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In 2004, the American Medical 
Association (AMA) approved 
the Performance Improvement 

(PI) educational process as a strategy 
for improving patient care.1 Through 
this process, clinicians earn AMA 
Physician’s Recognition Award (PRA) 
Category 1 CreditTM by completing 
three stages: 
•	 Stage A: an initial self-assessment 

by means of patient chart review 
•	 Stage B: completion of one or more 

certified educational activities, 
followed by the development and 
implementation of a personal-
ized improvement plan to address 
deficiencies identified in Stage A 

•	 Stage C: completion of a second 
chart review to analyze the impact 
of their improvement plan 

Recognizing the need to improve 
the care of patients with type 2 dia-
betes,2–4 an AMA-style PI initiative 
was developed in 2008, and a second, 
updated activity was developed in 
2009 to promote evidence-based 
care practices.5 Results from this 
initiative demonstrated statisti-
cally significant changes in clinician 
behavior.6 Despite this demonstrated 
change in provider behavior, the 
effect on outcomes at the patient 
level remained uncertain. 

This study sought to answer 
four questions related to the clinical 
effectiveness of PI-based continuing 
medical education (CME):

1.	 To what extent did partici-
pants who completed all three 
stages of the PI activity achieve 
improvements in the health of  
their patients with type 2 diabetes?

2.	 How did these improvements 
compare with improvements 
achieved by clinicians who 
participated in traditional 
CME-certified activities?

3.	 How did patient improvements 
achieved by PI completers  
compare with improvements 
achieved by clinicians who 
completed the first two stages  
but did not participate in the  
final chart review (Stage C) of 
the PI process?

4.	 Did PI completers differ from 
other clinicians in the provision 
of evidence-based care provided 
to patients with type 2 diabe-
tes before participation in the 
PI CME?

Understanding the unique clinical 
impact of PI CME will allow for the 
development of improved educational 
activities for clinicians and ultimately 
better patient outcomes as a result of 
clinician participation. 

Study Methods

Effect of PI CME on patient health 
(questions 1–3)
Patient-level clinical data were col-
lected retrospectively for three groups 
of U.S. clinicians who participated in 
activities launched in 2008 and 2009: 

•	 PI completers: clinicians who 
completed Stages A, B, and C of a 
PI initiative 

•	 PI partial completers: clinicians 
who completed only Stages A and 
B of a PI initiative

•	 Traditional CME participants: 
clinicians who completed a tradi-
tional CME activity designed to 
enhance PI education, but who did 
not participate in a PI initiative

All clinicians provided chart-review 
data from both the pre- and post-
intervention periods for 10 patients 
with type 2 diabetes. Data collected 
for this study were independent of 
chart data collected during the PI 
CME activity that occurred before the 
design of the research study. A small 
honorarium was distributed after 
clinicians submitted 10 patient forms 
as an incentive for participation in 
this study. At no time during the study 
were participants compensated with 
AMA PRA Category 1 Credit™.

Patient inclusion criteria were as 
follows: established patients with 
type 2 diabetes who were seen at 
least twice in each of the pre- and 
post-activity periods and whose 
A1C level was above their individual 
goal at at least one pre- and one 
post-activity visit. Patients who 
were pregnant, < 18 years of age, or 
> 75 years of age at any visit were 
excluded. The rationale for the A1C 
criterion was to evaluate changes in 
clinician behavior (data not shown).
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Before data collection, an inde-
pendent institutional review board 
(Chesapeake IRB, Inc., Columbia, 
Md.) deemed the study to be exempt 
from oversight because clinicians 
submitted data without patient 
identifiers.7

Clinician participants were 
provided the date on which they 
registered for their respective CME 
activity and were asked to provide 
patient data up to 1 year before 
(i.e., pre-activity) and 1 year after 
(i.e., post-activity) this date. This 
date range was modified for the PI 
completer group after data were 
submitted because it was determined 
that the post-activity date range 
overlapped with Stage A participa-
tion and was therefore too early to 
capture meaningful post-activity 
data. Participation in the partial 
completer group was too low to 
allow for a similar adjustment. For 
traditional CME participants, pre-
activity visits were those occurring 
up to 1 year before activity registra-
tion, and post-activity visits were 
those occurring up to 1 year after 
activity registration. Patient visits 
falling outside of the defined pre- or 
post-activity period were excluded 
from analysis.

Clinicians were instructed to 
submit clinical measurements for 
A1C, blood pressure, LDL choles-
terol, and HDL cholesterol from at 
least two and up to four diabetes-
related visits within each of the 
pre- and post-activity periods. For 
patients with multiple visits, the ear-
liest valid pre-activity measure was 
compared to the latest valid post-
activity measure. 

Mean A1C, LDL cholesterol, and 
HDL cholesterol levels for patients 
in each participant group were cal-
culated in the pre- and post-activity 
periods. Blood pressure, A1C, 
and LDL cholesterol levels were 
grouped categorically as follows: 
blood pressure < 130/80 or ≥ 130/80 

mmHg; A1C < 7, 7–7.5, 7.6–9.0, or 
> 9.0%; and LDL cholesterol < 100 or 
≥ 100 mg/dl.

Multi-level models incorporat-
ing random effects at the patient 
and provider levels were estimated 
to compare patient outcomes and 
participant practices between the 
pre- and post-activity periods and 
between participant groups. Linear 
models were estimated for A1C, LDL 
cholesterol, and HDL cholesterol. 
Logistic regression models were 
estimated for categories of blood 
pressure and LDL cholesterol levels. 
An ordinal logistic regression model 
was estimated for categorical A1C 
levels. Key comparisons were tested 
for statistical significance, including 
differences between PI completers 
and traditional CME participants 
and between PI completers and PI 
partial completers and the amount 
of change from pre- to post-activity 
measured between groups. 

Baseline performance of PI completers 
compared to partial completers 
(question 4)
The Diabetes PI 2009 activity 
included a required self-assessment 
questionnaire in addition to the 
submission of patient chart data. The 
questionnaire evaluated clinician-
reported practice patterns related 
to general diabetes care, prevention 
and detection of diabetes-related 
complications, and glycemic control. 
These data were used to evaluate the 
similarity of PI completers to other 
practitioners who completed the ini-
tial chart review in Stage A, but who 
did not continue any further with the 
program (i.e., non-completers).

Multi-level logistic regression 
models incorporating random effects 
at the provider level were estimated 
to compare participant self- 
assessment practices between the 
PI completers and non-completers. 
The results of all statistical tests 
were considered significant if the 

P value was < 0.05. Non-completers 
were also surveyed regarding their PI 
participation experience.

Study Results

Improvement in clinical outcomes of 
patients cared for by PI completers 
(question 1)
One hundred twenty-five past PI 
participants were eligible for inclusion 
in this study, and 47 of these partici-
pants (38%) completed the required 
chart review extraction forms. 
After review, 248 patient charts 
from 44 participants (35%) met the 
study inclusion criteria.

A statistically significant 
improvement was observed in the 
percentage of patients achieving 
an A1C < 7%, a blood pressure 
< 130/80 mmHg, and an LDL 
cholesterol level < 100 mg/dl after 
PI activity completion (Figure 1). 
Statistically significant improve-
ments from the pre- to the 
post-activity periods were also 
observed for mean A1C, LDL 
cholesterol, and HDL cholesterol 
values (Table 1). The improvement in 
this latter percentage was especially 
dramatic, doubling between the 
two periods.

PI completers compared to traditional 
CME participants (question 2)
Three hundred thirteen U.S.-based 
participants completed one of the 
available traditional CME activities 
(one of two webcasts or one electronic 
publication) designed to complement 
the PI activity but did not partici-
pate in the PI activity. Of these, 28 
clinicians submitted chart-review 
data; 225 chart-review extraction 
forms from 27 clinicians met the 
study criteria. 

Patients treated by traditional 
CME participants demonstrated 
statistically significant improve-
ments in all measured values 
except blood pressure (Table 1). 
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A comparison of patient clinical 
indicators between PI completers 
and traditional CME participants 
showed statistically significant dif-
ferences in categorical A1C values 
that favored PI completers. At study 
completion, PI completers had a 
greater percentage of patients with 
A1C levels < 7% and fewer patients 
with A1C levels between 7.6 and 
9.0% compared to traditional CME 
participants. Changes in the per-
centage of patients below goal for 
blood pressure, mean A1C, mean 
(or distribution of) LDL choles-
terol, and mean HDL cholesterol 
values were not significantly dif-
ferent statistically between these 
participant groups. 

PI completers compared to PI partial 
completers (question 3)
Forty participants who completed the 
initial self-assessment stage of a PI 
activity and submitted an improve-
ment plan but who did not complete 
the final round of the self-assessment 
(Stage C) were eligible for evalua-
tion. Of these partial PI completers, 
9 (23%) submitted data forms; 65 
chart-review extraction forms met the 

study criteria. 
Patients of PI completers expe-

rienced statistically significant 
changes in all clinical indicators 
from the pre- to the post-activity 
period (Table 2). Patients treated 
by PI partial completers similarly 
demonstrated statistically significant 
improvements in all clinical values, 
with the exception of blood pres-
sure, and no statistically significant 
differences in patient improvements 
achieved over time were found 
between the groups.

Characteristics of PI completers 
compared to non-completers 
(question 4) 
One hundred fifty PI completers 
from the Diabetes PI 2009 activity 
were compared to 71 participants 
who completed only the Stage A 
chart review. Initial self-assessment 
data revealed similar demographic 
and practice characteristics, with the 
exception that, among participants 
with a staff member dedicated to 
patient education, PI completers 
(n = 71) were more likely than were 
non-completers (n = 28) to employ 
a certified diabetes educator (CDE) 

(61 vs. 36%, P = 0.028) (Supplemental 
Table 1S, available in the online ver-
sion of this article from http:// 
clinical.diabetesjournals.org). The 
two clinical groups were also very 
similar in the care provided to 
patients. The only significant differ-
ence identified was that PI completers 
were more likely to discuss smoking 
cessation with patients than were non- 
completers (Table 3).

Discussion
Audit and feedback is a well-known 
method for improving practice 
behaviors. However, PI CME as a 
formal educational process is rela-
tively new, and its effects are not well 
understood. It is our belief that this 
was one of the first studies providing 
clinical evidence that strongly sup-
ports a positive relationship between 
clinician participation in PI CME and 
patient outcomes.

Previous analyses of the initial 
2008 Diabetes PI initiative by this 
group found significant improve-
ments in measures of process change 
but only mild improvements in 
patient health as measured by gly-
cemic control (A1C).6 However, that 
activity did not mandate data from 
the same patient in the pre- and post-
activity periods and therefore did 
not allow for an accurate assessment 
of patient health changes over time.

This study demonstrated that 
patients with diabetes who are cared 
for by clinicians who complete all 
three stages of the PI CME initiative 
experienced significant improve-
ments in clinical measures of patient 
health (A1C, blood pressure, LDL 
cholesterol, and HDL cholesterol). 
Importantly, the patients of tra-
ditional CME participants also 
demonstrated measurable improve-
ments in A1C, LDL cholesterol, 
and HDL cholesterol; however, 
categorical improvements in A1C 
levels were significantly greater 
for the patients of clinicians who 

Figure 1. Percentage of patients with type 2 diabetes with A1C < 7% (n = 248), 
blood pressure > 130/80 mmHg (n = 248), and LDL cholesterol < 100 mg/dl 
(n = 207) treated by PI completers before and after PI activity participation.
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completed the entire PI initiative 
than for those of traditional CME 
participants. Patients whose clini-
cians completed most, but not all, 
of the PI CME activity also showed 
significant changes in these clinical 
measures; however, clinical improve-
ments in patients of the partial PI 
completer group were similar to 
those in patients of the PI completer 
group. Although our sample size was 
limited for this study component, the 
data suggest that the second chart 

review within the PI educational 
process may have less influence on 
patient outcomes than the initial 
chart review and development of an 
implementation plan.

Overall, PI completers were 
similar to their peers, with few 
exceptions. Compared to non-
completers, PI completers discussed 
smoking cessation more often and 
were more likely to have a CDE 
as part of their clinic staff. These 
results and the finding of similar 

changes in patient health outcomes 
between the completer and non-com-
pleter groups suggest that clinicians 
who participate in the majority of 
the PI activity have the potential 
to achieve similar improvements in 
patient health. 

We also considered how the 
patient outcomes in this study 
compared with observations from 
a broader, national dataset. Data 
collected from the most recent 
Healthcare Effectiveness Data and 

Table 3. Type 2 Diabetes Patient Care Measures Performed by PI Completers and Non-Completers 

PI
Completers
(n = 3,000)

Non-
Completers
(n = 1,420)

P

Eye exam

Eye exam referral in the past 12 months (% [n]) 86 (2,856) 81 (1,332) 0.061

Foot care

Performance of foot exam in the past 12 months ( % [n]) 85 (2,999) 77 (1,420) 0.055

Use of a 10-g monofilament during foot exam (% [n]) 75 (2,173) 62 (935) 0.075

Foot pulses checked (% [n]) 98 (2,373) 94 (1,015) 0.070

If abnormalities noted, patient referral for specialty foot care/ 
vascular assessment (% [n])

73 (685) 76 (287) 0.875

General care

Registered dietitian referral in the past 12 months (% [n]) 46 (3,000) 54 (1,420) 0.179

Sick-day instructions provided to patients on insulin therapy (% [n]) 42 (1,466) 46 (649) 0.235

Hypoglycemia

Patients experiencing hypoglycemia-related event in the past 12 
months (% [n])

88 (2,887) 88 (1,378) 0.990

If evidence of hypoglycemia, action(s) taken (% [n]) 98 (337) 93 (161) 0.062

Lipid management

Statin prescribed (% [n]) 70 (2,877) 67 (1,331) 0.451

Microalbuminuria

Charted record of urine albumin excretion assessment in the past 
12 months (% [n])

80 (3,000) 72 (1,420) 0.147

Self-monitoring of blood glucose

Self-monitoring of blood glucose recommended to patients on 
insulin therapy (% [n])

95 (1,206) 99 (561) 0.662

Smoking cessation

Discussion of smoking cessation plan in the past 12 months with 
patients who smoke (% [n])

79 (724) 68 (445) 0.050
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Information Set (HEDIS)8 indicate 
that, on average, 39, 33, and 45% of 
patients met the American Diabetes 
Association–recommended goals of 
A1C < 7%, blood pressure < 130/80 
mmHg, and LDL cholesterol < 100 
mg/dl, respectively.9 In comparison 
to our study, a smaller percentage 
of patients cared for by PI com-
pleters met each of these goals before 
activity participation, and a higher 
percentage of patients achieved 
these goals after activity completion. 
Importantly, after participation, PI 
completers had fewer patients with 
an A1C > 9% compared to HEDIS 
data (12 vs. 32%). 

Participation and attrition rates 
are an inherent problem of PI CME 
activities.6,10 Non-completers noted 
that the extensive time and resource 
commitment were barriers to their 
participation. However, data from 
this study showed gains in clinical 
health outcomes for patients of PI 
CME participants, and these gains 
may be greater than those resulting 
from traditional CME activities. 
This suggests that it may be more 
beneficial for clinicians to focus 
their educational time and efforts on 
PI-based activities. 

This study had several limi-
tations. First, the time frames 
during which patient improve-
ments occurred likely varied widely 
among participants. Although PI 
participants are encouraged to 
implement their improvement efforts 
for 3 months before completing the 
second chart review, the PI system 
allows participants to enter data 
at any time. Thus, the actual time 
frames differed among participants. 
Second, patients were required to 
have an above-goal A1C value to 
ensure that changes in participant 
behavior could be evaluated. This 
requirement may have excluded 
participants who had patients with 
well-controlled diabetes and con-
tributed to an underestimation of 

improvement in glycemic control. 
Third, chart reviews were retrospec-
tive, and bias may have occurred 
with self-reported actions, includ-
ing the Hawthorne effect among PI 
completers. Data were collected over 
multiple time points to reduce this 
possibility. Finally, the small sample 
sizes limited the strength of some 
of the conclusions that were drawn 
from this study.

Overall, this study provides 
a detailed examination of the 
impact of several of the compo-
nents of PI CME on patient health. 
Completion of all three stages of 
PI CME appears to provide cat-
egorical improvements in A1C 
compared to participation in more 
traditional CME activities. These 
findings suggest that self-assessment, 
improvement planning, implementa-
tion based on review of one’s own 
data, and reassessment of the success 
of the improvement plan contribute 
to improvements in patient health.

Although participation in the PI 
process does not appear to pro-
vide additional clinical benefit, the 
overall more intensive process of PI 
relative to traditional CME efforts 
appears to have an important impact 
on patient health. As the health care 
system has shifted toward a more 
performance-reimbursement model, 
the focus on the quality of clinician 
performance has become increas-
ingly important. PI CME provides a 
focused, time-intensive, but effective 
educational endeavor that may help 
clinicians achieve performance goals 
and improve patient health. 
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