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Abstract
Background: Continuing medical education (CME) seeks to improve patient health by
promoting clinician practice change. Many patients with a diagnosis of bipolar disorder or
schizophrenia are predisposed to cardiovascular risk, and the use of second-generation
antipsychotic (SGA) medications that can cause significant weight gain and altering of lipid
profiles may compound this risk. An educational analysis identified a performance gap
related to psychiatrists’ gathering of baseline lipid data in their patients.
Objective: This study analyzes the degree to which participation in 2 CME activities
improves clinicians’ rates of lipid monitoring in patients with mental illness who take
second-generation antipsychotic agents (SGAs).
Study Design: After participation in 1 or 2 CME activities on improved cardiometabolic
monitoring in patients with major mental illness—in which one activity focused on
schizophrenia and the other on bipolar disorder—a nationwide group (NG) of clinician
learners was surveyed about lipid monitoring practices among patients during these
patients’ first 16 weeks of SGA therapy over a 12-month period. Responses from the NG
were compared with those from 1) a nationwide control group (CG) and 2) a local group of
activity participants at the Lindner Center of HOPE—Cincinnati, Ohio (LG), whose
measured rates were documented via medical records data extraction; the LG also received
institutional encouragement and support for practice change for lipid monitoring in these
patients.
Results: Percentages of patients monitored by clinicians in the NG increased by 18.0
percentage points over 1 year from baseline (p = .00001) and represented a rate change
that was higher than that seen in the CG (p < .00001). Gross, median monitoring rates in the
NG increased from 27.5% to 80.0%, and all clinicians at or above the 75th percentile of
monitoring rates monitored 100% of their patients after participating. Monitoring rate
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increases for clinicians in the nationwide learner group were greater among clinicians with
higher patient counts. The LG saw a 28 percentage-point increase (from 27.5% to 55.5%),
representing a 102% increase over the baseline LG rate and a 56% increase over the rate
change seen in the NG.
Conclusions: CME interventions can improve lipid-monitoring practices among clinicians
who treat patients with major mental illness who take SGAs. Local, institutional support for
guideline-recommended monitoring may increase nationwide CME-induced change yet
further.
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General Keywords: bipolar disorder; schizophrenia; cardiometabolic risk; atypical
antipsychotic agents; therapeutic monitoring
National Library of Medicine Medical Subject Headings (MeSH): Bipolar Disorder;
Schizophrenia; Antipsychotic Agents; Drug Monitoring; Physician’s Practice Patterns;
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Introduction
Cardiometabolic Risk in Major Mental Illness
Cardiometabolic risk (CMR) denotes the clustering of classic, modifiable risk factors and
emerging biomarkers that help identify individuals who are at increased risk of developing
untoward cardiovascular and metabolic complications (e.g., atherosclerosis and type 2
diabetes mellitus). These risk factors include insulin resistance, central obesity,
hypertension, derangements in serum lipids, smoking, physical inactivity, and unhealthful
eating habits, in addition to race, gender, age, and family history.1-5
Clustering of these risk factors is very common worldwide and in the United States,
affecting about one-quarter of the U.S. population, according to data from the Third
National Health and Nutrition Examination Survey (NHANES III).6,7 Importantly, CMR
appears to be more prevalent in adults with major mental illness, with prevalence in
bipolar disorder (BPD) as high as 66%.8 Key lifestyle and medication factors that are
particularly relevant for patients with major mental illness include smoking, sedentary
lifestyle, and the use of second-generation antipsychotic agents (SGAs).8,9
CMR associated with various SGAs has been well studied and documented. Specifically,
some of these agents are associated with decreased insulin sensitivity; changes in plasma
glucose and lipid levels; and clinical features of increased adiposity, weight gain, and
diabetes symptoms.10-14 Because of findings available in 2004, the U.S. Food and Drug
Administration (FDA) asked manufacturers to add a new warning to all SGAs’ labels about
these drugs’ increased risk of hyperglycemia and diabetes and the need to monitor
metabolic side effects.15
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Metabolic Monitoring in Patients With Major Mental Illness: Gap
Between Desired and Actual Practice
Several authoritative groups ascribe to the fact that CMR increases in patients with mental
illness (e.g., schizophrenia or bipolar disorder) who take SGAs and have issued evidencebased recommendations that define desired clinical practice for metabolic monitoring in
these patients.
Recommendations from the STAndards for BipoLar Excellence (STABLE) project are
referred to as STABLE measures—15 evidence-based measures for quality assessment and
improvement of care for bipolar disorder from the Center for Quality Assessment and
Improvement in Mental Health. Of the 15 measures, 7 focus on monitoring, and 3 of those
focus specifically on metabolic monitoring as it relates to SGA effects, as follows16:


“Monitoring for weight gain”: “This measure assesses the percentage of patients
with bipolar disorder who were monitored for weight gain during the initial 12
week period of treatment.”



“Screening for hyperglycemia when atypical antipsychotic agent prescribed”: “This
measure assesses the percentage of patients diagnosed with bipolar disorder and
treated with an atypical antipsychotic agent who receive at least one screening for
hyperglycemia within the initial 16 weeks of treatment.”



“Monitoring for hyperlipidemia when atypical antipsychotic agent prescribed”:
“This measure assesses the percentage of patients diagnosed with bipolar disorder
and treated with an atypical antipsychotic agent who received at least one
assessment for hyperlipidemia within the initial 16 week period of treatment.”

Consensus Guidelines from the Diabetes Association/American Psychiatric Association
(ADA/APA), the American Association of Clinical Endocrinologists (AACE), and the North
American Association for the Study of Obesity (NAASO) also exist and are the central
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recommendations that guide practice. These guidelines outline the cardiometabolic risks
associated with the use of various second-generation antipsychotic agents (SGAs), along
with specific recommendations for initial and long-term monitoring of weight, lipids,
glucose, and other metabolic risk factors. They further assert that clinicians have a
responsibility to monitor for metabolic side effects and its potentially fatal outcomes in
their patients who take SGAs. This responsibility is greater in patients who are both naïve
to SGA treatment and within their first 16 weeks of SGA therapy.17
Despite these calls to action issued several years ago, evidence shows that actual practice
lags behind desired practice. Many studies confirm that, too often, patients who are
prescribed antipsychotic medication do not receive adequate assessment of blood lipid
levels, and metabolic screening practices among clinicians are often incomplete or
inconsistent.15,18-22 The space between desired practice and actual practice is defined as the
practice gap; it is the role of continuing medical education (CME) to help close this practice
gap by addressing deficits in clinician knowledge, competence, and/or performance. When
clinicians narrow these gaps through CME, they have increased opportunity to improve
patient care delivery, which can translate to improved patient health outcomes.23

Objective
The objective of this educational outcomes measurement (EOM) study was to measure the
effect of 2 designated CME activities in improving rates of clinicians’ monitoring of blood
lipid levels in patients with bipolar disorder or schizophrenia who were within the first 16
weeks of SGA therapy. This objective was viewed in terms of 4 research questions.
Two questions addressed the main goals of this study to compare post-education
performance of the nationwide learner group against the nationwide control group:
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Research Question 1: Will the rates at which nationwide learners perform blood
lipid assessments differ before and after participation in a designated CME activity?



Research Question 2: Will any changes in rates of blood lipid assessments differ
between nationwide groups of clinicians who do and do not participate in a
designated CME activity?

Two more questions addressed the secondary study goal to compare post-education
performance in the nationwide learner group against that of the local learner group, which
received institutional encouragement for practice change supporting metabolic
monitoring:


Research Question 3: Will the rates at which a local group of learners performs
blood lipid assessments differ before and after participation in a designated CME
activity?



Research Question 4: Will any changes in rates of blood lipid assessment before and
after participation in a designated CME activity differ between a local group of
learners and a nationwide learner group?

Methods
Designated CME Activities to Address the Gap
Seeing the gaps documented above, the University of South Florida and CME Outfitters,
LLC, collaborated to develop 2 CME activities that addressed the clinical problem of
underperformance of metabolic monitoring in this patient population.
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Features Common to Both Designated Activities
The 2 educational activities were identical in structure, using a CME Outfitters instructional
format called “neuroscienceCME Live and On Demand,” which is broadcast nationwide via
satellite TV, webcast, and telephone. Each activity featured a faculty moderator who
facilitated a 1-hour panel discussion between 2 faculty experts in psychiatry, which was
guided by a slide presentation. To enhance this underlying structure, interactive discussion
between faculty members was encouraged. The programs are clinically oriented, and takehome points called “Clinical Connections” are reviewed at the end of the program.
Using its multifunctional continuing education broadcasting platform for live and archived
activities, the Live and On Demand format offers a convenient approach to educating
psychiatrists, primary care physicians, and other health care professionals who treat
patients with diagnoses of schizophrenia or bipolar disorder. The presentations were
designed to be clinically focused while still presenting leading-edge data about the
undertreatment of cardiometabolic risks and disorders in a population of individuals with
schizophrenia or bipolar disorder who are being treated with one of the second-generation
antipsychotic medications.
One of the assets of this type of educational format is its interactivity. Participants can ask
very specific questions and receive responses from the panel of experts. The take-away
messages to the participants in these programs were that 1) cardiometabolic risks are
greater in the identified patient population, 2) evidence-based guidelines and
recommendations for monitoring exist, 3) such monitoring by clinicians for these risks in
these patients is insufficient, and 4) several strategies for clinicians to improve their
ongoing cardiometabolic evaluation of these patients are available.
A question-and-answer session comprised the final 15 minutes of the hour. A special, 30minute, After the Show Q&A period was then broadcast immediately after the initial
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presentation. The question-and-answer session was a very active part of the presentation
in which participants were encouraged to submit questions via telephone, electronic mail,
or facsimile. Participants were able to ask questions about their own patients, about
strategies for implementing metabolic monitoring, or about any issue pertaining to the
topic and data presented.

Activity-Specific Learning Objectives and Content Focus
Details on Activity 1: “Early Identification, Intervention, and Quality Care in Schizophrenia:
Bringing Together Community, Family, and Physicians”
Activity 1 took place on November 3, 2010. This CME activity sought to improve screening
in the prodromal phase and develop an individualized and multimodal approach to the care
of patients with schizophrenia. The activity’s objectives stated what participants should be
able to do at the end of the activity, as follows:


Learning Objective 1: Identify signs and symptoms of prodromal and first-episode
psychosis that typically would be seen and could be recognized by both primary
care physicians and psychiatrists.



Learning Objective 2: Customize a medication plan for patients with schizophrenia
that uses a structured screening tool to detect lack of adherence and considers
tolerability and ease of administration.



Learning Objective 3: Design a multimodal, individualized treatment and monitoring
plan that specifies assessment tools, medication therapy, behavioral therapy, and a
follow-up regimen for patients with schizophrenia.

Curricular material in this activity presented metabolic data that described the need to
customize a medication treatment plan that uses evidence-based measurement strategies
to monitor patients at baseline and on an ongoing basis. American Psychiatric Association
practice guidelines recommendations were compared to the recommendations established
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by the Schizophrenia Patient Outcomes Research Team (PORT) study. Faculty members
then discussed the cardiovascular risks in individuals with mental illness including risks
from genetics and lifestyles, as well as any possible associated risks from first- and secondgeneration antipsychotic agents. Data on increased mortality in this population were also
discussed.
Strategies for physicians to improve metabolic monitoring were also incorporated into
content. Faculty members discussed a number of strategies that can and should be
incorporated into an individualized treatment plan. These interventions include involving
the family in the treatment process and education targeted to both patient and family;
prescribing cognitive behavioral therapy; supporting employment and education; and
initiating cognitive enhancement therapy. The use of a multifaceted approach was highly
recommended.
Details on Activity 2: “Measuring Lipids in Patients With Bipolar Disorder: Why We Must”
This CME activity took place on December 1, 2010. Its goal was to consistently utilize
established guidelines to improve monitoring of lipids in patients with bipolar disorder
being treated with atypical (second-generation) antipsychotic agents. The activity’s
objectives stated what participants should be able to do at the end of the activity, as
follows:


Learning Objective 1: Identify strategies to overcome barriers that hinder lipid
measurement.



Learning Objective 2: Increase the rate at which you perform at least one
assessment for hyperlipidemia within the initial 16-week treatment period among
patients with bipolar disorder (BPD) who are being treated with an atypical
antipsychotic agent, in accordance with the STABLE measure regarding lipid
assessment.
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Learning Objective 3: Select an appropriate clinical strategy for addressing an
abnormal lipid test.

In the CME activity, faculty members discussed cardiometabolic syndrome (CMS) and
cardiometabolic risk as defined by the World Health Organization, the U.S. National
Cholesterol Education Program Adult Treatment Panel III, and the International Diabetes
Foundation. Also discussed were prevalence rates in the general population and the
increased cardiometabolic risk in patients with major mental illness. The risks and benefits
of SGAs were presented for the major categories of mental illness, as were the differential
metabolic side effects for the current SGAs. In addition, consensus guidelines on metabolic
monitoring and the barriers to underperformance of metabolic monitoring by physicians
were emphasized. The STAndards for BipoLar Excellence (STABLE) Project, which
established standards for regular metabolic screening, was also discussed.
A number of strategies were discussed, including asking clinicians to perform at least one
assessment for abnormal blood lipid levels within the initial 16-week treatment period
among patients with bipolar disorder who are being treated with an atypical antipsychotic
agent; regular monitoring. Other strategies discussed were ongoing education about CMS;
collaboration with primary care clinicians; and an increased vigilance in coordination of
care in individuals taking antipsychotic medications.

Study Population
Primary and secondary outcomes were assessed through sampling in 2 clinician learner
groups who participated in one or both of the designated educational activities. One learner
group was a random, nationwide sample of clinicians and the other was a group of
clinicians practicing at the Lindner Center of Hope in Cincinnati, Ohio. Both groups were
assessed over 12 months (beginning in November 2010) for practice behavior changes in
lipid monitoring rates in patients with bipolar disorder or schizophrenia who were within
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their first 16 weeks of SGA therapy. The target audience for the designated activities was
physicians, physician assistants, nurses, nurse practitioners, psychologists, pharmacists,
social workers, certified case managers, and other health care professionals with an
interest in the optimal management of patients with schizophrenia (for Activity 1) or
bipolar disorder (for Activity 2). A nationwide control group was also used.

Study Groups
Nationwide Learner Group
The online survey application “Survey Monkey” was used to gather these data because of
its strength as a robust tool with 24-hour/day and 7-day/week surveying availability. A
sample of the nationwide clinicians who participated in the Live and On Demand activities
described above were invited to participate in a retrospective, self-reflective survey. The
criteria for selection required that group members were clinical practitioners who treated
patients who were taking SGAs and had a diagnosis of either bipolar disorder or
schizophrenia (“included” patients). The survey would evaluate these clinicians’ practice
behavior concerning metabolic monitoring, as evidenced by assessment of blood lipid
levels, of their patients over one year.
The 3 survey questions asked participants:


How many included patients they see each month who are newly prescribed an SGA,



What percentage of their included patients underwent metabolic monitoring (blood
lipid assessment) in November 2010, before their participation in a designated CME
activity, and
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What percentage of their included patients underwent metabolic monitoring (blood
lipid assessment) in November 2011, or 12 months after their participation in a
designated CME activity.

As surveys were reviewed, an electronic mail message was sent to any respondent who
entered unclear information with a request for clarification of original answers.

Nationwide Control Group
To generate a cohort of clinicians to serve as control group, the CME Outfitters database
was queried to generate a list of all clinicians in the database who 1) had not participated in
either of the 2 designated CME activities, 2) had self-identified psychiatry as their primary
clinical specialty, 3) had provided a valid electronic mailing address, and 4) had not opted
out of receiving correspondence from CME Outfitters. Because clinicians from both learner
and control groups who provide psychiatric care are logged in this database, respondents
were suitable matches for pair analysis.
This list included 9,324 clinicians, all of whom were invited to complete a 2-item,
retrospective, online survey on their lipid monitoring rates in patients who take SGAs. The
2 survey items were:


“In your patients with schizophrenia or bipolar disorder, please estimate the
following: During the first 16 weeks of treatment with an SGA, estimate the
percentage of these patients whom you monitored for hyperlipidemia 12 MONTHS
AGO.”



“In your patients with schizophrenia or bipolar disorder, please estimate the
following: During the first 16 weeks of treatment with an SGA, estimate the
percentage of these patients whom you monitored for hyperlipidemia in the LAST
MONTH.”

Page 14 of 37
© 2012 Elsevier Inc. This is the “Accepted Author Manuscript” (AAM) version of a work that was subsequently
published in Health Outcomes Research in Medicine. Distribution, online posting, commercial exploitation,
advertising, or charging of fees for access to or delivery of this manuscript prohibited by law.

**Accepted Author Manuscript**

Binford SH, Johnson MD, Kennedy RS, Leffler JB; and CME Outfitters. Clinician education improves lipid monitoring
in patients taking second-generation antipsychotic agents, nationally and locally. Health Outcomes Res Med.
2012;3(3):e121-e137. http://www.healthoutcomesresearch.org/article/S1877-1319(12)00029-8/abstract.

With its goal of matching the 100 respondents to the learner-group survey, the survey was
closed after the first 118 responses were received (see Appendix A). This provided a near
20% buffer over the count of 100 respondents for the learner group, allowing for later
removal of invalid data, if needed. The surveyed period was from November 2010 to
November 2011, as with the learner group.

Local Learner Group at the Lindner Center
The Lindner Center of HOPE in Cincinnati, Ohio, identified participants (n = 10) at Lindner
who were, at that time, prescribing SGAs to their patients with bipolar disorder or
schizophrenia. These clinicians were invited to participate in the designated CME activities
and follow-up study. After participation in 1 or both of the designated activities, the
clinicians were sent a “commitment-to-change” form. The Lindner Center collected data
through the surveillance of lipid monitoring in a direct electronic medical record review of
their patients who met inclusion criteria. Further, participants were asked to participate in
a sham educational effectiveness study on Survey Monkey, which allowed blinding to the
fact that they were being monitored for hyperlipidemia testing.

Statistical Analysis
Analysis of probability and statistics used Microsoft Excel for Windows, version 2010, for
data manipulation and statistical analysis. For two-tailed Student’s t-testing, the probability
level (alpha) was set at .01.
Research variables were defined for probability and statistical testing. The independent
variables were:


Participation in a designated CME activity that addresses the need to consistently
assess blood lipid levels (as being representative of metabolic monitoring) in
patients taking SGAs
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Inclusion in a local team of clinicians with institutional support for practice change
regarding blood lipid assessments in patients taking SGAs

The dependent variable was defined as the rate at which clinicians perform blood lipid
assessments in their patients with bipolar disorder or schizophrenia within these patients’
first 16 weeks of SGA therapy.

Results
Participation and Goals by Learner Group
Findings regarding practice change are presented below, organized by learner group. The
main goal of this educational research was to study the influence of participation in a
designated nationwide CME activity that addressed the need to conduct metabolic
monitoring of patients taking SGAs (via assessment of blood lipid levels) on actual practice
performance in doing so. A secondary goal of this study assessed the effects of participating
in a designated nationwide CME activity while receiving institutional encouragement and
support related to inclusion in a local team of clinicians.
The nationwide survey included 100 of the 1,713 who participated in the live and archived
editions of the 2 designated CME activities and who submitted responses to the survey.
Some data were discarded, as follows: 11 responses were excluded for having “0” for all
answers (no patients, no monitoring), meaning that these respondents had no patients
meeting the inclusion criteria, leaving 89 responses. The 3 responses with top 3 patient
counts were excluded for being implausibly high (400, 800, and 800 patients, respectively).
Two responses had zero patient counts, but reported patient monitoring at rates above 0%,
so these data were excluded. Two responses were excluded for being illogical: one
respondent stated having “1” patient in whom “1%” of patients were monitored, and
another stated having “120” patients in whom “120%” were monitored before and after
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participation in CME. The final count of respondents in the learner group was 82, and these
82 clinicians had 1 – 100 patients who were taking SGAs and had a diagnosis of either
bipolar disorder or schizophrenia.
Among the 82 responses that were ultimately included, 8 respondents had originally
entered data that seemed to indicate monitoring of direct counts of patients who were
taking SGAs, rather than percentages of such patients who were monitored. These
respondents were individually contacted by electronic mail with a request for clarification
of their original answers, and all of these respondents provided more accurate answers,
allowing their data to be retained in the count of 82 clinicians with valid data.
While the local survey at the Lindner Center of HOPE, Cincinnati, Ohio, was originally
planned for participation among 10 physicians, the local initiative expanded and 41
participating clinicians were tracked to gather performance change data. These clinicians
included physicians, nurse practitioners, nurses, and other health care professionals.

Learners’ Response to Education Regarding the Need for Metabolic
Monitoring
Findings for the Nationwide Learner Group
With regard to Research Question 1, significant differences were found in the rates at
which nationwide learners performed blood lipid assessments in patients in their first 16
weeks of SGA therapy before and after participation in a designated CME activity. The mean
patient count was 21.2 (S.E. 2.6), which was positively skewed from a median of 11.
Nationwide learners performed significantly higher rates of blood lipid assessments after
participating in CME, with an 18.0 percentage-point higher mean rate, increasing from
43.6% to 61.6% (see Table 1; p < .00001; analysis by paired, 2-tailed t-test).
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Greater differences were seen in median metabolic monitoring rates between baseline and
12 months’ follow-up after participation in a designated CME activity. The median
percentages of patients monitored before and after participation in a designated CME
activity were 27.5% and 80.0%, respectively, indicating a 52.5 percentage-point increase in
median lipid monitoring rates for patients in their first 16 weeks of SGA therapy.
Results show increased monitoring rates among those clinicians who responded to the
survey. To illustrate this, Figure 1 shows that clinician respondents at the 25th, 50th, and
75th percentiles increased their monitoring of blood lipid levels in their patients after
participating in a designated CME activity. All clinicians at or above the 75th percentile of
monitoring rates monitored 100% of their patients after participating.
Research Question 2 asked whether any changes in rates of blood lipid assessments
differed between nationwide groups of clinicians who do and do not participate in a
designated CME activity. The 18.0 percentage-point performance improvement in the
nationwide learner group was a significantly greater change than that seen in the control
group over the same 12-month period (see Table 1; paired, 2-tailed t-test, unequal
variance; < .00001). Findings of a 5.8 percentage-point reduction in monitoring rates in the
nationwide control group were not significant (n = 118).

Findings for the Local Learner Group at the Lindner Center
Research Question 3 asked whether the rates at which the local group of learners at the
Lindner Center of HOPE—who have institutional support for practice change supporting
metabolic monitoring—perform blood lipid assessments would differ before and after
these clinicians’ participation in one of the same CME activities participated in by the
nationwide learner group. Research Question 4 followed on this question by asking
whether any changes in these rates that were found would be higher than rates performed
in the nationwide learner group.
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Analysis revealed a higher rate of metabolic monitoring by the group of participants at
Lindner. As noted above, the nationwide, dispersed sample of clinicians demonstrated a
mean 18.0 percentage-point increase in lipid levels assessment, while a mean 28.0
percentage-point increase was observed in the local group of clinicians at Lindner. The 28.0
percentage-point change in mean performance of blood lipid assessment in the local group
was therefore 56% higher than the 18.0 percentage-point increase seen in the nationwide
learner group. The Lindner group’s mean baseline rate of blood lipid assessment was
27.5%, while the mean follow-up rate was 55.5%, showing a 102% increase in monitoring.

Possible Effect of Patient Count on Monitoring Rates
A new question arose during data analysis. Clinicians with lower caseloads of patients with
major mental illness who take SGAs may not have known of, or may not have acted upon,
published practice guidelines or previous education promoting metabolic monitoring in
these patients. Therefore, a new question asked whether the monthly patient count for
nationwide learners correlated with any changes in blood lipid assessment rates before
and after these clinicians participated in one of the designated CME activities. The 82
nationwide respondents revealed the following percentages of clinicians who see any
patients with schizophrenia or bipolar disorder who take SGAs, weekly, with most of them
seeing lower numbers of patients: 50% see 1 – 10 patients and 22% see 11 – 20 patients
(i.e., 72% see 1 – 20 patients); 9% see 21 – 40 patients; 13% see 41 – 60 patients; and 6%
see 61 – 100 patients.
The distribution of patient counts against 12-month changes in monitoring rates before
and after nationwide learners’ participation in CME is depicted in Figure 2. Mean changes
in monitoring rates were highest in the lowest-count category (1 – 20) and in the highestcount category of 81 – 100. Conversely, changes in median monitoring rates showed that
median changes in the lowest-count categories (1 – 20) were not higher than in the middle
categories. Seven respondents reported a 90 – 100 percentage-point increase in
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assessment for blood lipid levels, and it is noteworthy that 4 of these (or more than half)
see 10 or fewer patients per month in their populations of patients who met inclusion
criteria (data not presented in Figure 2). Trend lines in Figure 2 illustrate both mean and
median changes in 12-month metabolic monitoring across patient count categories, but low
changes in the center of the patient count ranges cancelled the effects of changes at the
patient-count extremes, so the overall trend was not significant.

Discussion
This study aimed to discover the effects of participation in an online CME intervention on
implementing consistent metabolic monitoring in patients’ first 16 weeks of SGA therapy.
Activities in this CME intervention addressed clinician gaps and health system barriers to
performing metabolic monitoring on a regular basis in patients with a diagnosis of bipolar
disorder or schizophrenia who are taking SGAs.

CME Effectiveness in Promoting Clinician Performance Improvement
Educational Effectiveness Outcomes
Participation in an online CME intervention that addresses clinician gaps in and health
system barriers to implementing consistent metabolic monitoring increases the rate at
which clinicians perform blood lipid assessments in their patients within these patients’
first 16 weeks of SGA therapy.
The 16-week time point for metabolic monitoring was recommended by the STABLE
project, and the authors considered it an excellent assessment point to obtain a measure of
change in participant clinicians.16 The 18.0 percentage-point increase in metabolic
monitoring demonstrated in the national sample represents a significant increase from
baseline to follow-up assessment rates (see Table 1). According to 2004 data from
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Newcomer and colleagues, only 11% of clinicians routinely measured lipids in all patients
taking SGAs, and only another 18% routinely measured “most,” for a total of 29% of
clinicians.14 It is noteworthy that the 29% value of “most” and “all” patients monitored in
the Newcomer study is nearly equivalent to the present study’s mean baseline monitoring
level of 27.5% that was found in both the local group’s mean and the nationwide group’s
median. This indicates that 6 years of elapsed time and nationwide initiatives by the
organizations mentioned in the Introduction failed to improve monitoring as effectively as
a targeted CME intervention did on both nationwide and local levels. Therefore, an 18
percentage-point improvement in monitoring rates from approximately 44% at baseline to
62% at follow-up in our national sample, with an even greater increase of 28 percentage
points in our local intervention, clearly speaks to the strength of targeted CME
interventions and educational design.
In the secondary findings found at the Lindner Center—where a center-wide attitude
encourages clinicians to assess for cardiometabolic issues in their patients—the results
were more striking: a 28 percentage-point improvement in assessment of blood lipid
levels. While participation in the nationwide CME intervention alone significantly increased
assessment of blood lipid levels by 18 percentage points, the local 28 percentage-point
increase was even more meaningful, being 56% higher than the increase among clinicians
sampled nationwide. Both of these findings establish that quality medical education can
directly affect clinical improvement and change patient outcomes.

Limitations of the Study
This study was designed for a nationwide learner group of 100 samples; however, a greater
number would have helped counter the number of respondents whose data needed to be
discarded. A self-selection bias may have occurred in the survey of nationwide learners.
Although the participants chosen for the survey were based on the above-described
criteria, there is a self-selection bias of clinicians who are interested and willing to
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participate in research activities. Therefore, this study did not have a random sample of
participants in the CME activities. In addition, an incentive for participation was not offered
to early respondents (n = 35), but was offered to stimulate greater participation in the
survey (n = 65) at a later date.
Some of the participants who also agreed to take the study survey later reported having no
patients taking SGAs. Further, although 14 respondents reported that they do not see
patients taking SGAs, 3 of these also reported an increase in monitoring for
cardiometabolic aspects in their patients. This seems to be due to a misinterpretation of the
questions. In hindsight, it is clear that these respondents should have been excused from
the survey. One clinician reported a reduction in monitoring from 25% to 20%. Again, this
seems to be a misinterpretation of the survey questions and may represent a reduction in
patient count from 25 to 20 and not the percentage monitored.
An additional limitation is noted regarding the varying methodologies in collecting each
clinician’s lipid monitoring behaviors. In the nationwide groups, data were gathered in a
retrospective self-reflection on change in metabolic monitoring practices. The local group
had objective, real-time, electronic medical recording and review of these data, a procedure
that is inherently more accurate and may have contributed to better documentation of the
improvement in metabolic monitoring rates by clinicians in the local group.
Outlying and illogical data in the sample of 89 clinician respondents influenced analysis,
causing the sample to be reduced to 82 respondents, as described above. Outlying and
illogical data may have been recorded because of respondents’ erroneous reading or
answering of the survey questions. There is a delicate balance between the number of
questions asked and participants’ willingness to respond. The efforts toward being brief in
the survey may have limited its ability to collect the information needed and created an
opportunity for confusion in language.
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It may have been interesting to ask participants about the total percentage of patients in
their practice who are prescribed SGAs. This study is limited in that the 82 survey
respondents were reporting on monitoring rates among only those patients who were
within their first 16 weeks of SGA therapy, preventing extrapolation to benefits for all of
these clinicians’ patients with schizophrenia or bipolar disorder who were taking SGAs.
Despite this, it is reasonable that improvements in monitoring rates among patients on
initial therapy can be expected among all patients with these conditions who take SGAs.

Significance of Findings
The current literature demonstrates the importance of cardiometabolic monitoring and
offers several practice guidelines that include specific timelines and goals for prevention
and treatment of cardiometabolic syndromes. Unfortunately, the literature shows that
clinicians often do not follow guidelines.14 Current research also shows assessment of
various populations and the rates of monitoring over time,24 but a dearth of literature
evaluates specific medical education programs and the implications of those programs on
metabolic monitoring practices in clinicians who treat patients who take SGAs.
Our findings support the main research hypothesis that the rate of metabolic monitoring
(as indicated by assessment for blood lipid levels) in patients with bipolar disorder or
schizophrenia who take an SGA improves with clinicians’ participation in one or both of the
neuroscienceCME Live and On Demand activities that addressed the need for metabolic
monitoring in these patients. The studied activities were specifically entitled 1) Measuring
Lipids in Patients with Bipolar Disorder: Why We Must and 2) Early Identification,
Intervention and Quality Care in Schizophrenia: Bringing Together Community, Family, and
Physicians.
Increased surveillance rates by physicians for metabolic factors such as elevated blood
lipid levels leads to greater rates of identification and improved time to treatment for
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cardiometabolic problems. Because the potential for decreasing the risk of cardiometabolic
syndrome and its complications is clear, effective continuing education can result in
changes that improve health outcomes in patients with psychiatric illness who take SGAs.
Needs persist for both 1) additional, ongoing education that has a goal of improving clinical
care and treatment outcomes in patients taking SGAs and 2) additional, larger scale studies
like this one to measure the effects of targeted continuing education. These needs point to
the goal of outcomes research and the ultimate goals of medical education: to identify a gap
between optimal and typical care, to define clinician needs that explain that gap, to develop
an educational intervention to address the defined needs, and thereby to increase
clinicians’ knowledge, abilities, and performance to improve patient outcomes.
This study’s contribution to the literature may also influence health policy and the
administrative management of practices caring for patients with major mental illness. The
local team of clinicians who participated in the online CME intervention and had
institutional support for practice change regarding lipid monitoring had a greater change in
the rates of early blood lipid assessment (within the patients’ first 16 weeks of SGA
therapy) than did clinicians participating as a nationwide, dispersed sample who
participated in the online CME intervention alone. This difference is particularly worth
exploring in future studies of educational effectiveness. Practice administration may
benefit from investigating patient caseloads and metabolic monitoring rates via blood lipid
assessment. Because this study’s post hoc analysis found that mean changes in monitoring
rates were highest in the lowest patient-count category and in the highest patient-count
category, a separate study to investigate the effects of caseloads in both monitoring rates
and the effectiveness of CME activities is warranted in future educational research.
Broad initiatives among influential, bona fide organizations have failed to produce the
practice change—sustained over a one-year follow-up period—that targeted continuing
education produces. This paper contributes to both health education outcomes and clinical
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outcomes literature by demonstrating a need for education (regarding metabolic
monitoring), implementing an educational intervention to address those needs (through
CME activities), and engaging clinicians in changing their behavior to improve clinical care
(through commitment-to-change surveys and surveillance monitoring).
Continuing education to address defined performance gaps and adult learners’ needs in
clinical care improves clinical performance in practice. Further, an instructional design that
broadcasts a moderated, expert faculty panel discussion with an evidence-based content
presentation is an effective and satisfactory educational format for practicing clinicians.
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Appendix of Tables and Figures
Table Titles
Table 1. Mean Percentage Change in Metabolic Monitoring Rates Among Patients Taking A
Second-Generation Antipsychotic Agent Over 12 Months After Clinicians’ Participation in a
Nationwide CME Intervention on Bipolar Disorder or Schizophrenia.
Table 2. Range and Quartile Measures for Blood Lipid Monitoring for Patients Taking A
Second-Generation Antipsychotic Agent, Seen Monthly (n = 82).

Figure Legends
Figure 1. Changes in clinician performance of blood lipid level assessments in patients
within their first 16 weeks of therapy with a second-generation antipsychotic agent, before
and after clinicians’ participation in a designated CME activity on bipolar disorder or
schizophrenia (n = 82).
Figure 2. Mean and median changes in percentages of patients taking a second-generation
antipsychotic agent who underwent metabolic monitoring over a 12-month follow-up
period, distributed in groups of patient count seen monthly, before and after clinicians’
participation in a designated CME activity on bipolar disorder or schizophrenia (n = 82).
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Tables
Table 1. Mean Percentage Change in Metabolic Monitoring Rates Among Patients
Taking A Second-Generation Antipsychotic Agent Over 12 Months After Clinicians’
Participation in a Nationwide CME Intervention on Bipolar Disorder or
Schizophrenia.

Baseline rate, mean
(S.E.), in %
Follow-up rate, mean
(S.E.), in %

Learner Group

Control Group

(n = 82)

(n = 118)

43.6 (4.4)

63.9 (3.5)

61.6 (4.5)

58.1 (3.5)

18.0 (0.0)

-5.8 (3.2)

.00001*

.30539 (n.s.)

Percentage-point
change in assessment,
mean (S.E.)
p value: change within
groups
p value: change between groups

< .00001†

* Denotes significant difference within groups between baseline and 12-month follow-up.
† Denotes significance of difference between groups in change between baseline and 12-month follow-up.
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Table 2. Range and Quartile Measures for Blood Lipid Monitoring for Patients Seen
Monthly (n = 82).
Patients Monitored

Patients Seen
Measure

Monthly
(Count)

Change (Gross
Baseline (%)

Follow-Up (%)

Difference in
% of Patients)

Minimum

1

0.0

0.0

0.0

25th percentile

5

5.0

15.0

10.0

Median

11

27.5

80.0

52.5

75th percentile

25

90.0

100.0

10.0

Maximum

100

100.0

100.0

0.0
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Figure Legends With Graphics
Figure 1. Changes in clinician performance of blood lipid level assessments in patients
within their first 16 weeks of therapy with a second-generation antipsychotic agent, before
and after clinicians’ participation in a designated CME activity on bipolar disorder or
schizophrenia (n = 82).
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Figure 2. Mean and median changes in percentages of patients taking a second-generation
antipsychotic agent who underwent metabolic monitoring, over a 12-month follow-up
period, distributed in groups of patient count seen monthly, before and after clinicians’
participation in a designated CME activity on bipolar disorder or schizophrenia (n = 82).

Mean and Median Changes in
Percentage of Patients Monitored for
Blood Lipid Levels, Baseline to 12Month Follow-Up, by Patient Count,
With Trendlines
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Appendices to Content
Appendix A: Sampling for the Nationwide Control Group
The nationwide control group’s invitations and responses were as follows:


Of the 9,324 survey invitations sent, 445 were undeliverable to intended recipients.



51 of the invitation recipients actively opted out of responding.



A total of 172 clinicians responded to the survey; 171 answered Question 1 and 165 answered
Question 2.



Of these, the first 118 to answer both Question 1 and Question 2 were selected as the nationwide
sample.

Appendix B: About the Continuing Education Providers
This initiative represents an educational collaboration between University of South Florida (USF) Health and
CME Outfitters. USF Health and CME Outfitters are two established and dedicated accredited providers, each
with Accreditation with Commendation status from the Accreditation Council for Continuing Medical
Education (ACCME). The educational teams at USF Health and CME Outfitters worked closely during the
planning process to assess the educational gaps and worked collaboratively to develop methods to address
learners’ needs and evaluate interventions.

CME Outfitters, LLC
CME Outfitters is a nationally recognized provider of multidisciplinary continuing education (CE) for
healthcare professionals. Our activities represent the pinnacle of evidence-based education designed to
enhance clinical practice and improve patient outcomes. CME Outfitters operates among the elite in the
accredited provider community. In March 2012, CME Outfitters was awarded Accreditation with
Commendation as a provider of continuing medical education for physicians (by the ACCME), for the second
time, until 2018.
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University of South Florida (USF) Health
The mission of the USF Health Office of Continuing Professional Development (OCPD) is to advance the
competence and performance of healthcare professionals through the creation of a scholarly environment
that fosters excellence in the lifelong goals of education, research and patient care. As an academic center of
excellence, emphasis is placed on collaboration with the QI divisions of USF Health and the affiliate hospitals
to provide activities that focus on patient care improvement. USF Health has been awarded accreditation with
commendation for six years as a provider of continuing medical education for physicians (by the ACCME).

Appendix C: About the Faculty in the CME Activities
Activity 1 Faculty Members
Jeffrey A. Lieberman, MD (Moderator): Dr. Lieberman is a physician and scientist who has spent his career
of over 25 years caring for patients and studying the nature and treatment of mental illness. Dr. Lieberman is
currently is the Lawrence C. Kolb Professor and Chairman of Psychiatry at the Columbia University College of
Physicians and Surgeons and Director of the New York State Psychiatric Institute. He also holds the Lieber
Chair and directs the Lieber Center for Schizophrenia Research in the Department of Psychiatry at Columbia,
and serves as the Psychiatrist in Chief of New York Presbyterian Hospital–Columbia University Medical
Center. Dr. Lieberman’s research has focused on the neurobiology, pharmacology, and treatment of
schizophrenia and related psychotic disorders. In this context, his work has advanced our understanding of
the natural history and pathophysiology of schizophrenia and the pharmacology and clinical effectiveness of
antipsychotic drugs. In terms of the latter, he served as Principal Investigator of the Clinical Antipsychotic
Trials of Intervention Effectiveness Research Program (CATIE), the largest study ever sponsored. He is or has
been a member of the advisory committee for Neuropharmacologic and Psychopharmacologic Drugs of the
Food and Drug Administration, the Planning Board for the Surgeon General’s Report on Mental Health, the
Committee on Research on Psychiatric Treatments of the American Psychiatric Association (APA), and the
National Advisory Mental Health Council of the National Institute of Mental Health; he currently chairs the
APA Council of Research and Quality Assessment.
Lisa Dixon, MD, MPH: Dr. Dixon is a Professor of Psychiatry at the University of Maryland School of Medicine.
She serves as Director of the Division of Services Research in the School’s Department of Psychiatry. Dr. Dixon
is also the Deputy Director and Associate Director for Research of the VA Mental Illness Research, Education
and Clinical Center (MIRECC) in VISN 5, the Capitol Health Care Network. Her research activities have focused
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on improving the health outcomes of persons with severe mental illnesses (SMI) and their families. Dr.
Dixon’s other interests include education, as she was previously Director of Education and Residency
Training in the Department of Psychiatry, as well as ethical issues in human research. She is currently a Vice
Chair of the University of Maryland Institutional Review Board.
John W. Newcomer, MD: Dr. Newcomer is the Gregory B. Couch Professor of Psychiatry, Psychology and
Medicine at Washington University School of Medicine in St. Louis, Missouri, where he is also Medical
Director for the Center for Clinical Studies, Director of the Clinical Trials Unit, and Co-Director of the
Regulatory Support Center of the Institute of Clinical and Translational Sciences. Dr. Newcomer has also
served on the editorial boards of Journal of Clinical Psychiatry, Journal of Psychotic Disorders, Clinical
Schizophrenia & Related Psychoses, Neuropsychopharmacology, and Obesity.

Activity 2 Faculty Members
Paul E. Keck, Jr., MD (Moderator): Dr. Keck is the Craig and Frances Lindner Professor of Psychiatry and
Neuroscience at the University of Cincinnati (UC) College of Medicine. He is also President and CEO of the
Lindner Center of HOPE, a state-of-the-science, UC-affiliated comprehensive mental health center in Mason,
Ohio. Dr. Keck has conducted extensive research in bipolar disorder and clinical psychopharmacology, which
was supported by grants from the NIMH, NARSAD, the Stanley Foundation, and industry. Since 1996, he has
been in the world’s top 10 of the most cited scientists publishing in the fields of psychology and psychiatry.
Dr. Keck’s teaching honors include the Philip Isenberg Teaching Award from Harvard Medical School; the
Nancy C. A. Roeske Certificate for medical student education from the American Psychiatric Association; the
Wyeth-Ayerst AADPRT Mentorship Award; two Communicator Awards for Continuing Medical Education; the
Outstanding Physician Partner Award of the Postgraduate Institute for Medicine; and two Golden Apple
Teaching Awards from the University of Cincinnati College of Medicine.
David C. Henderson, MD: Dr. Henderson is Associate Professor of Psychiatry at Harvard Medical School and
Associate Psychiatrist at the Massachusetts General Hospital (MGH). He is also the Director of the MGH
Schizophrenia, Diabetes, and Weight Reduction Research Program, Director of the Clozapine Program, and
Associate Director of the MGH Schizophrenia Program. Dr. Henderson’s main research interests focus on
psychopharmacological and antipsychotic agents in the treatment of schizophrenia, impacts of antipsychotic
agents on metabolic anomalies and glucose metabolism, and ethnic and cultural impacts on psychiatry. He
has lectured extensively throughout the United States and internationally on schizophrenia, treatmentresistant schizophrenia, metabolic disorders and schizophrenia, psychopharmacology,
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ethnopsychopharmacology, trauma, and cultural psychiatry. He has received numerous local, national, and
international awards for his clinical care, teaching, and research.
Roger S. McIntyre, MD, FRCPC: Dr. McIntyre is currently an Associate Professor of Psychiatry and
Pharmacology at the University of Toronto and Head of the Mood Disorders Psychopharmacology Unit at the
University Health Network, Toronto, Canada. Dr. McIntyre is involved in multiple research endeavors that
primarily aim to characterize the association between mood disorders and medical comorbidity. This
research involves elucidating metabolic adverse events associated with the use of psychotropic medications,
the impact of medical comorbidity on the course of mood disorders, and the effect of glucose homeostasis on
neurocognition. Dr. McIntyre is extensively involved in medical education.
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