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Abstract

Objective: To evaluate the impact of an academic detailing intervention delivered as part of a 

quality improvement project by a physician–pharmacist pair on (1) self-reported confidence in 

prescribing for older adults and (2) rates of potentially inappropriate medications (PIMs) 

prescribed to older adults by physician residents in a Veteran Affairs emergency department (ED).

Methods: This quality improvement project at a single site utilized a questionnaire that assessed 

knowledge of Beers Criteria, self-perceived barriers to appropriate prescribing in older adults, and 

self-rated confidence in ability to prescribe in older adults which was administered to physician 

residents before and after academic detailing delivered during their emergency medicine rotation. 

PIM rates in the resident cohort who received the academic detailing were compared to residents 

who did not receive the intervention.

Results: Sixty-three residents received the intervention between February 2013 and December 

2014. At baseline, approximately 50% of the residents surveyed reported never hearing about nor 

using the Beers Criteria. A significantly greater proportion of residents agreed or strongly agreed 

in their abilities to identify drug–disease interactions and to prescribe the appropriate medication 

for the older adult after receiving the intervention. The resident cohort who received the 

educational intervention was less likely to prescribe a PIM when compared to the untrained 

resident cohort with a rate ratio of 0.73 (P < .0001).

Conclusion: Academic detailing led by a physician–pharmacist pair resulted in improved 

confidence in physician residents’ ability to prescribe safely in an older adult ED population and 

was associated with a statistically significant decrease in PIM rates.

Keywords
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Introduction

Health-care providers with adequate geriatric training are essential to meet the health-care 

demands of an aging population. The Institute of Medicine reported that by 2030 the 

proportion of older adults will surpass the current infrastructure of geriatric-trained health-

care professionals resulting in a health system at risk of failing to meet their health-care 

needs.1 The inability to produce health-care professionals with geriatric expertise has largely 

been the result of inconsistent geriatric training in both professional schools and 

postgraduate training.2,3 Lack of such training may result in prescribers not adequately 

exposed to the alterations of pharmacokinetic and pharmacodynamic medication parameters 

that increase the risk of adverse drug effects in the older adult.

Explicit criteria, such as the American Geriatrics Society Beers Criteria, exist to help guide 

prescribing by identifying potentially inappropriate medications (PIMs) in the older adult.4 

The Beers Criteria identify medications that are high risk in older adults and have been used 
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extensively in PIM research in various settings including the emergency department (ED).5–7 

However, medication prescribing in older adults continues to be reported by recent physician 

graduates as an area of weakness.8–10 Specifically, in a survey administered to physician 

residents at a large teaching hospital, only 32% of respondents reported confidence in 

managing medications in an older adult population.10 Moreover, a large proportion of 

physician residents were unfamiliar with commonly used explicit criteria to identify PIMs 

and identified medication management and polypharmacy as important topics to learn.10

Physician residents frequently prescribe medications to older adults in the ED where PIMs 

are commonly used and are associated with poor outcomes. A significant proportion of older 

adults present to the ED already have been previously prescribed a PIM and approximately 

6% to 14% of older adults are prescribed a PIM in the ED and discharged home.11–13 In a 

Veteran Affairs (VA) retrospective, cohort study, approximately 31% of older adults 

discharged from the ED were prescribed a suboptimal medication; of these 42% experienced 

ED representation, hospitalization, or death within the subsequent 90 days.14 Emergency 

medicine (EM) residents have tested poorly on geriatric EM competencies, specifically on 

the use of medications in the elderly with scores of 37.5%.15 Poor test scores by EM 

residents is an alarming finding, given they will provide care for a large proportion of older 

adults who are at an increased risk of drug-related problems.

In the past decade, several initiatives have been developed to create geriatric competencies in 

EM physicians but fall short on practical guidance to ensure safe medication prescribing. In 

2008, the American College of Emergency Physicians called for the development of 

geriatric core competencies for the EM resident, which were subsequently released in 

2010.16,17 These core competencies included medication management with 3 global 

recommendations on best practices in the ED but lacked specific recommendations to avoid 

medications that may increase harm. Additionally, geriatric ED guidelines were published in 

2014 that included medication management highlighting the use of the American Geriatric 

Society Beers Criteria but offered little guidance on how to enhance prescribing practices in 

this population.18 Enhancing Quality of Prescribing Practices for Veterans Discharged from 

the Emergency Department (EQUiPPED) is one project that has aimed to decrease PIM 

prescribing in an older veteran population seen in the ED.19–23 The EQUiPPED intervention 

consisted of 3 main components: provider education through academic detailing, clinical 

decision support, and provider feedback on prescribing practices.19 EQUiPPED has been 

able to show a decrease in PIM rates by ED prescribers through education, clinical decision 

support, and prescribing feedback.19–23 The purpose of our article is to evaluate the impact 

of an academic detailing intervention on self-reported confidence in prescribing for older 

adults among physician residents rotating in the ED of an academic VA medical center and 

to compare pooled PIM rates from physician resident prescribers after receiving EQUiPPED 

academic detailing from a physician–pharmacist pair to a physician resident cohort prior to 

EQUiPPED who did not receive academic detailing. Because EQUiPPED targeted mostly 

ED staff providers, we were interested in examining the impact the intervention had 

specifically on physician residents, given they are still in postgraduate training and, due to 

their time in the ED, had less exposure to the intervention’s components. The association of 

PIMs use and morbidity in the older adult is well established in the literature; however, there 

is a lack of reports that describe physician residents and PIM use as well as interventions 
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that impact prescribing in physician residents. Our site was the only site that delivered the 

EQUiPPED intervention to physician residents giving us the opportunity to examine this 

group separately.

Methods

Setting

The Durham Veteran Affairs Medical Center (VAMC) is a tertiary care, teaching hospital 

affiliated with the Duke University School of Medicine. The Durham VAMC ED provides 

care for approximately 32 000 patient visits annually; of these, approximately 40% are 65 

years and older.24 At the time of writing this article, ED care is provided by approximately 2 

attending physicians, 3 advanced practice providers, and 6 to 8 physician residents at any 

one time. Additionally, the ED has a dedicated clinical pharmacy specialist (CPS). The EM 

CPS was physically present in the ED Monday through Friday from 0900 to 1730. Outside 

of these times, pharmacy support was limited to the centralized staff pharmacists whose 

primary responsibility was order processing. Following VA regulations, the EQUiPPED 

initiative was certified as a nonresearch quality improvement activity by the VA’s Acting 

Chief Consultant for Geriatrics in Office of Geriatrics and Extended Care and therefore did 

not require approval from an institutional review board.

Intervention

EQUiPPED is a multicomponent, quality improvement initiative that was implemented at 

the Atlanta VAMC (Birmingham/ Atlanta GRECC), the Durham VAMC (Durham GRECC), 

the Tennessee Valley Healthcare System Nashville Campus (Tennessee Valley GRECC), and 

later in the James J. Peters VAMC (Bronx GRECC) and the Birmingham VAMC 

(Birmingham/ Atlanta GRECC). The intervention was designed to be adaptable, with each 

site tailoring the individual project components to meet the needs of their specific VA ED. 

Internal medicine residents from Duke University complete a 4-week block of EM training 

at the Durham VAMC. Each month the Durham VA ED precepted approximately 3 internal 

medicine residents along with a first-year (intern) EM resident. The medical interns were in 

the first year of a 3-year EM residency program. Initial academic detailing was delivered to 

residents at the beginning of the EM rotation, either on the first day as a group or within the 

first week if there were scheduling conflicts. The initial academic detailing session consisted 

of didactic education comprised of a standardized lecture format that was developed by 

Durham EQUiPPED members highlighting core geriatric prescribing principles including 

physiologic changes in the elderly, changes in pharmacokinetic and dynamics, principles of 

adverse drug reactions (ADRs) in the older adult, a review of the 2012 American Geriatric 

Society Beers Criteria, and finally common examples of PIMs used in the EM setting with 

viable alternatives. The didactic session was facilitated by an EQUiPPED geriatrician–CPS 

pair. An EM attending filled the role of facilitator if the geriatrician was not available. 

Additionally, residents were oriented to clinical decision support tools that were designed to 

augment core geriatric principles through the use of prepopulated ordered sets.22 At the 

midpoint of the 1-month rotation, residents were provided with prescribing reports that 

included aggregate data on the individual resident, including patients and prescriptions, 

number of PIMs, and rate of PIMs on all prescriptions.21 To augment the academic detailing 
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for the resident physicians at the Durham VAMC, additional interventions to decrease PIM 

prescribing were developed and implemented at various time points throughout the project. 

At the Durham VA, the components of the intervention were implemented in a rolling 

fashion. Academic detailing began in February 2013, clinical decision support was initially 

implemented in June 2013 with medication alert messages identifying the medication as a 

PIM at computerized order entry, and later disease-specific order sets were implemented in a 

rolling fashion starting July 2013 with the last order set live in November 2013. Lastly, 

computer cards that identified the most commonly prescribed PIMs were implemented in 

November 2013.

Knowledge Measure

A previously published questionnaire (Appendix A) was adapted to assess physician resident 

prescribing behaviors and confidence of prescribing in an older adult population prior to the 

educational intervention.25 The questionnaire was in a paper format, and residents were 

allowed 5 to 10 minutes to complete it prior to the education after which the questionnaires 

were collected by the EQUiPPED geriatric–CPS pair. The questionnaire included 3 items: 

(1) a statement for residents to rate how often they use the Beers Criteria to guide 

medication prescribing for older adults in an ED environment (5-point Likert scale; 1 = often 

use, 2 = sometimes use, 3 = rarely use, 4 = know of but never use, 5 = never heard of); (2) 

residents’ confidence of their ability to prescribe appropriate medications in 5 domains (4-

point Likert scale; 1 = strongly agree, 2 = agree, 3 = disagree, 4 = strongly disagree); and (3) 

a 9-item scale rating of identified barriers to appropriate geriatric prescribing (4-point Likert 

scale; strongly agree, agree, disagree, strongly disagree). During the final week of rotation, 

the questionnaire was readministered to determine whether the educational intervention 

improved self-perceived confidence in prescribing habits and the frequent use of the Beers 

Criteria in older adults provided care in the ED.

PIM Rates

To assess the impact of the educational intervention, new PIMs prescribed by residents who 

received the intervention were compared to new PIMs prescribed by a resident cohort who 

did not receive the educational intervention and rotated through the ED from July 1, 2011, to 

February 28, 2013, prior to the onset of EQUiPPED. New medications were defined as PIMs 

and were adapted from table 2 in the American Geriatrics Society 2012 Beers Criteria 

Update that lists medications to avoid in all older adults.4 Medications were categorized as 

an ED discharge medication if the medication was released and the ordering clinic location 

was from the ED and the provider was a resident during their EM rotation. We included all 

ED discharge medications to patients aged 65 years and older discharged from the Durham 

VAMC EM prescribed by both the trained and untrained residents, and medications 

administered in the ED were not included.

Analysis

Questionnaire data were analyzed to determine whether there was a difference in the 

aggregate between pre- and postintervention for the distribution of the responses. Since these 

were ordinal categorical variables, the Mantel-Haenszel row mean score test was used. 

Monthly PIM rates (dependent variable) were defined as new PIMs over total discharge 
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medications prescribed to patients aged 65 or older. Poisson regression was used to evaluate 

the PIMs prescribing rates between the untrained period (starting July 1, 2011, and ending 

February 28, 2013) and the trained period (starting February 1, 2013, and ending December 

31, 2014). The total number of prescriptions served as the offset term in the model and the 

link was specified as log linear, and the model was found not to be overdispersed. In 

addition, to illustrate the “nearest neighbor” estimate of PIM rate over time, a LOESS curve 

was generated by using a smoothing parameter of 0.5. Analyses were conducted with SAS 

version 9.4 (SAS Institute, Cary, North Carolina).

Results

The educational intervention was delivered to 63 internal medicine residents from February 

2013 to December 2014. Of these, n = 50 (79%) completed the preintervention questionnaire 

and n = 29 (46%) completed the posttest questionnaire. Figure 1 shows the baseline 

responses of self-perceived barriers to appropriate prescribing. A large proportion of 

participants agreed or strongly agreed that potential drug interactions, n = 43 (86%); the 

patient taking multiple medications, n = 48 (96%); and lack of acceptable alternatives, n = 

38 (76%), were barriers to appropriate prescribing. Approximately 50% (n = 42) of the 

residents surveyed reported never hearing about (16.7%) or never using (35.7%) the Beers 

Criteria. Of the respondents who reported use (n = 20), the large majority reported it as 

rarely used or sometimes used, 65% and 30%, respectively.

Figure 2 shows the pre- and postintervention questionnaire responses on physician resident–

rated confidence in appropriate prescribing behaviors in the older adult. A significantly 

greater proportion of residents agreed and strongly agreed in their confidence to identify 

drug–disease interactions (pre- 80% and post-100%; P = .0053) and in their ability to 

prescribe the appropriate medication for the older adult (90% vs 100%; P = .025) after 

receiving the educational intervention. Additionally, residents before receiving the education 

intervention were more likely to strongly disagree or disagree with routine use of the Beers 

Criteria when prescribing in the ED for older adults (86%). After the educational 

intervention, residents were significantly more likely to agree or strongly agree that they 

routinely consulted with the Beers Criteria when prescribing medications in the ED for older 

adults (14% vs 66%; P < .0001).

PIM Rates

From July 2012 to February 2013, n = 67 physician residents who did not receive the 

educational intervention prescribed a total of 6082 medications to 2500 adults over 65 years 

of age treated and released from the ED; 510 of these medications were identified as PIMs. 

A total of 4966 medications were prescribed to 3162 adults over 65 years of age treated and 

released from the ED by n = 63 internal medicine residents who received the education 

intervention; 286 of these medications were identified as PIMs.

Figure 3 shows the monthly PIM rates for both the untrained and trained resident cohorts 

from July 2011 to December 2014. The Poisson regression model shows the resident cohort 

who received the educational intervention were less likely to prescribe a PIM when 

compared to the untrained resident cohort (rate ratio = 0.73, 95% confidence interval = 
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0.632–0.850; P < .0001). Table 1 shows the most common PIMs prescribed by physician 

residents with similar PIMs prescribed in the cohort who received the intervention and the 

cohort who did not. Although the types of PIMs were similar in each group, physician 

residents who received the intervention were less likely to prescribe cyclobenzaprine, 

naproxen, and ibuprofen when compared to the untrained cohort.

Discussion

This report describes the impact of the EQUiPPED intervention on physician residents at a 

VA ED and on physician residents’ confidence in their ability to prescribe medications in an 

older adult ED population and routine use of Beers criteria. The educational intervention had 

the largest impact on the residents’ confidence in their abilities to identify drug–disease 

interactions, selecting the appropriate medication, and routine consultation of the Beers 

Criteria when prescribing in the ED for older adults. Additionally, residents who received 

the educational intervention prescribed a lower rate of PIMs compared to a cohort who did 

not receive the intervention. Our findings reinforce the importance of focused education in 

resident prescribers on the avoidance of PIMs using explicit criteria and that an 

improvement in residents’ self-rated confidence in geriatric prescribing is associated with a 

lower rate of PIMs.

Educational interventions that impact prescribing practices have been delivered in other 

therapeutic topics to physician residents such as pain management26; however, our report is 

unique in demonstrating the use of academic detailing to decrease PIM prescribing in an ED 

environment. Curricula comprised of geriatric medicine principles delivered to EM residents 

may include a component related to pharmacodynamics of aging; however, there is little 

previous literature regarding the specific details of the medication components or the impact 

of educational interventions on the quality of prescribing. In 1 study, 29 EM residents 

received a geriatric curriculum over 1 year comprised of didactic lectures and simulations 

that included principles of medication management.27 Geriatric knowledge increased; 

however, data were not included regarding the impact of the curriculum on medication 

prescribing behavior. In another study, EM residents who attended a lecture focused on 

geriatric competencies and completed a didactic test showed an improvement related to 

knowledge; however, no prescribing data were available.15 Our data show that focused 

education on prescribing habits not only increases confidence but also shows an impact on 

prescribing rates.

Approximately 50% of the residents surveyed reported never hearing about or never using 

the Beers Criteria, which is an alarming finding given that residents will prescribe 

medications for many older adults. Our results, however, show that focused education for 

residents delivered at the beginning of the rotation with targeted feedback on prescribing 

practices throughout is not only feasible but can also have a significant impact on 

prescribing behaviors. Clinical teaching can be challenging in a highly dynamic environment 

treating patients with a high acuity of severe illness. This point is reinforced with data that 

suggest medical residents’ prescribing behaviors are not influenced by practicing under the 

supervision of an attending physician.28 Additionally, studies have shown that a large 

proportion of physicians are unaware of PIMs and explicit criteria to guide prescribing.25 
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Our educational intervention offers a model to overcome the above-identified barriers by 

providing targeted education to increase confidence and impact prescribing behaviors in 

residents. A study showed similar results by identifying gaps in prescribing medications in 

chronic pain and found that educational interventions increased knowledge and confidence 

resulting in increased confidence in prescribing in that area in the medical resident.29

Academic detailing is a useful quality improvement strategy to improve prescribing 

practices. This educational practice involves an experience detailer who provides 

individualized feedback on the prescriber’s clinical practice through direct education. A 

Cochrane review in 2007 showed academic detailing alone or as part of a multifaceted 

intervention improved prescribing practices.30 Our described academic detailing approach 

was similar to other published models that have focused on inappropriate prescribing in an 

older adult population with the exception of using an innovative geriatrician–CPS pair as the 

detailers. The majority of these studies were conducted within a nursing home population 

and utilized an academic detailing intervention that consisted of both individualized and 

group detailing sessions along with distributed educational materials.31–34 Academic 

detailing models have been described with a pharmacist and physician as detailers but not 

providing detailing sessions as a pair.35–37

Our study has considerations and limitations that should be noted. First, while all physician 

residents received academic detailing, those residents who received the academic detailing 

later in the project were exposed to components of the intervention that residents may not 

have been exposed to early on. Second, although our results showed a decline in the number 

of PIMs prescribed, our study did not seek to demonstrate whether the reduction in PIMs 

had an impact on other meaningful clinical outcomes. There are robust data from previous 

trials that have linked PIMs to meaningful clinical outcomes such as predictors of ADRs,38 

reduced hospital length of stay,39 and reduced hospitalizations.40 Third, our impact to 

improve confidence was assessed over a short period time, and therefore, further research 

needs to elucidate whether or not our findings are sustained over a longer period of time to 

determine whether improvement of prescribing patterns hold. Fourth, given the initial 

quality improvement design of this project, we were unable to control for confounding 

variables that could have impacted the PIM rates after the physician residents received 

education. Finally, fewer physician residents completed the questionnaire after receiving the 

academic detailing compared to those completing the questionnaire prior to academic 

detailing. This could have resulted in residents who did not have improved confidence to not 

complete the questionnaire.

Conclusion

The results of this report demonstrate that academic detailing in physician residents 

delivered by a physician–pharmacist pair was associated with a decrease in PIM prescribing 

practices. These improvements were associated with an increase in physician residents’ 

knowledge and confidence related to geriatric prescribing and the Beers Criteria. Early 

targeting of medical residents at the beginning of their ED rotation is feasible and serves as 

model for other residency programs.
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Appendix A: Resident Questionnaire

Thank you for participating in our educational session. Please respond to the following 

questions regarding appropriate medication prescribing in older adults. For the purposes of 

this survey, an older adult refers to patients 65 years and older. Your results will be kept 

confidential and will not be used to influence any evaluation of your clinical performance.

With respect to your CURRENT clinical practice, please indicate how often you use the 

Beers Criteria to guide medication prescribing in your older adult emergency department 

(ED) patients.

Often Use Sometimes Use Rarely Use Know of but Never Use Never Heard of

1 2 3 4 5

With respect to your CURRENT clinical practice, please indicate the extent to which you 

agree or disagree with the following statements.

Strongly Disagree Strongly Agree Agree Disagree

I have confidence in my ability to prescribe appropriate 
medications for older adults

1 2 3 4

I routinely consider my patient’s age when prescribing 
medications in the ED

1 2 3 4

I have confidence in my ability to identify drug–disease 
interactions in older adults

1 2 3 4

I have confidence in my ability to identify adverse drug 
reactions in older adults

1 2 3 4

I routinely consult Beers Criteria when prescribing 
medications for older adults in the ED

1 2 3 4

Please indicate the extent to which you agree or disagree that the following are BARRIERS 

to appropriate prescribing in older adults.

Strongly Disagree Strongly Agree Agree Disagree

Lack of time 1 2 3 4
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Strongly Disagree Strongly Agree Agree Disagree

Lack of acceptable medication alternatives 1 2 3 4

Lack of formal education on prescribing for older adults 1 2 3 4

Potential drug interactions 1 2 3 4

Lack of access to a geriatric PharmD 1 2 3 4

Multiple medications the patient is taking 1 2 3 4

Unwillingness to discontinue a medicine another 
physician prescribed

1 2 3 4

Patient and/or caregiver request for specific medication 1 2 3 4

Thank you!
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Figure 1. 
Reported barriers to appropriate prescribing by physician residents in the emergency 

department.
†Incorrect survey selection by n = 1 respondent, values will not add to 100%.

Abbreviations: PharmD, doctor of pharmacy; VA, Veteran affairs.
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Figure 2. 
Pre- and postintervention questionnaire for resident confidence in prescribing for older 

adults.

Abbreviations: ED, emergency department.
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Figure 3. 
Potentially inappropriate medication (PIM) rates by month. Loess regression curve 

generated from PIM rates. The solid line at the February 2013 timepoint indicates when the 

EQUiPPED academic detailing started.

Abbreviations: PIM, potentially inappropriate medications; EQUiPPED, Enhancing Quality 

of Prescribing Practices for Veterans Discharged from the Emergency Department.
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