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Objective—Prior studies have shown provider-level knowledge gaps regarding the 2013
American College of Cardiology/American Heart Association guideline on the treatment of
cholesterol and concerns about 10-year atherosclerotic cardiovascular disease (ASCVD) risk
estimation. The effect of an educational intervention to mitigate knowledge gaps is unknown.

Methods—We developed a questionnaire and administered it to providers before (pre-training)
and after (post-training) a case-based educational intervention across 6 sites in Texas. The
intervention highlighted the key recommendations of the 2013 guideline and the differences from
the prior guideline mainly using clinical-vignettes. Several practice pertinent items were also
discussed.

Results—Most participants were providers-in-training (78%) in internal medicine (68%).
Compared to pre-training, the post-training metrics were: 43% vs. 82% for providers’ ability to
identify 4 statin benefit groups; 47% vs. 97% for their awareness of the ASCVD risk threshold of
>7.5% to initiate discussion about risks/benefits of statin therapy; 9% vs. 40% for awareness of
differences between the Framingham and the ASCVD risk estimator; 26% vs. 78% for awareness
of the definition of statin intensity; 35% vs. 62% for using a repeat lipid panel to document
treatment response and adherence; and 46% vs. 81% for confidence in using the ASCVD risk
estimator, respectively.

Conclusions—A case-based educational intervention was associated with significant
improvements in providers’ knowledge and attitudes towards the 2013 cholesterol guideline,
which could be related to the engaging nature of our intervention, using practice pertinent
information and clinical vignettes. Such interventions could be useful in effective dissemination of
the cholesterol guideline.

Keywords
case-based educational intervention; cholesterol; guideline; improving patient care

Introduction

The 2013 American College of Cardiology/American Heart Association (ACC/AHA)
guideline on the treatment of blood cholesterol published in November 2013 made some
fundamental changes in the approach to treating blood cholesterol.> Some of the changes
compared with the prior guideline? included the use of a new 10 year atherosclerotic
cardiovascular disease (ASCVD) risk estimator, and a shift in focus from a “treat to low-
density lipoprotein cholesterol (LDL-C) target” to a “treat to risk” based approach with
moderate-high intensity statin therapy. The 2013 ACC/AHA guideline continued to
emphasize the recommendations for lipid testing after initiation of statin therapy to monitor
response and adherence as in the prior guideline (hational cholesterol education program —
adult treatment panel 111 [ATP-I11] report). In addition, the 2013 guideline identified 4
specific patient groups who benefit from statin therapy based on randomized clinical trials.

The 2013 guideline was controversial,3 because of these fundamental deviations in its
recommendations compared to the prevailing guideline? and contemporary practice. There
was a concern that using the 2013 guideline significantly more individuals will be eligible
for statin therapy,34 by as much as 12.8 million, mostly in older adults in the primary
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prevention group.# Statin therapy in real world practice has been suboptimal,11-13 with one
of the important reasons related to gaps in providers’ knowledge and attitudes towards the
2013 cholesterol guideline.1*15 A previous study found that providers have suboptimal
knowledge on most knowledge items related to the new cholesterol guideline.1® Therefore,
the purpose of the current study was to assess whether a case-based educational intervention,
using a conceptual framework,16 primarily targeting provider-level gaps, could improve
providers’ knowledge and attitudes towards the 2013 ACC/AHA guideline on the treatment
of blood cholesterol.

Materials and Methods

Questionnaire development

Domains pertinent to knowledge and attitude towards the 2013 ACC/AHA cholesterol
management guideline were captured in the questionnaire using the Cabana’s conceptual
model® as used in prior studies related to cholesterol management.1517:18 Knowledge gaps
assessed include providers’ familiarity with the 2013 guideline; 10 year ASCVD risk
estimator and its difference from the Framingham coronary heart disease (CHD) risk
estimator as recommended by the prior ATP-111 guideline document; intensity of statin
therapy; 4 groups that could benefit from statin therapy (patients with clinical ASCVD;
patients with diabetes aged 40-75 years and without clinical ASCVD; patients aged 40-75
years without clinical ASCVD or diabetes and with 10-year ASCVD risk =7.5%; and
patients with possible familial hypercholesterolemia [FH, i.e., with LDL-C =190 mg/dL]).
Gaps in attitude included assessment of providers’ agreement with the guideline and 10-year
ASCVD risk estimator and the providers’ belief that he/she can perform guideline-
recommended care. We also assessed whether a provider believed in repeating a lipid panel
in a patient with myocardial infarction (MI) after recently starting statin therapy; and
whether he/she used LDL-C as a treatment target. Most questions were presented in a
multiple choice format, with some questions presented on a likert scale. Details about the
questionnaire have been described separately. (Data in Brief reference)

Questionnaire administration and educational intervention

The questionnaire was refined with the help of a psychometrician and pre-tested in 11
providers. The final questionnaire included 23 items and demographic variables.
Approximately 1 year after initial publication of the 2013 guideline, we administered a
paper-based questionnaire to internal and family medicine, cardiology and endocrinology
providers (n= 150) attending educational conferences at 6 Texas sites between 9/2014—
4/2015. The questionnaire included a cover sheet explaining the purpose of the study,
informing participants that no identifying information would be collected and that
participation was voluntary. There was no remuneration for study participation. Ten to
fifteen minutes after handing out the survey, providers were instructed to return their
completed surveys (pre-training). A provider who initially refused to fill out the survey or
did not return the survey was considered a non-responder.

The educational intervention was based on formal didactics and 7 clinical vignettes to
describe the key points of the 2013 guideline and outline its differences from the prior
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guideline. The ACC/AHA have presentation slides for educational purposes on their
websites, and most of the slides in our didactic sessions and clinical vignettes were
borrowed from these websites. Attention was given to the evidence behind the new guideline
document, the evidence for the shift away from treat-to-target approach, the 4 statin benefit
groups, the definition for statin intensity as discussed in the 2013 guideline, and
recommendations for lipid testing after starting statin therapy to document adherence and
response to statin therapy. We also discussed the process of how the new ASCVD risk
estimator estimated risk and the key differences between the ASCVD risk estimator and the
Framingham CHD risk estimator as recommended by the ATP-111 guideline. Specifically, the
2013 ASCVD risk estimator is race-specific (for Caucasians and African Americans) and
assesses 10-year risk of cardiovascular disease (including both fatal and non-fatal Ml plus
fatal and non-fatal ischemic stroke) as opposed to the Framingham CHD risk estimator
(which only provides risk for fatal and non-fatal MI). We also discussed several
controversies associated with the new guidelines, such as lack of robust evidence related to
some of the recommendations when compared with other recommendations of the new
guideline; controversies about the new ASCVD risk estimator; concern for overtreatment
with statin therapy in the primary prevention cohort; and lack of evidence didn’t necessarily
mean no evidence as it pertained to drift way from LDL-C goal based treatment approach.
We then used hypothetical patient cases to illustrate several key points pertinent to the
objectives of the current study including the 4 statin benefit groups, identification and
treatment of a potential FH patient, discussion of risks and benefits of statin therapy and the
importance of assessing patient adherence in lipid management. To make the didactics
engaging and interactive, we also discussed several other practice pertinent items related to
statin therapy, including the importance of having a discussion regarding benefits and
potential harms of statin therapy, potential adverse events, managing statin intolerance, using
clinical judgment in starting statin therapy in patients otherwise not belonging to one of the
4 statin benefit groups (such as those with strong family history of premature CHD) and
cautioning the use of statin therapy in women of child-bearing age. This content was directly
derived from the publicly available educational material from the American College of
Cardiology’s educational website.

Several members of the study team delivered the educational intervention using the same set
of materials (slides/vignettes) to maintain fidelity of the intervention across sites. When
delivering the intervention, we were careful not to explicitly support/reject the 2013
cholesterol guideline. The purpose of the intervention was to elucidate the differences
between the two guidelines while reminding providers about the controversies of the new
guideline. All of the team members delivering the intervention reviewed and provided
feedback on the questionnaire during its development, and agreed on the final version. The
same questionnaire that was distributed prior to the didactic session was again distributed
(post-training) after the educational session. Providers who did not participate in pre-training
did not receive the questionnaire for post-training. The total session duration, including the
intervention and completion of the 2 sets of questionnaires, was approximately one hour.
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We asked several questions pertaining to the study objectives. Knowledge and practice
domain related questions included providers’ awareness of the 4 groups of patients
potentially benefiting from statin therapy; 10-year ASCVD risk estimator; outcomes
calculated by the new ASCVD risk estimator and its differences from the Framingham CHD
risk estimator; definition of statin intensity; providers’ ability to identify a possible FH
patient (with LDL-C of 210 mg/dL) for a discussion regarding statin therapy initiation; need
for a repeat lipid panel testing after a recent MI; and whether LDL-C should be a target of
therapy. Other practice and attitude domain related questions included providers’ awareness
of the web version of the ASCVD risk estimator; providers’ feeling comfortable, confident
and agreeing with the risk estimator; providers’ assessment of over- or underestimation of
the true risk using the risk estimator; and providers’ ability to locate the risk estimator.

Statistical analysis

Results

A Chi-square test was used to compare the proportion of pre- and post- intervention
responses for each question. All analyses were conducted using SAS 9.4 (SAS Inc, Cary,
North Carolina). The p values were adjusted for multiple comparisons.1® A two tailed p-
value <0.05 was considered statistically significant.

The protocol was approved by the Institutional Review Board at Baylor College of Medicine
and the Michael E. DeBakey Veterans Affairs Research and Development Committee.

The response rate was 98% (147/150) prior to the intervention (pre-training) and 81%
(121/150) after the intervention (post-training). Provider demographic information based on
pre-intervention data is shown in Table 1. Most of the study participants were providers-in-
training in academic settings. The mean age of the providers was 29.6 years and about 45%
were men. For providers-in-practice, the mean time since completion of residency or
fellowship training was 9 years. For providers-in-training, the mean amount of post-graduate
training was 1.8 years. Approximately 68% of the providers indicated internal medicine as
their primary practice specialty.

A comparison of responses related to the knowledge and practice domain questions before
and after the educational intervention is shown in Table 2. Prior to the intervention 43.5% of
the providers were able to identify the 4 major statin benefit groups, which increased to
82.6% after the intervention (p=0.0002). Prior to the intervention, 47.6% of the providers
were aware of the threshold of =7.5% 10-year ASCVD risk to initiate discussion regarding
risks and benefits of statin therapy, which increased to 97.5% after the intervention
(p=0.0002). Providers’ knowledge of the 4 outcomes captured by the pooled cohort ASCVD
risk estimator increased from 15.6% before the intervention to 67.8% after the intervention
(p=0.0002). Providers’ understanding of the differences between the Framingham 10-year
CHD risk estimator recommended by ATP-111 guideline and the 10-year ASCVD risk
estimator recommended by the 2013 ACC/AHA guideline increased from 8.8% before the
intervention to 39.7% after the intervention (p=0.0002). Before the intervention, 32.6% of
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the providers could identify a possible FH patient and initiate a discussion regarding risk and
benefit of statin therapy, which increased to 85.1% after the intervention (p=0.0002).
Providers’ understanding of the definition of low, moderate and high intensity statin therapy
increased from 25.8% before the intervention to 78.5% after the intervention. Before the
intervention, 35.4% of the providers indicated that repeat lipid testing should be performed
to assess adherence in a patient with recent MI, which increased to 61.9% after the
intervention (p=0.0002). Before the intervention 63.9% of the providers indicated that they
use LDL-C as a target of therapy, which decreased to 47.9% after the intervention
(p=0.0118). Similarly, 56.5% of the providers incorrectly identified positive family history
as one of the variables in the 10-year ASCVD risk estimator on pre-training, which
decreased to about 15.7% on post-training (p=0.0002).

A comparison of responses to questions related to the ASCVD 10-year risk estimator before
and after the educational intervention is shown in Table 3. Before the intervention, 61.2% of
the providers indicated that they were aware of the web version of the risk estimator,
compared to 90.1% after to the intervention (p=0.0002). Prior to the intervention, 56.5% of
the providers felt comfortable using the ASCVD risk estimator, which increased to 83.4%
after the intervention (p=0.0002). Similarly, providers’ confidence in the ASCVD risk
estimator increased from 45.6% before the intervention to 81.8% after the intervention
(p=0.0002). Although there was no significant difference in providers’ belief that the risk
estimator overestimated true 10-year ASCVD risk (28.6% before and 32.3% after the
intervention, p=0.5466), more providers indicated that the risk was underestimated after the
intervention (11.6% before and 26.4% after the intervention, p=0.0026). Although fewer
providers indicated their disagreement with the risk estimator after the intervention (6.1%
before and 2.5% after the intervention), the difference was not statistically significant
(p=0.2645). Similarly, fewer providers indicated that they did not know where to look for the
risk estimator after the intervention (7.5% before and 1.6% after the intervention), and the
difference was borderline significant (p=0.0504).

Discussion

To our knowledge, this was the first study to examine whether a case-based educational
intervention can increase providers’ knowledge towards the controversial 2013 ACC/AHA
cholesterol guideline. We found that a case-based educational intervention helped to
significantly change providers’ knowledge and attitudes towards the 2013 guideline. The
absolute (and relative) changes in the knowledge and attitude domains after the educational
intervention ranged from 16-52% (25-348%), and 15-36% (47-129%), respectively. The
downstream effects of these noteworthy changes can lead to important clinical impacts.

Based on prior studies, the effectiveness of educational interventions was, at best, modest
(usually <10% absolute change).29-23 Some qualities of effective educational strategies
include participants’ needs assessment at the beginning of the program; encouraging active
participation; and short, yet clear repetition of the key message of the intervention.21.24-26
We incorporated all of these important qualities in our educational intervention. The
objective of our intervention was to highlight the key recommendations of the 2013
guideline and its deviation from the ATP-111 guideline, therefore, providers were aware of
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their needs assessment. We believe that the case-based discussion was key in highlighting
important recommendations/changes pertinent to the 2013 guideline. Furthermore, we
discussed a great deal of practice pertinent information, some of which were not included in
the questionnaire. Providers found information, such as risk of diabetes associated with
statin use, adverse reactions of statin therapy, how to identify and approach a potential FH
patient, and how to approach conditions not included in the ASCVD risk estimator (e.g.,
positive family history) very helpful and engaging. In addition, providers were encouraged
to engage in and were given pointers about when a risk discussion with a patient is
warranted. Lastly, it was emphasized that clinical judgment should be used along with
patient involvement, in situations where clear guidance may not be available (e.g. positive
family history of premature cardiovascular disease). About half of the time spent in didactics
involved case-based discussion. We feel that all of these unique aspects of the intervention
could explain the observed success.

It should be remembered that the purpose of the study was to assess if an informative
educational intervention could increase understanding of the 2013 cholesterol guideline,
including its strengths and shortcomings. This would allow an informed provider to change
their practice behaviors after having better insight into the new guideline and also promote
them to seek out overall evidence in cholesterol management.

Several limitations of the study are worth mentioning. The study population was limited to
providers attending conferences in the state of Texas. Although there could be regional
variation in providers’ knowledge and attitudes towards the 2013 guideline, a prior
nationwide survey of providers-in-training did not find such variations in understanding of
non-high density lipoprotein cholesterol.18 Therefore, we believe that a case-based
educational intervention strategy, such as ours, can be successful in a wider dissemination of
the 2013 guideline. Since we performed post-intervention assessment immediately after the
educational intervention, we were not able to assess the direct impact of the intervention on
providers’ practices, its sustainability and the eventual effect on patient outcomes. However,
we believe that a successful strategy, such as the one used in the current study, has the
potential to improve practice behaviors. We offered live presentations, which may limit the
ability to reach a large number of providers. However, we have previously shown that
educational gains related to the ATP-111 guideline were similar for internet-based learning
programs as compared to live activities.2’ Therefore, implementation of a cased-based
education intervention related to the 2013 cholesterol guideline in continuous medical
educational activities, has the potential to improve providers’ knowledge and attitudes
towards the guideline. Since even small changes in providers’ practice behaviors can have
significant clinical impact,23 the success achieved with our intervention, if achieved in a
larger scale, can have significant downstream impacts on patient outcomes.

Although there were dropouts (n=26) between pre- and post-tests, we do not believe this
affected our final results. Dropouts were related to providers not returning the questionnaire,
providers leaving the conference site for clinical responsibilities and not returning, and
rarely providers unwilling to fill the same questionnaire again after the educational
intervention. Given our sample size, we were not powered to perform sub-group analyses for
providers-in-training versus providers-in-practice. The 2013 guideline states that there is
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moderate evidence to support the use of statin therapy for 40-75 years old individuals
without diabetes with LDL-C 70-189 mg/dL with 10-year ASCVD risk of 5 to <7.5% for
primary prevention, but there is strong evidence in those with 10-year ASCVD risk of
>7.5%. For the current study, we limited the threshold for discussing statin therapy to 10-
year ASCVD risk of 7.5% or higher. Participation in the current study was voluntary in
nature, so providers could be more motivated to attend an educational conference than an
average general provider, and therefore the pre-training response could be even more
unfavorable among the general population of providers. Finally, it should be noted that an
educational intervention is just a beginning and a multifaceted intervention addressing other
factors, such as administrative and technical components (for e.g. provider detailing,
provision of decision support algorithms at the point of care) are important adjuncts for a
sustainable quality improvement program.

Conclusions

A case-based educational intervention was associated with significant increase in knowledge
towards the 2013 ACC/AHA cholesterol management guideline. Such an approach could
help in dissemination and implementation of this guideline in clinical practice.
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Table 1
Characteristics of the study population

Characteristic | Participants[N =147]
Male, No. (%) | 66 (44.90%)
Age, mean (SD), y | 29.64 (6.55)
Provider category

Provider-in-practice 23 (15.65%)

Provider-in-training 115 (78.23%)

Medical Students 9 (6.12%)
Time since completion of residency or fellowship training, mean (SD) for providers-in-practice, y | 9.33(7.75)
Post graduate training year for providers-in-training, mean (SD) | 1.77 (0.86)

Primary practice specialty, No. (%)

Internal medicine

100 (68.03%)

Family practice 16 (10.88%)
Cardiology 1 (0.68%)
Endocrinology 0 (0.00%)
Other 21 (14.29%)
Missing 9 (6.12%)
Non physician provider (nurse practitioner or physician assistant) 6 (4.08%)

Practice type, No (%)
Academic
Private
Private with academic affiliation

Missing

114 (77.55%)
0 (0.00%)
2 (1.36%)

31 (21.09%)

SD = standard deviation
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Comparison of responses to questions in the knowledge and practice domain before and after the educational

intervention

Qu&ction*

Response (Pre-training) [N=147]

Response (Post-training) [N=121]

Absolute/Relative change

pvalue**

Provider able to
identify the 4 major
statin benefit groups
(item 20)

64 (43.54%)

100 (82.64%)

39.1%/89.8%

0.0002

Provider aware of the
threshold of >7.5%
10-year ASCVD risk
to initiate discussion
regarding risks and
benefit of statin
therapy (item 6)

70 (47.62%)

118(97.52%)

49.9%104.8%

0.0002

Provider understands
the 4 outcomes
captured by the
pooled cohort
ASCVD risk
estimator (item 7)

23 (15.65%)

82 (67.77%)

52.12%/333%

0.0002

Providers knows the
differences between
the ATP-I11 guideline
recommend
Framingham 10-year
CHD risk estimator
and the 2013
ACC/AHA
recommended 10-
year ASCVD risk
estimator (item 8)

13 (8.84%)

48 (39.67%)

30.83%/348.7%

0.0002

Provider able to
identify a patient with
LDL-C =190 mg/dL
as possible FH and
start a risk discussion
regarding statin
therapy (item 18)

48 (32.65%)

103 (85.12%)

52.47%/160.7%

0.0002

Provider understand
the definition of low,
moderate and high
intensity statin
therapy as per the
2013 guideline (item
21)

38 (25.85%)

95 (78.51%)

52.66%/203.7%

0.0002

Provider believes that
a repeat lipid panel
should be performed
within 6-8 weeks in a
patient with Ml
recently started on
statin therapy (item
22)

52 (35.37%)

75 (61.98%)

26.61%/75.23%

0.0002

Provider uses LDL-C
as target of therapy
(item 16)

94 (63.95%)

58 (47.93%)

16.02%/25%

0.0118

Provider incorrectly
identifies positive
family history as one
of the variables used

in the 10-year

83 (56.46%)

19 (15.70%)

40.76%/72.2%
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Qu&stion*

Response (Pre-training) [N=147] | Response (Post-training) [N=121] | Absolute/Relative change

pvalue**

ASCVD risk

calculation (item 5)

*
Please see questionnaire in supplemental digital appendix.

Ak
Adjusted for multiple comparisons

ACC = American College of Cardiology, AHA = American Heart Association, ASCVD= atherosclerotic cardiovascular disease, ATP = Adult
Treatment Panel, CHD = coronary heart disease, LDL-C = low density lipoprotein cholesterol, FH = familial hypercholesterolemia, M| =

myocardial infarction
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Attitude of providers towards ASCVD 10-year risk estimator and their use of 10-year ASCVD risk estimator

in their practice

Qu&ction*

Response (Pre-training) [N=147]

Response (Post-training) [N=121]

Absolute/Relative change

p-val ue™

Provider aware of the
web version of the
10-year ASCVD risk
estimator (item 3)

90 (61.22%)

109 (90.08%)

28.86%/47.1%

0.0002

Provider comfortable
(very or somewhat)
using the 10-year
ASCVD risk
estimator (item 4)

83 (56.46%)

101 (83.47%)

32.36%/57.31%

0.0002

| have confidence in
the 10-year ASCVD
risk estimator (item
10) (somewhat or
strongly agree)

67 (45.58%)

99 (81.82%)

36.24%/79.51%

0.0002

The use of the
ACC/AHA 10-year
ASCVD risk
estimator will
overestimate the true
10-year CVD risk in
my patients (item 11)
(somewhat or
strongly agree)

42 (28.57%)

39 (32.23%)

3.66%/12.81%

0.5466

The use of the
ACC/AHA 10-year
ASCVD risk
estimator will
underestimate the
true 10-year CVD
risk in my patients
(item 12) (somewhat
or strongly agree)

17 (11.56%)

32 (26.45%)

14.89%/128.8%

0.0026

Provider does not
agree with the new
10-year ASCVD risk
estimator (item 23e)

9 (6.12%)

3 (2.48%)

3.64%/59.5%

0.2645

Provider does not
know where to look
for the recent 10-year
ASCVD risk

estimator (item 23i)

11 (7.48%)

2 (1.65%)

5.83%/77.9%

0.0504

*
Please see questionnaire in supplemental digital appendix.

Ak
Adjusted for multiple comparisons

ASCVD= atherosclerotic cardiovascular disease, ACC = American College of Cardiology, AHA = American Heart Association, CVD =

cardiovascular disease
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