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Abstract
Background: Few researchers have examined the perceptions of physicians referring cases for
angiography regarding the degree to which collaboration occurs during percutaneous coronary
intervention (PCI) decision-making. We sought to determine perceptions of physicians concerning
their involvement in PCI decisions in cases they had referred to the cardiac catheterization
laboratory at a major academic medical center.
Methods: An anonymous survey was mailed to internal medicine faculty members at a major
academic medical center. The survey elicited whether responders perceived that they were
included in decision-making regarding PCI, and whether they considered such collaboration to be
the best process of decision-making.
Results: Of the 378 surveys mailed, 35% (133) were returned. Among responding noncardiologists, 89% indicated that in most cases, PCI decisions were made solely by the
interventionalist at the time of the angiogram. Among cardiologists, 92% indicated that they
discussed the findings with the interventionalist prior to any PCI decisions. When asked what they
considered the best process by which PCI decisions are made, 66% of non-cardiologists answered
that they would prefer collaboration between either themselves or a non-interventional
cardiologist and the interventionalist. Among cardiologists, 95% agreed that a collaborative
approach is best.
Conclusion: Both non-cardiologists and cardiologists felt that involving another decision-maker,
either the referring physician or a non-interventional cardiologist, would be the best way to make
PCI decisions. Among cardiologists, there was more concordance between what they believed was
the best process for making decisions regarding PCI and what they perceived to be the actual
process.

Background
Interventional cardiologists are more likely to recommend percutaneous coronary intervention (PCI) than
physicians of other specialties in cases of angiographically-determined coronary artery disease. [1-3] Differ-

ences in recommendations by specialty highlight
uncertainty about the appropriateness of such interventions. [4] Given this uncertainty, some authors have called
for formal or informal collaboration between physicians
of different specialties, such as general internists, cardiolPage 1 of 4
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ogists, and cardiothoracic surgeons, in making PCI decisions. [5-7] Studies examining group processes in
determining appropriateness of coronary procedures have
found that physicians of diverse specialties are likely to
converge on a given recommendation after discussion in
a multi-specialty panel. Moreover, recommendations
made through multi-disciplinary panel discussion are
more consistent than those of individual physicians [8,9].

are made, or if they indicated that they were involved in
collaboration during revascularization decisions and felt
collaboration was the best process for decision-making.
Responses were considered discordant if they indicated
they were not involved in collaboration and indicated
they felt the best process would have been discussion
between either themselves or a non-interventional cardiologist and the interventionalist prior to PCI.

Few researchers have explored the perceptions of physicians referring cases for coronary angiography regarding
the degree to which collaboration actually occurs during
PCI decision-making. We sought to determine whether
physicians referring their patients for coronary angiography perceived themselves as involved in PCI decisions.
We also sought their opinion regarding whether collaboration between either themselves or a non-interventional
cardiologist and the interventionalist is best during decision-making regarding PCI.

Concordance of responses was established using only surveys in which the two questions required to establish concordance were answered. A t-test was used to determine
whether the number of patients referred for angiography
differed between concordant surveys and discordant surveys. Some responders selected more than one reponse for
some questions; in most of these cases, responders chose
two options that were similar to one another. For
instance, some responders indicated they would prefer to
involve a non-interventional cardiologist either to review
the angiogram and discuss the case with the interventionalist, or only to discuss the case with the interventionalist.
Such a response would be counted as preferring to involve
a non-interventional cardiologist in the case.

Methods
We developed a brief survey (see Additional File 1) to
elicit perceptions of internal medicine faculty who
referred their patients to the cardiac catheterization laboratory for coronary angiography at the Mount Sinai Medical Center. Faculty were invited to participate with a
mailing that included the survey and a cover letter
explaining that their participation was voluntary and
anonymous. We chose to use an anonymous survey so
that responders would be more likely to answer questions
honestly. To capture as many different kinds of referring
physicians as possible, we attempted to contact all full
and part-time internal medicine faculty, regardless of specialty. We gave potential participants approximately 2
months to return the survey. Mount Sinai's Internal
Review Board deemed the anonymous survey exempt
from their review.
Concordance between what responders perceived as the
actual process by which PCI decisions are made, and what
they believed was the ideal process by which such decisions are made, was established by comparing their
responses to questions 4 and 5 on the survey, as follows.
Responses were considered concordant if they indicated
the interventionalist solely made PCI decisions and the
responder felt this was the best process by which decisions

Results
Of 378 surveys mailed, 35% (133) were returned
answered. Of 88 surveys mailed to general internists or
medicine-pediatrics physicians, 42% (37) were returned.
Of 166 surveys mailed to non-cardiology sub-specialists,
33% (55) were returned. Of 73 surveys mailed to cardiologists, 56% (41) were returned. Only one of these indicated that he or she is an interventional cardiologist; the
remainder identified themselves as non-interventional
cardiologists. The median year of graduation from medical school was 1984 and the range of year of graduation
was 1948–2001. The median number of patients referred
for coronary angiography was 6, with a wide range of zero
to 500 patients.
As shown in Table 1, 58% (45 of 78) of responses from
non-cardiologists were discordant. Among non-cardiologists who answered the question, 89% (71 of 80) indicated the interventionalist made PCI decisions without
collaboration. However, of non-cardiologists who
answered the question, 66% (58 of 88) indicated some
collaboration between the interventionalist and another

Table 1: Concordance or discordance of responders, stratified by cardiology or non-cardiology specialty.

Specialty
Non-cardiology
Cardiology

Number of responses

Number concordant (%)

Number discordant (%)

78
39

33 (42%)
36 (92%)

45 (58%)
3 (8%)

Surveys with missing data for one or both of the questions used to determine concordance or discordance of a participant's responses are not
represented here.
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physician involved in the case would have been the best
process. 48% (42 of 88) of non-cardiologists who
answered the question indicated they would prefer a noninterventional cardiologist be involved to review the angiogram and/or discuss the case with the interventionalist,
and 18% (16 of 88) indicated they would have preferred
discussion between themselves and the interventionalist.
Among non-cardiologists, there was no significant difference in number of patients referred for angiography
between responses that were concordant and responses
that were discordant (p-value 0.68).
In contrast to non-cardiologists, 92% (36 of 39) of cardiologists who answered the question indicated they
reviewed the angiogram and/or discussed the case with
the interventionalist during PCI decision-making. 95%
(37 of 39) of cardiologists who answered the question
indicated that they felt such collaboration represents the
best process by which PCI decisions are made. 92% of
responses from cardiologists were thus concordant.

Discussion
The results of this survey suggest that the majority of noncardiologists and cardiologists in this academic medical
center believe collaboration between two or more physicians involved in a case is the best way to make PCI decisions. Because cardiologists perceived themselves as
included in PCI decision-making in cases they had
referred for coronary angiography, their survey responses
indicated concordance between what they believed was
the best process for making decisions regarding PCI and
what they perceived to be the actual process. Because noncardiologists perceived that the interventionalist made
PCI decisions without collaboration in many cases
referred for coronary angiogram, a majority of their survey
responses reflected discordance between what they percieved to be the actual and ideal process for making decisions regarding PCI.
There are several limitations to this survey study. First,
only 35% of surveys mailed were returned completed, and
responding physicians may not have been representative
of all referring physicians. Because the survey was anonymous, we could not follow-up on surveys that were not
returned. Our sample thus may reflect a disproportionate
number of responses that were discordant. The survey was
limited to internal medicine faculty within a single academic center. However, given that previous authors have
called for collaboration between physicians of multiple
specialties in the course of PCI decision-making, we
expect these results are generalizable to other major academic medical centers. We did not ask responders directly
whether or not they would be satisfied with PCI should a
potentially intervenable lesion on angiography be found;
such a question might have more directly elicited whether

http://www.biomedcentral.com/1472-6947/8/28

referring physicians agree or disagree with PCI decisions
made during angiography. Finally, we designed the study
to elicit perceptions of actual process of decision making,
and opinions regarding the ideal process by which such
decisions are made. Objectively determining the actual
process by which revascularizations are made and which
members of the medical team are directly involved in that
process in the real world would be an important next step
in exploring decision-making processes in PCI following
angiography.
There are several potential reasons why referring cardiologists percieved themselves as more involved in PCI decision-making than referring non-cardiologists. As a single
cardiologist cares for many patients with chronic ischemic
heart disease, he or she is likely to have developed a professional relationship with catheterization laboratory
staff. Cardiologists are more likely to be familiar with coronary anatomy and the significance of angiogram findings as a result of their specialty training. Therefore, the
interventionalist on a case may be more likely to respect
the opinion of a fellow cardiologist when discussing the
results of angiography than the opinion of a non-cardiologist. The physical proximity of the interventional and
non-interventional cardiologists at the time an angiogram
may facilitiate conference regarding any intervention
being considered.
In contrast to cardiologists, non-cardiologists percieved
that they were less involved in decision-making. This may
represent their perception of their involvement, not their
actual involvement in PCI decisions. In many of their
referred cases, a non-interventional cardiologist was likely
involved who referred patients directly to the catheterization laboratory and interacted with laboratory staff before
and during the proceure. Of the non-cardiologists who
indicated that they believed some other decision-maker
should be involved in the process, 72% (42 of 58) who
answered the question indicated involving a non-interventional cardiologist would be better than having the
interventionalist make the decision alone. This interaction may indeed already be occurring without the referring non-cardiologist's awareness.
While it may not be reasonable to expect the interventionalist to interrupt the angiogram to contact a referring noncardiologist in order to discuss intervention decisions, the
number of discordant responses from non-cardiologists
suggests that these responders would support some
improvement to the process of PCI decision-making as it
existed at the time of administration of this survey in this
academic center. For example, if no non-interventional
cardiologist is involved in a case scheduled for angiogram,
a brief pre-procedure telephone conversation between the
interventionalist and the primary care provider, during
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which the primary physician might express whether they
would prefer a non-interventional specialist be involved
in any required decision-making, may be feasible.
We did not address whether or not collaboration on PCI
decisions improves outcomes. The results of the recent
COURAGE trial indicate that risk of adverse cardiac outcomes in patients who undergo PCI or medical management for stable coronary disease is equivalent. [10]
Because uncertainty surrounding appropriateness of PCI
in patients referred for coronary angiography will persist,
the majority of referring physicians we surveyed indicated
that collaboration between the interventionalist and
either a non-interventional cardiologist or the referring
physician themselves is the best way to make PCI decisions.

Conclusion
The results of this survey study indicate that most physicians referring patients for coronary angiography agree
that a collaborative approach to PCI decision-making is
best. Further studies might include multiple institutions,
obtain a larger sample of physicians to survey, or explore
the impact of collaboration on referring physician satisfaction or on patient outcomes.

http://www.biomedcentral.com/1472-6947/8/28

2.

3.
4.

5.
6.

7.
8.
9.
10.

agement by multidisciplinary teams? J Cardiothorac Surg 2006,
3:2.
McDonnell J, Meijler AP, Kahan JP, Rigter H, Bernstein SJ: Effect of
physician specialty on treatment recommendations to
patients with coronary artery disease. Int J Technol Assess Health
Care 2000, 16:190-198.
Bernstein SJ, Lazaro P, Fitch K, Aguilar MD, Kahan JP: Effect of specialty and nationality on panel judgments of the appropriateness of coronary revascularization. Med Care 2001, 39:513-520.
Naylor CD, McGlynn EA, Leape LL, Pinfold SP, Bernstein SJ, Hilborne
LH, Park RE, Kahan JP, Brook RH: Coronary angiography and
revascularization: defining procedural indications through
formal group processes. Can J Cardiol 1994, 10:41-48.
Pell JP, Denvir MA: Angioplasty, bypass surgery or medical
treatment: how should we decide? Heart 2002, 88:451-452.
Willison DJ, Soumerai SB, McLaughlin TJ, Gurwitz JH, Gao X, Guadagnoli E, Pearson S, Hauptman P, McLaughlin B: Consultations
between cardiologists and generalists in the management of
acute myocardial infarction: implications for quality of care.
Arch Intern Med 1998, 158:1778-1783.
Ayanian JZ: Generalists and specialists caring for patients with
heart disease: united we stand, divided we fall. Am J Med 2000,
108:259-261.
McDonnell J, Meijler A, Kahan JP, Bernstein SJ, Rigter H: Panelist
consistency in the assessment of medical appropriateness.
Health Policy 1996, 37:139-152.
Kravitz RL, Park RE, Kahan JP: Measuring the clinical consistency
of panelists' appropriateness ratings: the case of coronary
artery bypass surgery. Health Policy 1997, 42:135-143.
Boden WE, O'Rourke RA, Teo KK, Hartigan PM, Maron DJ, Kostuk
WJ, Knudtson M, Dada M, Casperson P, Harris CL, Chaitman BR,
Shaw L, Gosselin G, Nawaz S, Title LM, Gau G, Blaustein AS, Booth
DC, Bates ER, Spertus JA, Berman DS, Mancini GB, Weintraub WS,
COURAGE Trial Research Group: Optimal medical therapy
with or without PCI for stable coronary disease. New Eng J
Med 2007, 356:1503-1516.

Competing interests
The authors declare that they have no competing interests.

Pre-publication history

Authors' contributions

The pre-publication history for this paper can be accessed
here:

CRR–T and ISN participated in the conception and design
of the survey. CRR–T distributed and collected the survey,
compiled the data, and performed statistical analyses.
CRR–T and ISN both drafted and edited the manuscript.

http://www.biomedcentral.com/1472-6947/8/28/prepub

Additional material
Additional file 1
Survey employed in the study. The file provided is the actual anonymous
survey mailed to 378 full- and part-time faculty at the medical center.
Click here for file
[http://www.biomedcentral.com/content/supplementary/14726947-8-28-S1.doc]

Publish with Bio Med Central and every
scientist can read your work free of charge

Acknowledgements
CRR–T is funded by the Veterans Affairs Cooperative Studies Program,
which had no role in study design; in the collection, analysis, and interpretation of data; in the writing of the manuscript; and in the decision to submit
the manuscript for publication. ISN is full-time faculty of the Mount Sinai
Medical Center but received no special funding to participate in this study.

"BioMed Central will be the most significant development for
disseminating the results of biomedical researc h in our lifetime."
Sir Paul Nurse, Cancer Research UK

Your research papers will be:
available free of charge to the entire biomedical community
peer reviewed and published immediately upon acceptance

References

cited in PubMed and archived on PubMed Central

1.

yours — you keep the copyright

Denvir MA, Pell JP, Lee AJ, Rysdale J, Prescott RJ, Eteiba H, Walker A,
Mankad P, Starkey IR: Variations in clinical decision-making
between cardiologists and cardiac surgeons; a case for man-

BioMedcentral

Submit your manuscript here:
http://www.biomedcentral.com/info/publishing_adv.asp

Page 4 of 4
(page number not for citation purposes)

