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Abstract

Among US men, most new prostate cancer cases are clinically localized and do not require imaging as part of staging workup according to
guidelines. Two leading specialty societies promote stewardship of health resources by encouraging guideline-concordant care, thereby
limiting inappropriate and obsolete imaging. However, imaging to stage low-risk prostate cancer remains high, as almost half of men with
localized prostate cancer undergo wasteful imaging following diagnosis. We employed a theory-based approach, based on current evidence
and data on existing practice patterns revealing that providers are the drivers to imaging decisions, to design an intervention to improve
guideline -concordant prostate cancer staging imaging across populations. We conceptualized preliminary results using the theoretical
domains framework and the behavior change wheel, frameworks used concurrently to investigate physicians’ behaviors and intervention
design in various clinical settings. Through these 2 frameworks, we designed a theory-based, physician-focused intervention to efficiently
encourage guideline-concordant prostate cancer imaging, prostate cancer imaging stewardship (PCIS). Prostate cancer imaging stewardship
consists of interventions (clinical order check, academic detailing, and audit and feedback) implemented at the individual, facility, and
system level to enact provider behavior change by enabling facilitators and appealing to physician motivation. Published by Elsevier Inc.
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cancer (the most common noncutaneous malignancy among
US men) undergo inappropriate, wasteful imaging as part of
their staging workup [1]. Guideline-discordant prostate
cancer imaging varies among different settings, but is
rampant across health care systems [1-4]. Before wide-
spread prostate-specific antigen screening, most incident
cases were diagnosed at an advanced stage, requiring
radiographic staging before treatment. For 2 decades
following the advent of prostate-specific antigen screening,
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most new prostate cancer cases have been diagnosed
at a clinically localized stage. There is near unanimous
agreement that routine radiographic staging is obsolete [5]
because of its lack of utility and its potential harm. In spite
of efforts to curb this practice, the routine use of imaging to
stage low-risk prostate cancer remains high. The American
Urological Association (AUA) and the American Society of
Clinical Oncology (ASCO) continue to promote steward-
ship of health care resources and have made persistent
attempts to reduce inappropriate prostate cancer imaging
through campaigns such as “Choosing Wisely” [6,7].

Prior quality improvement efforts seeking to limit rates of
inappropriate imaging utilized in prostate cancer staging have
been based on common sense strategies aimed at behavioral
modifications, rather than theory-based behavioral psychol-
ogy [8,9]. Many tools in common use are not evidence-based
and have demonstrated mixed results: that is, successfully
decreasing inappropriate imaging but simultaneously and
unintentionally decreasing appropriate imaging [9]. More-
over, those previous efforts were only partially effective in
decreasing inappropriate imaging for low-risk patients.
Therefore, based on current evidence and data on existing
practice patterns, we employed a theory-based approach to
design an intervention to improve guideline-concordant
prostate cancer staging imaging across populations. Our goal
was to develop a widely transportable method to inform
clinicians, policymakers, and patients interested in selectively
using imaging to guide initial treatment decisions for men
with newly diagnosed low-risk prostate cancer.

Approach to intervention design

We used the Veterans Health Administration Quality
Enhancement Research Initiative (VA QUERI) [10] process to

guide data collection and subsequent intervention design.
QUERI is a program that promotes the systematic translation
of research data to intervention implementation with the goal
to improve health care practices and outcomes.

To begin the QUERI process, we initially identified a
high-volume problem: the inappropriate overuse of imaging
among men with low-risk prostate cancer. Next, we
identified best practices through a synthesis of recommen-
dations pertaining to imaging use for the specific patient
population from various professional societies [11,12],
including the National Comprehensive Cancer Network
(NCCN) and AUA [5]. We then defined existing practice
patterns and their deviation from best practices by perform-
ing a quantitative documentation of the prevalence and
correlates of guideline-discordant prostate cancer imaging
rates across VHA [4]. While these quantitative data
provided the foundation for describing the scope of the
problem and to generate hypotheses regarding its causes,
they were unable to definitively explain this behavior; a
type of insight than only quantitative data could offer.
We sought to evaluate the motivations behind the behaviors
of physicians and patients as well as to a framework to
translate those insights into concrete, feasible behavior
change interventions to promote best practices.

Results were conceptualized using the relevant domains
of the theoretical domains framework (TDF) [13] and the
behavior change wheel (BCW) [14]. The research team that
developed the TDF report that evidence-based guidelines
tend to fail to be applied because of poor understanding of
the processes involved in physician behavior change
(Fig. 1) [13,15]. They describe a consensus theoretical
framework for use in developing strategies for implementa-
tion research including 14 domains to explain behavior:
(1) knowledge, (2) skills, (3) social/professional role and
identity, (4) beliefs about capabilities, (5) optimism, (6)
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Fig. 1. The theoretical domains framework [13]. (Color version of the figure available online.)
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