organizations, and intensified efforts

-However, while the objective of the IOM report, and
thrust of its recommendations, was to stimulate a na-
effort to improve patient safety, what initially grabbed
attention was the declaration that between 44 000 and

trrors. These estimates represent current naticnal ex-
ons from the results of 2 large population-based stud-
ed out to assess the impact of medical injury.®*
ling measure of the impact of this publicity has been
d_den emergence of questions about the validity of the
“Ality estimates, particularly those from the first Medi-

ctice Study (MPS). These findings have not been se-
& \ly_ challenged since they were published 9 years ago.
1ssue of THE JOURNAL, McDonald et al* raise new ques-
about these mortality figures and their implications,
1 that the MPS investigators did not calculate “ex-
mortality, and may, therefore, have exaggerated the
of fata] injury,

tMPS did, in fact, have significant limitations and
“4nt methodological weaknesses. It was not designed
1Y to study risk factors for injury, for example, but to
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assess the extent of injury that could lead to malpractice liti-
gation, hence the exclusion of nondisabling injuries and the
focus on negligence. The study’s most serious limitation is
probably that it was a retrospective medical record review
study. Many important events in patient care are not re-
corded in the medical record. Some errors are not even known
to clinicians caring for the patient. Studies of autopsy, for ex-
ample, have found potentially fatal misdiagnoses in 20% to
40% of cases.”” On balance, the reliance on information ex-
tracted from medical records most likely led to a substantial
underestimate of the prevalence of injury.

Another serious weakness of the MPS is that it relied on

_implicit judgments by physicians. While extensive efforts were

made to strengthen the accuracy and reproducibility of these
judgments through training of physician reviewers, use of a
highly structured data collection instrument, and duplicate
review with rereview and resolution of disagreements, er-
rors undoubtedly occurred. Itis possible that these errors “can-
celed out,” ie, overinterpretation of medical error was bal-
anced by underinterpretation, but that is unknown. A serious
weakness of any retrospective review is hindsight bias, the
tendency to impute causation to an action when the (bad)
outcome is known.® Hindsight bias would tend to overesti-
mate the number of deaths due to adverse events.
McDonald et al also state that many patients categorized
in the MPS as dying as the result of an adverse event would
have died anyway, and that the more relevant number is those
who died solely because of the adverse event. To estimate
this “excess mortality” they determined the mortality among
all patients whose records were screened for adverse events
in the MPS. They label these patients selected for chart re-
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Table. Harvard Medical Practice Study Screening Criteria*

Prior hospitalization within 1y {68 Mo if clder than 65 v)
Subsequent agmission to any hospital, after this discharge
Prior failure or unfavorable results of medical managemeant
Hospital-incurred trauma
Adverse drug reaction in hospital
Transfer from ganeral care to special care unit
Transfar to another acute-care hospital
Unplanned returm to operating room during this admigsion
Treatment or operation for damaged organ subsequent to invasive
procedurs
Acute MI. CVA, or PE during or following invasive procedure
Neurologic deficit at discharge
Death
Tempersture >38.3°C (101 °F} on day of or prior to discharge
Cardiac/respiratory arrest
Obstetrical mishap/compiication of abortion or labor-delivery, of
Apgar score <6 at 5 minutes
Other undesirable outcomes
Gorrespondsnce indicating litigation
Hospital stay >90th percentile for diagnasis related group in
patients <70y, or 95th parcentile in those aged =70 ¥
*M indicates myocardial infarction; GVA, carstrovascular accident; and PE, pulmanary
emboalism. Tabke adapted with permission from Hiatt HH, Barnes BA, Brennan TA, et
al. A study of medical injury and medical malpractica. N Engf J Med. 1989;321:480-
484, Copyright © 1969 Massachuseits Madical Society. All rights reserved.

view the “high-severity group” and then calculate mortal-
ity for this group overall.

Unfortunately, this group of patients is not a high-
severity group; it was chosen in the MPS not because these
patients had complicated {llnesses or other risk factors for sus-
taining an adverse event, but because they met 1 or more
screening criteria, events that sometimes result from an ad-

verse event. In fact, the screened group included many pa- .

tients who were not very sick (TABLE}. In addition, a large
proportion of the patents in the sample who were severely
ill or had complicated copditions were not among those who
met screening criteria. For example, all patients who had ma-
jor surgery, acute myocardial infarction, pneumonia, or stroke
who had an uncomplicated course {and therefore did not meet
screening criteria) were excluded, as were patients who were
admitted for planned terminal care, had a do-not-resuscitate
order, or were extremely ill. Even many intensive care unit
patients did not meet any of the screening criteria.

The problem in defining 2 control group arises from equat-
ing screening criteria with risk factors, in particular, risk fac-
tors for dying. Screening criteriaare not risk factors, While
both risk factors and screening criteria are “predictors,” the
implications of those predictions are very different. Risk fac-
tors are characteristics that increase the likelihood of expe-
riencing a certain undesired outcome. For example, hav-
ing diabetes increases the likelihood that a person will develop
coronary artery disease later. The term also implies that the
factor causes, at least in part, the outcome in question, al-
though the mechanism may be totally obscure. Screening
criteria, on the other hand, are indicators or markers of an
undesirable outcome that has already occurred. They are con-
sequences, not causes, and they refer to past not future events.
Thus, “death” can be a screening criterion, but not a risk
factor (obviously) for death. The relationships in screen-

96 JAMA, July 5, 2000—Vol 284, No. 1

ing criteria are the reverse of those for risk factors, both iy
time and possible causation. A myocardial infarction indi.
cates that a patient may have diabetes, but the infarct does
not cause diabetes. The screening criteria used in the MP§:

were not predictors of future events, including death; they §
were markers, outcomes that could have resulted from a ¥

adverse event that had occurred. In fact, 10 of the critery
were adverse events. Thus, they cannot serve to define the
control group for the analysis.

“have d

The second problem with equating screening criteria ang-§

risk factors is that death becomes both a predictor and ay
outcome, and it appears in both the numerator and the de;
nominator. One cannot predict an cutcome with itself. The’
logical fallacy is evident in the extreme example. Suppose,]
for example, the MPS investigators had elected to use onl

1 screening criterion: death. The mortality in the contrd

group would be 100%, and if adverse events were identi-%

fied in 12% of cases, the adverse event mortality would b
12% in this group.

Even if the high-severity group (minus deaths) could b
used as an appropriate comparison group, it is not appr :
priate to attribute all deaths in the sample (1069 by thel
calculation) to this group, since most of these patients di
not meet the other screening criteria. What is needed is thed
death rate for patients who met the screening criteria otha
than death. Unfortunately, these data were not collected. P¥
tients had to meet only 1 of the screening criteria, incluw
ing death, and we do not know whether patients who di
met other screening criteria.

While it is not possible 1o calculate the excess mortal
attributable to adverse events by “factoring out” the basell

death risk using the MPS data, and the number may have bedt ;

inflated by reviewers hindsight bias, examination of the c2
descriptions does not suggest that they were spurious fi
ings. Nor were many of the deaths inevitable absent an atk
verse event. Some seerm to have the impression that many
the deaths attributed to adverse events were the result of m
nor incidents in severely ill people, many of whom would
died anyway. This is not so. First, as noted, terminally ill

tients were excluded from the study. Review of the cases Wi

the subset of negligent deaths (88% of the total attribute
error) reveals 2 groups of patients: a small group, 14%,
were severely ill and in whom the adverse event tippe

balance: and a larger group, 86%, for whom the error was g

a superimposed event, but a major factor leading to the &
tient's death (L L., unpublished data, 1999). Examples of
atter inchude a cerebrovascular accident in a patient with aU%j
flutter who was not treated with anticoagulants, overwhels
ing sepsis due to spontaneous rupture of the intestine ¥
patient with signs of intestinal obstruction that was ©
treated for more than 24 hours, and brain damage from?
potension due to blood loss from unrecognized rupture’
the spleen. .
But what are the ethical implications of this search !
“excess” mortality? Does the fact that some patients wol



1ctors, both ;
afarction ingj
1¢ infarct dgg

have died anyway somehow lessen the significance of their
' deaths? Not for the patient, histher family, or for anyone
.who faces hospital admission. But it does for many physi-

ed in the Mp° cjans, and the reason is instructive.

ng death; theg « Knowing that some of the patients “would have died any-
uited from il - wﬂ » is important for physicians because it lessens the bur-
of the criterig 4on of guilt. Physicians feel responsible for deaths due to
2 to define (8" rrors, which is appropriate and key to physicians' profes-

b sionatism. But we also feel shame and guilt, which is inap-

priate and misguided, since errors are rarely due to care-
|essness. Failure to understand this is to miss the main
- message of the IOM report, which is nat the mortality fig-
_ ures, but the admonition encapsulated in its title, To Err Is

[

ﬁth itself,

ple. Supposgl  Hyman.

ed to use onj The transforming insight for medicine from human fac-
in the conmpl (ors research is that errors are rarely due to personal fail-
s were iden@ll ings, inadequacies, and carelessness. Rather, they result from

ality would 3 defects in the design and conditions of medical work that
Bl lead careful, competent, caring physicians and nurses to make
: -mistakes that are often no different from the simple mis-

. takes people make every day, but which can have devastat-

aths) could'
1S not appry

1069 by thell¥ ing consequences for patients. Errors result from faulty sys-
e patients G ‘ tems not from faulty people, so it is the systems that must
s needed is (9 be fixed. Errors are excusable; ignoring them is not.

 criteria othl  Three reasons suggest that the [OM report did not exag-
tcollected. PR gerate the extent of medical injury and death. First, despite
iteria, incldj the limits of record reviews, it is unlikely the reviewers found
ents who difill -adverse events that did not exist. However, they undoubt-

-edly missed some that did occur because many adverse events
and errors are never recorded in the medical record, either
because they are concealed or not recognized. Other errors

cess mortahi

may have b are discovered after the patient is discharged. In fact, in the
ion of the c& MPS, an additional 6% of hospital-caused adverse events were
spurious findl discovered after discharge, but were excluded from the analy-
‘absent an 2@l ses because they were an unknown fraction of all such
n that many4@ events.’ Therefore, any record-review study produces at best
1e result of il 2 *lower bound,™

>mwould ha@  Second, neither of the large studies examined the extent
rminally il i of injuries that occur outside of the hospital. More than half
of the cases @l ol surgical procedures (numbering now in the tens of mil-
al attributed @ lions) take place outside of a hospital setting,'® and the
up, 14%, Wil #dverse event rates for these procedures have not been
ent tipped (38 Studied. Even if complication and death rates are much lower

e erTor was I | than in-hospital care, the absolute numbers must be sub-
ling to the po Stantial, as suggested by the recent report of deaths associ-

xamples of {8 ated with liposuction. }!

ient withatr@®  Third, when prospective detailed studies are performed,
s, overwhelgl@ €Torand injury rates are almost invariably much higher than
- intestine iy indicated by the large record-review studies.’>* In a large
that was vl Study of patients who died from acute myocardial infarc-

mage from b 00, pneumonia, or cerebrovascular accident (conditions

zed rupture @ that account for 36% of all hospital deaths'), DuBois and

7§ Brook® found that 14% to 27% of deaths were preventable.
his search "' drews et al'® found that 17% of intensive care unit pa-
yatients wouk

B e e

tients had preventable serious or fatal adverse events. Th
Centers for Disease Control and Prevention estimates tha
500000 surgical-site infections occur each year.!” One larg
controlled study found the excess mortality rate of surgical
site infections to be 4.3%, suggesting 20000 deaths annu
ally from this cause alone.!® These data are strong evidenc
that record-review studies seriously underestimate the ex
tent of medical injury.

The IOM report has galvanized a national movement t
improve patient safety. It is about time. Although the ini
tial impact of the IOM report is in part due to the shockin
figures (which, unfortunately, are not exaggerated), its long

- term impact will result from the validity of its message tha

errors can be prevented by redesigning medicat work. Rathe
than attempting to assuage guilt or outrage about errors bs
punishing, discounting, or self-flagellation, physicians neec
to look to preventing recurrence of errors. Errors and “ex.
cess” mortality can be eliminated, but only if concern anc
attention is shifted away from individuals and toward the
error-prone systems in which clinicians work. That is the
1OM message, and it is a hopeful one. Physicians should em.
brace this message with enthusiasm and vigor,
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