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BACKGROUND: Percutaneous coronary intervention
(PCI) is performed in many patients with stable coronary
artery disease, despite evidence of little clinical benefit
over optimal medical therapy.

OBJECTIVE: To examine physicians’ beliefs, practices,
and decision-making regarding elective PCI.

DESIGN: Six focus groups, three with primary care
physicians and three with cardiologists. Participants dis-
cussed PCI using hypothetical case scenarios. Transcripts
were analyzed using grounded theory, and commonly
expressed themes regarding the decision-making pathway
to PCI were identified.

PARTICIPANTS: Twenty-eight primary care physicians
and 20 interventional and non-interventional cardiolo-
gists in Butte County, Orange County, and San Francisco
Bay Area, California, in 2006.

RESULTS: A number of factors led primary care physi-
cians to evaluate non-symptomatic or minimally symp-
tomatic patients for coronary artery disease and refer
them to a cardiologist. The use of screening tests often led
to additional testing and referral, as well as fear ofmissing
a coronary stenosis, perceived patient expectations, and
medicolegal concerns. The end result was a cascade such
that any positive test would generally lead to the cathe-
terization lab, where an “oculostenotic reflex”made PCI a
virtual certainty.

CONCLUSIONS: The widespread use of PCI in patients
with stable coronary artery disease—despite evidence of
little benefit in outcomes over medical therapy—may in
part be due to psychological and emotional factors leading
to a cascade effect wherein testing leads inevitably to PCI.
Determining how to help physicians better incorporate
evidence-based medicine into decision-making has im-
portant implications for patient outcomes and the optimal
use of new technologies.
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INTRODUCTION

Coronary artery disease (CAD) is the leading cause ofmorbidity and
mortality in the United States and is a major cause of rising health
care costs, with estimated direct and indirect costs of $142.5 billion
in 2003.1 Recent technological advances, such as computed
tomography (CT) angiography and electron beam CT (EBCT), have
allowed detection of coronary atherosclerosis in asymptomatic
patients, also known as screening. Some physicians have called
for increased screening of patientswith intermediate cardiac risk by
Framingham criteria.2–4 Aggressive direct marketing to the public
and extensive media coverage5 have also increased public demand
for new cardiac screening tests.6,7 The increase in testing of
asymptomatic persons has paralleled a rise in revascularization
rates,8,9 particularly with percutaneous coronary interventions
(PCI), with over 1.2millionPCIsdone in theUnitedStates in2003.10

Despite the ability to identify subclinical disease, current
evidence does not show benefit of PCI for patients with asymp-
tomatic or minimally symptomatic CAD. Trials have demonstrat-
ed no decrease in risk of mortality or myocardial infarction (MI)
after PCI, compared to optimal medical therapy, in patients with
stable CAD.11–14 PCI can provide symptomatic relief for patients
with angina, but in one study, 23% of patients undergoing PCI
were asymptomatic, and of those patients almost two-thirds
reported no change in or worse quality of life.15

Despite the evidence that PCI does not decrease the risk of
future cardiac events when added to optimal medical therapy,
rates of PCI have risen by 326% in the past decade, and a
significant number of patients with stable CAD undergo PCI.16 It
is not known what factors lead physicians to consistently
recommend PCI over optimal medical therapy in patients with
stable CAD. Since quantitative studies alone cannot explore in
depth the clinical reasoning behind the decision to refer patients
to PCI, we chose to conduct focus groups to assess the attitudes,
beliefs, and practices of physicians that lead to the current
pattern of diagnosis and treatment for patients with stable CAD.

METHODS

Study Design and Setting

We conducted six focus groups throughout California in rural,
suburban, and urban areas between April and September 2006.
We chose to conduct focus groups because it is a useful
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methodology to explore complex, rapidly changing phenomena
and for exploratory studies in areas in which previous literature
is limited.17 The study was approved by the University of
California San Francisco Committee on Human Research.

Recruitment

We used network sampling (recommendations from other
physicians) and purposeful sampling (selecting for certain
characteristics) strategies to ensure that thought leaders from
the community and diverse viewpoints would be represented.
Cardiologists and primary care physicians (PCP) were recruit-
ed via recommendations from local physicians in leadership
positions in the American College of Cardiology and the Society
for Cardiovascular Angiography and Interventions, although
membership in either organization was not required for
participation. For PCP groups, internists and family practi-
tioners were invited; for cardiologist groups, interventional and
noninterventional cardiologists were invited. Physicians were
recruited from solo, group, and academic practice settings. All
respondents were accepted. Invitations were sent to a total of
275 physicians (148 PCPs, 127 cardiologists). A heterogeneous
group of 28 PCPs and 20 cardiologists participated (Table 1).
All participants gave written, informed consent.

Focus Groups

PCPs and cardiologists were interviewed in separate groups to
encourage frank discussion. All groups were led by one or more of
the authors. Focus groups were semi-structured, with the
moderator using a focus group guide and three hypothetical case
scenarios to facilitate discussion (Appendix, available online).18 All
scenarios represented cases where the available evidence sug-

gested no outcome benefit from PCI (Table 2). The cases were pilot
tested on cardiology fellows and general internal medicine fellows
from the University of California, San Francisco for clarity and
representation of common clinical scenarios, and were modified
based on their feedback. The participants were presented with
each case scenario one step at a time and were asked what they
woulddo at each step. In all scenarios, the patient had one ormore
significant coronary stenoses found after cardiac catheterization.
The moderator invited participation from all group members, and
provided factual data when necessary, including data from
relevant clinical trials, to assist group members in interpreting
the case scenarios and to stimulate discussion.

Data Analysis

Discussions were audiotaped and transcribed. Analysis was done
according to grounded theory, a qualitative method in which data
are categorized and explanatory theories emerge from the data.19

Transcripts and notes were independently read and coded by two
investigators (GAL, RFR) using QSR N-VIVO 7.0 software (QSR
International, Doncaster, Australia). The constant comparison
method was used for coding, applying codes identified in the first
transcript to subsequent transcripts, and adding codes as new
themes emerged.20 The coded data from the two investigators
(GAL, RFR) was then combined and organized into major themes.
Themajor themes were then discussed, revised, and agreed upon
by all three investigators. The transcripts were then reviewed and
re-coded on the basis of the major themes. Two methods of
triangulationwereused to reduce bias in the analysis: investigator
triangulation (multiple investigators attended the focus groups
and/or reviewed the transcripts) and disciplinary triangulation

Table 1. Characteristics of Focus Group Members

Characteristic Total
N (%)

Butte
County
(rural)

Orange
County
(suburban)

SF Bay
area
(urban)

Primary care
physicians

28 6 10 12

Male 21 (75) 5 9 7
Family practice 7 (25) 3 3 1
Internal medicine 21 (75) 3 7 11
Mean age in years
(range)

47.1
(32–68)

44.5 46.7 48.9

Mean years in practice
(range)

16.4
(3–36)

13.9 16.0 18.1

Type of practice
Academic 3 (11) 0 0 3
Multi-specialty group 12 (43) 4 6 2
Solo, other 13 (46) 2 4 7
Cardiologists 20 7 4 9
Male 18 (90) 6 4 7
Interventional
cardiologist

7 (35) 3 1 3

Mean age in years
(range)

55.5
(35–85)

54 60.5 53.5

Mean years in practice
(range)

26.1
(1–54)

23.4 27.3 28

Type of practice
Academic 3 (15) 0 3 0
Multi-specialty group 14 (70) 5 1 8
Solo 3 (15) 2 0 1

Table 2. Hypothetical Case Scenarios Presented to Focus Group
Participants

Three case scenarios

Case 1
History: 45-year-old asymptomatic man with a family history of MI,
who presents after a calcium scan showed a score of 745

Diagnostic test results: Exercise treadmill test. The patient goes
11 minutes on the Bruce protocol and has 1–2 mm ST depression
at peak exercise

Catheterization results: Tight lesion in his left anterior descending
artery

Case 2
History: 55-year-old woman smoker complains of a sharp pain in
her chest. It is not associated with exercise, and occurs mostly in the
evening

Diagnostic test results: Exercise SPECT showed decreased tracer
uptake in the anteroseptal region

Catheterization results: Tight lesions in her proximal right coronary
artery and posterior descending artery

Case 3
History: 60-year-old man presents because he gets tired more easily
in the evenings. He has no chest pain or shortness of breath

Diagnostic test results: Exercise treadmill test with thallium imaging.
The patient goes 6 minutes on the Bruce protocol and achieves 70%
of maximum predicted heart rate. The EKG shows 1/2 mm ST
depressions and thallium images show mild reversibility in the
inferolateral region with a normal ejection fraction

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

MI = myocardial infarction; SPECT = single positron emission computed
tomography; EKG = electrocardiogram
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(the investigators represented different areas of expertise).21 A set
of common themes seen throughout all focus groups was
extracted from the coding and agreed upon by all investigators.

Respondent Validation

To validate our findings, each participant was sent a summary
of major themes from their own focus group and asked to rate
their agreement with the summary points.22

RESULTS

We report only major themes appearing in all groups. Based on
group summaries sent to the participants, 27 of 28 PCPs strongly
agreed or agreed with the summary; one PCP did not respond.
Eighteen of 20 cardiologists strongly agreed or agreed with the
summary; one cardiologist neither agreed nor disagreed with the
summary, and one cardiologist disagreed with the summary.

The Role of Screening Tests

Although PCPs disagreed about the utility of new screening tests
such as EBCT or CT angiography, they all agreed they would not
order testing for patients with a low pre-test probability of CAD.
However, if a patient self-referred for a screening test, physicians
were uncomfortable not doing additional testing, regardless of
their opinions about the value of EBCT results. “Unfortunately
nowhehas this test result [fromEBCT] thatweprobablywouldn’t
have ordered, but you can’t ignore it, you have to do something,”
remarked one PCP. Cardiologists also debated the use of EBCT
and CT angiography as screening tests, and while there was
disagreement about the appropriate use of these tests, they took
a “positive” screening result such as a high calcium score as
evidence of CAD and proceeded to recommended further testing
and aggressive treatment.

The Role of Fear and the Preference
for Intervention

Fear of missing a coronary lesion that may later cause problems
for a patient was commonly cited as a reason for further testing
by both PCPs and cardiologists, particularly in younger patients.
“I had a friend who was 42, healthy, and dropped dead after
jogging one day. I’malways afraid tomiss a ‘widow-maker’ lesion,
and those are the lesions you worry most about,” said one PCP.
Because of anxiety aboutmissing lesions, actionwas perceived to
be better than inaction. In addition, cardiologists appeared to
regard using only medical therapy to treat a patient with a
significant lesion as providing substandard care. They generally
believed that opening a stenosed artery was beneficial, regardless
of the patient’s symptom status and despite their recognition that
the procedure did not prevent MI or death.

Perception of Patient Expectations

PCPs felt that patients believe there are benefits to having a test
and this made them more willing to order tests. “People want
more tests. Tests are a good thing. I don’t think people think
about all the possible results—they get tests for reassurance,”
said one PCP. “Some huge percentage of people would want to be

screened for a disease even if nothing can be done about it. It
reminds us of what expectations are,” remarked another PCP.
Both PCPs and cardiologists also believed that a patient wanted
and expected additional testing after any positive or equivocal test
result, stating that the additional testing would help relieve
patient anxiety.

Cardiologists stated that they were also influenced by the
perception that patients preferred the less invasive PCI procedure
over surgery, leading them to recommend PCI inmost situations.
The cardiologists raised this point even though medical therapy
would have been amore appropriate comparison than surgery for
the patients in the cases. “Everyone said PCI, but I think it
depends whether his lesions are amenable—are you going to
send this asymptomatic guy for CABG?” one cardiologist said.

Non-clinical Issues: Medicolegal Liability
and Financial Incentives

PCPs cited medicolegal liability as a reason for referral to a
cardiologist. “In the back of all of ourminds are the legal concerns
here. Even doing a stress echo without cardiology follow-up
opens somebody up to potential disaster,” said one PCP. This
concern prompted referral even if the PCP thought medical
management was appropriate. “We would feel more comfortable
treating patients medically if we weren’t worried about being
sued. If the cardiologist tells me it’s okay to treat him medically
then I feel the burden’s been taken off me, whereas if I make that
decision and the patient has anMI, what kind of risk am I putting
myself at?” said one PCP.

Participants in all groups placed greater weight on the risk of
not intervening than on the risk of complications from proce-
dures when making treatment decisions. “Look, if you didn’t do
something and something happened, you’d be sued. If you put in
a stent and there’s an event, that’s a typical, expected complica-
tion,” stated a cardiologist.

The payment structure of health carewas alsomentioned as an
important factor in physiciandecision-making. Therewere several
points of view from which finances entered the discussion—the
patient and their out of pocket costs, the payer, and the physician.
Several PCPs felt that some patients would prefer a procedure to
medical therapy because the costs of a PCI would be fully covered
under their insurance plan while medications often involved out-
of-pocket costs. In addition, PCPs felt that the treatment recom-
mendation of PCI or medical therapy was often influenced by the
type of practice the cardiologist was a part of (i.e., fee-for-service
versus managed care). Cardiologists in our groups did not
extensively discuss the financial incentives related to PCI; howev-
er, one cardiologist practicing in a capitated environment noted
that he routinely recommended PCI for patients with stable CAD
even though he would not benefit financially.

The Cascade Effect of Testing

All of the above reasons influenced physicians to order more
testing, which would eventually lead to a referral to a cardiologist
and an intervention. Regardless of whether they would have
ordered the test in the first place, PCPs stated that they felt
obligated to refer patients to a cardiologist after any positive or
equivocal workup for CAD. “It’s a game of hot potato where the
calciumscore is 745,what are you going to dowith it? I wouldn’t be
comfortable until a cardiologist has seen this. This guy’s wife has
bought him much more than a CT scan—she’s bought him the
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entrée into the whole garden path of tests...any kind of equivocal
result and I think he’s going to be in the cath lab,” said one PCP.
The tendency to refer patients with positive tests to cardiologists
was also due in part to a concern that their own knowledge base
was not up to date. One PCP said, “I’m far enough out of residency
now that I don’t knowwhat the latest evidence is. That’swhy I send
the patient to the cardiologist—I assume they know the correct
thing to do.” PCPs stated that they did not have any input into
treatment decisions after referral, and expected cardiologists to
make appropriate recommendations for treatment.

Among the cardiologists, although there was acknowledg-
ment that PCI was an invasive procedure with risks, PCI was
the recommended treatment for all amenable stenoses. “Gen-
erally I consent the patients for cath and PCI at the same time.
You don’t want to expose the patient to extra risk by sticking
their groin again. You already have the sheath in, so mostly
you just go ahead and do it,” said one cardiologist.

The “Oculostenotic Reflex”
Cardiologists referred to “the oculostenotic reflex,”23 which
guaranteed that if an amenable lesion was found in the
catheterization laboratory, all patients (even asymptomatic)
would receive a stent. This action was based on the strong belief
that PCI benefited patients with stable CAD. “Since 1970 we’ve
had a drop in mortality, so even if we don’t have the clinical data,
whatever we’re doing has worked,” said one cardiologist.” Even
when challenged about the lack of benefit of adding PCI to
optimal medical therapy in preventing future cardiac events,
most cardiologists still felt that any patient with a significant
coronary stenosis should get PCI, even while acknowledging the
evidence. “We all agree that we don’t know if we’re doing the right
thing, but if there’s a lesion, we’ll fix it,” remarked a cardiologist.
Another added, “Because we’ve gotten to the cath lab, even
though I can’t connect any of the dots that make any sense in
terms of explaining [the reason for the procedure] to somebody,
the likelihood is that patient leaves the cath lab with an open
artery, if it’s technically doable at low risk.” This chasm between
knowledge and behavior was present throughout all the group
discussions, and was acknowledged even by salaried cardiolo-
gists in our groups.

DISCUSSION

We found that psychological and emotional factors played an
important role, often prevailing over evidence from clinical
trials, in physician decision-making for patients with stable
CAD. Despite physician knowledge that the current available
evidence shows that PCI does not prevent MI or death in
patients with stable CAD, their statements suggested that they
often downplayed or even ignored this evidence when making
decisions about testing and treatment for patients with CAD. In
addition, the ease and availability of PCI, along with the
perceived low risk of the procedure, led physicians to recom-
mend PCI even for patients in whom clinical benefit has not
been clearly demonstrated.

Our data suggest that the initial test begins a cascade effect,
first described by Mold and Stein in 1986 (Fig. 1).24 Faced with
any positive test result, no matter how low the patient’s risk of
CAD, physicians were uncomfortable without recommending
further testing, referral, or procedure, which ultimately led to

PCI. Physicians reported finding it difficult to interrupt the
cascade. In addition, both PCPs and cardiologists endorsed a
firm belief that PCI would prevent the MI and death from a
“widow-maker lesion,” citing the “open-artery hypothesis (the
notion that an open artery is better than a stenosed artery),”25

and thus they believed that stenoses should be opened, regard-
less of functional significance.

In addition, the potential consequences of an invasive proce-
dure had less emotional impact than the potential consequences
of missing disease, such that physicians felt that doing an
invasive procedure was almost always better for the patient.
Acknowledging the tension between the available evidence and
their feelings of whatwas best, physicians tended to justify a non-
evidence-based approach (“I know the data shows there is no
benefit, but”) by focusing on the ease of PCI and belief that an
open artery was better while minimizing the risks of PCI. The
above traits of physicians—the tendency for action, the belief in
their decisions, the reliance on results and first hand experience
rather than book knowledge—were previously described by Eliot
Freidson in 1970 in his description of the clinicalmentality,26 and
suggest that simply providing evidence to physicians is not likely
to change these long-standing behaviors from contributing to the
cascade effect.

Both PCPs and cardiologists cited patients’ expectations as a
major reason for further testing and treatment, even if the
physician did not think further testing was necessary. Prior
research suggests physician perceptions of patient preferences
for more testing may be correct. Sox and colleagues found that
patients with nonspecific chest pain felt that care was “better
than usual” if they had diagnostic testing compared with no
diagnostic testing,27 while Schwartz and colleagues found that
87% of patients thought that routine screening tests for cancer
were a good idea, and that 86%of patientswould have a free total-
body CT scan if offered.28 This enthusiasm for testing, coupled
with direct-to-consumer advertising for cardiac screening and
media accounts of “life-saving” tests,5 may lead to increased

Figure 1. Cascade effect of screening for coronary artery disease.
Representation of pathway from initial patient contact to percuta-
neous coronary intervention (PCI), based on results from focus

groups of primary care physicians and cardiologists. Reasons for
the use of PCI in asymptomatic or minimally symptomatic patients

are listed for each step in the pathway.
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patient demand. In addition, most patients erroneously believe
that PCI can prevent future MI,29 which may lead to patient
pressure for intervention. The above factors contribute to the
perception among both PCPs and cardiologists that a test or
procedure is the preferable course of action, particularly for
avoiding malpractice lawsuits (although no data exist to support
this theory) and pleasing patients. Paradoxically, greater use of
tests has not been shown to equate to better outcomes for
patients.30,31

Financial incentives also may help drive the expanded use of
PCI. Previous studies have shown that payment mechanism and
financial incentives can influence physician behavior and re-
source use.32–34 Given the current level of fee-for-service reim-
bursement for procedures, this may subtly encourage the use of
PCI for patientswith stable CAD, even though this possibility was
not extensively discussed in our groups. The structure of the
health care system itself may also encourage use of cardiac
procedures; for example, the opening of cardiac specialty hospi-
tals has been associated with an increased rate of cardiac
catheterization and PCI.35 In addition, a recent systematic review
found that studies that supportedwidespreaduse of drug-eluting
stents (DES), compared with those that did not, were more likely
to be of lower quality, from the United States, and industry
sponsored, suggesting that market influences may play a role in
the rapid expansion of unproven technologies.36 Aligning pay-
ment incentives to the appropriateness of physician decisions
may help physicians use PCI more prudently. However, even
physicians in our group who had no financial incentive to
recommend PCI (e.g., PCPs and salaried cardiologists) tended to
recommend treatment with PCI. This suggests that there may be
a cultural bias toward technology overuse beyond financial
incentives that affects physician behavior.

There are some limitations to our study. Our results reflect the
opinions of the participants, whomay have been affected by types
of response bias in which participants may alter or conceal their
opinions due to discomfort with some aspect of the group or
moderator, may give responses they believe the interviewerwants
to hear, and may avoid discussing controversial topics. However,
the high level of participation, enthusiasm, and debate during
our groups make these biases less likely, although certain
controversial topics, such as the financial incentives to physi-
cians for PCI, were not as widely discussed as other topics by our
participants. Also, we were unable to obtain data on physicians
who declined to participate, so the extent of selection bias is
unknown.However, we conductedmultiple focus groups in rural,
suburban, and urban areas with physicians from several types of
practices and consistent themes emerged, making it more likely
that the opinions expressed reflect those of the general popula-
tion of PCPs and cardiologists in California, although generaliz-
ability to other parts of the United States and to other countries
may be limited.We used hypothetical clinical scenarios as a basis
for discussion, which may not exactly mimic real-life clinical
practice, and we presented only a few of many possible case
scenarios. However, using clinical vignettes can provide valid
measurements of the quality of care provided by physicians,
particularly when focusing on processes of care.37–39 Exploring
patients’ viewpoints could give further insight into physician
decision-making; however, patient interviews were beyond the
scope of this study. Finally, while qualitative methods provide in-
depth insight into the process of physician decision-making,
outcome measurements are necessary to assess the impact of
physician decisions.

New technologies have led to the ability to diagnose and treat
CAD even at early, asymptomatic stages and have led to the
widespread use of PCI in populations for which benefits in quality
of life and mortality have not been demonstrated. Our results
show that PCPs play a key role in initiating the cascade to PCI.
Many factors other than scientific evidence are operative in
leading mildly or asymptomatic patients toward coronary angiog-
raphy and PCI. These factors appear to be more powerful than
evidence from clinical trials. This calls for more ways to ensure
consistent incorporation of evidence into clinical decision-making.
Building the evidence base lays the foundation, but alone often
doesnot lead to change inphysicianbehavior. Futurework should
focus on helping physicians balance clinical evidence, psycholog-
ical and emotional factors, patient expectations, and use of the
latest technologies to obtain optimal patient outcomes.
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