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Background: Percutaneous coronary intervention (PCI)
is commonly performed in patients with stable coro-
nary artery disease, despite current evidence suggesting
that such patients derive minimal benefit from the pro-
cedure. We sought to determine the influences on car-
diologists’ decision to perform elective PCI in patients
with stable coronary artery disease.

Methods: We conducted a qualitative study using 3 fo-
cus groups of interventional and noninterventional car-
diologists in California. Participants discussed issues sur-
rounding the decision to perform PCI using hypothetical
case scenarios. We analyzed the data according to the prin-
ciples of grounded theory.

Results: Despite acknowledging data showing that PCI
offers no reduction in the risk of death or myocardial in-
farction in patients with stable coronary artery disease, car-
diologists generally believed that PCI would benefit such
patients. Reasons given for performing PCI included be-

lief in the benefits of treating ischemia and the open artery
hypothesis, especially with drug-eluting stents; potential
regret for not intervening if a cardiac event could be averted;
alleviation of patient anxiety; and medicolegal consider-
ations. Participants believed that, in patients undergoing
coronary angiography, an “oculostenotic reflex” pre-
vailed and all significant amenable stenoses would receive
intervention, even in asymptomatic patients.

Conclusions: The widespread application of PCI in stable
coronary artery disease for indications unsupported by
evidence may reflect discordance between cardiologists’
clinical knowledge and their beliefs about the benefits
of PCI. Nonclinical factors appear to have substantial in-
fluence on physician decision making. Future studies
should focus on the development of methods to help pro-
viders more fully incorporate clinical evidence into their
medical decision making.
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P ERCUTANEOUS CORONARY IN-
terventions (PCIs) are the
most commonly performed
coronary revascularization
procedures, accounting for

more than 60% of all revascularizations.1

New technologies have increased the prob-
ability of short-term success with PCI,
which may help account for the increase
in its use. However, although rates of an-
giographic success are high, the net ben-
efits to the patient depend on the situa-
tion in which PCI is performed.

Evidence strongly suggests that an early
invasive strategy improves outcomes in
acute myocardial infarction (MI).2-5 How-
ever, in patients with stable coronary ar-
tery disease (CAD), meta-analyses have
found that PCI offers no reduction in the
risk of death or MI compared with medi-
cal therapy. In addition, PCI is associated
with an increased risk of repeated revas-

cularization,6-8 and optimal medical
therapy has been shown to provide a
greater reduction in the time to the first
ischemic event compared with PCI.9 The
main benefit of performing PCI in pa-
tients with stable CAD appears to be re-
lief of angina.10,11 In patients without an-
gina, Spertus et al12 found that PCI had no
effect on quality of life for most patients,
but that 13% of patients experienced re-
duced quality of life 1 year later. Further-
more, the emergence of data suggesting
a small but meaningful risk of late stent
thrombosis with the use of a drug-
eluting stent (DES)13,14 has forced a closer
examination of whether the benefits of PCI
outweigh the risks, particularly in pa-
tients with stable CAD.

Multiple studies have found variation
in PCI use by patients’ sex and race15-21 and
among geographic regions,22,23 suggest-
ing that the decision to pursue PCI is not
based on clinical data only. The medical
decision making surrounding PCI is com-
plex and requires physician judgment,
which cannot be explored by quantita-
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tive studies. In this study, we used qualitative methods
to characterize cardiologists’ current beliefs about PCI
and its use in patients with stable CAD.

METHODS

STUDY SETTING

We conducted 3 focus groups throughout California in rural,
suburban, and urban areas (Butte County, Orange County, and
the San Francisco Bay Area, respectively) between April 18 and
September 21, 2006. The institutional review board at the Uni-
versity of California–San Francisco approved the study.

RECRUITMENT

We used network sampling (contacting physicians on the ba-
sis of recommendations from other physicians) and purpose-
ful sampling (selecting physicians on the basis of certain char-
acteristics) strategies to ensure that local thought leaders would
be included in the discussions and that a diversity of opinions
would be represented. Local cardiologists in leadership posi-
tions in the American College of Cardiology and the Society
for Cardiovascular Angiography and Interventions were asked
to recommend interventional and noninterventional cardiolo-
gists from solo, group, and academic practice settings, al-
though participants were not required to be members of either
organization. A small honorarium was offered.

FOCUS GROUPS

The focus groups were semistructured, with the moderator using
a focus group guide with 3 hypothetical case scenarios to facili-
tate the discussion (available from the authors on request).24 All
scenarios described patients with stable CAD who had no symp-
toms or who had atypical symptoms and represented cases in
which the available evidence suggested no benefit of PCI
(Table1). The cases were pilot tested on cardiology fellows from
the University of California–San Francisco to gauge reality and
clarity and were modified on the basis of feedback received. Fo-
cus groups were 90 minutes long and were led by 1 or more of
us. All participants gave written informed consent. The partici-
pants were presented with each case scenario in steps and were
asked what they would do at each step, prompted by a list of op-

tions. In all scenarios, the patient had 1 or more significant coro-
nary stenoses found at catheterization. Participants were encour-
aged to respond to other participants’ comments, and the
moderator invited participation from all group members.

FOCUS GROUP ANALYSIS

Discussions were audiotaped and transcribed. Analysis was per-
formed according to grounded theory, a qualitative method in
which data are categorized and explanatory theories emerge from
the data.25 Transcripts and notes were independently read and
coded by 2 of us (G.A.L. and R.F.R.) using commercially avail-
able software (QSR N-VIVO, version 7.0; QSR International Pty
Ltd, Doncaster, Australia). We used the constant comparative
method for coding by applying codes identified in the first tran-
script to subsequent transcripts. Additional codes were added
as new themes emerged. We used the following 2 methods of
triangulation to reduce bias in the analysis: investigator trian-
gulation (multiple investigators attended the focus groups and/or
reviewed the transcripts) and disciplinary triangulation (the in-
vestigators represented different areas of expertise). A set of com-
mon themes seen throughout all focus groups was extracted
from the coding and agreed on by all of us.

RESPONDENT VALIDATION

Participants were sent a summary of major themes from their
own focus group and asked to rate their agreement with the
summary points. Eighteen of 20 participants agreed or strongly
agreed with the summary; 1 participant did not agree or dis-
agree; and 1 participant disagreed.

RESULTS

Invitations were sent to 127 physicians; a heterogeneous
group of 20 cardiologists participated (Table 2). Each
group consisted of 4 to 9 participants and contained non-
interventional and interventional cardiologists.

We identified themes related to physician factors, medi-
colegal concerns, and technological advances driving the
decision to perform PCI (Table3). No new major themes
arose by the end of the third focus group. All themes re-
ported were voiced in all groups.

Table 1. Hypothetical Case Scenarios Presented to Focus Group Participants

Scenario

Case 1
History A 45-year-old asymptomatic man with a family history of MI has a calcium scan score of 745
Diagnostic test results Exercise treadmill test; the patient completes 11 min on the Bruce protocol and has 1- to 2-mm ST depressions
Catheterization results Tight lesion in his left anterior descending artery

Case 2
History A 55-year-old female smoker has a sharp pain in her chest; it is not associated with exercise and occurs mostly in the evening
Diagnostic test results Exercise SPECT shows decreased tracer uptake in the anteroseptal region
Catheterization results Tight lesions in her proximal right coronary artery and posterior descending artery

Case 3
History A 60-year-old man gets tired more easily in the evening; he has no chest pain or shortness of breath
Diagnostic test results Exercise treadmill test with thallium imaging; the patient completes 6 min on the Bruce protocol and achieves 70% of maximum

predicted heart rate; the ECG shows 1⁄2 mm ST depressions, and thallium images show mild reversibility in the inferolateral
region with a normal ejection fraction

Catheterization results A 70% focal lesion in the left circumflex artery

Abbreviations: ECG, electrocardiogram; MI, myocardial infarction; SPECT, single-photon emission computed tomography.
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PHYSICIAN FACTORS

Belief in the Benefits of PCI

Most participants believed that performing PCI would
benefit the patients described in our case scenarios by
preventing future cardiac events, even in asymptomatic
patients. One noninterventional cardiologist noted, “Mor-
tality from cardiac causes has steadily decreased over the
last 30 years, so we must be doing something right. The
evidence just hasn’t caught up with us yet.” Other par-
ticipants acknowledged that medical therapy would be
more likely than PCI to provide benefit in terms of pre-
venting MI and death. However, the participants still be-
lieved in the benefits of performing PCI, as one person
stated:

I think we all know that we’re not necessarily preventing heart attacks
by treating an asymptomatic stenosis. We’re going to prevent the next
heart attack because of lipid lowering, aspirin, and ACE [angiotensin-
converting enzyme] inhibitors, but nonetheless that patient in our prac-
tice leaves the lab with an open artery, the best that my interventional
partners can deliver.

Another major reason cited for performing PCI was
the treatment of ischemia. As one participant put it, “We
are driven by the new cardiology—to get rid of ische-
mia. The main job of cardiologists is to stamp out ische-

mia. We should have zero tolerance.” This paradigm was
dominant, even when participants were presented with
stress tests with equivocal results or coronary stenoses
in locations that did not match the ischemic regions on
stress test results. In all groups, the benefit of an open
artery was also mentioned as a reason to perform PCI in
asymptomatic patients.

Personal Experiences and Anticipated Regret

Personal experiences contributed to participant anxiety
about not performing revascularization in patients with
CAD and played an important role in physician deci-
sion making. Several participants cited examples of asymp-
tomatic patients who died suddenly of MI. One person
told this story:

Jim Fixx was a famous guy whose father had died of an MI at an early
age. I asked him, “Have you ever had an exercise test?” He said, “I don’t
need one, I run marathons,” and I said, “Well, in view of your father’s
story, it wouldn’t hurt,” and he just laughed. Three weeks later, he
dropped dead. There are a fair number of sudden deaths from CAD
that never have angina.

Anticipatory regret owing to the possible conse-
quences of not intervening on a lesion also emerged as a
common theme. “You have data suggesting that the per-
son has CAD. I don’t think you can ignore that. If some-

Table 2. Characteristics of Focus Group Membersa

Characteristic
Total

(N = 20)
Butte County

(n = 7)
Orange County

(n = 4)
San Francisco Bay Area

(n = 9)

Male 17 (85) 6 (86) 4 (100) 7 (78)
Interventional cardiologist 7 (35) 3 (43) 1 (25) 3 (33)
Mean age (range), yb 55.5 (35-85) 54 (35-63) 60.5 (43-85) 53.5 (36-63)
Mean time in practice (range), yb 26.1 (1-54) 23.4 (1-30) 27.3 (3-54) 28 (27-31)
Type of practice

Academic 3 (15) 0 3 (75) 0
Multispecialty group 14 (70) 5 (71) 1 (25) 8 (89)
Solo 3 (15) 2 (29) 0 1 (11)

aData are expressed as number (percentage) of respondents unless otherwise indicated. Focus groups were in California.
bNot all participants provided these data.

Table 3. Major Themes Regarding Cardiologists’ Use of PCI

Physician Factors
Physicians have a firm belief in the benefits of PCI, despite acknowledgment of a lack of evidence of the benefit from the procedure for reduction in MI or

death compared with medical therapy.
Personal experiences, such as young patients dying of coronary disease, and the fear of regret affect the decision to perform PCI.
Alleviating patient anxiety is one reason cardiologists order diagnostic tests and perform PCI for patients with stable coronary disease.
PCI is inevitable once a patient undergoes cardiac catheterization, particularly owing to an “oculostenotic reflex,” in which cardiologists feel an irresistible

urge to fix all significant lesions amenable to PCI.

Medicolegal Concerns
The fear of being sued if there is a bad outcome is a strong motivating factor for pursuing additional diagnostic testing and performing PCI.
The community standard is that positive and/or equivocal test results, regardless of the clinical situation, require further testing or intervention.

Technological Advances
The availability of new technologies, such as electron-beam computed tomography and computed tomographic angiography, has led to increased

diagnostic testing in asymptomatic patients.
DESs have lowered the threshold for PCI, although more recent data have made some cardiologists more careful about using DESs in PCI.

Abbreviations: DESs, drug-eluting stents; MI, myocardial infarction; PCI, percutaneous coronary intervention.
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thing happens, it’s your fault,” said one participant. An-
other stated, “[The lesion] is there, so it’s hard to ignore.
Despite agreeing with the literature on an intellectual level,
this guy in our practice would get sent to the cath lab.”
Participants perceived a low risk of complications due
to cardiac catheterizations and appeared to attach greater
weight to the potential consequences of not performing
PCI than to any potential complications caused by the
procedure. These beliefs even extended to patients whom
the participants thought should not have undergone any
test or in whom a test result was believed to be falsely
positive.

Patient Anxiety

Many participants cited alleviating patient anxiety as a
significant factor in testing for CAD in asymptomatic pa-
tients. “If [the patient] is worried enough to come to you,
I feel like you need to do some testing to reassure him,”
said one participant. This reason was particularly promi-
nent for patients who self-referred to the cardiologist af-
ter having a test such as electron-beam computed to-
mography.

The Inevitability of PCI
and the “Oculostenotic Reflex”

No matter why a patient was referred to catheterization,
once a lesion considered significant was identified, the
consensus about current practice was to proceed, in most
situations, with PCI at the same time. One salaried car-
diologist said, “I don’t have any financial incentive to do
procedures, but the reality is, by the time we’re this far
along, the die is cast. The cath lab staff probably wouldn’t
let us leave the lab unless we did something with the le-
sion.” Another participant said, “Yes, medical therapy is
as effective as PCI, but when I see a lesion, the bottom
line is that the oculostenotic reflex always wins out.” How-
ever, there was some recognition that yielding to the ocu-
lostenotic reflex, which refers to the practice of treating
a coronary stenosis based on severity alone,26 was po-
tentially hazardous. “Some people have an eyeball that
says anything needs angioplasty. There are times that your
eyeball tells you it’s a serious lesion, but many times it
leaves you completely in the dark,” remarked an inter-
ventional cardiologist.

Finally, the culture of the catheterization laboratory
appeared to promote the use of PCI, even in asymptom-
atic patients, as described by some participants:

Speaker 1: “He’s already gotten to the cath lab.” [laughter]

Speaker 2: “There’s no chance of escaping.”

Speaker 3: “That’s the end of it. He’s not going to get out of the cath
lab without a stent.”

Speaker 1: “The only thing that would really change is if there had been
an imaging study . . . and it would have changed it not by how you re-
spond to the cath, but by not doing the cath at all.”

MEDICOLEGAL CONCERNS

Medicolegal concerns were a strong motivating factor for
pursuing additional testing and for intervening, even in

asymptomatic patients. Many participants believed that
if an intervention was not performed and the patient sub-
sequently had a cardiac event, it would be difficult to de-
fend their decision not to intervene. “In California, if this
person had an event within 2 years, the doctor who didn’t
[intervene] would be successfully sued,” said one par-
ticipant. “The standard of care is to do it. It would not
be acceptable to do nothing.”

The fear of lawsuits extended to the case scenario in
which the stress test results did not match the coronary
lesions. One participant said, “Now you’re stuck [laughs].
I pursue this for legal reasons, and I feel that if some-
thing happens to this person, even if it’s breast artifact
or whatever, I’m stuck.”

TECHNOLOGICAL ADVANCES

Participants thought that the availability of new screening
technologies, such as electron-beam computed tomogra-
phy and computed tomographic angiography, had in-
creased the number of asymptomatic patients arriving at
their offices with imaging study results suggestive of ath-
erosclerosis. Once these patients presented, participants
thought that they should be treated aggressively, includ-
ing referral for catheterization and PCI, even while recog-
nizing that the evidence showed that this approach would
not prevent MI or death and might lower quality of life.

Participants believed that the advent of the DES had low-
ered the threshold for performing PCI, as these stents miti-
gated much of the risk of restenosis. As one interventional
cardiologist said, “[The] DES does change your approach.
You’re a lot more confident that you can do something for
the patient without it coming back and biting you.”

Between the second and third groups, data emerged re-
garding the risk of late stent thrombosis with DES. Al-
though the cardiologists in the third group stated that the
new data made them more cautious, they still believed that
most patients with coronary stenoses should have PCI.

COMMENT

We found that the current practice of cardiologists in our
sample is to recommend PCI for almost all significant le-
sions seen at cardiac catheterization. The cardiologists
believed they were benefiting even asymptomatic pa-
tients by performing PCI, particularly with the advent
of DES. These beliefs persisted despite the participants’
acknowledgment of evidence that PCI offers no benefit
for mortality or prevention of MI for patients with stable
CAD. This apparent gulf between evidence and practice
appears to be motivated primarily by emotional and psy-
chological factors.

Poses et al27 found that physicians were pessimistic about
the survival of medically treated patients with CAD and ex-
cessively optimistic about the benefits of revasculariza-
tion. Cardiologists in our study were similarly positive about
the benefits of PCI. This result may be the result, in part,
of underuse of maximal medical therapy in patients with
CAD,28 so that patients may not have had an adequate trial
of medical therapy before being referred for catheteriza-
tion. Many participants also believed an open artery is ben-
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eficial, despite evidence to the contrary.29-34 Regardless of
the reason, cardiologists’ confidence in the benefits of re-
vascularization procedures exceeds the clinical evidence and
likely contributes to the current high rate of revascular-
ization procedures.

Previous studies22,23,35 have documented a high cor-
relation between catheterization and revascularization
rates, suggesting that the oculostenotic reflex (this phrase
was widely used by participants) cited in the groups may
be operative. When deciding whether to pursue an in-
tervention, cardiologists discussed the technical feasi-
bility of opening an artery more often than the clinical
situation of the patient. This view was shared by most of
the cardiologists in our groups, including the interven-
tional and noninterventional cardiologists. In addition,
although fee-for-service creates financial incentives to
perform procedures, we found that even cardiologists in
capitated settings held this view, indicating that factors
other than payment are important to the decision to per-
form PCI. Finally, physicians’ and patients’ anxiety about
abnormal test results, coupled with the ease of adding
PCI during supposedly diagnostic catheterizations, has
made PCI almost inevitable in any patient with a signifi-
cant lesion.

Our data suggest that physicians are being influ-
enced by psychological factors such as the availability heu-
ristic, in which assessments of the probability of an event
are influenced by the ease with which an event can be
recalled.36 Thus, a rare but dramatic event, such as sud-
den death in a younger patient, may produce strong
memories and cause physicians to treat more aggres-
sively, particularly if the perceived risk of harm from a
procedure is small. In addition, participants in our groups
expressed more potential for regret because of inaction
(ie, not performing PCI) than because of performing pro-
cedures, which has also been called the “chagrin fac-
tor.”37 This chagrin, coupled with a fear of lawsuits (de-
spite no data that increased use of diagnostic tests or
procedures reduces the risk of being sued), appears to
contribute to the tendency to intervene in situations in
which there are no proven clinical benefits. Similar non-
clinical factors affecting physician decision making have
been described in other areas of medicine where physi-
cians’ actions are not consistent with the evidence base,
such as with the prescribing of antibiotics for sore throats,
overuse of screening tests for prostate cancer, and evalu-
ation of chest pain in the emergency department.38-42

Our study indicates that technological advancement
plays an important role in the expanded use of PCI. Car-
diologists in the study perceived the benefits of DES to
outweigh any risks, and these perceived benefits influ-
ence the decision to perform PCI. Although recent data
have raised concern about the risk of late stent throm-
bosis with DES, the cardiologists interviewed after the
new studies were presented still believed that the ben-
efits of PCI generally outweighed the risks. This belief
appears to be shared widely in the United States, where
80% of stents currently implanted are DESs.1

There are some limitations to our study. Our results re-
flect the opinions of the individuals who participated and
may also be affected by courtesy bias, where participants
give responses they believe the interviewer wants to hear,

and interview bias, where interviewer reactions affect the
responses given. However, we conducted multiple focus
groups in rural, suburban, and urban areas with cardiolo-
gists from all types of practices, and consistent themes
emerged, making it more likely that the opinions ex-
pressed reflect those of a high proportion of cardiologists.
Our focus groups were conducted in California, which may
limit the generalizability of our study results to other parts
of the United States and to other countries, although the
pattern of increasing PCI use has been seen world-
wide.43,44 We used hypothetical clinical scenarios as a ba-
sis for discussion, which may not exactly mimic real-life
clinical practice, and we presented only a few of many pos-
sible case scenarios. Assessing patient viewpoints could give
further insight into physician decision making; however,
patient interviews were beyond the scope of this study. Fi-
nally, while the focus group method is effective in identi-
fying issues related to physician decision-making, it can-
not directly measure the outcomes of those decisions.

The treatment of CAD is complex, and physician judg-
ment is an important factor in the decision-making pro-
cess. Although cardiologists may believe they are ben-
efiting their stable patients with CAD by performing PCI,
this belief appears to be based on emotional and psycho-
logical factors rather than on evidence of clinical ben-
efits. Future studies should determine how physicians’
decisions are influenced by nonclinical factors and should
focus on the development of methods to help providers
understand the basis of their motivations, to incorpo-
rate evidence from the clinical literature more fully into
their medical decision making, and to find greater bal-
ance between their emotions and beliefs and the clinical
evidence to provide the best treatment for patients.

Accepted for Publication: February 28, 2007.
Correspondence: Rita F. Redberg, MD, MSc, Division of
Cardiology, University of California–San Francisco
School of Medicine, 505 Parnassus Ave, Ste M-1180, San
Francisco, CA 94143-0124 (redberg@medicine.ucsf
.edu).
Author Contributions: Drs Lin, Dudley, and Redberg had
full access to all of the data in the study and take respon-
sibility for the integrity of the data and the accuracy of
the data analysis. Study concept and design: Lin, Dudley,
and Redberg. Acquisition of data: Lin, Dudley, and Redberg.
Analysis and interpretation of data: Lin, Dudley, and
Redberg. Drafting of the manuscript: Lin, Dudley, and
Redberg. Critical revision of the manuscript for important
intellectual content: Lin, Dudley, and Redberg. Statistical
expertise: Lin. Obtained funding: Dudley and Redberg. Ad-
ministrative, technical, or material support: Dudley. Study
supervision: Dudley and Redberg.
Financial Disclosures: Dr Redberg serves as a member
of the CV Therapeutics Women’s Advisory Board.
Funding/Support: This study was supported by the Blue
Shield of California Foundation and by Ruth L. Kirschstein
National Research Service Award institutional research
training grant T32 (Dr Lin).
Role of the Sponsor: The Blue Shield of California Foun-
dation had no role in the design and conduct of the study;
in the collection, analysis, and interpretation of the data;
or inthepreparation, review,orapprovalof themanuscript.

(REPRINTED) ARCH INTERN MED/ VOL 167 (NO. 15), AUG 13/27, 2007 WWW.ARCHINTERNMED.COM
1608

©2007 American Medical Association. All rights reserved.

Downloaded From: http://archinte.jamanetwork.com/ on 02/19/2014



Additional Contributions: Janet Wright, MD, Morton
Kern, MD, Greg Thomas, MD, Joshua Cohen, MD,
Andrew Michaels, MD, and Ralph Brindis, MD, pro-
vided feedback on case scenarios and assistance in sug-
gesting physicians. Stephen Crane, MBA, Luciana Garcia,
MA, and Eunice Chee, MA, helped to set up the focus
groups. We thank the cardiologists and the University
of California–San Francisco cardiology fellows who par-
ticipated in our focus group.

REFERENCES

1. Thom T, Haase N, Rosamond W, et al; American Heart Association Statistics Com-
mittee and Stroke Statistics Subcommittee. Heart disease and stroke statistics—
2006 update: a report from the American Heart Association Statistics Commit-
tee and Stroke Statistics Subcommittee [published corrections appear in Circulation.
2006;113(14):e696 and Circulation. 2006;114(23):e630]. Circulation. 2006;
113(6):e85-e101.

2. Grines CL, Browne KF, Marco J, et al; Primary Angioplasty in Myocardial Infarc-
tion Study Group. A comparison of immediate angioplasty with thrombolytic therapy
for acute myocardial infarction. N Engl J Med. 1993;328(10):673-679.

3. Global Use of Strategies to Open Occluded Coronary Arteries in Acute Coronary
Syndromes (GUSTO IIb) Angioplasty Substudy Investigators. A clinical trial com-
paring primary coronary angioplasty with tissue plasminogen activator for acute
myocardial infarction [published correction appears in N Engl J Med.
1997;337(4):287]. N Engl J Med. 1997;336(23):1621-1628.

4. Weaver WD, Simes RJ, Betriu A, et al. Comparison of primary coronary angio-
plasty and intravenous thrombolytic therapy for acute myocardial infarction: a
quantitative review [published correction appears in JAMA. 1998;279(23):1876].
JAMA. 1997;278(23):2093-2098.

5. Zijlstra F, de Boer MJ, Hoorntje J, Reiffers S, Reiber J, Suryapranata H. A com-
parison of immediate coronary angioplasty with intravenous streptokinase in acute
myocardial infarction. N Engl J Med. 1993;328(10):680-684.

6. Al Suwaidi J, Holmes DR Jr, Salam AM, Lennon R, Berger PB. Impact of coro-
nary artery stents on mortality and nonfatal myocardial infarction: meta-
analysis of randomized trials comparing a strategy of routine stenting with that
of balloon angioplasty. Am Heart J. 2004;147(5):815-822.

7. Bucher HC, Hengstler P, Schindler C, Guyatt GH. Percutaneous transluminal coro-
nary angioplasty versus medical treatment for non-acute coronary heart disease: a
meta-analysis of randomised controlled trials. BMJ. 2000;321(7253):73-77.

8. Katritsis DG, Ioannidis JP. Percutaneous coronary intervention versus medical
therapy in nonacute coronary artery disease: a meta-analysis. Circulation. 2005;
111(22):2906-2912.

9. Pitt B, Waters D, Brown WV, et al; Atorvastatin versus Revascularization Treat-
ment Investigators. Aggressive lipid-lowering therapy compared with angio-
plasty in stable coronary artery disease. N Engl J Med. 1999;341(2):70-76.

10. Holubkov R, Laskey WK, Haviland A, et al; Registry Investigators. Angina 1 year
after percutaneous coronary intervention: a report from the NHLBI Dynamic
Registry. Am Heart J. 2002;144(5):826-833.

11. Bourassa MG, Brooks MM, Mark DB, et al. Quality of life after coronary revascu-
larization in the United States and Canada. Am J Cardiol. 2000;85(5):548-553.

12. Spertus JA, Salisbury AC, Jones PG, Conaway DG, Thompson RC. Predictors of
quality-of-life benefit after percutaneous coronary intervention. Circulation. 2004;
110(25):3789-3794.

13. McFadden EP, Stabile E, Regar E, et al. Late thrombosis in drug-eluting coro-
nary stents after discontinuation of antiplatelet therapy. Lancet. 2004;364(9444):
1519-1521.

14. Pfisterer M, Brunner-La Rocca HP, Buser PT, et al. Late clinical events after clo-
pidogrel discontinuation may limit the benefit of drug-eluting stents: an obser-
vational study of drug-eluting versus bare-metal stents. J Am Coll Cardiol. 2006;
48(12):2584-2591. doi:10.1016/j.jacc.2006.10.026.

15. Ayanian JZ, Epstein AM. Differences in the use of procedures between women
and men hospitalized for coronary heart disease. N Engl J Med. 1991;325(4):
221-225.

16. Ayanian JZ, Udvarhelyi IS, Gatsonis CA, Pashos CL, Epstein AM. Racial differ-
ences in the use of revascularization procedures after coronary angiography. JAMA.
1993;269(20):2642-2646.

17. Epstein AM, Weissman JS, Schneider EC, Gatsonis C, Leape LL, Piana RN.
Race and gender disparities in rates of cardiac revascularization: do they reflect
appropriate use of procedures or problems in quality of care? Med Care. 2003;
41(11):1240-1255.

18. Kressin NR, Petersen LA. Racial differences in the use of invasive cardiovascu-
lar procedures: review of the literature and prescription for future research. Ann
Intern Med. 2001;135(5):352-366.

19. Maynard C, Sun H, Lowy E, Sales AE, Fihn SD. The use of percutaneous coro-

nary intervention in black and white veterans with acute myocardial infarction.
BMC Health Serv Res. 2006;6:107.

20. Peterson ED, Shaw LK, DeLong ER, Pryor DB, Califf RM, Mark DB. Racial varia-
tion in the use of coronary-revascularization procedures: are the differences real?
do they matter? N Engl J Med. 1997;336(7):480-486.

21. Whittle J, Conigliaro J, Good CB, Lofgren RP. Racial differences in the use of
invasive cardiovascular procedures in the Department of Veterans Affairs medi-
cal system. N Engl J Med. 1993;329(9):621-627.

22. Maynard C, Sales AE. Changes in the use of coronary artery revascularization
procedures in the Department of Veterans Affairs, the National Hospital Dis-
charge Survey, and the Nationwide Inpatient Sample, 1991-1999. BMC Health
Serv Res. 2003;3(1):12-20.

23. Wennberg DE, Kellett MA, Dickens JD, Malenka DJ, Keilson LM, Keller RB.
The association between local diagnostic testing intensity and invasive cardiac
procedures. JAMA. 1996;275(15):1161-1164.

24. Krueger RA, Casey MA. Focus Groups: A Practical Guide for Applied Research.
3rd ed. Thousand Oaks, CA: Sage Publications Inc; 2002.

25. Glaser B, Strauss A. The Discovery of Grounded Theory. Chicago, IL: Aldine; 1967.
26. Topol EJ, Nissen SE. Our occupation with coronary luminology: the dissociation

between clinical and angiographic findings in ischemic heart disease. Circulation.
1995;92(8):2333-2342.

27. Poses RM, Krueger JI, Sloman S, Elstein AS. Physicians’ judgments of survival af-
ter medical management and mortality risk reduction due to revascularization pro-
cedures for patients with coronary artery disease. Chest. 2002;122(1):122-133.

28. Samuels BA, Diamond GA, Mahrer PR, Denton TA. Intensity of antianginal therapy
in patients referred for coronary angiography: a comparison of fee-for-service
and health maintenance organization therapeutic strategies. Clin Cardiol. 2000;
23(3):165-170.

29. Boden WE, O’Rourke RA, Crawford MH, et al; Veterans Affairs Non-Q-Wave
Infarction Strategies In-Hospital (VANQWISH) Trial Investigators. Outcomes in
patients with acute non–Q-wave myocardial infarction randomly assigned to an
invasive as compared with a conservative management strategy [published cor-
rection appears in N Engl J Med. 1998;339(15):1091]. N Engl J Med. 1998;
338(25):1785-1792.

30. Wexler LF, Blaustein AS, Lavori PW, Lehmann KG, Wade M, Boden WE. Non-Q-
wave myocardial infarction following thrombolytic therapy: a comparison of
outcomes in patients randomized to invasive or conservative post-infarct as-
sessment strategies in the Veterans Affairs Non–Q-Wave Infarction Strategies
In-Hospital (VANQWISH) Trial. J Am Coll Cardiol. 2001;37(1):19-25.

31. Topol EJ, Califf RM, George BS, et al. A randomized trial of immediate versus
delayed elective angioplasty after intravenous tissue plasminogen activator in acute
myocardial infarction. N Engl J Med. 1987;317(10):581-588.

32. TIMI Research Group. Immediate versus delayed catheterization and angio-
plasty following thrombolytic therapy for acute myocardial infarction: TIMI II A
results. JAMA. 1988;260(19):2849-2858.

33. TIMI Study Group. Comparison of invasive and conservative strategies after treat-
ment with intravenous tissue plasminogen activator in acute myocardial infarc-
tion: results of the Thrombolysis in Myocardial Infarction (TIMI) phase II trial.
N Engl J Med. 1989;320(10):618-627.

34. Hochman JS, Lamas GA, Buller CE, et al; Occluded Artery Trial Investigators.
Coronary intervention for persistent occlusion after myocardial infarction. N Engl
J Med. 2006;355(23):2395-2407.

35. Verrilli D, Welch HG. The impact of diagnostic testing on therapeutic interventions.
JAMA. 1996;275(15):1189-1191.

36. Tversky A, Kahneman D. Availability: a heuristic for judging frequency and
probability. Cognit Psychol. 1973;5(2):207-232.

37. Feinstein AR. The “chagrin factor” and qualitative decision analysis. Arch Intern
Med. 1985;145(7):1257-1259.

38. Katz DA, Williams GC, Brown RL, et al. Emergency physicians’ fear of malprac-
tice in evaluating patients with possible acute cardiac ischemia [published on-
line ahead of print July 14, 2005]. Ann Emerg Med. 2005;46(6):525-533.

39. Kumar S, Little P, Britten N. Why do general practitioners prescribe antibiotics for
sore throat? grounded theory interview study. BMJ. 2003;326(7381):138-144.

40. Petursson P. GPs’ reasons for “non-pharmacological” prescribing of antibiotics: a
phenomenological study. Scand J Prim Health Care. 2005;23(2):120-125.

41. Sorum PC, Shim J, Chasseigne G, Bonnin-Scaon S, Cogneau J, Mullet E. Why
do primary care physicians in the United States and France order prostate-
specific antigen tests for asymptomatic patients? Med Decis Making. 2003;
23(4):301-313.

42. Voss JD, Schectman JS. Prostate cancer screening practices and beliefs. J Gen
Intern Med. 2001;16(12):831-837.

43. Lucas FL, DeLorenzo MA, Siewers AE, Wennberg DE. Temporal trends in the uti-
lization of diagnostic testing and treatments for cardiovascular disease in the United
States, 1993-2001. Circulation. 2006;113(3):374-379.

44. Maier W, Abay M, Cook S, Togni M, Zeiher A, Meier B; Working Group Interven-
tional Cardiology and Coronary Pathophysiology of the European Society of Car-
diology. The 2002 European registry of cardiac catheter interventions. Int J Cardiol.
2006;113(3):299-304.

(REPRINTED) ARCH INTERN MED/ VOL 167 (NO. 15), AUG 13/27, 2007 WWW.ARCHINTERNMED.COM
1609

©2007 American Medical Association. All rights reserved.

Downloaded From: http://archinte.jamanetwork.com/ on 02/19/2014


