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Shared decision-making is a strategy to assist with patient involvement in medical deci-
sions. One of its pillars is patient knowledge and understanding of the risks and benefits
associated with specific procedures. We studied patient knowledge about transradial
(TRA) and transfemoral (TFA) cardiac catheterization. A prospective study was con-
ducted in 100 patients hospitalized following diagnostic and therapeutic cardiac catheteri-
zation—TRA in 71% of patients and remaining TFA. All patients were presented a
standard balanced informed consent outlining risks and benefits. Following catheteriza-
tion, patients were verbally administered an 11-item open-ended questionnaire to assess
knowledge of cardiac catheterization and the associated risks and benefits. A patient
knowledge index (PKI) was developed with 1 point given for: identifying the procedure;
correctly describing the procedure; identifying at least 1 risk of TRA; and/or TFA; and at
least 1 benefit of TRA; and/or TFA. Maximum PKI score was 6. The mean PKI score was
2.6 £ 1.1. A PKI score >4 was observed in 21% of patients with only 1 patient obtaining
the maximum 6 points. Over 80% of patients were unable to recall procedure risks pro-
vided at the time of informed consent. The majority of patients were unable to discrimi-
nate between TRA and TFA risks and benefits, PKI 2.52 versus 2.60, respectively
(p=0.718). On multivariate analysis, higher education levels were correlated with
increased PKI scores (odds ratio = 0.65, p = 0.014) whereas black race was associated with
lower PKI scores (odds ratio = —0.48, p = 0.045). In conclusion, patient retention of infor-
mation from the informed consent was low. The majority of patients had no preference or
deferred to their physician’s expertise when deciding TRA compared with TFA. This
study identifies challenges with implementing shared decision-making and the need for

improved patient education and involvement regarding cardiac catheterization. © 2019
Elsevier Inc. All rights reserved. (Am J Cardiol 2019;124:190—194)

During the past decade, there has been a steady increase
in the transradial approach (TRA) for cardiac catheteriza-
tion."” This trend is likely attributed to the decrease in
access site complications and length of stay for TRA,
without a corresponding increase in overall major adverse
cardiovascular events when compared with the transfe-
moral approach (TFA).> °® During this time, shared deci-
sion-making (SDM) has become a key component of
patient-centered health care in which clinicians and
patients collaborate to determine the optimal treatment
methods for a given condition. With the increase in TRA,
the decision of which approach to pursue must be made by
the cardiologists and their patients. Traditionally, patients
have relied on physicians to make their medical decisions.
However, there has been an increasing shift away from
this “paternalistic” model of patient care and toward a
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“patient-centered” model, of which informed consent and
SDM are the cornerstones.” For SDM to occur, both the
physician and the patient must weigh the advantages and
disadvantages of each option from their respective per-
spectives. Physicians generally make decisions based on
documented risks and benefits published in the literature,
but there are real-world barriers that patients’ experience
that inform their own preferences and decisions.® Further,
SDM assumes a process of deliberation, where, before
deciding, the patients weigh pros and cons whereas proc-
essing them both cognitively and emotionally.” Currently,
there is a lack of evidence on the extent to which patients
who chose TRA or TFA in cardiac catheterization made
an informed decision. The aim of this study is to examine
SDM between physicians and patients when choosing
TRA versus TFA in cardiac catheterization.

Methods

We performed a prospective study from November
2017 to September 2018 at a large, urban tertiary aca-
demic medical center, where interventional cardiologists
default to TRA as the access for cardiac catheterization.
All English-speaking patients ages 18 years or older fol-
lowing catheterization either through the TRA or TFA
who could provide written and verbal consent were
included in the study.

www.ajconline.org


http://crossmark.crossref.org/dialog/?doi=10.1016/j.amjcard.2019.04.014&domain=pdf
mailto:miv@uic.edu
www.ajconline.org
https://doi.org/10.1016/j.amjcard.2019.04.014

Coronary Artery Disease/Shared Decision-Making in Femoral Versus Radial Cardiac Catheterization 191

With approval from the Institutional Review Board, we
approached 113 patients and recruited 100 patients (88.5%
response rate) who met the inclusion criteria and had
recently (within 48 hours) underwent a diagnostic or inter-
ventional catheterization through the TRA or TFA.

Before undergoing cardiac catheterization, patients
underwent the standard informed consent protocol with the
cardiology fellows and attending physicians performing
their procedures. This included a discussion of the proce-
dure components, its risks and benefits, alternative options,
and the risks of not performing the procedure. Following
their catheterization and when the effects of any moderate
sedation had worn off, patients were formally consented
and enrolled in the study. A self-designed 11-item open-
ended questionnaire was then verbally administered to
assess the patient’s knowledge of cardiac catheterization
and the risks and benefits of TRA versus TFA. The ques-
tionnaire additionally assessed each patient’s perceived
involvement in deciding between TRA and TFA, as well as
their preferred approach and level of satisfaction with the
decision-making process. (Appendix A). The questionnaire
was designed based on the CollaboRATE model developed
by Glyn Elwyn and peers.'’ Researchers recorded question-
naire responses verbatim, in addition to baseline medical
history and cardiovascular risk factors.

Patient responses were coded as ‘“correct,” “partially
correct,” “wrong,” or “do not know” by 2 coders. Discrep-
ancies were resolved by consensus among the researchers.
The accepted benefits and risks of TRA versus TFA are
listed in Appendix B, against which patients’ responses
were compared. Patients’ perceived level of involvement
in the decision-making process was additionally assessed
using a 10-point scale, with 1 representing no involvement
and 10 representing maximum involvement. Patients’
responses were analyzed for common themes regarding
their answers to perceived involvement in the medical
decision-making process and reasons for preferring TRA
or TFA.

To assess a patient’s decision-making, we emphasized
the deliberation process by developing a patient knowledge
index (PKI) score with 1 point given for each of the follow-
ing: identifying the procedure; correctly describing the pro-
cedure; identifying at least 1 risk factor of TRA; and/or
TFA; and at least 1 benefit of TRA; and/or TFA. The maxi-
mum PKI score was 6. Each response was given a full
weighting of either 1 point or 0 points. Data were then
summed among the 6 categories to yield an overall PKI
score for each patient in the study.

The relation between various categories was assessed
including Benefit to Own Procedure compared with Bene-
fit to Other Procedure, Benefit to Own Procedure com-
pared with Risk of Own Procedure, Benefit to Other
Procedure compared with Risk of Other Procedure, and
Risk of Own Procedure compared with Risk of Other Pro-
cedure. Corresponding p values were calculated for each
of the 4 aforementioned comparisons. Univariate analysis
was performed to summarize patient data. Continuous
data are presented as a mean + SD and categorical varia-
bles are presented as a percent of total.  Tests were used
to compare the aforementioned relations. All tests were
2-tailed, and a p value of <0.05 was considered significant
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for all tests. To explore influence of patient and procedural
factors on PKI, multivariate linear regression analyses
using the least square estimation method were performed.
The following covariates were included in the regression
analysis—age, gender, race, education level, smoking
history, hypertension, hyperlipidemia, past myocardial
infarction, congestive heart failure, diabetes mellitus,
previous percutaneous coronary intervention (PCI), previ-
ous coronary artery bypass grafting, hemodialysis, and
patient preference.

Results

There were 100 patients who completed the study. The
most common indication for receiving cardiac catheteriza-
tion was unstable angina (32%). The majority (84.0%) of
patients were able to correctly describe the purpose of their
catheterization and 82.0% of patients underwent a TRAk.
TRA was the preferred approach in 43% of patients
whereas only 8% preferred TFA. Half the interviewed
patients (49%) deferred access choice to the physician’s
decision or had no preference.

Baseline patient demographics are shown in Table 1.
The majority of patients enrolled in the study were minori-
ties (70%) and less than a quarter (23%) had received
higher education training. The leading cardiovascular risk
factor was hypertension followed by hyperlipidemia, diabe-
tes mellitus, and smoking history.

The vast majority of patients (99%) knew the name of
the procedure they had, and the purpose of their procedure
(84%). However, patients’ knowledge of the risks and bene-
fits of the TRA or TFA approach were low. There were no
significant differences between PKI scores amongst TRA
and TFA (Table 2). The average PKI score was 2.6 & 1.1.
Over 80% of patients were unable to recall procedure risks
for either TRA or TFA provided at the time of informed
consent (Figure 1). Only 31.0% of patients accurately
described the benefit of the procedure they underwent com-
pared with only 11% of the alternative procedure offered
(p <0.001). Understanding of procedure risk was similarly
low—15% of patients accurately described the risk of their
own procedure as compared with 19% of the other proce-
dure (p=0.45). The majority of patients were unable to

Table 1

Patient demographics (n = 100)

Characteristic

Age, mean (Years) 57.4
Men 60.0%
Hyperlipidemia 46.0%
Smoker 30.0%
Hypertension 79.0%
Diabetes Mellitus 43.0%
White 30.0%
Black 54.0%
College >4 years 23.0%
Previous PCI 36.0%
Weight, mean (kg) 86.8
Level of involvement 83.0%
Satisfied with level of involvement 96.0%
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Table 2
Patient knowledge of TRA or TFA
Characteristic Mean PKI score p value
TRA TFA
Overall 2.6 2.6 0.879
Male 24 2.6 0.601
Hyperlipidemia 2.6 1.8 0.167
Smoker 2.6 2.2 0.344
Hypertension 2.6 2.5 0.763
Diabetes Mellitus 2.5 2.7 0.779
White 3.1 32 0.942
Black 2.4 24 0.780
College education >4 years 32 2.8 0.459
Previous Percutaneous 2.7 2.7 0.960

coronary intervention

discriminate between TRA and TFA risks and benefits, with
corresponding PKI scores of 2.52 versus 2.60, respectively
(p=0.718). In multivariate analysis, black race was associ-
ated with lower PKI scores (odds ratio —0.48, p=0.045)
whereas higher education level was associated with higher
PKI scores (odds ratio 0.65, p=0.014; Table 3).

Although patients’ knowledge of risks and benefits was
low, 96% of patients still responded “Yes” to being satisfied
with their level of involvement in the decision-making pro-
cess. Of 10 points, with 10 representing maximum physi-
cian-patient collaboration, patients reported an average of
8.3 £ 0.5. In addition, college-educated and noncollege
educated patients reported feeling equally involved in the
decision-making process and scored similar PKI scores (3.2
vs 2.8, p=0.459).

Nearly half of all patients had no preference or deferred
to their physician for the approach of the procedure. Of the
patients that had a preference, 84% of those patients pre-
ferred TRA whereas the remaining 16% preferred TFA.
There was no significant relation for patient satisfaction
between patients that had a preference and those that did
not likely due to the high satisfaction rate of the patients in

100

the study. Likewise, there was no significant relation
between patient preference and PKI. Common reasons for
TRA or TFA preferences among patients are listed in
Table 4.

Discussion

In this prospective, single-center study, we have shown
that (1) patient retention of risks and benefits of cardiac
catheterization is low, (2) patient satisfaction levels with
their involvement in the decision-making process remain
high despite the low patient understanding of their proce-
dure, and (3) implementation of SDM in the cardiac cathe-
terization laboratory will require additional efforts.

We found a disconnect between a patient’s understand-
ing of the procedure (with its benefits and risks), their per-
ceived level of involvement and their satisfaction with the
procedure. Despite the high rates of satisfaction and per-
ceived level of involvement, patients scored low overall in
the PKI and had minimal retention of information following
the informed consent. Patient knowledge regarding their
procedure did not predict their preference for femoral or
radial approach. Higher education level was associated
with a greater understanding of the procedure whereas
black race was associated with a decreased understanding
of the procedure. These findings help describe the gap in
the implementation of SDM in cardiac catheterization
which must include more than medically documented risks
and benefits of each procedure but should include a physi-
cian-patient conversation using decision-aid tools that are
clear and comprehensive regarding their options for cardiac
catheterization.'"'?

The informed consent process before cardiac catheteri-
zation procedures may fall short of effective content and
delivery that is perceived as valuable by the patient. Key
elements of an informed consent should include the impact
of the procedure on the patient’s lifestyle with emphasis put
on treatment options that align with the patient’s values.'”
The patient’s own preferences for PCI approach must be
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Figure 1. Percentage of patients able to identify key factors related to catheterization procedure.
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Table 3

Multivariate regression

Patient characteristics Estimate Standard error p value

Age 0.03 0.01 0.762

Sex 0.24 0.20 0.240

Race
Black —0.48 0.23 0.045
Hispanic —0.54 0.35 0.125
Asian —1.09 0.61 0.075
Other —1.67 1.00 0.097

Bachelor’s degree or greater 0.65 0.26 0.014

Smoker —0.10 0.27 0.720

Hypertension —0.18 0.29 0.539

Hyperlipidemia —0.10 0.27 0.707

Past myocardial infarction —0.59 0.36 0.107

Congestive heart failure 0.13 0.31 0.671

Past percutaneous 0.38 0.28 0.176
coronary intervention

Past coronary artery —0.25 0.45 0.584
bypass grafting

Dialysis —0.04 0.25 0.866

Diabetes mellitus 0.09 0.26 0.717

taken into consideration by the physician when discussing
the risks and benefits associated with the procedure. An
informed consent process that includes the aforemen-
tioned will result in greater patient compliance and partici-
pation during the decision-making process and the post-
procedure follow-up.'*~'° In cases where patient prefer-
ence was not adhered to, we found that a clear explanation
by the physician for the rationale was adequate to still
maintain a high level of perceived patient involvement
and overall satisfaction with the procedure. This aligns
with findings showing that informational support prevents
patients from feeling emotional distress, even when facing
medical challenges.'’ Effective involvement of the patient
during the consenting process is vital to greater patient
compliance and improved understanding of the risks and
benefits of the procedure.

In addition to the consenting process, involvement of the
patient during the cardiac catheterization procedure has
been shown to improve patient understanding of their pro-
cedure.'® Among patients who observed PCI screens during
the procedure with their physician’s guidance, there was
increased personal and treatment control perceptions which
were further mediated by positive impacts on self-assessed
health, risk perception, and overall health outcome.'® This
evidence suggests that further patient involvement and
greater implementation of SDM during cardiac catheteriza-
tion might improve not just satisfaction, which we found to
be already high, but also health outcomes.

Table 4
Common responses by patients

Transradial approach preference reasons

Location was less sensitive compared with femoral region
Decreased length of time in hospital

Faster return to ambulation

Transfemoral approach preference reasons

Easier to access in femoral region

SDM has become increasingly popular in medicine. In
2001, the Institute of Medicine encouraged physicians to
collaborate more with patients to improve the quality of
patient care. At the same time, it was recognized that some
patients may not desire to be as involved in the decision-
making process.'” This aligns with the preferences of our
study participants in which roughly half of all participants
had no preference regarding which procedure to have, or
deferred to their physician’s expertise. Multiple studies
have found that patients want their physicians to make the
final medical decision.”’”** Despite this, physicians should
provide patients with the necessary information so that they
make an informed decision regarding Who will have the
final medical decision during the procedure.”

There are at least 2 proposed explanations as to why
patients might prefer a more “paternalistic model” of care
instead of a more “patient-centered model.” With respect to
ethnicity, Hispanics and Blacks, when compared with
Whites, have been found to prefer leaving medical decision-
making up to their physicians.”* This could be explained in
part by physicians’ beliefs regarding different ethnic group’s
expectations, interpretation of their symptoms, interpersonal
behavior, and the clinical decision-making.”” One study sug-
gested that physicians may engage Black populations less
than they would White populatlons However, even when
controlled for socioeconomic status and education, patients
of minority racial groups were still more likely to prefer a
physician-driven approach to their care, suggesting that cul-
tural preferences may also be a factor.”*

One additional factor for influencing decision-making is
the overall health of the patient. Previously published data
has demonstrated that patients who report that they were in
generally excellent health were less hkely to defer to the
phys1c1an in making medical decisions.”* This may be due
at least in part why patients who were more ill believed
more dependent on their physicians.”’ Our data align with
these findings as the majority of patients in our study had
multiple comorbidities at the time of their procedure.

Whether knowledgeable or not of the risks or benefits of
the TRA and the TFA, most patients were satisfied with
their level of involvement in the decision-making process.
We found that most patients tended to defer to the physician
when choosing between TRA and TFA. Even in cases
where a patient preferred a specific approach, they often
deferred to the physician’s expertise if their preferences
were not followed. Patient’s commonly cited trust in their
physician and clear explanation by the medical team as the
2 most common reasons for deferral.

Lastly, we have identified a significant area for improve-
ment of the patient consent process before cardiac catheteri-
zation. A thorough understanding of the risks and benefits
of elective procedures is necessary before undergoing such
procedures. Despite the current method for informed con-
sent of patients, patient retention of this information
remains low and further improvements can be made to bet-
ter educate patients regarding TRA and TFA cardiac cathe-
terization.

There were a number of limitations associated with our
study. Given that this study was a survey that required
patients to provide consent, there is a potential for sampling
bias and voluntary response bias.”® In addition, surveys are
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more likely to elicit positive responses, and may not
encourage gatients to disclose specific issues in the quality
of care.”” This study was conducted at a single center
with a predominantly minority population that defaulted to
TRA in cardiac catheterization. As such, results may have
been driven by local demographics and biases which could
limit the external validity of these results.”” Further valida-
tion testing of the PKI score would help strengthen the effi-
cacy of the scores. Lastly, in cases where patients had a
preference, they often mentioned that they were not ada-
mant if there was a satisfactory medical rationale. These
cases were coded as their initial preference of radial or
femoral, despite their initial preference.

In summary, patient retention of information from the
informed consent was low despite a high patient satisfac-
tion with their procedure. We identified an area for
improvement of informed consent and patient understand-
ing of the risks and benefits associated with cardiac cathe-
terization. Patient preferences are not highly influenced by
their respective knowledge of the risks and benefits of the
procedure. During the SDM process, it is important to
focus not only on the scientific evidence behind each
procedure, but to also tailor patient education to each
patient’s perspectives and level of knowledge.
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