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Abstract

Study objective: Emergency department (ED)–initiated buprenorphine improves outcomes in 

patients with opioid use disorder; however, adoption varies widely. To reduce variability, we 

implemented a nurse-driven triage screening question in the electronic health record to identify 

patients with opioid use disorder, followed by targeted electronic health record prompts to measure 

withdrawal and guide next steps in management, including initiation of treatment. Our objective 

was to assess the impact of screening implementation in 3 urban, academic EDs.

Methods: We conducted a quasiexperimental study of opioid use disorder–related ED visits 

using electronic health record data from January 2020 to June 2022. The triage protocol was 

implemented in 3 EDs between March and July 2021, and 2 other EDs in the health system 

served as controls. We evaluated changes in treatment measures over time and used a difference-

in-differences analysis to compare outcomes in the 3 intervention EDs with those in the 2 controls.

Results: There were 2,462 visits in the intervention hospitals (1,258 in the preperiod and 

1,204 in the postperiod) and 731 in the control hospitals (459 in the preperiod and 272 in the 

postperiod). Patient characteristics within the intervention and control EDs were similar across 

the time periods. Compared with the control hospitals, the triage protocol was associated with 

a 17% greater increase in withdrawal assessment, using the Clinical Opioid Withdrawal Scale 

(COWS) (95% CI 7 to 27). Buprenorphine prescriptions at discharge also increased by 5% (95% 

CI 0% to 10%), and naloxone prescriptions increased by 12% points (95% CI 1% to 22%) in the 

intervention EDs relative to controls.

Conclusion: An ED triage screening and treatment protocol led to increased assessment and 

treatment of opioid use disorder. Protocols designed to make screening and treatment the default 

practice have promise in increasing the implementation of evidence-based treatment ED opioid use 

disorder care.

INTRODUCTION

Deaths due to overdose continue to rise in the United States, driven by fentanyl,1 with 

over 90,000 deaths due to overdose last year.2 Medications for opioid use disorder, such 

as buprenorphine and methadone, reduce all-cause and overdose mortality by more than 
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50% and improve a host of other outcomes.3 Initiation of buprenorphine in the emergency 

department (ED) more than doubles treatment engagement at 30 days compared with 

referral alone4,5 and is cost effective.6 Offering buprenorphine to patients with opioid use 

disorder in EDs has become the standard of care in emergency medicine7 and is now easier 

with the recent policy changes that have eliminated the requirement for a DATA 2000 waiver 

(“X-waiver”) to prescribe buprenorphine.8

Despite the strength of the evidence, the adoption of ED-initiated buprenorphine is 

inconsistent. Among commercially insured patients presenting with nonfatal opioid overdose 

to US EDs, less than 20% received treatment in the subsequent 90 days, and Black 

patients were half as likely to undergo follow-up as White patients.9 The barriers 

to screening and treatment include limited clinician knowledge and experience, lack 

of streamlined workflows, competing demands, limited postdischarge care coordination 

resources, and continued stigma.10–13 Prior strategies to overcome these barriers have 

yielded mixed results. A recent multicenter, randomized controlled trial of user-initiated 

embedded decision support in the electronic health record to support the treatment of 

opioid use disorder did not increase the overall rate of ED-initiated buprenorphine.14 A 

multicomponent strategy to increase buprenorphine initiation in EDs, described previously 

by our group, was associated with increased use of buprenorphine overall.4 However, even 

in this highly engaged setting, adoption of buprenorphine prescribing varied substantially 

across providers.15 This is consistent with findings in other settings that showed low 

adoption of buprenorphine treatment even among trained prescribers.16

One implementation strategy that has the potential to increase adoption and reduce 

variability is leveraging insights from behavioral economics to modify the environment in 

which choices are made to “nudge,” but not mandate, individuals to behave in beneficial 

ways.17 Manipulation of default options takes advantage of status quo bias: the tendency 

to stick with the status quo because choosing differently is perceived as a loss or requires 

effort.18,19 Changing default options from “opt-in” to “opt-out” can increase the uptake 

of target clinical behaviors and has been shown to work in many contexts, from opioid 

prescription to end-of-life care.20,21 Given the known racial disparities in receipt of 

medications for opioid use disorder,9,22 it is also important to consider how default strategies 

influence treatment equity. Structuring choices to make evidence-based pathways the default 

practice may be a mechanism to reduce disparities by promoting appropriate care; however, 

there is also concern that disparities might widen if automated processes are not designed to 

promote equity.23

To reduce variability in OUD care among our EDs, we designed and implemented a strategy 

intended to make identification of opioid use disorder and prompting treatment the default 

practice. In collaboration with stakeholders, we implemented a nurse-driven triage screening 

protocol for opioid use disorder at Penn Medicine.24 A positive screening result triggers a 

cascade of targeted electronic health record prompts and clinical decision support to assess 

for withdrawal and initiate buprenorphine treatment. Our aim was to assess the impact of 

screening implementation on clinical outcomes including the identification of patients with 

opioid use disorder, assessment of withdrawal, and treatment with medications for opioid 

use disorder as well as equity in 3 urban, academic EDs using 2 other health system EDs 
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as controls. We hypothesized that implementation of universal screening with automated 

clinical decision support would increase the identification and treatment of patients with 

opioid use disorder in the ED by streamlining care and making the treatment of opioid use 

disorder the default practice.

MATERIALS AND METHODS

Study Design and Setting

We conducted a quasiexperimental study using electronic health record data for patients 

with opioid use disorder–related ED visits at Penn Medicine between January 2020 and 

June 2022. We used a difference-in-differences design to estimate the effect of the triage 

screening and treatment protocol comparing 3 intervention EDs with 2 control EDs in 

the same health system.25,26 The study was approved by the University of Pennsylvania 

Institutional Review Board and follows the Transparent Reporting of Evaluations with 

Nonrandomized Designs reporting guideline.27

Penn Medicine is a large academic health system in the Philadelphia region, which has one 

of the highest rates of death due to overdose among large US urban areas.28 Our study 

included 5 hospitals: an urban tertiary referral hospital, an urban level I trauma center, 

an urban hospital with an associated psychiatric crisis center, and 2 suburban community 

hospitals. The annual number of ED visits at each hospital range from 45,000 to 72,000. In 

a prior study, our group demonstrated increases in the use of buprenorphine in the 3 urban 

EDs following implementation of a bundled strategy to support evidence-based initiation 

of treatment for opioid use disorder.15 However, substantial provider-level variability in 

buprenorphine prescriptions remained. Despite more than 90% of prescribers having an 

X-waiver, clinicians wrote buprenorphine prescriptions in only 11% of opioid use disorder–

related encounters, and the individual prescription rates ranged from 0% to 61% of opioid 

use disorder–related encounters.15

Participant Selection

The primary analysis was conducted at the visit level. We included adult patients with opioid 

use disorder–related visits to EDs from January 2020 to June 2022. We identified opioid use 

disorder–related encounters using International Classification of Diseases, Tenth Revision 

(ICD-10), codes for opioid use disorder and overdose (Appendix E1, available at http://

www.annemergmed.com).29 We included all patients regardless of the use of medications 

for opioid use disorder prior to the index visit. For the description of triage screening 

outcomes in intervention EDs, we included screening outcomes from all ED encounters 

following intervention implementation.

Intervention

The triage protocol was implemented in 3 health system EDs between March and July 2021, 

and the remaining 2 EDs served as controls. All 5 EDs use the same version of the electronic 

health record with the same order sets. For this quality improvement study, we selected the 

3 intervention EDs based on feasibility; the intervention EDs are part of the same faculty 

group, with attending and resident physician crossover among the sites, and are in close 
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proximity. The control hospitals have separate physician groups, and there is no clinician 

crossover between the hospitals.

Details of the design and implementation of the intervention have been described 

elsewhere24 and are shown in Figure 1. Briefly, we implemented a nurse-driven protocol for 

screening for opioid use disorder at ED triage coupled with automated prompts to clinicians 

to assess and treat opioid use disorder. The goal of the process was to make assessment and 

treatment of opioid use disorder the default process in the ED. The process was designed 

iteratively by our multidisciplinary research team with input from ED leaders, physicians, 

nurses, peers in recovery, outpatient providers, and operational experts in clinical decision 

support.24 All EDs had previously implemented initiatives to increase clinician readiness 

to treat opioid use disorder, including X-waiver training, development and dissemination 

of clinical pathways and order sets, training on Clinical Opioid Withdrawal Scale (COWS) 

measurement, and peer recovery specialist support.15 Prior to implementation, a series of 

brief nurse huddles provided training on the triage screening question, and information about 

the screening protocol was disseminated among faculty and resident physicians. Otherwise, 

the intervention was largely automated and applied to all ED clinicians, including trainees 

and rotating providers.

In the intervention EDs, all patients were queried about recent struggles with opioids using 

a single screening question (Figure 1). Answering yes to the question or presentation 

with overdose was considered a positive screen result, which then prompted the nurse to 

assess for withdrawal using COWS, a 11-item scale that quantitatively assesses signs and 

symptoms of opioid withdrawal.30 Patients in active withdrawal triggered a nursing best 

practice alert and a noninterruptive banner for providers. The best practice alert advised 

nurses to expedite care for patients in withdrawal, including guidance to discuss withdrawal 

management with medications for opioid use disorder with the physicians and provide 

take-home naloxone to patients.24 For patients in active withdrawal, treatment could be 

initiated either by a provider in triage before patients were roomed or by adjusting triage 

prioritization. Originally, positive screen results also triggered an automated notification to 

peer recovery specialists. The automated step was deimplemented shortly after protocol 

rollout because increased scope of responsibilities for peers outside the ED made it 

challenging to respond to every alert. However, ED clinicians retained the ability to consult 

peers as needed. All positive screen results also generated guidance on discharge orders and 

referrals.

Data Source

We used data from the Epic electronic health record via the Clarity reporting database 

(Hyperspace 2017; Epic Systems Corporation). The rates of missingness for our primary and 

secondary outcomes were 0%, and no patients were excluded because of missing data.

Outcomes

We evaluated clinical care measures over time, including COWS assessment, treatment with 

medications for opioid use disorder, and naloxone prescriptions at discharge for overdose 

prevention. The prespecified primary outcome was COWS assessment because completion 
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of COWS was the most proximal step in the treatment pathway, indicating that screening 

was completed, that there was recognition of the need for treatment, and that an assessment 

was conducted. COWS was also used to guide specific treatment steps based on whether 

a patient was in withdrawal. Secondary outcomes included the use of medications for 

opioid use disorder and prescriptions for take-home naloxone. We measured the total 

use of buprenorphine per opioid-related ED encounter, a composite metric that included 

buprenorphine administration in the ED and/or buprenorphine prescription at discharge. We 

also measured ED administration of methadone, including either continuation of outpatient 

methadone treatment after confirmation with an opioid treatment program or a one-time, 

low dose of methadone for withdrawal management.31 Although the decision support guided 

providers toward buprenorphine as the first-line treatment, the choice of medications for 

opioid use disorder was left to clinicians. For patients preferring methadone, our institution 

has internal guidance on initial methadone dosing, with psychiatric consultation required 

for admitted patients in whom methadone maintenance is started. To capture the use of 

methadone or buprenorphine, both of which are evidence-based treatments, we included a 

composite measure of total medications used for opioid use disorder, which included any 

buprenorphine during or after the ED visit or methadone administration in the ED. We also 

measured the proportion of patients with naloxone prescriptions at discharge and follow-up 

visits in our health system for outpatient treatment of opioid use disorder within 14 days. 

Finally, to evaluate the provider-level variability in prescriptions, we measured provider-

level buprenorphine prescriptions at discharge per opioid use disorder–related encounter. For 

discharge prescriptions and follow-up, we evaluated outcomes only in those patients who 

were discharged from the ED.

Other Variables

We extracted screening responses and patient characteristics from the electronic health 

record, including age, sex, race/ethnicity, and insurance status. We also extracted comorbid 

mental health and substance use disorders using ICD-10 codes, calculated Charlson 

Comorbidity Index scores using previously coded diagnoses in patient records, and extracted 

prior ED and hospital visits within the study health system for our cohort.

Analysis

We used descriptive statistics to characterize the sample and triage screening outcomes, and 

we compared patient and visit characteristics between the preperiod and postperiod among 

the treatment and control hospitals using difference in proportions for independent samples, 

reporting mean deltas and 95% confidence intervals.

The screening protocol had staggered implementation, with 2 EDs implementing in March 

2021 and a third in July 2021. To visualize outcomes over time, we plotted each outcome 

in the treatment hospitals using the implementation date as time 0 and displayed outcomes 

from 9 months prior to implementation through June 2022 (11 to 13 months following 

implementation depending on the implementation date). We also plotted outcomes in the 

control hospitals, with time 0 being the midpoint between implementation dates in the 

treatment hospitals.
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To estimate the impact of the triage protocol, we used a difference-in-differences analysis 

to assess changes in our primary outcome as well as other treatment and process measures 

in the 3 intervention EDs compared with those in the 2 controls. Because the use of 

medications for opioid use disorder has increased over time,32 a simple pre-post comparison 

may inappropriately estimate the effect of the interventions. The difference-in-difference 

approach allows for comparison between the intervention hospitals and control hospitals 

within the same health system to account for secular trends.33 In order to use this approach, 

we tested for parallel trends in the preperiod and assumed that these trends would have 

continued had there been no exposure.33

We fit a linear regression model to examine the effect of the intervention on both the 

absolute proportion of patients receiving each outcome and the rate of change in outcomes 

between the sites. We chose a linear model because it has been shown that linear models 

provide consistent causal estimates for association for binary outcomes34 and that nonlinear 

models for difference-in-differences analysis can be problematic.35 Our model included a 

binary variable that indicated implementation of the screening intervention (“treatment”), 

calendar time (ED visit date), and an indicator for the time period (preimplantation or 

postimplementation), with time 0 representing the implementation date or the midpoint 

between dates for the control sites. The model also included a difference-in-differences 

estimator—the interaction term between time period and treatment group—which indicates 

whether the rates of change in outcomes differed based on exposure to the intervention. 

We also accounted for clustering by hospital in our model using robust standard errors. We 

also performed several sensitivity analyses to assess the robustness of our results.25,26 These 

included limiting our sample to the first visit only for any given patient to account for the 

correlation within person due to repeated visits and adjusting for covariates that differed 

significantly between the sites at baseline (race, insurance status, and Charlson Comorbidity 

Index score). In addition, we assessed whether the intervention had differential effects by 

sex or race by stratifying outcomes by race and sex. All analyses were conducted using R 

statistical software.36

Finally, for buprenorphine prescriptions, we included a provider-level analysis of the rate of 

buprenorphine prescriptions at discharge per opioid use disorder–related encounter before 

and after the interventions after restricting reporting to providers with 10 or more opioid 

use disorder–related encounters. We reported descriptive statistics for the intervention and 

control hospitals by prescriber quartile.

RESULTS

Screening Outcomes

During the study period, triage screening was completed for 96.8% of visits (153,149 

encounters, Table 1). Of those screened, 1.6% (2,477 encounters) yielded a positive result, 

including 1.5% responding “Yes” to the screening question and 0.1% presenting with 

suspected overdose. The mean total time in triage was 3.5 minutes overall: 4.0 minutes 

for patients screening positive and 0.9 minutes for patients with suspected overdose. This 

amounted to approximately 2 to 3 positive screen results per day in each intervention ED, 

adding approximately 1 to 2 minutes daily to ED throughput times.
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Patient and Visit Characteristics

Over the study period, there were a total of 3,193 opioid use disorder–related visits to the 

study EDs based on opioid use disorder–related ICD-10 codes: 2,462 in the intervention 

hospitals and 731 in the control hospitals. The patient characteristics are shown in Table 

2, broken down by preperiod and postperiod. The majority of patients were men and 

middle aged, with greater numbers of Black and publicly insured patients in the intervention 

hospitals than in the controls. The characteristics were similar within the hospitals across 

time, with the exception of slightly fewer men in the postperiod in the control hospitals. The 

proportion of patients admitted to the hospital decreased in both the sites over time. The 

control sites had more White, commercially insured patients with lower illness severity and 

ED utilization than the intervention sites.

Impact on COWS Measurement and Treatment Outcomes

Next, we assessed the rate of COWS measurement, our primary outcome, over time across 

the intervention and control hospitals (Table 3, Figure 2). In the intervention EDs, the mean 

proportion with COWS measurement increased by 21.5%, from 26% in the preperiod to 

48% in the postperiod (95% CI 17.7 to 25.3), whereas there was no significant change 

in the control hospitals. The increased rate of COWS measurement in the intervention 

hospitals was maintained throughout the postperiod (Figure 2). Among patients who 

reported subjective symptoms of withdrawal (n=810), the COWS score was measured in 

91.6%.

We also assessed changes in the secondary outcomes over time. All buprenorphine-related 

measures and naloxone prescriptions at discharge—the other outcomes most directly 

targeted by the screening pathway—increased significantly over time in the intervention 

hospitals but not in the controls (Table 3, Figure 2). There were no changes in ED 

methadone administration in either group. The intervention hospitals showed no change 

in 14-day follow-up in the health system, although this did not account for referrals outside 

the system, whereas 14-day follow-up declined in the control hospitals.

Next, we performed a difference-in-differences analysis to evaluate whether exposure 

to screening and the treatment intervention was associated with greater changes in the 

outcomes in the intervention versus control hospitals (Table 4). In our model, the total 

rate of COWS measurement increased by 17% more in the intervention hospitals compared 

with that in the control hospitals (95% CI 7% to 27%). In addition, the prescriptions for 

buprenorphine at discharge increased by 5% more in the intervention hospitals relative to 

that in the controls (95% CI 0% to 10%), and naloxone prescriptions at discharge increased 

by 12% more in the intervention sites (95% CI 1% to 22%). The total use of medication 

for opioid use disorder, methadone administration, and ED buprenorphine administration did 

not increase significantly in the intervention EDs relative to those in the control sites.

We performed several sensitivity analyses to test the robustness of our results. First, we 

limited our models to the first visit for each patient in our cohort (1,817 unique patients 

in intervention EDs and 618 in the controls). These results were similar to the primary 

analysis (Tables E1 and E2, available at http://www.annemergmed.com). We also included a 
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sensitivity analysis adjusting for covariates at the hospital site level that differed significantly 

between the sites at baseline (race, insurance status, and Charlson Comorbidity Index score). 

Again, the results were similar to those of the primary analysis (Table E3, available at 

http://www.annemergmed.com).

We also assessed the changes in the outcomes in the intervention and control EDs stratified 

by race (Table 5). Overall, we saw similar increases in our COWS measurement across 

racial groups in the intervention EDs. Buprenorphine use was higher in Black patients than 

in White patients in the intervention EDs across time, whereas methadone administration 

was higher in White patients in both the time periods, with no significant change in either 

group over time. We also assessed the outcomes by sex in the preperiod and postperiod and 

observed mixed results, although increases in buprenorphine were greater in men than in 

women in the intervention EDs (Table E4, available at http://www.annemergmed.com).

Provider-Level Variation

A goal of the universal screening protocol was to reduce provider-level variation in the 

adoption of buprenorphine prescribing. To assess whether this goal was met, we performed 

a provider-level analysis of buprenorphine prescriptions per opioid use disorder–related 

encounter broken into prescribing quartiles for the intervention EDs and halves for the 

control EDs because of a small sample size (Figure 3).

Among attending physicians with 10 or more opioid use disorder–related encounters over 

the study period (48 in the intervention hospitals and 12 in the control hospitals), the mean 

provider-level buprenorphine prescription rate per opioid use disorder–related encounter 

went from 21% to 24% among discharged patients in the intervention hospitals and 1% to 

2% among those in the control hospitals. When broken down by quartile (Figure 3), the 

change in the provider-level prescription rate was driven by increases in the lower quartiles, 

with the lowest quartile increasing by 10% and the second quartile increasing by 1%.

LIMITATIONS

Our study has several important limitations. First, we presented results from a single urban, 

academic health system in a city highly affected by the opioid crisis. The intervention 

EDs had also previously implemented treatment guidelines, and most physicians were 

X-waivered; so, results may not be generalizable to all settings. Second, we observed 

differences in the patient populations between the intervention and control ED settings. 

Although the quasiexperimental design accounts for these differences as well as secular and 

local trends, there could have been unmeasured time-dependent confounders that influenced 

the outcomes. There is also potential for misclassification of the use of electronic health 

record data that rely on ICD-10 diagnoses, a known limitation of electronic health records 

for identification of patients with opioid use disorder.37 However, misclassification error 

is unlikely to vary significantly across time periods and by hospital because the same 

coders were used and, therefore, is unlikely to substantially bias the results. Finally, all 

outcomes were reported as proportions; so, they may not account for increases in the rate 

of diagnosis of opioid use disorder that may have been observed after implementation 

of the screening protocols. We also lack complete data on long-term outcomes, including 
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continued medication, treatment engagement outside of our health system, or mortality. 

Despite these limitations, our study provides an important look at the impact of universal ED 

screening on the identification, assessment, and treatment of opioid use disorder in a large 

academic health system.

DISCUSSION

In this implementation study of an ED triage and treatment protocol for opioid use disorder, 

we found that universal triage screening with automated clinical decision support was 

widely adopted, feasible, and associated with significant increases in the assessment and 

treatment of opioid use disorder. Patients in hospitals implementing the protocols were 

more likely to be assessed for withdrawal as well as receive buprenorphine and naloxone 

prescriptions at discharge, driven largely by increases in prescriptions among lower-adopting 

providers. There was a relative increase of 26% in buprenorphine prescriptions at discharge 

among the intervention EDs, with absolute treatment rates of 35% for any medications for 

opioid use disorder and 28% for any buprenorphine in the postperiod. Put another way, 

for every 20 patients with opioid use disorder exposed to this new pathway, one additional 

patient received a buprenorphine prescription at discharge. This occurred even in study EDs 

with high baseline rates of treatment compared with levels reported in other large studies 

(5% to 12%)9,14,38 and amid a period of growing concerns about challenges initiating 

buprenorphine for patients using fentanyl, the dominant opioid in Philadelphia.39,40 Finally, 

our intervention was implemented as part of usual care, required few additional resources, 

and involved all-comers to the EDs, making the findings generalizable and representing 

real-world evidence at scale. ED visits represent an important opportunity for engagement 

in treatment and harm reduction for patients with opioid use disorder, and recent policy 

changes with the removal of the X-waiver requirement means that many more ED clinicians 

can now prescribe buprenorphine nationally.8 Rapidly scalable strategies such as the one 

presented here are critical to address gaps in the treatment of opioid use disorder and reduce 

overdose deaths.

Our findings suggest that universal screening coupled with targeted electronic health 

record prompts is an effective implementation strategy to increase broader adoption of 

treatment of opioid use disorder in ED settings that can overcome the numerous barriers to 

initiation of buprenorphine.12,13,41 We leveraged behavioral insights—including the concept 

of “nudges”—to design clinician electronic health record workflows for the following: (1) 

make identification of opioid use disorder and active withdrawal the default practice, (2) 

activate tailored prompts to nurses and physicians in the existing workflow to signal the 

importance of timely care for opioid use disorder, and (3) navigate clinicians to clinical 

decision support to make evidence-based treatment easy. Our finding that the largest gains 

were among low-adopting physicians suggests that the intervention reduced variability by 

making it easier to deliver evidence-based care.

In addition, the positive findings in this study suggest that coupling screening with 

prompts and clinical decision support is needed to overcome the limitations of each of 

these strategies offered on their own. The EMergency department initiated BuprenorphinE 

for opioid use Disorder trial—a recent multisite, cluster, randomized trial of physician-
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facing, user-initiated clinical decision support—did not show increased rates of ED-initiated 

buprenorphine across 5 health systems.14 Although clinical decision support may address 

gaps in knowledge or readiness to initiate buprenorphine, the EMergency department 

initiated BuprenorphinE for opioid use Disorder results suggest that these strategies need 

to be paired with other interventions to change behavior.42 Similarly, although there are 

no formal recommendations on ED screening for drug use,43–45 screening for other unmet 

medical or social needs in ED settings is not always impactful, particularly when coupled 

with passive referral processes.46,47 In the current study, we coupled universal screening 

with tailored prompts and clinical decision support. These components emerged through a 

stakeholder-engaged design process, which helped to identify key levers for behavior change 

in our local context.24

The intervention was associated with changes in both process and treatment outcomes, 

particularly in the assessment of withdrawal and prescriptions for buprenorphine and 

naloxone at discharge. We saw the largest increases in our primary outcome, COWS 

assessment, which is the most proximal management step in initiating medications for 

opioid use disorder and the behavior most directly targeted by electronic health record 

prompts. Buprenorphine is typically administered in the ED once a patient experiences 

mild-to-moderate withdrawal symptoms (COWS >8 to 12); so, not all patients are ready for 

initiation of buprenorphine during their visit.48 However, patients can receive a prescription 

for buprenorphine to be initiated off-site, a procedure that is safe, effective, and the standard 

of care in many places.49,50 The increase seen in buprenorphine prescribing at discharge, 

which was targeted in the decision support pathway, suggests that the triage pathway helped 

prompt treatment initiation after discharge for patients without withdrawal in the ED who 

may have been missed if they did not present with withdrawal symptoms during their visit.51 

We observed similar increases in naloxone prescriptions at discharge, an evidence-based 

but underutilized harm reduction intervention that should be provided for any patient with 

opioid use disorder or at risk of overdose.48 We did not observe significant increases in the 

14-day follow-up rates in the intervention hospitals; however, many patients were seen for 

follow-up outside the health system; so, the significance of this finding is unclear.

Finally, we examined the outcomes of our intervention by race and sex. Over the past 

several years, there have been significant increases in deaths due to overdose among 

non-White populations both locally and nationally52,53; so, it is critical to understand 

whether default strategies are promoting equity. Our primary outcome—COWS assessment

—increased across different racial groups and in men and women—with rates in the 

postperiod similar by race in the intervention EDs (49% in White and 46% in Black 

patients) and increased in women relative to those in men (27% vs 20%, respectively). 

The use of medication for opioid use disorder was similar or higher in Black patients 

in the intervention EDs in the postperiod, with any medications for opioid use disorder 

used in 34% of White patients and 37% of Black patients and any buprenorphine used 

in 24% of White patients and 34% of Black patients. Only methadone was administered 

more frequently in White patients in the intervention EDs during the postperiod (10% 

in White patients vs 3% in Black patients). This is in contrast to prior literature that 

demonstrated lower rates of buprenorphine treatment following an ED visit for nonfatal 

overdose in Black patients compared with those in White patients as well as racial disparities 
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in buprenorphine prescriptions overall.9,22,54,55 Although there is still substantial work to be 

done to understand racial disparities in the treatment of opioid use disorder,56 it is critical to 

examine whether interventions have disproportionate effects to assess whether they reinforce 

versus reduce pre-existing disparities.

In conclusion, an ED triage screening and treatment protocol led to increases in the 

assessment of COWS and treatment with medications for opioid use disorder. Protocols 

designed to identify patients and prompt treatment—making treatment the default practice—

have promise in increasing the implementation of evidence-based treatment care for opioid 

use disorder in EDs.
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Editor’s Capsule Summary

What is already known on this topic

Buprenorphine and naloxone aid risk reduction for those with an opioid use disorder 

(OUD).

What question this study addressed

Does an emergency department (ED) triage screening tool to detect opioid use disorder–

related patient visits impact identification and initiation of medications to aid?

What this study adds to our knowledge

Studying 3,193 total visits in 5 EDs in one health system (3 serving as controls), the 

triage protocol for opioid use disorder increased detection of opioid withdrawal and the 

prescribing of buprenorphine and naloxone.

How this is relevant to clinical practice

Structured ED programs that identify and prompt action for patients with opioid use 

disorder can change care.
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Figure 1. 
Emergency department triage screening and electronic health record prompts. The 

implementation strategy consisted of universal screening in ED triage, assessment of 

withdrawal, and tailored prompts to clinicians.23 Nurses received best practice alerts with 

clinical guidance, whereas physicians and advanced practice providers saw a noninterruptive 

banner linking to order sets with embedded decision support. Patients in active withdrawal 

also triggered prompts to clinicians and nurses to expedite treatment with appropriate 

clinical guidance. All EDs had previously implemented initiatives to increase ED clinicians’ 

readiness to treat opioid use disorder, including physician X-waiver training, development 

and dissemination of clinical pathways and order sets, training on COWS measurement, and 

peer recovery specialist support. Prior to implementation, nurses received training on the 

use of the screening question at triage, and information about the screening protocol was 

disseminated among faculty and resident physicians. Otherwise, the intervention was largely 

automated and applied to all ED clinicians, including trainees and rotating providers. BPA, 

best practice alert; COWS, Clinical Opioid Withdrawal Scale; ED, emergency department.
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Figure 2. 
Treatment outcomes before and after the implementation of emergency department 

intervention in intervention and control EDs. Blue represents the intervention EDs, and 

yellow represents the control EDs. Bupe, buprenorphine; ICD, International Classification of 

Diseases; MOUD, medication for opioid use disorder; OUD, opioid use disorder.
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Figure 3. 
Provider-level buprenorphine prescription in the preperiod and postperiod. Mean 

buprenorphine prescription in the preperiod and postperiod by quartile (intervention 

hospitals) and half (control hospitals). Yellow represents the preperiod and blue represents 

the postperiod mean prescription rates.
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Table 1.

Triage screening outcomes.

Screening Completion, n (%) n=158,087

Screening complete 153,149 (96.8)

Screening incomplete 4,938 (3.2)

Screening outcomes*

Yes 2,289 (1.5)

Overdose 188 (0.1)

Unable to assess 2,578 (1.7)

No 142,165 (93.4)

Proportion of positive screen result† 2,477 (1.6)

Triage time in minutes, mean (SD)

Overall 3.5 (16.8)

Yes 4.0 (27.1)

Overdose 0.91 (60.1)

No 3.3 (18.5)

Unable to assess 4.4 (24.1)

Missing (screening not completed) 3.7 (14.2)

*
Outcomes reported from triage screening process among those who underwent screening.

†
Yes or overdose.
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