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he American public expects safe,
predictable, high-quality care and
assumes that physicians work to
remain current and competent. The

American Board of Radiology (ABR) encour-
ages each board-certified diagnostic radiolo-
gist to understand his or her professional re-
sponsibilities and to participate in continuous
quality improvement and lifelong learning.

In the United States health care system, qual-
ity of care, medical error reduction, and patient
safety represent continuing themes that domi-
nate public concern [1–3]. Maintenance of Cer-
tification (MOC), the overarching program of
the American Board of Medical Specialties
(ABMS) and its member boards, is the response
of U.S. physicians to address these concerns
[4–8]. Although advances in medical science,
technology, and biomedical research continue
to accelerate, other barriers prevent rapid dis-
semination and adoption of evidence-based,
recommended care [9]. A RAND Corporation
study has estimated that only 50–54% of the
care Americans receive is care that has been rec-
ommended on the basis of evidence-based med-
ical literature [3]. Much of what radiologists do
is not evidence based [10]. Outcomes and costs
to diagnose and treat specific diseases vary
widely among physicians, hospitals, health care
providers, and regions of the country [10].

To address challenges in the medical sys-
tem and the public’s concerns, the ABMS,
composed of 24 member boards representing
all medical subspecialties in the United
States, mandated in March 2000 that each
board initiate specialty-specific MOC pro-
grams [4–8]. Diplomates are no longer
granted lifetime certification but rather must
demonstrate evidence of professionalism,
continuing medical education and knowl-
edge, as well as a commitment to practice im-
provement. The MOC program, including
“Part IV: Practice Quality Improvement,” for
diagnostic radiology, radiation oncology, and

radiologic physics has been developed, ap-
proved by the ABMS, and initiated in 2007.

The overriding objective of MOC is to im-
prove the quality of health care through dip-
lomate-initiated learning and quality im-
provement. There are four component parts to
the MOC process: “Part I: Professional
Standing,” “Part II: Lifelong Learning and
Periodic Self-Assessment,” “Part III, Cogni-
tive Expertise,” and “Part IV: Evaluation of
Practice Performance” [11–15]. The ABR
program for self-evaluation of practice per-
formance is linked to a process of continuing
quality improvement and is titled “Practice
Quality Improvement” (PQI).

PQI Projects
The key characteristics of PQI require each

physician to demonstrate commitment to
practice quality improvement and compe-
tence in clinical practice. How do we measure
competence when practices are diverse and
roles are unique? How can we improve qual-
ity in the system in which we provide care?
The ABR guidelines state that every diplo-
mate must select a project or projects that po-
tentially can improve the quality of the diplo-
mate’s practice and enhance quality of care.
Key requirements for the ABR’s PQI program
are that each project (a) be relevant to the dip-
lomate’s practice, (b) be achievable in a prac-
tice setting, (c) produce measurable results
that are suitable for repeated measurement
over the course of the 10-year MOC cycle,
and (d) be able to effect quality improvement.
We anticipate that most PQI projects will in-
clude the majority or all of the six general
competencies of medicine defined for train-
ing and practice: medical knowledge, patient
care, interpersonal and communication skills,
professionalism, practice-based learning and
improvement, and systems-based practice.

A central element of PQI is to provide evi-
dence of critical evaluation of the individual’s
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performance in practice. Clearly, the ultimate
goals of each individual diplomate, as well as
all diplomates collectively, must be to achieve
ongoing improvement of practice and to dem-
onstrate competency as a physician [6, 8, 16].

Projects may be developed by the diplo-
mates individually, by institutions or societ-
ies, or as a part of national registries. At this
juncture, because the ABR is just introducing
part IV requirements, only failure to partici-
pate in a project or failure to comply with
ABR’s reporting requirements will be consid-
ered unsatisfactory performance. As diplo-
mates become more familiar with quality im-
provement principles and their applications to
radiology practice, expectations for specific
outcomes in the PQI project will be developed
and articulated by the ABR.

This communication addresses how dip-
lomates participating in the ABR MOC pro-
gram will use part IV (PQI) to demonstrate
to patients, colleagues, and the broader
health care community that they continue to
maintain the competencies of medicine pre-
viously mentioned.

In developing its program of part IV topics,
the ABR faced the following major challenges:
the diversity of radiology practices, including
the full spectrum from generalist to subspecial-
ist, active practitioner to administrator, and di-
rect patient caregiver to consultant; the full
range of practice settings, from hospital to of-
fice based to both; the lack of a disease-specific
focus in radiology; and the need to address and
incorporate national health care priorities.

In an effort to meet these challenges, the
ABR has created five categories from which an
individual diplomate can select one required
PQI project: (a) patient safety, (b) accuracy of
interpretation, (c) report turnaround time, (d)
practice guidelines and technical standards,
and (e) referring physician surveys. The para-
graphs that follow describe the rationale under-
lying each of these categories, concrete exam-
ples of PQI projects that might be undertaken
by an individual diplomate, and suggestions as
to how national or subspecialty societies could
lend valuable aid to project development. A
potential secondary gain is the production of
national data repositories, allowing individual
diplomates to compare their performance with
that of their colleagues.

What is the timeline for participation? The
first year of a cycle should provide radiologists
the opportunity to learn about the PQI process
and explore options for participating in an as-
sessment of their practices regarding improve-
ment in the quality of care delivered. Each di-

agnostic radiologist may select a project
appropriate for an individual, participate in a
project within a radiology department, or
choose a qualified national project sponsored
by a radiologic society. After selecting a
project, the steps are (a) collect baseline data
relevant to the chosen project, (b) review and
analyze the data and develop an improvement
plan, (c) remeasure and track, and (d) report
participation to the ABR using the template
provided by the ABR (Table 1). The reporting
requirements are satisfied by electronic entry
into each diplomate’s password-protected ABR
Personal Database. The descriptions below in-
clude a brief rationale and specific examples of
the five areas targeted to improve quality of care
in diagnostic radiology. This is a work in
progress, and the examples here are provided to
help the diplomate understand the process as it
nears implementation. Note that the minimum
requirement is satisfactory completion of one
PQI project per MOC cycle. If goals in a project
are achieved readily, however, the diplomate
will be encouraged to select and participate in
another quality improvement project.

Patient Safety
All radiologists are concerned with the

safety of the patients in their practices.
Some examples of safety parameters that
could be measured include radiation dose
(especially in vulnerable patient groups
such as pediatric patients or women of
child-bearing age), magnetic resonance
(MR) safety, hand washing, medication er-
ror prevention, and others. Described be-
low, as an example, is the safe use of
iodinated contrast material during interven-
tional procedures.

An example of a PQI project important to
a large sector of diagnostic radiology is the
“safe use of iodinated radiographic contrast
material.” The hypothetical best practice
would include all of the following: (a) accu-
rate history in 100% of patients in advance
of scheduled procedure; (b) current serum
creatinine value in patients with a history in-
dicating renal disease; (c) selection of alter-
native procedures (e.g., MR, ultrasonogra-
phy, or unenhanced computed tomography
[CT] whenever appropriate); (d) intrave-
nous hydration, contrast dose adjustment, or
other medical management in patients who
have a high risk of contrast agent–induced
nephropathy and who must nevertheless un-
dergo the iodinated contrast-enhanced pro-
cedure; (e) corticosteroid premedication in
patients at increased risk of severe idiosyn-
cratic contrast agent reaction; (f) presence
of a physician available during the proce-
dure and of personnel trained in the manage-
ment of severe idiosyncratic contrast agent
reactions; (g) accessible inventoried crash
cart in the vicinity, with its date of inven-
tory; and (i) proper management of all con-
trast agent reactions that occur, with docu-
mentation of that management.

Individual patient encounter records
should indicate whether the best practice
outlined above was met. Patient identifying
information, date, type of procedure, and
clinical indication for the procedure should
be recorded for the purpose of data retrieval.
The completed data sheets on each patient in
the baseline cohort should be tallied. The fi-
nal baseline report should indicate the num-
ber of times best practice for safe use of io-
dinated contrast media was met.

After the baseline data are gathered and
the performance improvement opportunities
are identified, the performance improvement
plan must be crafted. Once the plan is imple-
mented, the diplomate simply follows the
PQI template (Table 1).

TABLE 1: PQI Timeline and Milestone 
Tracking for Diagnostic 
Radiology Diplomates

Year of
Cycle Taska

aTo be completed by diplomate in specified year of 10-
year MOC cycle. PQI = practice quality improvement, 
MOC = maintenance of certification.

1 Learn about PQI process

Select project and metric(s)

2 Collect baseline data 

3 Analyze the data

Work on improvement plan

4 Collect data, compare with initial data, 
summarize results

5 Modify improvement plan

6 Analyze data 

If goals achieved, select additional PQI 
project

7 Summarize data

Refine improvement plan

8 Continue collecting data

9 Complete collection of improvement 
plan data

Analyze data

Summarize data

10 Prepare final report of results and 
conclusions

Maintain gain of first cycle

Select topic for next cycle
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Accuracy of Interpretation
Another characteristic of competent radiolo-

gists is that their interpretations have a high de-
gree of accuracy. A PQI project in this category
should be easily implemented and generate re-
sults suitable for entry into a local or national
registry for comparison with other radiologists.
One concrete example of such a project is dou-
ble reading of selected examinations.

A double reading project can be performed
in a variety of ways. A radiologist could com-
pare his or her readings with those of other ra-
diologists in the practice, compare the ren-
dered diagnosis with the results of pathologic
evaluation, or review a series of reference im-
aging studies presented as unknowns. The
purpose of comparison of dictated results
with those of colleagues viewing the same
cases is to benchmark dictated reports and di-
agnostic impressions. Follow-up double read-
ing studies should show a decrease in ob-
served errors, missed findings, or reduced
number of changes in interpretation.

A project studying accuracy of interpreta-
tion should include such metrics as the error
rate, an analysis of root causes of those errors,
and a plan to minimize the errors identified in
the project. In addition, such a project should
quantify not only the number of changes in in-
terpretation by the second reader but also the
significance of those changes. Projects in this
category could be designed by individual dip-
lomates or by professional societies.

RADPEER is one example of a project to
study accuracy of interpretation. It was estab-
lished by the American College of Radiology
(ACR) and fulfills the standards listed above.
This project allows a study of concurrence
and error rate by radiologist, facility, and mo-
dality. Error severity and impact can be ana-
lyzed through the peer review committee in-
put, as suggested by the RADPEER project.
This program is part of the National Radiol-
ogy Data Registry (NRDR).

Report Turnaround Time
Referring physicians act on interpretations,

and they utilize the final imaging report to help
them care for their patients. Thus, it is impor-
tant to provide diagnostic interpretation in a
timely fashion. The times that are appropriate
for these radiology reports vary with the clini-
cal setting. For example, different report times
are appropriate for patients seen in the emer-
gency room, for inpatients, for outpatients, and
for those undergoing screening examinations.

The report time is defined as the time be-
tween completion of the examination and the

time when the final report is made available to
the referring physician. Increasingly, exami-
nations are electronically reported, which
makes collection of such data practical.

A PQI project on report times would in-
clude collection of baseline data for the indi-
vidual radiologist. A plan to improve the re-
port times should then be prepared in written
form and should describe measures to im-
prove the performance. Then, data should be
collected a second time, approximately 3
years after the first data set. A second im-
provement plan should then be developed on
the basis of the results evident in the second
data collection. This leads to a third data col-
lection interval after another 2–3 years.

Practice Guidelines and 
Technical Standards

Choosing this PQI category requires that
the diplomate select two projects: One must
involve the ACR communication guideline;
the other may be based upon any of the 91
practice guidelines and six technical stan-
dards available through ACR publications or
the ACR Web site (www.acr.org).

Communication Project
Competent radiologists are capable clini-

cians whose contribution to patient care in-
cludes communicating the results of radiologic
examinations to the appropriate individuals in a
timely manner. Accordingly, the ACR practice
guideline on communication states, “When a
study discovers findings that reflect a diagnosis
that seriously impacts the patient’s health, a di-
rect communication to the caring physician is
mandatory and should also be documented in
the final report.”

As a concrete example, the radiologist
could review a consecutive series of recent re-
ports to determine how often unexpected re-
sults were detected and communicated to the
appropriate physician at the time of the exam-
ination and how often communication was
documented in the final written report. On the
basis of the analysis of the initial study, an im-
provement plan could be developed. Subse-
quently, in a different year, review of another
consecutive series of reports could be com-
pared with the initial study, and improvement
in performance will hopefully be noted.

Practice Guideline and Technical 
Standards Project

Diplomates choosing this category of PQI
project must also select another project that
deals with any of the other practice guidelines

or technical standards. As an example, a radi-
ologist who performs CT of the abdomen and
pelvis could review a series of consecutive
cases from recent practice to determine how
much (what percentage) of the small or large
intestine was adequately filled with oral con-
trast material.

For each practice guideline, after analysis
of the results a plan is formulated for im-
provement. Subsequently, a second data col-
lection period helps determine the effective-
ness of this plan (Table 1).

Referring Physician Surveys
Patient treatment is usually directed by the

referring physician. The radiologist contrib-
utes to care of the patient by helping the refer-
ring physician request the most appropriate
examination, providing timely patient access
to imaging, performing the examination
safely, interpreting the study accurately, and
reporting the findings promptly. The experi-
ence of the referring physicians’ interactions
with the radiologist can be assessed through
surveys of those referring physicians.

Referring physician surveys must be qual-
ified by the ABR. A few example surveys, ei-
ther developed by the ABR or modified from
the CAHPS (Consumer Assessment of
Healthcare Providers and Systems) survey,
are available on the ABR Web site. The sur-
vey must include the following parameters:
accessibility of the radiologist for examina-
tions or procedures, responsiveness for urgent
examination consultation, professionalism,
report turnaround time, and satisfaction of the
referring physician with his or her interaction.
As with other projects, analysis of the re-
sponses must lead to an improvement plan,
which, after initiation, should be evaluated by
using the same survey instrument after a suit-
able time period.

The ABR and MOC
Dramatic change has occurred in the rela-

tionship of the diplomate to the ABR. In the
past, interaction occurred only in residency
for the three examinations: physics, clinical,
and oral. Now, the relationship between a di-
agnostic radiologist and the ABR will begin
in residency and be continuous throughout his
or her professional life. The lifetime relation-
ship will be maintained through frequent
electronic communication of MOC updates,
key milestones concerning the diplomate’s
progress through the MOC cycle, and remind-
ers to increase activity whenever the diplo-
mate is falling behind.
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Transformation of the 
ABR Infrastructure

The ABR is committed to providing a Web-
based system for diplomates to use both to ac-
cess current information about maintenance of
certification requirements and to record
progress. The ABR Web site enables diplomates
to access specialty-specific information and re-
sources about MOC: the four components; the
six competencies; and all requirements, exami-
nations, and fees. The password-protected ABR
Personal Database is each diplomate’s center for
personalized information about MOC require-
ments and for tracking and documenting MOC
progress. Within his or her personal database, the
individual will be able to record participation in
educational activities; attest to the fulfillment of
various requirements, such as participation in
PQI projects; update personal information; pay
fees; and register for examinations.

Future plans call for linkages between the
ABR and societies sponsoring continuing
medical education (CME) credit, self-assess-
ment modules (SAMs), and PQI projects.
These linkages, undertaken with permission
of the society and the individual diplomate,
will allow the transmission of credits and PQI
participation directly into the individual’s
ABR Personal Database. These entries will be
regarded by the ABR as authenticated in the
case of an audit, and no further documenta-
tion will be required.

The Role of Subspecialty Societies
Both the broad-based and the subspecialty

radiology societies play a very important role,
serving their members by advancing the sci-
ence and practice of their subspecialty and in-
forming them on regional and national issues
relevant to their practice. The societies know
the key components of their practices and
stimulate the promotion of quality in practice.
Their multiple and potentially expanded roles
include, but are not limited to, educational
courses or SAMs concerning PQI, workshops
on subtopics of PQI, identification of key PQI
focus areas and potential metrics, and the de-
velopment of tools or project templates for
society members.

Development of national databases related
to practice parameters in diagnostic radiology
is an important future goal in collecting PQI
data, and professional societies may play an
active role in identifying key issues and pro-
viding templates for data collection. National
databases of practice parameters are a valu-
able tool in optimizing the practice of medi-
cine for our patients because they allow each
radiologist to compare his or her results with
those collected in similar practices through-
out the country. The need for pooled, aggre-
gate data on PQI results represents an oppor-
tunity for collaboration among the many
radiologic societies to establish national data-
bases for the benefit of our patients, our spe-
cialty, and all of medicine.

Summary and Conclusions
There is a national imperative to improve

the quality and safety of health care. For ra-
diologists, participation in the ABR’s MOC
PQI projects is a vehicle through which this
can happen. We must measure what we do,
provide comparative data, and encourage
standardization of practice components to
work toward improving the quality of care.
Radiology has lagged behind some of the
other specialties in measuring what we do
and documenting our impact on clinical
care. The ABR PQI program is a work in
progress. Considerable progress has been
made in understanding our charge and iden-
tifying ways to use common practice metrics
to enhance the individual’s practice of radi-
ology, yet change will occur and should be
anticipated. As our evidence base grows, our
PQI efforts will be improved and refined. We
encourage active participation of all certified
radiologists, both those with time-limited
certificates and those with lifetime certifi-
cates. We believe that most radiologists want
to engage in a personally and professionally
rewarding, publicly visible process for ongo-
ing quality improvement.

References
1. Kohn LT, Corrigan JM, Donaldson MS, eds. To err

is human: building a safer health system. Washing-

ton, DC: National Academies Press, 2000

2. Committee on Quality of Health Care in

America, Institute of Medicine. Crossing the

quality chasm: a new health system for the 21st

century. Washington, DC: National Academies

Press, 2001

3. McGlynn EA, Asch SM, Adams J, et al. The quality

of health care delivered to adults in the United

States. N Engl J Med 2003; 348:2635–2645

4. Miller SH. ABMS’ Maintenance of Certification:

the challenge of continuing competence. Clin Or-

thop Relat Res 2006; 449:155–158

5. Cassel CK, Holmboe ES. Credentialing and public

accountability: a central role for board certification.

JAMA 2006; 295:939–940

6. Brennan TA, Horwitz RI, Duffy FD, Cassel CK

Goode LD, Lipner RS. The role of physician spe-

cialty board certification status in the quality move-

ment. JAMA 2004; 292:1038–1043

7. American Board of Medical Specialties. Initiatives

recommended by the ABMS Task Force on Compe-

tence: description of the competent physician.

Evanston, IL: American Board of Medical Special-

ties, 1999

8. Steinbrook R. Renewing board certification. N Engl

J Med 2005; 353:1994–1997

9. Rosenberg RN. Translating biomedical research to

the bedside: a national crisis and a call to action.

JAMA 2003; 289:1305–1306

10. Swenson SJ, Johnson CD. Radiologic quality and

safety: mapping value into radiology. J Am Coll Ra-

diol 2005; 2:992–1000

11. Madewell JE, Hattery RR, Thomas SR, et al. Main-

tenance of certification. AJR 2005; 184:3–10

12. Madewell JE, Hattery RR, Thomas SR, et al. Amer-

ican Board of Radiology: maintenance of certifica-

tion. Radiology 2005; 234:17–25

13. Madewell JE, Hattery RR, Thomas SR, et al. Amer-

ican Board of Radiology: maintenance of certifica-

tion. Acad Radiol 2005; 12:104–115

14. Madewell JE, Hattery RR, Thomas SR, et al. Amer-

ican Board of Radiology: maintenance of certifica-

tion. RadioGraphics 2005; 25:285–296

15. Madewell JE, Hattery RR, Thomas SR, et al. Main-

tenance of certification. J Am Coll Radiol 2005;

2:22–32

16. Baron RJ. Personal metrics for practice: how’m I

doing? N Engl J Med 2005; 353:1992–1993


