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      Abstract


      Introduction


      In 2014, the United States Veterans Health Administration (VHA) Pharmacy Benefits Management Academic Detailing Service (ADS) began national implementation of academic detailing (AD), a one-on-one educational outreach program delivered by specially trained clinical pharmacy specialists to address mental health disorders and pain management. Consequently, ADS adopted the mission of the VHA Opioid Safety Initiative (OSI) to align providers' opioid prescribing with evidence-based practice. This program evaluation assessed AD's impact on the monthly trends of high-dose opioid utilization and average morphine milligram equivalent (MME) between providers exposed (AD-exposed) and unexposed (AD-unexposed) to OSI-specific educational outreach.


      Methods


      A retrospective, repeated measures cohort study was performed to evaluate AD's impact on opioid utilization from October 2013-September 2016. Longitudinal data analyses using generalized estimating equations were performed to evaluate the rate of change in the monthly proportions of high-dose opioid users (defined as ≥ 100 MME) and average MME between AD-exposed and AD-unexposed providers.


      Results


      AD-exposed providers (11.3%; 1,813/15,993) had a 0.2% greater rate of reduction per month in the proportion of high-dose opioid users compared to AD-unexposed providers (95% CI: 0.01%-0.03%), which translates to a 41% and 35% reduction for the AD-exposed and AD-unexposed providers, respectively, adjusting for confounders. Additionally, AD-exposed providers had an average reduction of 0.071 MME per month greater than the reduction observed in AD-unexposed providers (95% CI: 0.035-0.108), which translates to a 38% and 33% reduction in MME for the AD-exposed and AD-unexposed providers, respectively, adjusting for confounders.


      Conclusions


      AD was associated with a reduction in monthly high-dose opioid utilization and average MME in Veterans.


      Keywords
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      Introduction


      Opioid overdose and mortality have become a serious national epidemic in the United States (U.S.). The annual death toll due to opioids was over 46,000 in 2018 [1] and exceeded that of motorized vehicles by 150% starting in 2014 [2]. This was paralleled by a 64% increase in opioid-related inpatient stays and a doubling of the rate of opioid-related emergency department visits from 2005 to 2014 in the general population [3]. In the U.S., mortality risk associated with drug overdose was twice as high in veterans compared to the general population (mortality rate = 1.96; 95% CI: 1.83, 2.08) [4], which was likely caused by increased opioid utilization between 2001 and 2007 (184% for methadone, 60% for synthetic and semisynthetic opioids, and 35% for non-synthetic opioids) [5].


      In response, the United States Veterans Health Administration (VHA) implemented the Opioid Safety Initiative (OSI) to address and combat the rising opioid epidemic among Veterans [6]. The OSI is a nationwide system-level campaign implemented in October 2013 to promote safer opioid prescribing practices in order to prevent unwanted adverse events. As part of the OSI, a computerized clinical dashboard was created to provide stakeholders with a benchmark from which to evaluate the trends in opioid prescribing at the network-, facility-, provider-, and patient-levels. Facilities could then audit the data and provide feedback in order to improve opioid prescribing. Despite a national focus, there were concerns that variations in OSI implementation would negatively impact desired outcomes. Therefore, OSI partnered with the VHA Pharmacy Benefits Management (PBM) Academic Detailing Service (ADS) to improve the diffusion of OSI-specific key messages to providers across the VHA.


      Academic detailing is a one-on-one educational outreach between clinicians designed to align clinical care with evidence-based practice [7,8]. Academic detailing is used to deliver balanced, non-commercial evidence-based information to providers. Previous studies have reported that academic detailing improved the judicious use of antibiotics [9], appropriate pain management [10], and adherence to antihypertensive guidelines [11]. In addition, academic detailing was associated with an increase in naloxone prescribing to Veterans at risk for opioid overdose [12,13] and reduction in unnecessary benzodiazepine use in Veterans who were elderly [14] and with posttraumatic stress disorder [15]. Clinical pharmacy specialists at the VHA were provided training in academic detailing to deliver OSI-specific educational outreach visits to providers who were prescribing opioids in order to align their prescribing with safer evidence-based practice. Academic detailers were trained to deliver information using communication techniques and strategies designed to influence behaviors (e.g., motivational interviewing-inspired techniques, audit and feedback tools) and were familiarized with the content via self-study, seminars, and face-to-face trainings.


      Since the implementation of the OSI, opioid utilization has decreased across the VHA. High dose opioid users (defined as ≥ 100 morphine equivalent daily dose) decreased by 16% from October 2012 to September 2014, which translates to approximately 331 patients per month [6]. However, the incremental effects of academic detailing alongside OSI on the opioid prescribing practices at the VHA have not been studied. Based on our current knowledge, we hypothesized that providers exposed to OSI-specific educational outreach visits by an academic detailer would have a greater reduction in monthly high-dose opioid utilization and average morphine milligram equivalent (MME) compared to providers unexposed to academic detailing alongside OSI.


      Objectives


      The primary aim of this study was to evaluate the real-world impact of the VHA academic detailing program on the proportion of Veterans who are on high-dose opioids defined as an average of 100 MME or greater per monthly per provider. The secondary aim evaluated the impact of the academic detailing on the average MME per month per provider.


      Methods


      Design


      This was a retrospective, repeated measures cohort study to evaluate academic detailing's impact on OSI measures from October 2013 to September 2016 (36 months). National implementation of academic detailing underwent a phased rollout starting in October 2013; therefore, VHA providers were exposed to OSI-specific educational outreach at various times. We treated exposure (receipt of AD) as time-varying, which meant that providers who were not exposed to OSI-specific academic detailing educational outreach at the beginning of the study may be exposed later. The primary outcome was the change in the monthly proportion of patients per provider who were on high-dose opioids defined as a monthly average 100 MME or greater during the study period. The secondary outcome was the change in the average monthly MME per patient per provider during the study period. MME was calculated using the methods determined by the CDC National Center for Injury Prevention and Control [16,17]. Only active VA opioid prescriptions were used in our calculations, which included codeine, butorphanol, fentanyl, hydrocodone, hydromorphone, levorphanol, meperidine, methadone, morphine, nalbuphine, oxycodone, oxymorphone, pentazocine, propoxyphene, and tapentadol. This study was reviewed and approved by the Edward J. Hines VHA Institutional Review Board in accordance with VHA Handbook 1058.05.


      Intervention


      VA academic detailers attended a 3- to 4-day interactive workshop targeting building relationships, using motivational language and communication techniques such as audit and feedback strategies, working on barriers and enablers to facilitate practice change, acquiring active and reflective listening techniques, applying feel-felt-found methods, and handling and dealing with objections to assist in effectively delivering evidence-based information to providers [18]. The information was disseminated primarily through one-on-one and small-group educational outreach sessions. Academic detailers met with the providers who have a panel of patients with the greatest opportunity for opioid reduction. The academic detailer focused on delivering targeted messages, embedded within the academic detailing Pain Management Opioid Safety provider handouts [19], and used audit and feedback strategies to help the provider identify patients for whom treatment plan adjustments may be warranted [20,21]. Academic detailers were also trained to provide customized content and barrier resolution strategies based on providers' individual needs and local resource availability.


      Sample


      The VHA is the largest integrated health care system in the U.S. with a network of 170 medical centers with 1,074 outpatient clinics serving over 8.9 million Veterans annually [22]. VHA health care covers veterans across all 50 U.S. states and her territories including Guam, the Philippine Islands, the Virgin Islands and Puerto Rico.


      Providers at the VHA were included for analysis if they prescribed an opioid between October 2013 and September 2016. We used a closed cohort of providers who were actively working for the VHA and prescribing opioids from October 2013 to September 2016. Therefore, providers who left or entered the VHA service during this time frame were not included for analysis. This was done to reduce the bias associated with providing who were new or leaving the VHA and to stabilize the denominator. We only focused on opioid use for chronic non-cancer pain; therefore, we excluded patients from a provider panel if the opioids were used for cancer pain or if the patients were hospice care. Providers were considered exposed if they received one or more OSI-specific educational outreach by a trained academic detailer during the study period. Otherwise, they were categorized as unexposed.


      Data source


      Pharmacy claims and provider level data (age, gender, and tenure) came from the VHA Corporate Data Warehouse [23]. Academic detailing educational outreach visit data were captured using Salesforce.com® (San Francisco, CA), an online cloud-based platform designed for customer relationship management, data collection, and reporting. Academic detailers recorded their educational outreach interactions with providers including the date the visit occurred and topics discussed. These data were mapped to the provider- and patient-level data in the CDW to generate a monthly panel dataset for analyses.


      Analysis


      Baseline comparisons between AD-exposed and AD-unexposed providers were performed using independent t-test for continuous data and chi square test for discrete data. For the main endpoints, unadjusted comparisons on the changes from baseline were performed using difference-in-differences estimation. Additionally, longitudinal data analyses using generalized estimating equations (GEE) models with exchangeable correlation structures were constructed to account for repeated measures within each provider [24]. For the GEE model specification, a Gaussian family with an identity link was used [25]. Provider-level characteristics (age, gender, and months worked at the VA) in addition to baseline endpoints were controlled for in each model to adjust for imbalances across the groups.


      In the GEE models, we included an interaction term between academic detailing exposure and time (months) to capture the difference-in-differences estimate across the study period. Difference-in-differences estimation provides us with the average change in the rate of the outcome between the study groups (AD-exposed and AD-unexposed providers) across the study period [26]. The outcomes for the primary and secondary aims were presented as the mean with 95% confidence interval (CI). Model fit was evaluated using the quasi-likelihood under the independence model criterion (QIC), which is an extension of the Akaike Information Criterion and used to compare different model specifications [27,28]. Statistical significance was defined as a two-tailed alpha of less than 5%. All analyses were performed using Stata SE version 15 (College Station, TX).


      Results


      A total of 1,813 (11.3%) providers were exposed to OSI-specific academic detailing educational outreach during the study period. AD-exposed providers were slightly older (51 versus 50 years, P < 0.001), had a larger proportion of females (49% versus 47%, P = 0.025), worked longer hours (0.96 versus 0.85 full time equivalents, P < 0.001), and had a shorter work history (33.6 versus 47.1 months, P < 0.001) compared to AD-unexposed providers (Table 1).


      At baseline, the average proportions of patients on high-dose opioids for the AD-exposed and AD-unexposed providers were 2.05% and 1.14%, respectively; the average MME at baseline for the AD-exposed and AD-unexposed providers were 9.42 MME and 5.99 MME, respectively (Table 2).


      For the primary aim, providers who were exposed to academic detailing had a larger reduction in the proportion of Veterans on high-dose opioids between month 36 and baseline compared to providers unexposed to academic detailing. In the unadjusted analysis, AD-exposed and AD-unexposed providers had a reduction of 40% and 39%, respectively (difference-in-differences = 0.40%; 95% CI: 0.20%, 0.60%, Table 2). In the GEE model, AD-exposed providers had a significantly greater rate of reduction in the proportion of Veterans on high-dose opioids compared to AD-unexposed providers controlling for baseline confounders (difference in the rate of high-dose opioid reduction per month was 0.02%; 95% CI: 0.01%, 0.03%; p = 0.001). In other words, when adjusting for confounders, AD-exposed providers had a significantly faster rate of reducing their proportion of Veterans on high-dose opioids than AD-unexposed providers over 36 months. This translates to a 41% reduction across the study period for the AD-exposed providers and a 35% reduction for the AD-unexposed providers after adjusting for baseline confounders (Figure 1). We verified our model specification using the QIC; the most appropriate model specification used a linear form with exchangeable correlation structure.


      For the secondary aim, providers who were exposed to academic detailing had a larger reduction in the average MME between month 36 and baseline compared to providers unexposed to academic detailing. In the unadjusted analysis, AD-exposed and AD-unexposed providers had a reduction in average MME of 39% and 31%, respectively (Table 2). In the GEE model, AD-exposed provider has a significantly greater rate of reduction in the average monthly MME compared to AD-unexposed providers controlling for baseline confounders (difference in the rate of MME reduction per month was 0.071 MME; 95% CI: 0.035, 0.108; p < 0.001). In other words, when adjusting for confounders, AD-exposed providers had a significantly faster rate of reducing average MME than AD-unexposed providers over 36 months. This translates to a 38% reduction in MME across the study period for the AD-exposed providers and a 33% reduction for the AD-unexposed providers after adjusting for baseline confounders (Figure 2). Based on the QIC, the most appropriate model specification was a linear form with exchangeable correlation structure.


      Discussion


      Academic detailing plays a crucial role in the overall strategy to reduce opioid use and improve pain management. Overreliance on opioids for pain management has been due in large part to misinformation and inability to remain current on recent evidence-based literature. Despite the release of updated guidelines for chronic pain management by the CDC in 2016 [16] providers reported a lack of confidence as well as gaps in knowledge regarding the use of opioids in the management of chronic pain [29,30]. Academic detailing can close the knowledge gap by customizing the educational outreach to meet the provider's needs. Previous studies have reported that continuing education and training can improve providers' knowledge and confidence in chronic pain management with opioids [31-33]; however, focused, one-on-one educational outreach has not been studied in this area. This was the first study to demonstrate the reduction in opioid prescribing through educational outreach also known as academic detailing.


      Using real world data, we reported that providers who were exposed to OSI-specific academic detailing educational outreach had a significantly greater rate of reduction in high-dose opioid users and average MME compared to providers who were unexposed. The VHA's response to the opioid epidemic included the implementation of OSI and ADS, which were designed to educate and align providers with evidence-based practices for pain management. The OSI has been reported to be associated with a 16% reduction in high-dose opioid users at the VHA after its implementation in October 2013 (in October 2012, there were 55,722 Veterans on opioids doses > 100 milliequivalents, and by September 2014, this number was reduced to 46,780 Veterans) [6]. With the combined effects of the OSI and academic detailing program, we expected academic detailing to enhance the reduction in high-dose opioid utilization of the OSI.


      The OSI was implemented in October 2013 in response to the rising opioid epidemic. This was followed by the national implementation of the VHA PBM ADS in 2014 after successful completion of its pilot program. In March 2015, the Interim Under Secretary of Health, testified before Congress that academic detailing was a necessary program needed to address mental health and pain management issues [34]. Moreover, in 2017, the Secretary for the Department of Veterans Affairs, testified in his congressional hearing that academic detailing was a critical part of an overall strategy to address the opioid epidemic in the VA population [35]. As a result of these efforts the number of Veterans on opioids prescriptions decreased by 25% from 2012 to 2016 [36].


      These results have important policy implications for the VHA and public health. Future and sustainable funding for academic detailing and OSI are necessary for the continual education of providers and patients. These programs provide additional benefits that go beyond the reduction in high-dose opioid users and average MME. Real-time surveillance tools (e.g., clinical dashboards) and metrics used to monitor opioid utilization are important for policymakers to make informed decisions about program expansion and sustainability [37]. In addition, these programs also focus on developing strategies to increase penetration into rural areas, which has been challenging. Academic detailing provides a means for providing educational outreach to providers in rural areas, which is a much-needed prevention strategy. Sustaining the improvements of academic detailing requires empirical support and positive return on investment. Previous cost-benefit analysis reported that academic detailing saves $2 for every one dollar spent [38]. However, it is unclear whether the results of the cost-benefit analysis are generalizable to the VHA or opioid utilization. Moreover, decision makers should consider the societal return on investments associated with reduced opioid-related abuse, crime, and deaths [39,40]. Future cost-benefits analysis will need to take into consideration the downstream consequences of opioid reduction in the Veteran population.


      Additionally, there is concern that reducing or discontinuing patients who are chronic users of opioids may have unintended consequences. Oliva and colleagues investigated the impact of opioid discontinuation among Veterans and reported greater risk of overdose or suicide immediately after opioid discontinuation [41]. This risk increased the longer the Veterans were on an opioid before discontinuation. These findings suggest that a comprehensive treatment plan should be implemented alongside opioid discontinuation to safely reduce the risk attributable to both opioid use and discontinuation. Therefore, it is recommended that any opioid-related academic detailing is accompanied with education and counseling on how to individualize the Veteran's treatment plan and ensure safety of the Veteran.


      There are several limitations associated with this study. First, we did not evaluate the implementation process of academic detailing at the VHA. Variability in academic detailing implementation due to differences in priorities, resources, or lack of stakeholder engagement may contribute to differences in a facility's performance. It was uncertain what the degree of implementation fidelity was for each facility; therefore, it was quite possible that the treatment effect of academic detailing on opioid utilization could vary. For example, some facilities may be fully implemented with support from local leadership and stakeholders, which would have a positive effect for academic detailing, whereas a facility with little support from local leadership and limited resources may not have enough penetration and little effect on opioid utilization. Midboe and colleagues evaluated academic detailers' and providers' perceptions about implementation of academic detailing at the VHA and identified that leadership support and buy-in were critical to promoting academic detailing; however, allocating enough time for academic detailing to be effective was a concern [42]. Second, we were unable to evaluate the dose-response relationship between multiple academic detailing interactions and opioid reduction. Reinforcement and repetition of academic detailing is an important factor for sustaining desirable behavioral changes. More frequent OSI-specific educational outreach and longer duration may impact the effect of academic detailing on opioid utilization. Previous studies have reported that academic detailing has a higher probability of changing provider's prescribing behavior with each additional educational outreach visit, but no additional impact was reported with increased duration of the visits beyond 30 minutes [38]. Moreover, it is unclear whether initial impact of academic detailing will decay if reinforcement or repetition is not performed with a follow-up visit. Future studies will need to evaluate the impact of repeat visits and educational outreach duration on opioid utilization. Third, we were unable to determine if reduction in opioid utilization would result in a substitution effect. In a report by Schnell and colleagues, states that had adopted a policy to use an abuse-deterrent version of oxycodone had an increase in heroin-related deaths, which may be attributable to a substitution effect [43]. It is unclear whether this effect also occurs among Veterans, but future investigations will need to evaluate this potential negative externality on the VHA's response to addressing the opioid epidemic. Finally, our study was performed in Veterans, which may not be generalizable to the U.S. population. However, the findings from our analyses may be useful for large, integrated healthcare systems struggling to effectively and safely reduce opioid prescribing.


      Conclusions


      Providers who were exposed to OSI-specific academic detailing educational outreach had a greater rate of reduction for high-dose opioid users and average MME over 36 months after initial implementation compared to providers who did not receive academic detailing. These results provide evidence that academic detailing, in collaboration with the broader VHA OSI, was effective at addressing the opioid epidemic in Veterans. However, future investigations should include assessments of potential unintended consequences of opioid discontinuation and implementation fidelity.
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        Figure 1: Expected proportion of veterans on high-dose opioids per month per provider.

        The difference in rate of change per month was 0.02% greater in AD-exposed providers compared to AD-unexposed providers (95% CI: 0.01%, 0.03%) after adjusting for confounders, which translates to a 41% and a 35% reduction in high-dose opioid utilization for AD-exposed and AD-unexposed providers, respectively. View Figure 1

      


      
        Figure 2: Expected average morphine milligram equivalent dose (MME) per month per provider.

        The difference in rate of change per month was 0.071 MME greater in the AD-exposed providers compared to the AD-exposed providers (95% CI: 0.036, 0.111) after adjusting for confounders, which translates to a 38% and 33% reduction in the average MME for AD-exposed and AD-unexposed providers, respectively. View Figure 2

      


      
        Table 1: Baseline demographic between providers who were exposed and not exposed to academic detailing. View Table 1

      


      
        Table 2: Unadjusted outcomes at the beginning and end of the study period between providers exposed and unexposed to academic detailing. View Table 2
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