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ver one half of the patients admitted to
US hospitals with chest pain ultimately
fail to demonstrate acute cardiac
ischemia.1Projected over the V2 million
coronary care unit (CCU) admissions

chest pain actually harbors acute cardiac ischemia.D

In spite of this good performance, subsequent
studies of the HDPI (as noted by Green and Mehr)
have demonstrated mixed results. The developers of
the original instrument have themselves recognized

experienced annually, this represents a substastizle of the tools limitations: as originally con-

strain on a relatively scarce resource. Yet how can
we reduce the large number of “false-positive”
admissions without mistakenly dismissing patients
who truly have acute ischemic heart disease?
Several authors have developed clinical decision
ails to provide guidance in these situations.
Goldman and colleagues used recursive partitioning
to create the Goldman chest pain protocol2 this
instrument used nine clinical and two electrocardio-
graphic variables to stratify patients risk. Lee et at'
studied this instrument prospectively and unfortu-
nately foimd no significant changes in hospital and
coronary care unit admission rates.3They also found
that average total costs and lengths of stay demon-
strated no significant differences between tire con-
trol and intervention periods.

Additional quantitative decision support systems
have appeared in the literature. Tierney and associ-
atesdhave reported a multivariate model that utilized
the Regenstrief Institutes computerized medical
record system; although the system performed well,
the instrument has not undergone trials in different
institutional environments. Aase et al6developed a
system that uses historical variables in a Bayesian
probability model, and Dilger and colleagues6 have
similarly used historical, laboratory, and ECG vari-
ables in a logistic regression system. These two
instruments, like Tierney’ tool, have not undergone
prospective testing in different representative clini-
ca environments.

In this issue of the Journal, Green and Mehr7
report an intervention trial using the acute ischemic
Heart Disease Predictive Instrument (HDPI) devel-
oped by Pozen and colleagues.8 The HDPI uses
seven clinical and ECG variables to provide to the
clinician a number between 0 and 1, which repre-
sents the probability that a patient experiencing
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ceived, the instrument required use of a programma-
ble calculator, and at least one of the ECG variables
(ST-segment “straightening”) represented a fairly
subjective assessment.1Users can circumvent the
need for access to a programmable calculator or
computer by using cards that present the scoring
system in an easy-to-use tabular format (the system
used by Green and Mehr). The instrument’ develop-
ers have obviated the second shortcoming by revis-
ing the ECG criteria and incorporating the instru-
ment into computers embedded in the electrocar-
diograph itself. X1l

Contrary to previous mixed results, Green and
Mehrs study suggests that the HDPI indeed
improved relatively inexperienced clinicians’ ability
to appropriately identify patients with and without
acute cardiac ischemia Surprisingly, this improve-
ment appears to have occurred as the result of a fair-
ly limited initial educational intervention: presenta-
tion at a departmental conference.

As they note in their paper, such efforts frequent-
ly disappoint us in our efforts to effect substantial
sustained improvement in significant clinical out-
comes. However, was this really a simple interven-
tion? The authors indicate that the initial presenta-
tion occurred in a fairly informal setting and
involved a small audience. Additionally, the authors
had tire opportunity to provide informal feedback
over a number of months to participants regarding
their management of chest pain.

We know from postgraduate educational experi-
ence that the typical large group presentation to an
unprepared audience has disappointing long-term
impact on clinical practices.2 Rather, adult educa-
tional experiences that emphasize collaborative
learning, direct feedback, and emphasis on clinical
applicability appear to yield superior results.23
Similarly, studies of prescribing habits indicate that
personalized information “detailing” and feedback
can improve substantially a clinicians prescribing
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practices.¥4 Davis and colleagues conducted an
extensive review of continuing medical education
experiences (which included residency training
interventions), and categorized these interventions
into four types: predisposing, predisposing and
enabling, predisposing and reinforcing, and a cate-
gory combining all three types.’® “Predisposing”
interventions consisted primarily of information-
passing: lectures, didactic presentations, and similar
experiences. “Predisposing and enabling” programs
added information such as practice guidelines, pro-
tocols, and algorithms. “Predisposing and reinforc-
ing” curricula included feedback and reminders.
Davis’ study revealed that programs that used “rein-
forcing and/or enabling” methods yielded superior
results in actually improving significant health out-
comes. Green and Mehrs results appear consistent
with this latter model: they provided a focused pre-
sentation of a validated tool that used a small num-
ber of clinically reasonable variables. They followed
this presentation with informal reinforcement during
periodic service reviews. This was a gentle but
apparently powerful intervention that appears to
explain the similar CCU admission rates during the
control and intervention weeks (we should note that
Davis and colleagues also found a “ceiling effect”bin
several studies, which suggests that physicians had
maximized their performance on the basis of previ-
ous interventions; this is again consistent with the
effects observed in Green and Mehr study).

Green and Mehr thus provide hopeful information
on two fronts: (1) that a quantitatively defined and
clinically validated decision tool can gain accep-
tance when presented in a collaborative, supportive
environment that presents subsequent regular feed-
back, and (2) such decision tools can yield substan-
tial improvement in important clinical outcomes.
How can we use these results? First, their findings
plus the others mentioned indicate that well-struc-
tured and researched clinical protocols, guidelines,
and algorithms can serve as the substrate for mean-
ingful educational programs (this should represent
good news to the Agency for Health Care Policy and
Research and other organizations that have invested
significant resources in creating these products).
More important, when combined with performance
feedback and reinforcement, these tools can lead to
substantive improvements in significant clinical out-
comes. They also demonstrate that such interven-
tions can proceed fairly informally, incorporating the
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feedback/reinforcement into regularly occurring
educational and clinical activities.

Green and Mehr have demonstrated that the
AIHDPI works in a clinical setting distinct from that
used for developing the original instrument. This
finding in itself provides reassurance that nore
widespread use of this tool can improve our accura-
cy in defining acute cardiac ischemia, without
endangering our patients. More important, they hae
provided further insight into how we can structure
educational interventions to enhance our decision-
making acuity and our patients’ outcomes.
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BACKGROUND. A trial of a decision-support tool to modify utilization of the coronary care unit (CCU) failed

because utilization improved after explanation of the tool but before its actual employment in the trial. We investi-

gated this unexpected phenomenon in light of an emerging theory of decision-making under uncertainty.

METHODS. A prospective trial of the decision-support intervention was performed on the Family Practice ser-

vice at a 100-bed rural hospital. Cards with probability charts from the acute ischemic Heart Disease Predictive

Instrument (HDPI) were distributed to residents on the service and withdrawn on alternate weeks.

Residents were encouraged to consult the probability charts when making CCU placement decisions. The

study decision was between placement in the CCU and in a monitored nursing bed. Analyses included all

patients admitted during the intervention trial year for suspected acute cardiac ischemia (n=89), plus patients

admitted in two pretrial periods (n=108 and 50) and one posttriai period (n=45).

RESULTS. In the intervention trial, HDPI use did not affect CCU utilization (odds ratio 1.046, P>.5). However, fol-
lowing the description of the instrument at a departmental clinical conference, CCU use markedly declined at
least 6 months before the intervention trial (odds ratio 0.165, P<.001). Simply in learning about the instrument,

residents achieved sensitivity and specificity equal to the instrument’'s optimum, whether or not they actually

used it.

CONCLUSIONS. Physicians introduced to a decision-support tool achieved optimal CCU utilization without
actually performing probability estimations. This may have resulted from improved focus on relevant clinical fac-

tors identified by the tool. Teaching simple decision-making strategies might effectively reduce unnecessary CCU

utilization.

KEY WORDS. Medical decision making; chest pain; physicians’ practice patterns; coronary care units. (J Fam

Pract 1997; 45:219-226)

ecision-support tools to improve the
ppropriateness of the emergency
epartment disposition of cases of
uspected acute cardiac ischemia
(myocardial infarction or unstable
angina) have been heavily researched over the last
two decades.l0 One of the motivations for the
research on decision support is that educational
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interventions have generally not yielded significant
lasting changes in physician behavior. 1113

Unfortunately, while there is extensive litera-
ture documenting the validity of decision-support
tools for heart disease, they have fared little better
than education in effectively changing clinical
practice.XIn two trials that provided decision-sup-
port tools for physicians to use or not as they
chose, the tools were found to be ineffective;
physicians tended not to use them.586O0ne recent
trial providing probability information without
human interaction also failed to change behav-
ior./ Two trials have demonstrated physician
behavior change28 these trials failed, however, to
adequately exclude bias due to nonspecific
Hawthorne® and sentinelZPl effects inherent in
how the interventions were applied.
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We report a dramatic change in CCU utilization
by a family practice teaching service at a small
community hospital. We discovered this change
while considering the failure of a trial that aimed to
influence physician use of coronary care unit
(CCU) services by applying the acute ischemic
Heart Disease Predictive Instrument (HDPI).2 Our
findings suggest a potential educational strategy for
changing physician decision behavior and empha-
size the importance of considering nonspecific
effects in interpreting decision-support trials.

FIGURE 1

HDPI Probabilities Chart for Acute Ischemic Heart Disease

METHODS

Setting and Patients
We studied patients with suspected acute ischemic
heart disease (AIHD) admitted to the inpatient
Family Practice (FP) service at a 100-bed communi-
ty hospital. Located in a town of 4000 population, tre
hospital serves a surrounding community of about
20,000. The population is 98% white, and 68% o
local residents are blue-collar workers. For patients
with suspected AIHD, an emergency physician (o
occasionally an FP outpa-
tient-clinic physician) in-
tially decides on hospital-
ization; the senior resi-

Chest Pain = Chief Complaint dent on service, with the
EKG (ST, Twave A’s) sTUs approval of the attending
i « V) n i .. .
History ST&TO ST T STo STA&THUI m phySICIan, then deCldeS
No Mi& 19% 35% 42% 54% 62% 78% whether  the patient
No NTG should be placed in the
CCU or in a regular nurs-
M1 or 27% 46% 53% 64% 73% 85% ing bed with ECG tele-
NTG metry. No administrative
MI and 37% 58% 65% 75% 80% 90% Incentives, sanctions, o
NTG other activities aimed &
reducing CCU utilization
Chest Pain, NOT Chief Complaint were initiated at this hos
_ BKG (ST, Twave A's) _ pital during any of the
History ST&TO ST T tf STe> STo-&Tti sth"& tTJ R

study periods.
No MI& 10% 21% 26% 36% 45% 64% A retrospective review
No NTG of all AIHD admissions
, to the FP service be

0, 0, 0, 0, 0,

ZHTgr 16% 29% 36% 48% 56% 74% tween January 1984 a
September 1985 demon-
MI and 22% 40% 47% 59% 67% 82% strated very high CCU uti-
NTG lization.9 In November of

No Chest Pain
EKG (ST, T wave A's)

History ST&TO STee. T ti ST<->
No MI& 4% 9% 12% 17%
No NTG

Ml or 6% 14% 17% 25%
NTG

Ml and 10% 20% 25% 35%
NTG

See reverse for definitions and instructions
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1987, the lead author pre-
sented his findings along

STo&flT  STeraTt with a description of the
HDPI at a departmental
23% 39% conference. The HDPI isa

logistic formula for calcu-
lating the probability thata
patient has acute ischemic
heart disease.2It generates
43% 62% a probability score from
seven historical and BGG
findings, scored dichoto-
rnously as present o
absent. Subsequently, the

32% 51%



appropriateness of CCU
utilization was often ques-
tioned at department mor-
bidity and mortality con-
ferences.

Intervention
Procedure

The week before July 1,
1988, the lead author sent
toall FP residents a mem-
orandum explaining the
study, presenting the liter-
ature in support of the
HDPI, and outlining the
dimensions of the prob-
lemof inappropriate CCU
utilization. Beginning July
land continuing for 1
year, we used an ABAB
reversal design: pocket-
sized plastic-laminated
cards bearing tables of

_ FIGURE 2

CORONARY CARE UNIT ADMISSIONS

Definitions for Use With HDPI Probabilities Chart
Chest Pain: Patient reports chest or left arm pressure or pain.
Chief Complaint: Patient reports chest/left arm discomfort is most important symptom.

NTG: Patient reports a history of PRN use of nitroglycerin for relief of chest pain. Not neces-
sary to have used NTG for this episode.

MI: Patient reports a history of definite myocardial infarction.

ST <> Initial EKG shows ST segment “barring,” “straightening,” or “flattening” in at least two
leads excluding aVR.

STt-I: Initial EKG shows ST segment elevation or depression of at least 1 mm in at least two
leads excluding aVvR.

Tti: Initial EKG shows T waves that are “hyperacute” (at least 50% of R-wave amplitude) or
inverted at least 1 mm in at least two leads excluding avR.

0: None of the above ST segment or T wave A'’s are present.

The HDPI is a decision-support tool. It is not intended as a decision-making device. It supple-
ments, not replaces, clinical judgment.

Certain patients, most notably diabetics, may suffer ischemia and show none or few of the
symptoms/signs captured on the HDPI. Other patients, especially those with a history of nega-
tive ischemia workups, may have lower probabilities of ischemia than the instrument estimates.

the HDPI% probabilities2

(Figures 1 and 2) were

alternately distributed and withdrawn weekly. As
residents rotated through the service and the call
schedule, all were exposed to the cards for 2 of their
4weeks on service, and on one half of their call
nights.

Data Collection

The intervention was carried out between July 1,
1988, and June 30, 1989. The medical records of all
FP patients aged 35 and older admitted to the hos-
pital during this period were examined, and those
admitted for suspected AIHD were collected.
Subsequently, we also identically abstracted
records for the 6 months preceding and the 6
months following the intervention. A graduate
research assistant abstracted each record for
demographic information, admission and dis-
charge diagnoses, CCU utilization, peak creatine
kinase (CK) level and MB fraction, complications
(sustained ventricular arrhythmias, high-grade
block, congestive failure, and reinfarction), and
HDPI score. All residents who admitted patients
during the intervention trial also took part in an
unstructured interview designed to assess the
instrument’s adoptability potential.3

Analysis

In reporting our results, we refer to four periods in
chronological order of admission dates: period 1
comprises the original retrospective data8 period 2
encompasses admissions during the 6 months pre-
ceding the intervention; period 3 is made up of
admissions during the intervention; and period 4
constitutes admissions during the 6 months follow-
ing the intervention.

Univariate statistical comparisons were per-
formed, using one-way analysis of variance for inter-
val data and chi-square testing for categorical data.
Likelihood-ratio chi-square tests were used when
2x2 comparisons were made. The Kolmogorov-
Smimov statistic was used to compare distributions.
Logistic regression was used for all multivariable
analyses.

Considering only intervention trial (period 3)
patients, we tested the intervention study hypothesis
by determining whether the reversal phase (the
week using the HDPI, as compared with the week
not using the HDPI) was a significant predictor of
CCU placement in a logistic regression model. Other
independentvariables in the model were age, patient
sex, physician sex, and HDPI score.
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The results of the intervention trial suggested that
CCU utilization behavior was much different from
the behavior previously experienced at this hospital.
To elucidate this, we analyzed CCU utilization in a
logistic regression model as a function of time, using
as independent variables patient age, sex, HDPI
score, and dummy variables for periods 1through 4.
We also plotted the sensitivity and specificity of res-
idents’ admission decisions against the HDPI%
receiver operating characteristic (ROC) curve. The
ROC curve graphically displays the tradeoff between
sensitivity and specificity when different cutoff
points (in this case, HDPI score) are used to denote
a positive test. For the resident, placement in the
CCU was considered a positive test. We designated
the occurrence of myocardial infarction (defined as
an elevation of CK above 1501U/L with MB fraction
more than 5% of total CK) as true disease. The HDPI
predicts acute ischemic heart disease, not just
myocardial infarction (MI); however, for considera-
tion of the need for CCU admission, MI serves as a
reasonable proxy.

RESULTS
Patients
The numbers and characteristics of patients admit-

ted during each of the four periods are displayed in

- TABLE1

Table 1 Patients did not differ significantly over
the periods by HDPI score (F(z3) = 1.90, P>2
Kolmogorov-Smimov D for period 1 compared with
periods 2 through 4 = 0.125, P>.2), sex ()@:5%,
P>.1), or occurrence of Ml (x2(3) = 1.50, P>.6). Tre
periods did differ by age (F® = 3.61, P=014).
Subsequent analyses used multivariate logistic
regression models to control for the age difference
between periods.

The 48 patients admitted to the CCU during the
intervention trial used a total of 112 days of QU
care. Fifteen (31%) ofthese patients sustained an M;
13 of the 15 had been placed in the CCU at admis-
sion. Only 4 intervention trial patients suffered com-
plications requiring CCU services; 2 of these patients
died. Three of these patients had been placed inthe
CCU at admission; the fourth (one of the deaths) had
requested do-not-resuscitate status.

CCU Utilization

The hypothesis that use of the HDPI would
reduce use of the CCU was not supported: 17 of
30 (57%) patients admitted during weeks using
the HDPI and 31 of 59 (53%) admitted during
weeks not using it were placed in the OQU.
Logistic regression on data from the intervention
trial admissions (period 3) disclosed no differ-
ence in CCU placement during weeks when resi-

Characteristics of Patients Admitted with Suspected Acute Ischemic Heart Disease

Period

1 2
Variable (1/84-9/85) (1/88-6/88)
No. of patients 108 50
Men/women, no. 65/43 22/28
CCU placement, 97 (90) 28 (56)
no, (%)
M, no.(%) 24 (22) 12 (24)
Mean HDPI 0.411 0.342
Mean age, y 67.2 64.7

3 4
(7/88-6/89) (7/89-12/89) Total
89 45 292
40/49 23/22 150/142
48 (54) 29 (64) 202 (69)
15(17) 8(18) 59 (20)
0.366 0.416 0.387
68.0 59.9 65.9

CCU denotes coronary care unit; M, myocardial infarction; HDPI, Heart Disease Predictive Instrument.
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dents were using the HDPI compared with those
when they were not (odds ratio 1.046, 95% ClI
03%to 3.0, P>.5). A 1000-trial bootstrap2proce-
dure was used to estimate that the probability of
the observed no-difference result is only 24% if
the HDPI produced a 10% reduction in admission
rate from a base rate of 60%.

The finding that only 54% of all patients were
placed in the CCU during the intervention period, in
contrast to the historical pattern of 90% (compare
periods 1 and 3 in Table 1), led us to examine data
from the other periods. CCU utilization did differ
according to period (23 = 35.8, P<.001). A second
logistic regression using three dummy variables to
represent the periods confirmed this impression
(Table 2). Controlling for age, sex, and HDPI score,
period 2 through 4 patients were substantially less
likely to be admitted to the CCU than period 1
patients. The adjusted odds ratios for the three vari-
ables representing periods 2 through 4, compared
withbaseline period 1patients, ranged from 0.145 to
017 (Table 2).

The sharp change in admitting practices be-
tween period 1 and the subsequent periods is illus-
trated graphically in Figure 3. Figure 3 is a receiver
operating characteristic (ROC) curve for the HDPI
that is also marked with point estimates of the per-
formance of the resident physicians. For both the
HDPI and the residents, the diagnosis of Ml is used
asthe outcome measure. For the HDPI, various cut-
offlevels determine a positive test; for the residents,
thedecision to admit to the CCU is considered a pos-
itivetest. Between period 1and the remainder of the
study, the residents increased the specificity of their
placement decisions without losing sensitivity.

DISCUSSION

Wsing the HDPI as a decision-support tool, we
attempted to improve CCU utilization from histori-
cdly high levels, only to find that utilization had
already changed. The change occurred after the res-
ident physicians learned about the HDPI but before
theybegan using it to actually calculate probabilities.
The change persisted for months after the interven-
tionwas withdrawn.

Trials of decision-support tools typically docu-
ment a high percentage of incorrect decisions made
by physicians, and either (1) improve those deci-
sions, or (2) fail to do so as a result of physician

CORONARY CARE UNIT ADMISSIONS

_ TABLE?2

Logistic Regression Results in Analysis of CCU Utilization

Variable Weight QOdds Ratio (95% Cl)
Age 0.012 1.128* (0.923-1.38)
Male sex 0.81 2.25 (1.26-4.02)
HDPI score 2.66 1.95f (1.39-2.73)
Period 2$ -1.80 0.165 (0.069-0.398)
Period 3% -1.93 0.145 (0.066-0.316)
Period At -1.74 0.175 (0.069-0.443)

*Odds ratio for one 10-year increment in age.

fOdds ratio for change in HDP! score of 0.25 (eg, 0.50 vs 0.25).
tDummy variables representing the four periods, with period 1 as the
reference group.

nonuse of the tool. Our failure and the recently
reported unsuccessful trial conducted by Lee and
associatesX’ are intriguingly different from prior
results. In these two studies, the intervention failed
to improve decision-making at least in part because
the historically high percentage of incorrect deci-
sions had disappeared. In our trial, for the 6 months
before, the year during, and the 6 months after our
intervention trial, residents made decisions at or
near the HDPI%s optimum (Figure 3).

How Did They Do That?

The most interesting findings in research are the
unexpected ones, and this outcome was most unex-
pected. The central surprise is that the residents
demonstrated that they could achieve sensitivity and
specificity equal to that of a sophisticated regres-
sion-based decision-support tool, without actually
calculating probabilities. How did they do it?

Let us first dispose of one potential explanation,
that the failure of the HDPI to improve decision-
making during our trial was an experimental design
problem. One might object that the weekly
changeover between intervention and control
phases allowed “contamination” ofthe control phase
by the intervention phase. This objection fails for
two reasons. First, the marked change in CCU
admission practices predated the reversal-design
intervention (period 3) and persisted after it. Second,
the persistence of an effect on weeks when proba-
bility calculation was unavailable would demon-
strate not “contamination” but that actual calcula-
tion of probabilities was unnecessary: that some
effect of the HDPI other than its purported decision-
support mechanism affected decision-making.
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Receiver Operating Characteristic Curve for the Heart
Disease Predictive Instrument, with Physician
Performance

0.9- <#e EJ ®
0.8- .
0.7- %
©
* 0_6_
i °-5-
304 © © HDPI .
H Physicians, Period 1
0.3- 1 Physicians, Periods 2-4
<$m “Simple Tally”
02- @ A “Take the Best"
0.1-
0 I E T O 1
0 0.2 0.4 0.6 0.8 1
1-Specificity

Note: Sensitivity and specificity for the HDPI are calculated for pre-
diction of infarction. For physicians, placement in the coronary care
unit is regarded as a physician prediction of infarction. “Simple Tally”
and “Take the Best" are simple cognitive decision-making strate-
gies, and are described more fully in the Discussion.

Possible causes for the change include
Hawthorne and sentinel effects, a secular trend, and
the introduction of the HDPI serving as an unintend-
ed and unusual educational intervention. A
Hawthorne effect (improvementin performance as a
result of increased attention) is unlikely, as the
change appeared before period 2 and persisted
through period 4, whereas only period 3 contained
the direct attention necessary to produce the
Hawthorne effect. A sentinel effect (improved per-
formance due to awareness that performance will be
reviewed) seems similarly unlikely. After the presen-
tation of the findings of the retrospective review
(period 1 data) prior to period 2, low-probability
‘rule-outs” were often commented on at departmen-
tal morbidity and mortality conferences; however,
there was no real review of CCU admissions at these
conferences or elsewhere, and no consequences
attendant upon CCU placements of doubtful neces-
sity. A sentinel effect cannot be completely exclud-
ed, however, without a sham-intervention group,
which studies of decision support generally lack.

Next let us consider a secular trend. In favor of
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this explanation are the time between periods lad
2 and the turnover of the residents during the inter,
val. Against the secular trend hypothesis are three
observations. First, the distribution of HDPI soores
did not change across the periods, so the screening
of patients in the emergency department was a+
stant. Second, there were no policy changes related
to CCU utilization on the part of the department, tre
residency program, or the hospital during this tine
The hospital continued to encourage CCU place-
ment of any patient with chest pain, no matter how
low the probability of MI, throughout. Finally, private
physicians in this hospital had CCU placement raes
similar to those of period 1through the entire time
covered in our data, although the behavior of te
other hospital physicians may not be completely
comparable to that of our residents.

An Unintentional Educational
Intervention?

The possibility that our introduction of the HPI
acted as an educational intervention is suggested by
recent work in the psychology ofjudgment and dedi-
sion-making. Models of “bounded rationality” recog-
nize that human decision-makers have limited ability
to attend to multiple cues and that they process
information sequentially rather than integratively.
Individuals use simple cognitive strategies collec-
tively referred to as “probabilistic mental models,”a
PMMs.B These strategies employ sequential evalua-
tion of small numbers of cues, usually fewer than 0
and such remarkably simple cognitive strategies &
tallying, counting only the positive cues, with o
attention to negatives.

A surprising recent finding is that under condi-
tions of uncertainty or limited information, such sm
ple heuristics can lead to decisions equal or superior
in accuracy to those achieved by calculation of
regression-based models or other sophisticated inte-
grative strategies.® The performance of PMMV
depends little on the actual strategy but strongly m
correct choice of cues. In evaluating suspected AHD
patients, we have found that often physicians pay
much attention to “pseudodiagnostic” cues,Zwhich
impairs their diagnostic accuracy. The seven factors
that comprise the HDPI are those that were nmost
strongly predictive of ischemia among 57 variables
considered during its development. We believe thet
exposure to the HDPI changed our residents’ admis-
sion patterns by teaching them to attend to cues of



genuine predictive utility rather than to pseudodiag-
nogtic information.

Could our introduction of the HDPI have been
sufficient to bring about this major behavioral
change? Although much of the literature on chang-
ing physician behaviors has been disappointing,
individual or small group sessions to influence
drug-prescribing behavior have had significant
impact in some settings.B Soumerai and Avorn®
identified 11 important components of successful
drug detailing and academic counter-detailing: (1)
defining specific problems and objectives; (2) iden-
tifying physician motivations for use of a product;
(3 establishing credibility; (4) targeting high-
potential physicians; (5) involving opinion leaders;
6 two-sided communication; (7) promoting
active learner involvement; (8) repetition and rein-
forcement; (9) use of brief graphic print materials;
(10 offering practical alternatives; and (11) selec-
tionand training. Introducing the HDPI at a depart-
mental conference and mentioning the appropri-
ateness of CCU admissions in subsequent confer-
ences arguably met many of these criteria (specifi-
cdly 1, 3 through 8, and 10). Residents had been
veryhigh utilizers of CCU services, and a workable
alternative (telemetry monitoring outside the
G was available. Department conferences were
smell and relatively interactive in the late 1980s,
adthe small number of faculty had high credibili-
tywith residents. The HDPI% introduction and the
conferences appear to have “detailed” the cues of
genuine predictive utility.

The unstructured interviews with the FP resi-
dents after completion of their time on service lend
supportto this belief. While the residents could not
recall actual probability scores from the chart of
predictive instrument probabilities (Figures 1 and
2 they could accurately recall the factors on
which the probabilities were based, even several
months following completion of the project.

Could a simple cognitive strategy such as a
PMM used by a resident with the correct cues, pro-
videsuch impressive results? In addition to the res-
idents’ performance, Figure 3 is marked with
points for the performance of two examples of
PVVE: simple tallying, and “take the best.” The
simple tally is positive if more than two of the
HDPI factors are present, negative if not. “Take the
best” is positive if the patient has: (1) ST segment
changes, or (2) a chief complaint of chest pain plus
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any one other factor. From the ROC curve, it is
apparent that both these simple PMMs performed
as well as the HDPI and as well as the residents.
More important, both simple PMMs provide exam-
ples of how a physician could make decisions
equal in accuracy to the HDPI after simply seeing
it, ie, without actually calculating probabilities.

These findings are potentially very useful to the
primary care physician and to the primary care
teacher. The medical decision-making literature
contains the unspoken presumption that the
human decision process is flawed,® and hence
must be supplemented by or replaced with deci-
sion-analytic or regression-derived decision-sup-
port models. Our unexpected findings suggest, on
the contrary, that the physician’s decision process
may perform as well as the best available logistic
regression model in at least some situations. The
key to such performance is selection of the correct
cues. A validated decision-support tool can identi-
fy those cues, and a simple intervention can com-
municate them effectively.

Unexpected findings are seldom unequivocally
interpretable, as the experiments in which they
were discovered were not designed with them in
mind. Our results are no exception. Although we
can show the educational hypothesis to be plau-
sible, we cannot exclude all other possible expla-
nations. Our data make it more likely than other
possibilities. This study was performed in a small
community hospital, the study problem is well
defined and circumscribed, and there is a good
decision-support tool correctly identifying the
important clinical data. To what extent our find-
ings would hold in other settings remains
unclear.

CONCLUSIONS

In a setting where a pattern of excessive use existed
previously, we found that optimal use of the CCU
was achieved following education about, but with-
out the actual use of, a decision-support tool.
Explicit probability calculation was not necessary in
order to change decision-making.

Existing decision-making research tends to con-
sider typical clinical decision-making inherently
defective, and seeks to replace or reform it. These
results suggest the possibility of developing strate-
gies, based on the latestjudgment and decision-mak-
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ing theory, that could build on the strengths of,
rather than seek to replace, clinicians’ reasoning.
Such strategies could be taught quickly and at low
cost. How broadly this technique might be applied
remains to be determined.
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