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Abstract
Introduction: As we move from a fee-for-service system to a value-based payment system, ongoing quality
improvement projects have become the norm. We chose to evaluate whether academic detailing by a
pharmacist is an effective means of increasing knowledge among family medicine residents of the need to
monitor for iron deUciency in chronic heart failure (CHF) patients.
Methods: We identiUed the baseline number of iron levels obtained for CHF patients and surveyed all 24
residents to evaluate baseline knowledge of the association between iron deUciency and CHF. Residents met
with a pharmacist on clinic days to discuss iron deUciency and CHF and received an educational handout and a
list of their CHF patients. Periodic reminders were Urst sent electronically to residents followed by in-person
reminders from the pharmacist for patients seen that day in clinic.
Results: At baseline, 16 (3%) of 488 CHF patients had an iron level collected within the past year. Initial survey
results showed only one resident (4.2%) reported knowledge of monitoring iron in CHF patients. After
academic detailing, residents ordered iron panels on 234 patients. Of these, 98 patients (42%) were found to be
iron deUcient. On postintervention analysis, all residents surveyed (20) reported that they would monitor iron in
CHF patients (P<0.001). Residents were receptive to academic detailing and preferred it over EMR messages.
Conclusion: Education from a pharmacist improved awareness of the necessity to evaluate for iron deUciency
in CHF patients. Academic detailing with reminders is a viable option for improving quality and educating
residents.

Introduction
Despite almost 2 decades of research demonstrating a need to increase the quality of care provided to patients,
wide variations in care still exist.1,2 Recent changes in the health care system, such as a move from fee-for-service
to value-based payment, may provide the momentum to support reducing these variations in care. Ongoing quality
improvement projects have therefore now become commonplace in clinical practice, and have been incorporated
under the “improved population health” platform of the triple aim.3
One means of improving adherence to quality metrics and improving patient care is use of academic detailing. The
Centers for Disease Control and Prevention deUnes academic detailing as “structured visits by trained personnel to
health care practices for the purpose of delivering tailored training and technical assistance to health care providers
to help them use best practices.”4 Despite the literature surrounding academic detailing and its use in private
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practice and inpatient academic settings,5,6 and despite calls to incorporate curriculum on the broader changes in
health care into residency training,7 there are still few studies that evaluate the effectiveness of this intervention.
We chose to evaluate the association between iron deUciency and CHF because of the ubiquity of CHF in
ambulatory care,8 its cost to the health system,9 and the increasing numbers of studies demonstrating the
prevalence of iron deUciency in CHF patients10-14 and symptomatic improvement with iron supplementation.15 The
2016 European Society of Cardiology Guidelines recommends that CHF patients undergo an evaluation of iron
status.16 The 2013 ACCF/AHA Guideline for the Management of Heart Failure deferred making speciUc monitoring
recommendations regarding iron deUciency in CHF but noted that anemia almost doubles mortality risk in CHF
patients.17 Yet, despite increasing evidence that iron deUciency in CHF patients is associated with worse
outcomes,14,15 this is not a typical quality metric assessed in CHF patients. We believed using a lesser-known metric
would better demonstrate the impact of academic detailing on clinical practice.
In an effort to improve patient care, we conducted an educational, quality improvement study to investigate the use
of academic detailing combined with in-person reminders by a pharmacist to improve resident knowledge of the
need to monitor for iron deUciency in patients with CHF as measured by total number of iron levels ordered by
residents and results of pre- and post-intervention surveys.

Methods
Cone Health Family Medicine Center is a community-based family medicine residency clinic with 24 residents and
eight faculty physicians located in Greensboro, North Carolina. From this practice, we identiUed a cohort of 488
patients with CHF. We performed a systematic chart review to identify any serum iron levels drawn for these
patients within the year prior to the start of our intervention, and we used the presence of an iron level as the
monitoring parameter for iron deUciency. We deUned iron deUciency as an iron level <42 ug/mL. We also developed
a pre- and post-intervention, cross-sectional survey to assess resident knowledge of the association between iron
deUciency and CHF. The survey asked residents to select which labs should be routinely monitored in CHF patients
(Figure 1).
From September 2013 to April 2014, a pharmacist met individually with all 24 residents during a scheduled, one-time
meeting that lasted on average 5 to 10 minutes. Occasionally, due to some residents’ irregular schedules, these
meetings occurred on more of an ad hoc basis. During this meeting, the pharmacist provided the resident with an
educational handout including data detailing the association between CHF and iron deUciency, data showing
improvement in CHF patients treated with supplemental iron, and the resident’s speciUc patients with CHF at risk of
iron deUciency (Figure 2).
After this initial meeting, the pharmacist sent periodic reminders about checking iron levels to the residents via the
electronic medical record (EMR), but we discarded this practice after 1 month due to lack of resident response.
Instead, the pharmacist individually met with each resident scheduled in clinic each day. These meetings lasted on
average less than 5 minutes, and consisted of providing the residents with a list of their patients scheduled for clinic
that day who had CHF and should be targeted for either checking an iron level or reviewing previous iron levels.
These meetings occurred from November 2013 to April 2014.
We determined the number of iron levels each resident ordered by querying the EMR through an institutionalized
report run weekly from Sept 2013 to May 2014. We used Fisher’s exact test to evaluate the iron panel data and the
pre- and post-intervention survey data with a P-value of <0.05 for statistical signiUcance. As a secondary endpoint
we also evaluated the effectiveness of different methods of communication with the residents. Initially we tabulated
weekly the number of EMR reminders which led to iron levels being drawn, with plans to compare these to in-person
reminders. This quality initiative was approved by the health system’s institutional review board.
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Results
The systematic chart review revealed that only 16 (3%) of 488 CHF patients with diagnosed CHF had an iron level
drawn anytime during the year preceding the intervention. Residents collected a total of 234 patients’ iron levels
after the intervention (P<0.0001). Of those collected, 98 (42%) were determined to be iron deUcient (iron <42 ug/mL)
(Figure 3), with a mean iron level of 27 ug/mL (SD +/-9.8). Iron deUciency was diagnosed in both systolic and
diastolic heart failure patients.
All 24 residents completed the initial survey. Prior to the intervention, only one of the 24 residents (4.2%) reporting
knowledge of the importance of monitoring iron in CHF patients (Figure 4). Twenty of the 24 residents completed
the post-intervention survey. Of those who completed the survey, all 20 residents reported that they would monitor
iron in patients with CHF, a statistically signiUcant improvement from the initial survey (P<0.001).
The pharmacist sent each resident with whom she had met an average of three to four EMR messages during the
Urst month of the intervention to remind them to order an iron level for their CHF patients. The use of EMR
messages to the residents was not effective, with less than Uve total messages leading to residents ordering iron
levels for these patients. Due to this lack of response, we stopped this practice and switched to using in-person
reminders. Because we only had 1 month of data for these EMR reminders, we did not assess results comparing
EMR versus in-person reminders. Residents informally reported that they preferred in-person reminders over
electronic requests, and that they were also more likely to act upon in-person requests.

Discussion
We found academic detailing, using in-person education, and in-person same-day reminders from a pharmacist to
be an effective means of increasing iron deUciency monitoring in CHF patients, while also improving resident
awareness of the need to evaluate for iron deUciency in CHF patients. After initiation of the study, about 50% of the
total number of patients in our clinic with documented CHF had an iron level drawn, as compared to just 3% of
patients before the start of the study, a statistically signiUcant increase. We found 20% of these patients to be iron
deUcient, a diagnosis which would likely otherwise have not been made based on the low number of patients with
iron levels drawn at baseline.
These results are consistent with prior research showing an improvement in quality of care after incorporating
academic detailing into everyday practice.5,6 Similarly, a Cochrane Systematic Review of 69 randomized trials of
educational outreach visits—another term for academic detailing—also found an association with signiUcant
improvements in targeted behavior changes when using academic detailing.18
Limitations of our study include the small study population, the lack of a control group, no cost analysis, no
longitudinal evaluation, the Hawthorne observer effect, and no direct comparison between academic detailing and
EMR messages. Another limitation is that we did not investigate whether academic detailing by a pharmacist itself
was responsible for the observed changes, or if the intensive reminder system was more impactful, but the
combination of these two approaches provided meaningful change. A Unal limitation regarding resident feedback
was that we abandoned use of EMR reminders to residents after only 1 month. As stated in the results, less than Uve
EMR reminders led to residents ordering iron panels, and therefore we switched to operating solely with in-person
reminders.
Academic detailing and in-person, same-day reminders by a pharmacist is a viable educational outreach option in a
family medicine residency. As health care systems move from a fee-for-service environment to value-driven
payment, academic detailing can be used to both improve the quality of care provided to patients in resident
teaching clinics and introduce teaching about quality metrics. Educational programs can look to other health care
professionals to provide this much needed service.
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