
Identifying Barriers to Adoption of New Interventional Techniques: Transradial Coronary Angiography (TRA) As A Case Study 

Sunil V. Rao MD, Caroline O. Robinson PhD, Samir B. Panchly MD, Ian C. Gilchrist MD, Holder Nevins MSPH, Charles F. Kearns PhD 

The Duke Clinical Research Institute, Durham, North Carolina; CE Outcomes LLC, Birmingham, AL; The Wright Center for Graduate Medical Education, Scranton, PA; Penn State Heart & Vascular Institute, Hershey, PA; Medscape Cardiology 

Background: TRA is associated with reduced vascular 

complications and costs; however, there is low adoption of TRA in 

the US relative to other countries. The underlying reasons for this are 

unclear. 

 

Methods: Applying the theory of planned behavior (TPB), a 

construct that links attitudes, perceptions & behavior, we developed 

a survey to identify factors associated with TRA use. TPB has 3 

domains: attitudes (beliefs about TRA outcomes), normative beliefs 

(perceptions of how other physicians judge TRA use) and control 

beliefs (awareness of factors that facilitate or impede TRA use). The 

survey included questions specific to each domain that were 

assessed for construct and content validity. It was administered to 

201 US interventional cardiologists with varying self-reported rates of 

TRA use. Multivariable logistic regression was used to determine 

factors associated with TRA use. 

 

Results: The mean time since completion of interventional training 

for the sample was 14.4 ± 10.2 yrs. The mean number of 

patients/wk was 69, with 32% requiring cath & 25% requiring PCI. 

The model identified 5 factors independently associated with TRA 

use (Table). 

 

Conclusions: Using principles of TPB, we identified factors 

associated with TRA use. These data are useful in refining TRA 

educational initiatives & suggest that expanding the scope beyond 

individual providers may increase TRA adoption. This methodology 

may also provide a model for initiating the adoption of other novel 

techniques into interventional cardiology practice. 

Significant predictors of TRA use 

 

 

 

 

 

 

Abstract Methods 

Introduction 

• Radial approach to percutaneous coronary intervention (PCI) is 

associated with reduced access site bleeding and potentially lower 

mortality in some high risk groups like those undergoing primary 

PCI for ST-segment elevation myocardial infarction (STEMI). 

 

• Previous studies using the American College of Cardiology NCDR 

CathPCI Registry have shown limited uptake of transradial 

procedures in the United States  

 

• Between 2004-2007, radial access only accounted for 1.3% of 

all PCI procedures in the US 

 

• The reasons for this limited uptake are not clear 

 

• We hypothesized that barriers to physician adoption of radial 

access for PCI could be identified by applying the Theory of 

Planned Behavior 

 

The research design for this study consisted of 4 phases:  

(1) an extensive review of the current medical literature was 

performed and summarized, focusing specifically on studies that 

have been conducted to identify patterns of clinician management of 

patients with regard to the use of coronary angiography, gaps in 

care, and efforts to improve adherence to evidence-based 

management;  

(2) a series of 5 structured interviews with US-based interventional 

cardiologists was conducted in March 2012, to glean additional 

understanding of the barriers, facilitators, perceptions and decision-

making factors related to the use of TRA among US interventional 

cardiologists and to more accurately specify the domains appropriate 

for assessment survey content development;   

(3) in collaboration with Medscape and external physician experts, a 

case vignette survey instrument was developed to assess 

physician’s decision-making related to performing radial coronary 

angiography; the survey was submitted for review and received IRB 

exemption and was distributed to a sample of US-based 

interventional cardiologists (n = 201) between June 15 and June 23, 

2012; and 

(4) a series of 5 structured interviews with US-based interventional 

cardiologists was conducted in July 2012 to validate and further 

describe the findings of the research.  

  

• Using principles of the Theory of Planned Behavior, this study identified potential barriers to the     

 adoption of transradial procedures 

•  These barriers include: 

1. The lack of agreement with the published literature on the advantages of radial access 

over femoral access 

2. Institutional and colleague support for changing to radial approach 

3. Practice-related issues such as overall patient volume and number of operators in the 

cath lab 

• The lack of agreement with the published literature suggests that there is an opportunity to 

further educate operators on the data supporting transradial PCI 

• The institutional issues suggest that radial training programs should incorporate both 

physicians, nurses, and cath lab technicians 

• The practice-related issues suggest that there is a perception that radial procedures may 

negatively impact the overall efficiency of patient flow and care 

• The Theory of Planned Behavior provides a model for initiating the adoption of other novel 

procedural techniques into clinical practice 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

Results 
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Selected quotes from Surveyed Subjects 

“… I think that you have a lot of guys in place and directors of cath labs that don’t know radial.  They either choose not to learn about it, or they are too busy, or they’re teaching other things, and 

they don’t make radial a focus of training.  I think it’s very difficult to come out as an interventional cardiologist, or to be an interventional cardiologist who’s been 20 years in practice and all of a 

sudden decide to add radial to your list of skill sets.  I think that it’s much easier growing up with it in your fellowship, like I did, and I think that, unfortunately, for a lot of these training 

programs, most of the leaders of the programs are femoral-based guys who don’t really put an emphasis on training.  I think that’s a big limitation.” 

-- Interventional Cardiologist 

“Well, I think it would be three … or four, maybe – physician barriers, hospital barriers, clinical barriers, and 

patient barriers.  The biggest resistance I found was on the part of our cath lab staff because they were just sort of 

used to doing things one way, and at least initially, early on in the learning curve, I mean things would take a little 

bit longer and things were a little bumpier.” 

  -- Interventional Cardiologist 

“So, initially, there was some pressure from our cath lab staff sometimes to use the femoral approach, but since 

we've sort of asserted ourselves and kind of made it known in our institution that this was something that we're 

passionate about and that we're going to do, and we believe in patient safety, that's sort of calmed down.  So, at 

this point, I have complete control over which access that I ask for.” 

  -- Interventional Cardiologist 

Interventional 

Cardiologists 

(n = 201) 

Mean years since medical school graduation (SD) 22.93 (10.03) 

Mean years since completing internal medicine training (SD) 18.83 (10.04) 

Mean years since completing interventional cardiology training (SD) 14.42 (10.24) 

Mean years in interventional cardiology clinical practice (SD) 14.12 (9.77) 

Mean years since medical school graduation (SD) 22.93 (10.03) 

Percent male 95.0% 

Percent attended medical school in the US 68.2% 

Mean patients seen/week (SD) 69.04 (38.12) 

Practice Location 

Urban 

Suburban 

Rural 

 

45.8% 

43.3% 

10.9% 

Present Employment 

Solo practice 

Group practice 

Medical school 

HMO 

Non-government hospital 

Government 

Other 

 

8.0% 

69.2% 

10.0% 

0.5% 

8.5% 

2.5% 

1.5% 

Conclusions 


