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Ensuring that physicians are practicing 
safely and effectively is a critical role of 
state licensing agencies, hospitals, and other 
credentialing entities. The percentage of 
physicians who are dyscompetent (failing 
to maintain acceptable practice standards) 
or incompetent (lacking the abilities and 
qualities to perform effectively)1 is not 
entirely clear. Some estimates indicate that 
6% to 12% of physicians in the United 
States are dyscompetent.2 Data available 

from randomly selected physicians 
in Ontario reveal that approximately 
15% of family physicians (FPs)3,4 and 
3% of specialists3 were found to be 
practicing with considerable deficiencies. 
Keeping physicians practicing safely 
from graduation to retirement benefits 
both patients and the profession. 
Competence assessment and remedial 
education programs play an important 
role in assisting in the identification and 
remediation of knowledge and clinical 
skill deficiencies. Furthermore, assessment 
programs also help organizations identify 
physicians who are not safe to be in 
independent practice and for whom 
remediation would be very difficult outside 
of a fully supervised residency setting.

The Center for Personalized Education 
for Physicians (CPEP) offers programs 
to assess physician competence and 
provide structured remedial education. 
CPEP is an independent, not-for-profit 
organization founded in 1990. More 
than 1,200 physicians have undergone 
a CPEP competence assessment. 
Previous publications have described the 
development of the CPEP program5 and 

various characteristics of its participant 
physicians.6–8 Although other published 
data about physicians who present for 
competence assessment in the United 
States and Canada are limited, this body 
of work is growing.3,6,9–12

In this study, we examine CPEP 
program data to identify the predictors 
of performance on CPEP competency 
assessment. More specifically, we seek to 
identify factors that are associated with 
performance on competence assessment 
that deem the physician unsafe to practice. 
Thus, our study builds on previous work 
and provides a more robust analysis than 
previously possible, given the large size of 
the CPEP assessment database.

Method

Conceptual framework

Understanding the factors and circum
stances that support the continued  
competence and performance of physi
cians throughout their careers is 
essential to maintain safe patient care 
and protect the public. In previous 
studies, researchers have recognized that 
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Abstract

Purpose
To identify factors associated with 
physician performance in a comprehen­
sive competence assessment.

Method
The authors conducted a retrospective 
analysis of 683 physicians referred 
for assessment at the Center for 
Personalized Education for Physicians 
from 2000 to 2010, who were 
evaluated as either safe or unsafe to 
return to practice. Multivariate logistic 
regression was used to determine 
factors predictive of unsafe assessment 
outcome. Covariates included personal 
characteristics (e.g., age), practice 
context (e.g., solo practice), and referral 

information (e.g., previous board license 
action).

Results
Older physicians were more likely to 
have unsafe assessment outcomes (odds 
ratio [OR] = 1.07; P < .001). Board-
certified individuals were less likely 
to have poor assessment outcomes 
(OR = 0.40; P = .003) than uncertified 
individuals. Physicians in solo practice 
were more likely (OR = 2.15; P = .037) 
to be deemed unsafe than physicians in 
other settings. Physicians with a practice 
scope that matched their training were 
less likely (OR = 0.29; P = .023) to have 
unsafe assessment outcomes than those 
whose did not. Physicians with current 

or previous board action (suspension, 
revocation, limitation, or stipulation) 
were more likely to be deemed unsafe 
(OR = 2.47; P = .003) than those without.

Conclusions
Findings suggest that important 
predictors of physician performance 
on competence assessment include 
personal characteristics, practice context, 
and reasons for assessment referral. 
These findings have implications for 
development of policies and programs 
designed to assess risk of poor 
physician performance and quality 
of care improvement efforts through 
organizational/practice design or remedial 
education.
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physician performance in practice is 
affected by the personal characteristics 
of the physician (e.g., age, gender, 
education, specialty board certification, 
health) and their practice context (e.g., 
practice structure, community location, 
remuneration).4,13–19 On the basis of 
this conceptual understanding, we have 
examined variables representative of both 
personal and practice context characteristics 
for each of the study physicians. We define 
personal characteristics as those attributes 
of the physicians that would be consistent 
regardless of the practice context, whereas 
practice context characteristics refer to 
the features of the practice environment 
and community in which the physician 
practices.3

Study population

The study population was 683 physicians 
(MDs and DOs) who completed a 
competence assessment at CPEP 
between 2000 and 2010. We did not 
include physicians presenting for a needs 
assessment prior to a return to practice 
after a voluntary leave from practice, 
and who were under no licensing or 
privileging sanctions, in this study.

CPEP assessment

Physicians are primarily referred to 
the CPEP programs by state licensing 
boards and hospitals, or they are self-
referred. CPEP receives an average of 
approximately 100 referrals annually. 
Detailed descriptions of the CPEP 
competence assessment have been 
previously published6–8 and can also be 
found on the CPEP Web site.20 We note 
here only that the assessment is an in-
depth evaluation that is tailored to the 
physician’s practice area and specialty. 
A personalized intake process involving 
interviews and written documentation 
allows CPEP to gather important 
personal and practice information 
from the physician and from the 
referring agency. A variety of assessment 
modalities are employed to ensure 
that all aspects of competence can be 
evaluated. These are review of practice 
profile, education, and postgraduate (PG) 
training and professional development 
activities; chart reviews (when charts 
from the physician’s practice are 
available); structured clinical interviews; 
simulated patient encounters including 
an evaluation of communication skills 
and a documentation exercise; cognitive 
function screen; written tests (depending 

on the specialty); and a review of the 
participant’s health information.

Assessment outcome

At the completion of the assessment, all 
data are reviewed, and CPEP staff assign 
an overall rating of the participant’s 
performance on the assessment. Rating 
is on a 4-point scale, with a rating of 1 
indicating minimal or no educational 
needs and a rating of 4 indicating 
significant educational needs that are 
likely to require remediation in a residency 
or residency-like setting. Physicians 
rated 2 and 3 demonstrate a range of 
moderate to extensive educational needs 
such that supervision and oversight 
during remediation is recommended. 
Factors considered in determining the 
performance ratings include the extent 
and characteristics of educational needs 
identified and the level of supervision 
required to ensure patient safety while 
the physician addresses the educational 
needs. Two CPEP physician reviewers and 
the chief executive officer (E.J.K.) each 
review the data for each participant and 
reach a consensus agreement regarding 
the factors and level of educational needs. 
Remedial education is tailored for the 
individual physician and might include 
focused study, course work, workshops, 
preceptorships, and, in some cases, direct 
observation and supervision.

For the purposes of our investigation, we 
dichotomized the assessment outcomes 
into two rating categories: safe to return 
to practice (with or without the need for 
educational remediation; performance 
ratings 1–3) and unsafe to practice 
(performance rating 4), which included 
physicians who demonstrated significant 
educational needs that are likely to 
require remediation in a residency or 
other setting of similar rigor.

Potential predictors

As mentioned above, we included both 
personal physician characteristics and 
practice context details as potential 
predictors in our analyses. In our study, 
personal characteristics were age, gender, 
years in practice, medical school location 
(Liaison Committee on Graduate 
Medical Education [LCME]-accredited 
institution versus international medical 
school), degree type (MD versus DO), 
board certification status, years of PG 
training, and area of specialty training. 
We did not differentiate between the 

different board certification paths (e.g., 
lifetime certification versus participation 
in a recertification or maintenance of 
certification process) as these processes 
have changed over time and were not 
available or relevant for all physicians 
included in this study.

The practice context details we examined 
were solo practice, locale (rural versus 
other), match between training and 
practice, and whether the physician was in 
active practice at the time of assessment.

In addition, we examined whether details 
associated with the reason for referral 
would predict physicians’ performance on 
assessment. These details were current or 
previous (in prior 10 years) board action 
(e.g., license suspension or stipulations), 
Drug Enforcement Administration 
(DEA) registration certificate status, and 
referral source. Referral sources included 
medical board referrals, hospital referrals, 
self-referred physicians, and other types 
of referrals. Details of all the variables 
examined in the study are listed in Table 1.

Analysis

We performed descriptive analyses 
to provide an overview of the study 
population as well as examine the data 
for quality, completeness, and potential 
outliers. Basic cross-tabulations and 
chi-square analyses were performed to 
evaluate the data for simple associations 
between the assessment outcome and 
categorical predictors. We used t tests 
to evaluate differences in continuous 
predictors by assessment outcome.

We then used multivariate logistic 
regression models to determine whether 
differences in personal physician 
characteristics, practice context, and 
assessment referral details existed 
between those physicians who were found 
to have “safe” assessment outcomes versus 
those who were found to be “unsafe.” 
A backward stepwise conditional entry 
was used in the model, where P ≤ .05 
was required for variable entry into the 
model and P ≥ .10 was the threshold for 
removal. All analyses were conducted 
using PASW Statistics GradPack 17.0 
(IBM Corp., Armonk, NY).

We obtained ethical approval for this 
study from the Laurentian University 
research ethics board.



Copyright © by the Association of American Medical Colleges. Unauthorized reproduction of this article is prohibited.

Research Report

Academic Medicine, Vol. 89, No. 6 / June 2014 3

Results

Study population description

For the 683 physicians for whom we 
analyzed data, descriptive statistics 
and simple associations are shown in 

Table 2. The majority were male (83.9%), 
board certified (65.3%), and graduates 
of LCME-accredited medical schools 
(88.9%). International medical graduates 
(IMGs) constituted 17.4% of the study 
population. The mean age was 53.1 years, 

with a minimum age of 32 years and a 
maximum of 84. The average time in 
practice was 18.0 years, and over 86% 
of the study population had 3 or more 
years of PG training. FPs and general 
practitioners (GPs) constituted 29.1% of 

Table 1
Variable Descriptions, Categories, and Data Sources Used in Analysis of Predictors of  
683 Physicians’ Performance on Competence Assessments, 2000–2010

Type of variable and 
name Description Categories Data source

Dependent variable
 � Assessment outcome Overall outcome of the CPEP assessment. For 

the logistic regression analysis, this variable was 
recoded from the original scoring system into a 
binary outcome of “safe” and “unsafe”

•  �Safe to practice with or without 
educational needs

•  �Unsafe to practice and requiring 
remediation in a residency training 
program or similar setting

CPEP program 
staff

Independent variable, 
personal characteristics

 � Age Physician age at time of assessment •  �Continuous variable Physician

 � Gender Physician gender •  �Female
•  �Male

Physician

 � Years in practice Years in active medical practice •  �Continuous variable Physician

 � Medical school Completed undergraduate medical training in 
LCME-accredited institution (United States or 
Canada) or abroad

•  �LCME
•  �International medical graduate

Physician

 � Degree type Type of medical education •  �DO
•  �MD

Physician

 � Board certification Specialty board certification status •  �Yes
•  �Never or previously but not currently

Physician

 � Years of PG training •  �Greater than or equal to 3 years of PG 
training

•  �Less than 3 years of PG training

Physician

 � Training specialty Area of PG (specialty) training •  �General practitioner: no specialty training 
(reference)

•  �Family practice
•  �Other

Physician

Independent variable, 
practice context

 � Practice-to-training match Physician’s scope of practice matches with area of 
specialty training

•  �Yes
•  �No

Physician

 � Solo practice Primary practice setting is/was a solo practice with 
only the study physician working in the practice

•  �Other practice type
•  �Solo practice

Physician

 � Rural practice Primary practice setting is in a predominantly rural 
area as reported by the study physician

•  �Urban practice setting
•  �Rural practice setting

Physician

 � Practice status Study physician is currently in practice •  �Yes
•  �No

Physician

Independent variable, 
referral information

 � Current or previous 
(10 years) board action 
affecting license status

Study physician’s license has or previously had 
board action (e.g., license suspension or license 
stipulations)

•  �Yes
•  �No

Referring agency 
and physician

 � DEA revocation DEA has currently suspended or revoked the study 
physician’s license to prescribe

•  �Yes
•  �No

Referring agency 
and physician

 � Referral source Agency referring study physician to CPEP for 
competence assessment. This variable is dummy 
coded in the logistic regression analysis with 
“Board” as the reference category

•  �Board (reference)
•  �Hospital
•  �Self
•  �Othera

Referring agency 
and physician

  Abbreviations: CPEP indicates Center for Personalized Physician Education; LCME, Liaison Committee on  
Medical Education; PG, postgraduate training; DEA, Drug Enforcement Administration.

 aOther includes attorneys, malpractice insurance companies, third-party payers, and other referral sources.



Copyright © by the Association of American Medical Colleges. Unauthorized reproduction of this article is prohibited.

Research Report

Academic Medicine, Vol. 89, No. 6 / June 20144

the total study population. The majority 
of physicians (61.5%) reported that their 
practices were in urban areas. More than 
half (59.0%) of the study physicians 
were in a solo practice setting, and 
approximately 3.2% had a practice scope 

that did not match the areas in which 
they were trained.

Physicians were referred to the CPEP 
program from various agencies. Over 70% 
were referred by state licensing boards, 

with the remaining 29% coming from 
hospital referrals, self-referrals, and other 
referral sources. The 70.9% of physicians 
referred by state licensure boards were 
referred by 47 unique boards (including 
two Canadian provinces), and 14.9% 

Table 2
Variable Distributions for CPEP Competence Assessments, From a Study of  
Predictors of 683 Physicians’ Performance on Competence Assessments, 2000–2010

Variable type and name Categories No. (%)
No. (%) with unsafe assessment 

outcome within variable category χ2 (P value)

Personal characteristics
 � Assessment outcome Safe 597 (87.4) — —

Unsafe 86 (12.6) — —

 � Gender Female 110 (16.1) 9 (8.2) 2.32 (.128)

Male 573 (83.9) 77 (13.4)

 � Medical school LCME accredited 564 (82.6) 64 (11.3) 4.55 (.033)a

International medical 
graduate

119 (17.4) 22 (18.5)

 � Degree type DO 76 (11.1) 10 (13.2) 0.025 (.875)

MD 607 (88.9) 76 (12.5)

 � Board certificationa Never/previously but no 
longer

236 (34.7) 58 (24.6) 46.73 (<.001)b

Yes 445 (65.3) 28 (6.3)

 � Years of postgraduate (PG) 
training

≥ 3 years of PG training 588 (86.1) 66 (11.2) 7.18 (.007)b

< 3 years of PG training 95 (13.9) 20 (21.1)

 � Training specialty General practitioner—no 
specialty training

39 (5.7) 15 (38.5) 25.29 (< .001)b

Family practice 160 (23.4) 19 (11.9)

Other 484 (70.9) 52 (10.7)

Practice context

 � Practice-to-training match No 22 (3.2) 8 (36.4) 11.67 (.001)b

Yes 661 (96.8) 78 (11.8)

 � Solo practicec Other practice type 240 (41.0) 13 (5.4) 14.62 (< .001)b

Solo practice 345 (59.0) 54 (15.7)

 � Rural practiced Urban 406 (61.5) 51 (12.6) 0.082 (.775)

Rural 254 (38.5) 30 (11.8)

  �In practice No 246 (36.0) 19.9 (49) 18.76 (< .001)b

Yes 437 (64.0) 37 (8.5)

Referral information

 � Current or previous board 
action affecting license 
status

No 395 (57.8) 30 (7.6) 21.25 (< .001)b

Yes 288 (42.2) 56 (19.4)

 � DEA revocation No 618 (90.5) 70 (11.3) 9.44 (.002)b

Yes 65 (9.5) 16 (24.6)

 � Referral source Board 484 (70.9) 76 (15.7) 16.55 (.001)b

Hospital 109 (16.0) 3 (2.8)

Self 30 (4.4) 1 (1.2)

Othere 60 (8.8) 6 (7.0)

  Abbreviations: CPEP indicates Center for Personalized Physician Education; LCME, Liaison Committee on  
Medical Education; PG, postgraduate training; DEA, Drug Enforcement Administration.

 aData for two participants were missing for this category.
 bSignificant at P < .05.
 cData for 98 participants were missing for this category.
 dData for 23 participants were missing for this category.
  eOther includes attorneys, malpractice insurance companies, third-party payers, and other referral sources.
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of the board-referred physicians were 
referred by the Colorado Medical  
Board. Although CPEP does not  
track the numbers of referrals from 
specific hospitals, CPEP believes that the 
majority of the 109 hospital referrals were  
from unique hospitals. Although there are 
a few hospitals that have referred 2 or 3  
physicians for competence assessments, 
this is relatively uncommon. Approx
imately 42% of study physicians had 
board actions affecting their license at the 
time of assessment or within the prior 
10 years, and 9.5% had a history of DEA 
prescribing suspensions or revocations. 
A majority of the study physicians, 64%, 
reported that they were in active practice 
at the time of their assessment.

Most physicians’ (87.4%) performance 
on CPEP competence assessment fell 
into the categories considered safe 
to practice; 12.6% were unsafe with 
pervasive educational needs significant 
enough to recommend remediation in a 
residency setting.

Simple associations between assessment 
outcome and independent variables

Pearson chi-square analysis indicated that 
significant relationships exist between 
assessment outcome and the following 
physician personal characteristics: medical 
school location, board certification, years of 
PG training, and specialty training. More 
specifically, more IMGs performed poorly 
on assessment than LCME graduates, 
and more physicians without board 
certification performed poorly than those 
with certification. A higher proportion of 
individuals with less than 3 years of PG 
training had unsafe outcomes compared 
with those with more years of PG training. 
In addition, higher proportions of GPs 
had unsafe assessment outcomes than 
those with FP or other specialty training 
outcomes. Likewise, t tests indicated that 
physicians who had an unsafe assessment 
outcome were 5.1 years older than 
physicians with safe outcomes (t = −5.008, 
P < .001). No significant associations were 
found between gender, years in practice, or 
type of medical training (MD versus DO) 
and assessment outcome.

Significant relationships were also 
found between assessment outcome and 
practice context variables. Significantly 
fewer individuals whose practice 
matched their training (P = .001) had 
an unsafe outcome on assessment 

(11.8%) compared with those who 
were practicing in an area in which they 
had not completed formal residency 
training (36.4%). Proportionately,  more 
individuals in solo practice settings had 
an unsafe outcome on assessment (P < 
.001) when compared with those who 
were in other practice types. In addition, 
those who were not in active practice at 
the time of competence assessment were 
more frequently considered unsafe on 
assessment (P < .001) when compared 
with those who were in active practice. 
No significant association was found 
between urban or rural practice setting 
and assessment outcome.

Details of the referral were found to have 
significant associations with assessment 
outcome. Individuals with a history 
of board action or DEA registration 
revocations (current or within the 
previous 10 years) were more frequently 
found to have unsafe outcomes. Of the 
physicians with current or previous board 
action affecting license status, 19.4% were 
found to be unsafe, whereas only 7.6% 
of individuals without board action were 
found unsafe (P < .001). Approximately 
25% of the individuals with DEA 
revocations were unsafe (P = .002). 
Significant differences were also found 
in assessment outcome by referring 
agency (P = .001). Proportionally 

more individuals referred by medical 
boards had poor outcomes, with 15.7% 
identified as unsafe to practice. This 
figure compares to the 2.8%, 1.2%, and 
7.0% of assessments that were unsafe 
when referred by hospitals, self-referral, 
or other sources, respectively.

Multivariate logistic regression: 
Predictors of “unsafe” assessment 
outcome

The multivariate logistic regression model 
was significant (P < .001) and explained 
26.2% of the total variation in assessment 
outcome (Table 3). Years in practice was 
excluded from the final regression to avoid 
any issues of collinearity in the model as it 
was found to be highly correlated with age 
(Pearson correlation coefficient = 0.7; P < 
.001). The results of the multivariate analysis 
differed somewhat from the univariate 
measures of association. Although some 
personal characteristics, practice context, 
and referral information remained signif
icant in the multivariate model, they did not 
mirror the significant relationships found in 
the chi-square analyses or t tests.

Age, board certification, and training 
specialty all remained significant pre
dictors in the regression analysis. The 
regression indicated that increasing age 
was a predictor of unsafe performance. 
Physicians were more likely to have an 

Table 3
Significant Predictors of “Unsafe” Assessment Outcome for 683 Physicians on 
the Centre for Personalized Education for Physicians Competence Assessment in 
Multivariate Logistic Regression, 2000–2010a

Variable type and name Category Odds ratio 95% CI P value

Personal characteristics
 � Age Continuous variable 1.07 1.03–1.10 < .001

 � Board certification Never/previously but 
no longer

Ref — —

Yes 0.40 0.22–0.73 .003

 � Training specialty General practitioner Ref — —

Family practice 0.36 0.14–0.94 .037

Other 0.33 0.14–0.79 .012

Practice context

 � Practice-to-training match No Ref — —

Yes 0.29 0.10–0.85 .023

 � Solo practice Other practice type Ref — —

Solo practice 2.15 1.05–4.40 .037

Referral information

 � Current or previous board action 
affecting license status

No Ref — —

Yes 2.47 1.36–4.49 .003

  Abbreviations: CPEP indicates Center for Personalized Physician Education; Ref, reference variable.
 aModel significant at P < .001(7 df); Nagelkerke R2 = 0.262.
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unsafe outcome for each year of increasing 
age (OR = 1.07; P < .001). Board-certified 
individuals were less likely to have a 
poor assessment outcome (OR = 0.40; 
P = .003) than uncertified individuals. FPs 
(OR = 0.36; P = .037) and other specialists 
(OR = 0.33; P = .012) were less likely than 
GPs to have unsafe assessment outcomes. 
The univariate analysis indicated a 
significant association between assessment 
outcome and location of undergraduate 
medical school and years of PG training. 
However, these failed to reach significance 
in the multivariate analysis.

Predictive practice context variables 
included practice-to-training match and 
solo practice. Physicians in solo practice 
setting were more likely (OR = 2.15; 
P = .037) to perform poorly on assessment 
than physicians in other settings. 
Physicians with a practice scope that 
matched their training were less likely 
(OR = 0.29; P = .023) to have unsafe 
assessment outcomes than those who did 
not have a practice–training match. Unlike 
what was found in the chi-square analysis, 
being in active practice at the time of 
assessment failed to reach significance in 
the multivariate model as a predictor.

Only one variable concerning referral 
information was a significant predictor 
of assessment outcome. Physicians with 
board action (current or within the past 
10 years) were significantly more likely 
(OR = 2.47; P = .003) than those without 
previous board action to have an unsafe 
outcome. In contrast to the univariate 
analysis, DEA registration revocations 
and source of referral were not significant 
predictors in the regression model.

Discussion

The majority of physicians in this study 
either performed well or demonstrated the 
potential to remediate. A relatively small 
percentage (12.6%) of the 683 physicians 
in this study performed poorly (i.e., were 
considered unsafe to practice). A study 
of surgeons from another program with 
similar comprehensive assessments has 
indicated failure rates of 5.7%9 to 10.6%.12

Our findings suggest that there are 
several important predictors of 
physician performance on CPEP 
competence assessment that include 
personal characteristics, practice context 
characteristics, and details regarding 

the referral to the CPEP assessment. 
The likelihood of an unsafe assessment 
outcome increased with increasing 
age. Age has been well established 
throughout the literature as a predictor 
of poor performance across a wide 
spectrum of assessment and evaluation 
methodologies.3,4,21–29 Similarly, age has 
been found to be associated with risk for 
discipline by state licensing boards.30,31 
Our findings further confirm the need 
to continue to evaluate the impact of 
physician aging on performance. As 
fewer physicians are choosing to retire 
at 65 years of age, the development of 
strategies to ensure safe and competent 
practice of older, more experienced 
physicians is of paramount importance 
for physicians and patients alike.

Our findings indicated that board-certified 
physicians, FPs and other specialists, 
and physicians whose training specialty 
matched their scope of practice were 
all predictors of a positive outcome on 
competence assessment. Other studies 
have demonstrated a link between 
certification and performance.3,4,22,32–34 It 
was not surprising to find that current 
board certification and training specialty 
were significant predictors of performance, 
given the current requirements for 
maintenance of certification which 
emphasize activities that are related to 
practice improvement, and also given that 
FPs and other specialists receive additional 
training compared with GPs. In future 
studies, it may be of value to use multilevel 
models to examine the effects of specific 
specialty areas in more depth.

We find it of great interest that physicians 
who were practicing within the scope 
of their training were much less likely 
(OR = 0.29; P = .023) to have an unsafe 
assessment result than physicians who 
practice outside their trained scope of 
practice. So-called practice drift, in which 
a physician’s scope of practice moves 
away from his or her area of training, is 
an area of current interest to licensure 
agencies, malpractice insurers, and the 
public. Various medical regulators across 
both the United States and Canada have 
recognized that practicing outside of the 
scope of practice in which a physician is 
trained and experienced can pose a risk 
to patients.35–37 In Ontario, the medical 
regulatory authority has implemented 
a “Changing Scope of Practice” policy 
which requires physicians to report 

significant practice scope changes; these 
physicians may be required to participate 
in a formal training process to ensure 
they are practice ready.35 Policies and 
position statements have also been 
issued by various state licensure boards 
in the United States in order to address 
concerns regarding the competence of 
physicians practicing outside the scope 
of their training, in particular the areas 
of pain management and cosmetic 
surgery. Our findings support these 
new requirements imposed by licensure 
boards on physicians with a scope of 
practice outside of their training36,37 and 
provide evidence to support such policies 
in protecting public safety.

We found that the odds of physicians in 
solo practice having an unsafe assessment 
outcome were 2.15 times higher than 
for physicians working in other practice 
settings. This finding is supported in the 
literature, which has identified working 
in small or solo practice settings as a risk 
factor for poor performance and quality-
of-care concerns.3,10,25,26,38 It is important 
for education and remediation programs 
to ensure that participants understand the 
impact of practice size and organization 
structure on their risk of professional 
isolation and their ability to remain current 
in their practice skills. New technology as 
well as the acquisition of private practices 
by large health care organizations may 
provide opportunities to decrease some 
aspects of professional isolation of those 
in solo practice, but it is unclear whether 
such opportunities will mitigate whatever 
specific factors cause this increased risk 
for poor performance. Given that solo 
practice was a significant predictor of 
poor outcome, it was somewhat surprising 
that rural practitioners did not perform 
more poorly than nonrural physicians 
insofar as rurality is also often associated 
with professional isolation.39,40 Although 
anecdotal, CPEP has noted that struggling 
physicians sometimes are ostracized by 
peers and enter solo practice not by choice 
but, rather, after a series of unsuccessful 
professional relationships. Though 
merely conjecture, such a phenomenon 
could explain the association of poor 
outcome with solo practice, but not with 
rural practice. Furthermore, the term 
“rural” is challenging to define. Rural 
practices were self-identified by the 
physician participants and are therefore 
subjective in their interpretation. A more 
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systematic evaluation of rural setting 
may be beneficial in future studies.

The last significant predictor of assess
ment outcome we found was having 
current or previous board action. Not 
surprisingly, physicians with a previous 
history of board action were more likely 
to have an unsafe assessment outcome 
than those without. This group represents 
physicians who may be experiencing 
recurrent practice difficulties and/or 
those whose reason for referral for a 
competence assessment was significant 
enough to warrant action on the 
physician’s license before the results of 
the assessment were known.

As with any study, we need to examine 
our findings within the context of the 
study limitations. The regression model 
was able to account for approximately 
26% of the variation in assessment 
outcome, and although an excellent value 
statistically, it still leaves a considerable 
amount of variation unexplained. 
Additional data regarding practice 
environment, patient case mix, continuing 
professional development, physician 
health status, or other factors that have 
been shown to be linked with physician 
competence may help to improve 
predictive power of future analyses. 
Additionally, many of the data elements 
we used were based on participants’ 
self-reported information. Though 
CPEP staff made every effort to clarify 
unclear or inconsistent responses through 
questioning the participant or review of 
relevant documentation, inaccuracies in 
self-reported data do occur. For example, 
some physicians may be confused about 
their own board certification status 
because they are not always aware that 
active and unencumbered licensure is 
typically needed to maintain specialty 
board certification. Questions about the 
rural versus urban nature of practice are 
subjective and open to interpretation, 
thus potentially affecting the results 
and analysis about the impact of this 
important factor.

Although the quality of care of individual 
medical providers is being examined 
more closely in the United States than 
ever before, with tracking of quality 
measures and individual physician data, 
investigations into competency remain 
largely complaint- and/or incident 
driven.41 Identification of risk factors 

for poor performance on competence 
assessment testing could ultimately lead 
to a system of proactive interventions to 
enhance the practices of physicians with 
significant risk factors for competency 
concerns or perhaps a system of screening 
physicians with significant risk factors 
before a critical incident or patient harm 
occurs, facilitating earlier intervention.

In conclusion, we believe that our 
analysis represents the largest and most 
comprehensive study of its kind. Our 
findings confirm previous associations 
of certain physician characteristics and 
physician performance but also highlight 
new, previously unrecognized factors, 
such as practice drift. The findings 
emphasize the importance of evaluating 
performance in a broader environmental 
context rather than as a simple attribute 
of personal characteristics of the 
physician,4 which may be of particular 
relevance for those attempting to develop 
performance screening mechanisms 
or risk assessments. Consideration 
should be given to creating models that 
conceptualize physician performance 
as a complex construct resulting from 
the combined effects of the physician’s 
health, knowledge, skills, and attributes 
in situ rather than a simple reflection of 
credentials and training.
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