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Abstract

Collaborative Care is a comprehensive longitudinal care management strategy. The purpose of this 

pilot effectiveness-implementation hybrid study was to determine the feasibility of a Collaborative 

Care intervention initiated from the Emergency Department and proceeding longitudinally for six 

months for injured patients with prescription drug misuse (PDM). Adult patients presenting to an 

urban ED with an injury were screened for eligibility from 2/2015-8/2015. Eligible participants 

with a positive screen for PDM were enrolled in the ‘ED-LINC’ intervention which included the 

following elements: 1) active care coordination and linkage, 2) medication safety and utilization of 

opioid guidelines 3) longitudinal care management and 4) utilization of Electronic Medical Record 

(EMR) innovations such as the statewide Emergency Department Information Exchange (EDIE) 

and statewide prescription monitoring program information for assessment and follow-up. 

Baseline characteristics of the sample were assessed and regression models were used to evaluate 

longitudinal trajectories of risk for PDM. A total of 36 participants (56% of patients approached) 

had PDM and 30 participants were enrolled. Of those enrolled, 37% had prescription stimulant 

misuse, 20% with prescription sedative misuse and 97% had prescription opioid misuse. Follow-

up rates at all time points were ≥ 83%. Baseline levels of comorbidity were high; 57% endorsed 

recent heroin use and 70% endorsed symptoms consistent with major depression. Over 50% had 

five or more statewide ED visits and 53% had used three or more different ED‘s in the past year. 

On average, participants received a total of 85 minutes of ED-LINC over six months with 90% of 

participants receiving all four intervention elements. All patients had care coordinated with new or 

existing primary care providers (PCP’s) and 23% were linked to a new PCP. A majority of patients 

(≥ 80%) reported receiving high quality, desired intervention services. There was no significant 

change in PDM over time. Collaborative Care initiated from the ED is feasible and acceptable to 

patients with trauma and PDM. Future directions could include effectiveness-implementation 
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hybrid trials to study implementation barriers and strategies as well as patient-level outcomes of 

this intervention for this complex patient population.
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1. Introduction

In 2012 approximately 6.8 million Americans reported misuse of prescription drugs in the 

past month, which exceeds the number of Americans using cocaine, heroin, hallucinogens, 

and inhalants combined (Substance Abuse and Mental Health Services Administration, 

2013b). The opioid epidemic in the United States continues with drug overdose deaths 

tripling from 1999-2014 and opioids being the most commonly implicated drug (Rudd, 

Aleshire, Zibbell, & Gladden, 2016). In addition to prescription opioid misuse, all types of 

prescription or pharmaceutical drug misuse is on the rise. In 2011, over half of all drug-

related Emergency Department (ED) visits involved misuse of a pharmaceutical or 

prescription drug (e.g., opioid, sedative, stimulant) (Substance Abuse and Mental Health 

Services Administration, 2013a). Prescription drug misuse (PDM), defined as use of a 

prescription opioid, sedative or stimulant without a prescription, more than was prescribed 

or using to get high, is a serious public health problem that can lead to injection drug use, 

(Jones, 2013) addiction, (Bohnert et al., 2013) and fatal overdose (Jones, Mack, & Paulozzi, 

2013).

The ED is a critical health care location to capture patients with PDM that may not 

otherwise access the health care system in a predictable, consistent way. Additionally, 

patients with substance use comorbidity utilize the ED for care more than patients without 

substance use comorbidity (Rockett, Putnam, Jia, Chang, & Smith, 2005). Behavioral-based 

interventions from the ED for substance use have typically focused on a brief intervention 

model and have provided mixed results. Specifically, screening brief intervention and 

referral to treatment (SBIRT) has been effective from the ED for patients with alcohol 

problems (D’Onofrio et al., 2012; Walton et al., 2010) and reduces overdose risk behaviors 

(Bohnert et al., 2016). SBIRT for drug use has provided mixed results. A large multi-site 

trial showed no effect of SBIRT for drugs from the ED, (Bogenschutz et al., 2014) while a 

recent study showed SBIRT to be effective from the ED in a population of patients with 

problematic drug use mostly related to marijuana (Blow et al., 2017). It is possible that 

SBIRT may not be sufficient for treating patients with substance use problems, which may 

require longitudinal coordinated care. While most ED’s have social workers that can provide 

substance use counseling and referral, only 30% of patients receive social work services 

while in the ED and these services rarely include longitudinal care coordination (Moore et 

al., 2016). Previous care coordination intervention studies from the ED have focused on 

reducing ED visits and opioid prescriptions for patients with disorders such as chronic pain 

without addressing comorbidity or providing evidence-based behavioral therapies (D. Neven 

et al., 2016; Olsen, Ogarek, Goldenberg, & Sulo, 2016).
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Collaborative Care (CC) is a comprehensive patient-centered model of healthcare delivery 

targeting behavioral health or substance use that stems from the chronic care management 

framework (B. F. Miller, Kessler, Peek, & Kallenberg, 2011; Von Korff, Gruman, Schaefer, 

Curry, & Wagner, 1997; Wagner, Austin, & Von Korff, 1996). Elements central to CC can 

include brief behavioral intervention, team-based care for care coordination, evidence based 

pharmacotherapy guideline application and care management with coordinated longitudinal 

health care (Von Korff et al., 1997; Zatzick et al., 2014). A comprehensive care delivery 

system such as CC has produced effective treatment outcomes in primary care settings for 

complex heterogeneous patients with comorbid mental illness and medical problems 

(Dobscha et al., 2009; Katon et al., 2010; Richardson et al., 2014; Sharpe et al., 2014; 

Unutzer et al., 2002). In substance use treatment centers, integrated substance use and 

depression care improves outcomes for both comorbidities (Watkins et al., 2011). Such 

existing models are promising but are not directly applicable to patients in the ED with PDM 

as they require populations that are already engaged in a primary care practice or an existing 

health care system. Initial investigations of CC in acute care trauma center settings suggest 

that the model may be effective in linking patients to primary care services and community 

services. These CC interventions have effectively targeted PTSD and alcohol use for patients 

with serious injuries after acute trauma requiring inpatient care (Zatzick et al., 2013; Zatzick 

et al., 2014).

The complex comorbidity patterns in patients with PDM such as substance use disorders 

including stimulants, opioids, marijuana and alcohol, (Liebschutz et al., 2010) mental health 

diagnoses (Liebschutz et al., 2010; Zatzick et al., 2012) and other medical comorbidities 

including chronic pain (Morasco, Turk, Donovan, & Dobscha, 2013) are particularly 

challenging to address in the Emergency Medicine setting. Patients can develop chronic 

opioid use (Hoppe, Kim, & Heard, 2015) or misuse of prescription drugs after receiving a 

prescription from a health care provider (McCabe, West, Teter, & Boyd, 2012). Trauma 

patients in the ED may be a particularly important group to target for screening and 

longitudinal intervention for PDM as these patients have high rates of psychiatric and 

substance use comorbidity (Zatzick et al., 2012) and are in the ED for injury causing acute 

pain likely necessitating opioid medications. While Collaborative Care (CC) has been tested 

in primary care, outpatient and inpatient settings, the feasibility of a CC intervention aimed 

at PDM that is initiated from the ED and proceeds longitudinally has not been established.

Recent commentary has encouraged clinical trials to adopt effectiveness-implementation 

hybrid approaches resulting in more rapid widespread adoption of efficacious treatment 

models (Curran, Bauer, Mittman, Pyne, & Stetler, 2012). These hybrid trials allow for 

measurement of implementation outcomes such as patient and provider intervention 

acceptability and organizational sustainability (Proctor et al., 2011) as well as patient-level 

outcomes. These designs may also flexibly incorporate novel pragmatic trial methods 

including information technology and electronic medical record (EMR) innovations. Prior to 

a fully scaled effectiveness-implementation hybrid trial, it is logical to understand the 

feasibility of collaborative care initiated from the ED for both effectiveness and 

implementation (Leon, Davis, & Kraemer, 2011).
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Therefore, the goal of this pilot effectiveness-implementation hybrid study was to establish 

the feasibility of a Collaborative Care intervention for injured patients with prescription drug 

misuse that will be initiated from the ED, include elements central to Collaborative Care, (B. 

F. Miller et al., 2011) and continue longitudinally for six months. The primary outcomes for 

this study are feasibility and acceptability of the Collaborative Care intervention and 

retention rates over time. Secondary outcomes include healthcare linkage and utilization and 

PDM over time. The results of this pilot study will inform future larger scale studies 

evaluating the effectiveness and implementation outcomes of Collaborative Care initiated in 

the ED for prescription drug misuse.

2. Material and Methods

Project ‘Emergency Department Longitudinal Integrated Care’ (ED-LINC) was a 

prospective, open feasibility pilot intervention trial of a Collaborative Care intervention 

using a sample of adult patients presenting to the Emergency Department (ED). Consistent 

with pilot study methodology, we aimed to recruit thirty participants to test feasibility and 

acceptability (Lancaster, Dodd, & Williamson, 2004). This study was approved by the 

University of Washington Institutional Review Board and all participants provided written 

informed consent. This trial is registered through ClinicalTrials.gov as NCT02804295.

2.1 Setting and Patient Population

The study was conducted at Harborview Medical Center (HMC) which is a large urban, 

academic Level 1 trauma center located in Seattle, Washington. Patients were recruited 

during the hours of 8:00 a.m. and 6:00 p.m. Monday through Friday between February 24th 

and August 17th, 2015. Eligible patients were English-speaking adults ages 18-65 who 

presented to the Emergency Department at HMC for an injury.

2.2.1 Screening: Electronic Medical Record (EMR) pre-screening procedure—
Prior investigation by the study team has attempted EMR phenotyping procedures for 

common acute care medical, mental health and substance use comorbidities to quickly 

screen for study participants (Russo, Katon, & Zatzick, 2013). Similarly, methods were 

developed in this feasibility pilot study for the assessment of PDM. Prior to approach, the 

Research Assistant (RA) reviewed the EMR to identify patients with an injury and then 

determine if they had risk for prescription drug misuse (PDM). Based on an extensive 

literature review, risk factors for PDM included any of the following: history of opioid, 

sedative or stimulant abuse or dependence (Jones, 2013), history of opioid overdose (Silva, 

Schrager, Kecojevic, & Lankenau, 2013), current opioid prescription (Bohnert, Logan, 

Ganoczy, & Dowell, 2016; Bohnert et al., 2011), previous ED visit at HMC attributable to 

substance use (Agrawal, Lynskey, Madden, Bucholz, & Heath, 2007; Hall et al., 2008; 

Morasco et al., 2013), psychiatric disorder (Agrawal et al., 2007; Johnson et al., 2012) and 

more than five ED visits over the course of a year (Hall et al., 2008). All of the above 

elements were reviewed in the EMR for each possible participant and part of the EMR pre-

screening procedure. Specifically, history of opioid, sedative or stimulant abuse or 

dependence and history of opioid overdose and previous ED visit attributable to substance 

use were obtained through any documented ICD-9 code related to abuse dependence or 
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poisoning from these substances. A ‘current opioid prescription’ was defined as any 

prescription for opioids prescribed by a HMC provider within 3 months of the index ED 

visit. ED visits were reviewed from the statewide Emergency Department Information 

Exchange (EDIE) which was integrated with the EMR. Adult patients presenting to the ED 

with a trauma who had at least one risk factor for PDM based on the EMR pre-screening 

procedure were eligible for approach. Patients were excluded if they were incarcerated, 

required active resuscitation, were receiving care for a sexual assault, had a diagnosis of 

cancer or were receiving palliative care or hospice services, were in the ED for a primary 

psychiatric emergency (e.g. suicide attempt), lived beyond a 50 mile radius of HMC, were 

unable to provide two pieces of contact information including a phone number or were 

monolingual non-English speaking. All possible participants were approached in the ED 

clinical space or after admission to the inpatient unit from the ED.

2.2.2 Screening: In-Person Assessment—Eligible patients with at least one risk 

factor for PDM by EMR pre-screening criteria were approached and completed an in-person 

self-report assessment for PDM on a tablet computer. Self-report PDM was assessed using 

the NIDA-modified Alcohol Smoking and Substance Involvement Screening Test (NM-

ASSIST) (Ali et al., 2002) and four questions from the Current Opioid Misuse Measure 

(COMM) (Butler et al., 2007). Specifically, prescription drug misuse was assessed by asking 

‘have you ever used prescription opioids to ‘get high,’ or taken them when they were 
prescribed to someone else or taken more than what was prescribed to you?’ with analogous 

questions specific to prescription stimulants and prescription sedatives. Participants who 

completed the screening portion of the study were provided with $5 for their time. 

Participants with a positive self-report screen for prescription opioid misuse, prescription 

sedative misuse, or prescription stimulant misuse by the NM-ASSIST (Ali et al., 2002) 

(score ≥ 1) or by the four select questions from the COMM (Butler et al., 2007) (score ≥ 1) 

in the past 6 months had PDM and completed the baseline survey. Participants could screen-

in for misuse of more than one prescription drug. Next, contact information including a 

primary phone contact, secondary contact information such as email or a secondary phone 

and family or friend contact information was collected. At this point, participants that did 

not have a phone were excluded due to the nature of the intervention.

2.3 The ED-LINC Intervention

‘Emergency Department Longitudinal Integrated Care’ or ED-LINC intervention 

development and implementation were derived by prior procedures described by the study 

team (Zatzick et al., 2013; Zatzick et al., 2014). Intervention team members included a 

board-certified emergency medicine physician (LKW), clinical psychologist trained in 

motivational interviewing and trauma care (DD), psychiatrist (DZ) and care manager (KJ). 

After the completion of the baseline survey, the study care manager contacted a member of 

the hospital-based study team (LW, DD and/or DZ) to have an initial case discussion which 

included review of the screening assessment, baseline assessment, the EMR and all prior ED 

and inpatient visits. This included review of a novel clinical health information exchange 

tool, Emergency Department Information Exchange (EDIE) (Collective Medical 

Technologies; D. E. Neven, Sabel, Howell, & Carlisle, 2012) which includes past 12 month 

ED utilization within all ED’s in the states of Washington and Oregon. The study care 
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manager (KJ) was based at HMC and while all participants lived within 50 miles of the 

study site, it was not a requirement for participants to exclusively receive their care at HMC. 

However, most follow-up injury care occurred in outpatient clinics at HMC. As in previous 

similar trials (Zatzick et al., 2013; Zatzick et al., 2014), the care manager assisted with 

providing the ED-LINC intervention to all participants tailored to their specific concerns.

The ED-LINC intervention included the following elements: 1) active care coordination and 

linkage, 2) medication safety and utilization of opioid guidelines 3) longitudinal care 

management for six months after enrollment, and 4) utilization of EMR innovations such as 

EDIE and the prescription monitoring program (PMP) information for assessment and 

follow-up. The first three elements have been tested individually in efficacy-effectiveness 

spectrum studies (Zatzick et al., 2013; Zatzick et al., 2014).

As part of the active care coordination and linkage element, the study team used 

motivational interviewing (Miller & Rollnick, 2012) techniques at the time of enrollment or 

immediately after to assess patient motivation to link to outpatient healthcare services. Care 

linkage was defined as linking the patient to outpatient care which was tailored to the 

participants’ specific needs with a focus on primary care. However, care linkage also 

included subspecialty injury care, substance use and mental health services as indicated by 

the initial assessment of existing healthcare service use, the baseline survey and medical 

problems related to the index ED or hospital visit. We measured care linkage by noting care 

manager assistance with linking to existing care (e.g. help with making appointments) as 

well as linking to new providers (e.g. making appointment with a new provider) both within 

HMC and outside of HMC. The study care manager discussed appointments with each 

participant and would often be informed of the content of the appointment or if the 

appointment was missed. The care manager would assist with rescheduling any missed 

appointments.

A discussion of medication management and opioid medications took place during the 

longitudinal intervention with the RA and/or study PI as part of the medication safety and 

opioid guideline element of the intervention. A current medication list was reviewed by the 

study team physicians (LKW, DZ) after the initial assessment. As indicated, the team 

discussed safe opioid practices (e.g. no mixing with other opioids or with alcohol) and 

reviewed any instances of co-occurring prescriptions for benzodiazepines or sedatives which 

was defined as any prescription for an opioid and sedative prescribed on the same day or for 

the same range of days in the past six months. Additionally, the team emphasized the role of 

the ED in treating acute and chronic pain and prescribing opioids, which was informed by 

the Washington ED opioid prescribing guidelines (D. E. Neven et al., 2012). If indicated, 

this would include a discussion by the study team with participants’ existing care providers 

around medications opioids.

As part of the care management element, the RA performed longitudinal care management 

tasks tailored to each individual participant needs for six months. These tasks included 

calling or texting to remind the participant of existing appointments, referral to substance 

use treatment providers and discussing participant progress with existing care providers such 

as primary care providers, substance use providers, case managers or social workers. 
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Importantly, many patients had substance use comorbidity and the care manager referred 

participants as needed to local substance use treatment providers both at HMC and in the 

community. As requested by participants, the care manager would coordinate care with 

existing substance use treatment providers including those providing medication assisted 

treatment for opioid use disorder.

EMR innovations were central to both initial assessments and obtaining information for 

follow-ups. EDIE was reviewed at the time of enrollment for ED utilization patterns as well 

as prescription information, which is provided on EDIE reports via the statewide PMP. To 

follow enrolled patients, EDIE was queried frequently to obtain information on ED visits 

within Washington and Oregon. Additionally, a real-time email notification was provided to 

the care manager via EDIE when any participant had an ED visit at HMC.

Consistent with Collaborative Care procedures (B. F. Miller et al., 2011), the care manager 

logged contact and services provided for each participant and had weekly meetings with the 

intervention team for supervision and to discuss active cases. As appropriate, the 

intervention physicians (LKW, DZ) would contact participant primary care providers or 

subspecialty mental health practitioners by phone during or after these meetings. Otherwise, 

these weekly meetings provided a framework for the care manger to complete tasks related 

to care coordination and care management. All participants were provided with the number 

to a study cell phone that was covered by members of the intervention team 24 hours a day, 

seven days a week to address any concerns real-time via phone or text. Additionally, this 

study cell phone allowed for care coordination with other existing service providers such as 

substance use, mental health, social work or other care managers.

2.4 Outcomes and Assessments

Participants completed self-report assessments at the point of recruitment and again at one-

month, 3-months and 6-months during the intervention period. The baseline assessment was 

self-administered or administered with RA assistance on a tablet computer and the outcome 

assessments were completed in-person, over the phone or via email link. Multiple modalities 

to obtain outcome assessments were used as previous research has shown no difference in 

response between interviewer-administered assessments and web-based assessments 

(Fleming et al., 2013). Participants received increasing compensation for participation over 

the course of the study. Specifically, they received $15 for completion of the baseline up to 

$40 for completion of the six-month assessment for a total of $115 to complete the screen, 

baseline and all longitudinal assessments.

2.4.1 Feasibility outcomes: Effectiveness—Feasibility was assessed with recruitment 

rates and retention over time. Information on phone utilization and phone stability, defined 

as the number of participants that have a change in phone or phone number and method of 

contact, were provided via project contact logs.

2.4.2 Feasibility outcomes: Implementation—Fidelity to the intervention framework 

and acceptability including satisfaction are important implementation outcomes (Proctor et 

al., 2011). Treatment fidelity was defined by the proportion of participants that received each 

element of the ED-LINC intervention and care manager activities were carefully tracked and 
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categorized into each element of ED-LINC over time. During the six month assessment, all 

participants completed the Client Satisfaction Questionnaire (CSQ-8) (Attkisson & Zwick, 

1982) which is a validated instrument used to assess participant acceptability and 

satisfaction along with select questions from the Patient Assessment of Chronic Illness Care 

(PACIC) (Glasgow et al., 2005) to determine participant perspective of adherence to the 

Collaborative Care intervention framework.

2.4.3 Sociodemographic and Clinical Characteristics—During the screening 

survey, information on age, sex, education and employment status were obtained. Clinical 

characteristics such as injury type, length of stay, medication list and prescriptions provided 

at discharge were recorded via review of the EMR. Services provided to participants by 

social workers, chemical dependency counselors and psychiatry consult teams were also 

recorded to note the service delivery provided during their index ED visit or inpatient stay. 

HMC is a level one trauma center and SBIRT services are available to patients with a 

positive blood alcohol level at the time of admission to the hospital (Terrell et al., 2008). To 

ensure reliability of all chart review data, research staff abstracted data into a standardized 

database and discrepancies were assessed by two reviewers; a final decision was made by an 

Emergency Medicine physician (LKW) and audits were performed regularly (Gilbert, 

Lowenstein, Koziol-McLain, Barta, & Steiner, 1996).

2.4.4 Substance Use and Mental Health—The ten-item Alcohol Use Disorders 

Identification Test (AUDIT) (Saunders, Aasland, Babor, de la Fuente, & Grant, 1993) was 

used to assess alcohol misuse or problem alcohol use using a cut-off of ≥ 8 to note 

hazardous drinking. The AUDIT has excellent validity and reliability and has previously 

been used in ED settings (Walton et al., 2010). The NM-ASSIST (Ali et al., 2002) was used 

to detect illicit drug use and misuse of prescription drugs. At baseline, participants were 

asked about past six-month use of specific substances including cannabis, cocaine, 

methamphetamine and heroin. At each subsequent outcome assessment, participants were 

asked about interval use of each substance. Further, participants who used heroin or opioid 

pain medications were provided with an overdose risk assessment (A.S. Bohnert et al., 

2016). The 9-item Patient Health Questionnaire (PHQ-9) was used to assess DSM-IV 

symptoms consistent with a major depressive disorder; PHQ-9 item 9 assessed the presence 

or absence of suicidality (Kroenke, Spitzer, & Williams, 2001). The Generalized Anxiety 

Disorder-7 (GAD-7) was used to assess anxiety symptoms over the past two weeks(Spitzer, 

Kroenke, Williams, & Lowe, 2006). PHQ-9 and GAD-7 scores were dichotomized, with a 

score ≥ 10 indicating major depression or clinically significant anxiety, respectively.

2.4.5 Health Services Utilization—ED utilization throughout Washington and Oregon 

in the previous 12 months and controlled substance prescriptions from Washington from the 

past 6 months were abstracted from the Emergency Department Information Exchange 

(EDIE). Information from the Washington Prescription Monitoring Program (PMP) is 

included in EDIE reports if one of the following criteria is met: more than three prescribers 

in 12 months, more than four controlled substance prescriptions within 12 months, more 

than two controlled substance prescriptions in the last 40 days, any prescription for long-

acting opioids including buprenorphine, any overlapping prescriptions for opioids and 
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benzodiazepines in the last six months and more than 100 morphine equivalents/day 

prescribed, averaged over the last 40 days. Self-report service utilization including primary 

care, substance use and mental health services was assessed at baseline using the substance 

abuse outcomes module (Smith et al., 2006). Specifically, participants were asked ‘In your 
lifetime have you ever attended a drug abuse or alcohol abuse treatment program (i.e. 
inpatient, outpatient or residential treatment program or a program where you detoxified 
from alcohol or drugs’. Those with a ‘yes’ response to this question were then asked the 

same question with a timeline of past six months.

2.5 Data Analysis

We examined descriptive statistics and characteristics of the ED-LINC intervention. Fisher’s 

exact test was used for categorical data and t-tests were performed for continuous variables. 

We performed an exploratory regression analysis to assess longitudinal changes in 

prescription opioid misuse, prescription sedative misuse and prescription stimulant misuse 

as measured by an NM-ASSIST (Ali et al., 2002) score ≥ 1 for each prescription drug using 

generalized mixed models. In the multivariate analysis the sample size at each time point 

corresponded to the response rate and there was no further missing data. These models were 

all adjusted for age and gender. All analyses were performed with SAS 9.4 (SAS Institute 

Inc., Cary, NC).

3. Results

3.1 Study sample characteristics

A total of 233 injured trauma patients had a positive EMR pre-screen; 133 were approached 

to participate and of those approached, 37 were excluded, 22 declined, 10 were missed and 

64 completed the in-person screening (Figure 1). All patients that consented to the study 

completed the screening and 36 (56%) screened positive for prescription drug misuse 

(PDM). Sixty-nine percent (n=40) of all participants that competed the in-person screening 

survey were discharged from the ED and there was no difference in admission rates among 

those that had a positive screen for PDM (n=36) compared to those without a positive screen 

for PDM (n=28) (p=0.68). Six participants with PDM were not eligible for enrollment after 

completion of the screen and baseline due to inadequate contact information and thus 30 

participants were enrolled in the study and received the ED-LINC intervention. outcome 

assessment (Figure 1).

Among those enrolled in ED-LINC, the mean age was 44.6 years (SD 13.5), 33% were 

female, 27% were homeless or temporarily housed and the majority identified as white 

(60%). Additionally 37% of those with PDM were admitted to the hospital with four 

participants requiring care in the Intensive Care Unit (ICU) and five participants receiving 

surgery. Almost all of those enrolled had a positive screen for prescription opioid misuse 

(97%) while 20% had a positive screen for prescription sedative misuse and 37% had a 

positive screen for prescription stimulant misuse. At baseline, 20% of participants reported 

receiving methadone at an opioid treatment program for opioid addiction and one patient 

was receiving buprenorphine from a primary care provider for medication assisted treatment. 

At discharge from the ED or the hospital, 47% of participants received a prescription for 
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opioids for treatment of pain, 47% were seen by social work and only 7% received SBIRT 

services or chemical dependency counseling (Table 1).

3.2 Baseline substance use, mental health comorbidity and health services utilization

ED-LINC intervention participants demonstrated high frequencies of substance use and 

mental health comorbidity (Table 2). Specifically, 83% used marijuana, 77% used cocaine, 

63% used methamphetamine and 40% used heroin in the past six months. Overdose risk was 

high in the sample and 43% reported a history of lifetime overdose. Seventy percent of 

participants consumed alcohol with 43% having harmful or hazardous drinking in the past 

six months. Approximately one-third of participants had suicidal ideation based on a 

positive PHQ-9 (Kroenke et al., 2001) item 9 response at baseline, and 70% met DSM-IV 

symptomatic criteria for major depression. Lastly, over half (53%) had moderate or severe 

anxiety in the past two weeks. Despite this comorbidity, only 53% of participants had a 

primary care provider and only 43% of participants had received counseling in the past six 

months. On review of statewide ED visits through EDIE, over 50% of participants had at 

least five ED visits within Washington or Oregon in the past 12 months with 53% of 

participants visiting three or more ED’s.

3.3 Intervention Services

Review of the ED-LINC project notes revealed that 100% of participants received the ‘active 

care coordination and linkage’ element. All participants (n=30) received a discussion with a 

trained member of the study team about symptoms, medication management and/or 

motivation to link to services as part of the active care coordination piece of this intervention 

element. All participants were linked to new primary care or had care coordination to 

existing primary care over the course of the study including seven participants (23%) that 

were actively referred to a new primary care provider and five participants (17%) that were 

actively referred to new mental health or substance use service provider. As part of the 

‘medication safety and utilization of opioid guidelines’ element to ED-LINC, the study team 

reviewed medications and had a discussion about medication management with 90% (n=27) 

of participants and discussed pain control and pain management with 90% (n=27) during the 

course of the study. The 10% (n=3) of patients that did not receive this intervention element 

had cell phone instability and reported homelessness or living in a shelter at some point 

during the course of the study. Longitudinal care management occurred for all participants 

and included direct coordination of services with existing primary care providers (17%), 

assistance with upcoming appointments (73%), referral to housing (83%) and other social 

services (20%), and bedside meetings during any subsequent ED visits or hospitalizations 

(73%). Additionally, the care management element included coordinating care for addiction 

or substance use services (83%) and over the course of the six-month intervention we were 

able to link one participant to methadone treatment with an opioid treatment program. We 

coordinated care with the seven participants already on medication assisted treatment by 

talking with case managers associated with their methadone program or with the primary 

care provider prescribing buprenorphine and set up appointments and established 

connections with several outpatient treatment providers such as chemical dependency 

counselors. Lastly, EDIE was reviewed for 100% of participants over the course of the study. 

At enrollment 27% (n=8) had PMP data available via EDIE. Over the course of the study 
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67% had a real-time email alert sent to the study care manager notifying them of a current 

HMC ED visit. Please see Table 3 for full details of ED-LINC elements and service 

provision for participants over the course of the study.

3.4 Feasibility Outcomes: Effectiveness

Over the course of the study, 93% (n=28) of the intervention patients completed the one-

month outcome assessment, 90% (n=27) completed the three-month outcome assessment 

and 83% (n=25) completed the six-month. On average, enrolled participants (n=30) received 

a total of 85 minutes (SD 53.20 minutes) (range 15-221 minutes) of ED-LINC across six 

months, with 35% of the intervention time coming in the first month after enrollment (Table 

3). Over the course of the intervention, 77% (n=23) had cell phone instability with 53% 

having a change in their phone and 70% having a phone number that became inactive.

3.6 Feasibility Outcomes: Implementation

Overall, participants were satisfied with the care they received through this intervention. A 

substantial majority of patients (80%) thought the quality of services they received during 

the intervention were ‘good’ or ‘excellent’ and 88% received the services they wanted 

through this intervention. Additionally, 84% thought the services they received helped them 

deal more effectively with their problems. Patient perception of chronic illness care provided 

ED-LINC was generally good. Specifically, 60% reported they were contacted after a visit to 

see how things were going and 50% perceived that they were encouraged to attend 

community programs that would benefit their wellness and health.

3.7 Prescription drug misuse over time

Generalized mixed models adjusted for age and gender revealed no significant change across 

time of prescription stimulant misuse, prescription sedative misuse or prescription opioid 

misuse (Table 4). While there was a trend in decrease of prescription opioid misuse and this 

was the most frequently misused prescription drug in the sample, this did not reach 

statistical significance.

4. Discussion

To our knowledge, this is the first report of feasibility and acceptably of a Collaborative Care 

intervention in the Emergency Department service delivery context. A large literature base 

has established the feasibility, acceptability and effectiveness of the Collaborative Care 

model for patients with comorbid mental health and medical comorbidity treated in primary 

care and acute care trauma center inpatient settings (Katon et al., 2010; Richardson et al., 

2014; Sharpe et al., 2014; Unutzer et al., 2002; Zatzick et al., 2013; Zatzick et al., 2014). 

The ED-LINC intervention was tailored for and initiated from the ED, used evidence-based 

elements and preceded longitudinally while incorporating EMR innovations as both 

assessment and follow-up tools.

These data also suggest the feasibility of simultaneous targeting of trauma, substance use 

and mental health comorbidity. Previous research suggests that over 80% of patients 

admitted for trauma have co-existing alcohol, drug use or psychiatric comorbidity (Zatzick 
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et al., 2012). Interventions aimed at this population should be designed to address multiple 

conditions. Bogenshutz et al. (2014) recently completed a multi-site trial of SBIRT for 

patients with problematic drug use presenting to the ED (Bogenschutz et al., 2014). In this 

well done multi-site trial, there was no difference in drug use among patients randomized to 

brief intervention or usual care and only 25% of participants were linked to substance use 

treatment after referral to treatment. It is possible that a brief intervention is not enough for 

patients with substance use that have high levels of associated comorbidity. The ED is an 

important service delivery point for patients with unmet substance use and mental health 

needs (Rockett et al., 2005) and it is important that interventions for these participants 

address comorbidity.

For patients with PDM, ED-LINC shows promise as a feasible intervention. All eligible 

participants were enrolled in the intervention and retention rates were high over the course 

of the study. The importance of establishing sound and robust follow-up procedures in 

studies of substance use interventions from the ED cannot be overstated and are necessary to 

maintain internal validity (Cunningham et al., 2008). Interventions aimed at patients in the 

Emergency Department can often exclude patients that are difficult to follow, thus 

decreasing generalizability and external validity. These feasibility results indicate that with 

proper study protocols and resources, follow-up rates of over 80% are possible in urban 

safety-net settings.

Patients reported high rates of satisfaction with the ED-LINC intervention. Over 80% of 

patients reported that they received the services they desired and that services received were 

helpful in addressing their complex comorbidities. One of the benefits of Collaborative Care 

is coordinated care among providers. The ED can often act as a central health services 

access point for vulnerable populations and while the ED is the place for episodic acute care, 

it can also be a point where patients not engaged in primary care come for basic needs. 

Despite the large amount of comorbidity among study participants, almost half (47%) did 

not have a primary care provider and 57% report five or more ED visits in the past year. 

Additionally, 53% used three or more different ED’s in the past year suggesting fragmented 

health care which is a known risk factor for overdose and death in patients with misuse of 

prescription opioids (Hall et al., 2008; Johnson et al., 2012).

The ED-LINC intervention is feasible and linked patients to primary care, community 

mental health and subspecialty substance abuse care. Importantly, not all these linkages were 

within the same hospital or health system. A recent investigation showed that only 50% of 

ED patients referred to a transitional care clinic complete their follow-up appointment and 

substance use problem is a known risk for decreased linkage to outpatient care (Elliott, 

Klein, Basu, & Sabbatini, 2016). ED-LINC successfully linked all participants to outpatient 

care. Specifically, more than half of participants did not have a primary care provider at the 

baseline assessment and over the course of the study, all participants were actively referred 

to new providers and care was coordinated for patients with existing primary care providers. 

Care management tasks included providing reminders of upcoming appointments and 

discussing care with existing providers. Care coordination and longitudinal care 

management is not routinely part of care from the ED which likely contributed to the 

successful linkages. The Collaborative Care framework of ED-LINC allows for adapting the 
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existing intervention and integrating evidence-based elements such as medication assisted 

treatment and utilization of prescribing guidelines. For example, initiating buprenorphine 

from the ED for patients with opioid use disorder (D’Onofrio et al., 2015) to the ED-LINC 

intervention would seamlessly fit into the Collaborative Care framework. (B. F. Miller et al., 

2011; Von Korff et al., 1997; Wagner et al., 1996) centralizing healthcare services for this 

population and therefore improving engagement with subsequent primary care services.

Implementation of ED-LINC in real-world settings is an important consideration. While this 

investigation used research staff to recruit participants, deliver the intervention and complete 

follow-up assessments, several important implementation outcomes were obtained. First, 

EMR screening procedures are efficient, cost-effective and could be implemented across a 

variety of settings (Russo et al., 2013). Using the EMR to screen also broadens the 

population impact (Koepsell, Zatzick, & Rivara, 2011) of the screening procedure and 

allows for targeted in-person screening assessments. While the EMR pre-screen in this study 

was not automated, the EMR pre-screen procedure allowed for targeted approach of 

individuals at high risk for PDM, decreasing the number of in-person approaches needed to 

recruit the target population and thus increasing efficiency. Future trials should consider the 

benefits of utilizing EMR screening tools while balancing the limitations of using historical 

data within one health system to identify possible participants. Use of a statewide health 

information exchange such as EDIE is extremely promising due to the ability to share 

information across health systems. The use of EDIE, a novel integrated health-information 

exchange system which included automated emails to the care manager notifying them of an 

HMC ED visit in real-time, could be implemented in the work flow of existing ED staff such 

as case managers or social workers. On-going work could focus on organizational readiness 

for implementation and sustainment of this type of practice within a busy Emergency 

Department.

Participants reported high satisfaction with ED-LINC which is an important implementation 

outcome. Future fully-scaled effectiveness-implementation hybrid clinical trials (Curran et 

al., 2012) should include an assessment of the facilitators and barriers of implementation 

within the ED and within the healthcare system or organization for implementing this 

system of care. ED-LINC successfully linked participants with PCP’s and other health care 

providers within HMC but also within the community and outside the HMC system. 

Documenting the reach of the care manager will assist with understanding scope and 

scalability. The Consolidated Framework for Implementation Research (CFIR) 

(Damschroder et al., 2009) provides a structure for implementing complex interventions in 

the real-world and can guide evaluation of evidence-based interventions. The adaptability of 

ED-LINC could be assessed using this theoretical model. A fully-scaled effectiveness-

implementation hybrid study (Curran et al., 2012) would allow for attention to both patient 

level outcomes such as substance use symptoms and participant health care utilization as 

well as organizational level outcomes such as adoption, cost and sustainability (Proctor et 

al., 2011) which would need to account for the time spent by the intervention team for 

activities such as weekly supervision and coverage of the intervention cell phone. Similarly, 

qualitative observations of the care manager would provide information relevant to adoption 

and sustainability.
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While this investigation provides important information on the feasibility of initiating an 

intervention using principles of Collaborative Care from the ED, there are some important 

limitations to consider. The EMR pre-screen used to identify possible participants for 

approach was based on known risk factors for PDM, but has not been validated. The overall 

number of eligible patients approached that refused participation was small (n=22) but the 

reasons for refusal were not systematically collected. Future investigations should include 

this information, as it is important for implementation and generalizability. All participants 

approached completed a validated self-assessment for PDM, but it is possible the pre-screen 

criteria selected for participants with higher levels of comorbidity and ED utilization than 

the general population that uses the ED for care. This feasibility trial did not randomize 

patients to intervention and control conditions and the study was not powered to show a 

decrease of PDM over time. Future investigations should include appropriately powered 

randomized clinical trial designs that incorporate effectiveness and implementation 

outcomes. Also, this study was conducted in a single, large urban academic hospital and 

these results may not apply to other settings. PDM outcomes were assessed by self-report 

and not confirmed with biomarkers which could be perceived as a limitation. Previous work 

has documented the reliability of self-report for substance use in this context as well as the 

limitations for biomarkers for misuse of prescription drug misuse (Vitale, van de Mheen, van 

de Wiel, & Garretsen, 2006). A convenience sample of patients was recruited and future 

studies should consider systematic recruitment of evenings, nights and weekends to ensure 

generalizability to the ED population.

5. Conclusions

Collaborative Care initiated from the ED and progressing longitudinally for six months is 

feasible and acceptable to injured patients with prescription drug misuse. Participants in this 

study had high rates of substance use and mental health comorbidity and the elements of 

ED-LINC within the Collaborative Care framework can address this comorbidity while 

linking patients to subspecialty services. Future fully scaled effectiveness-implementation 

hybrid trials could address implementation and effectiveness outcomes of ED-LINC for the 

complex population of patients with PDM.
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Figure 1. 
Flow of Patients and Consort Diagram
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Table 1

Baseline Demographic Prescription Drug Misuse (PDM) screening results and clinical characteristics for 

participants enrolled in ED-LINC (n=30)

Variable n (%)

Demographics

 Age m(SD) 44.6 (13.5)

 Female 10 (33)

 Currently homeless or temporarily housed 8 (27)

 Race

  White  18(60)

  African-American  6(20)

  American Indian/Alaskan Native  3(10)

  Other  3(10)

PDM Screening Results

 Risk for prescription stimulant misuse 11 (37)

 Risk for prescription sedative misuse 6 (20)

 Risk for prescription opioid misuse 29 (97)

Clinical Characteristics at Baseline

 Opioid for pain management listed as home medication 15 (50)

 Sedative listed as home medication 4 (14)

 Stimulant listed as home medication 0 (0)

 Receiving Medication Assisted Treatment (MAT) for opioid use disorder 7 (23)

  Methadone  6 (86)

  Buprenorphine  1 (14)

 Admitted to the hospital 11 (37)

  Admitted to the ICU  3 (27)

  Received surgery  4 (36)

  Received social work services  7 (64)

  Received SBIRT as inpatient  1 (9)

  Seen by Anesthesia Pain Service  2 (18)

 Injury related to assault/violence 3 (10)

 Received prescription for opioids at discharge 14 (47)

 Received prescription for sedatives at discharge 2 (7)

 Received prescription for stimulants at discharge 0 (0)

 Received social work services in the ED 7 (23)

 Received chemical dependency services from ED 1 (10)

 Seen by Psychiatry 0 (0)
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Table 2

Baseline Characteristics of Participants in the ED-LINC Intervention (n=30)

Variable n (%) or mean (SD)

Polysubstance use

 Past 6 month cannabis use 25 (83)

 Past 6 month cocaine use 23 (77)

 Past 6 month methamphetamine use 19 (63)

 Past 6 month heroin use 17 (57)

 Lifetime history of opioid overdose* 12 (43)

 Currently in medication assisted treatment * 8 (29)

 Past 6 month alcohol use 21 (70)

 AUDIT score 9.9 (10.5)

 AUDIT≥8 13 (43)

Mental Health

 PHQ-9 score in past month 12.2 (5.8)

 PHQ-9≥ 10 indicating major depression 21 (70)

 Suicidal ideation 11 (37)

 GAD-7 score over past 2 weeks 10.7 (6.0)

 GAD-7 ≥ 10 indicating moderate/severe anxiety 16 (53)

Health Services Utilization

 Currently have a primary care physician 16 (53)

 Number of visits to physician in past year 4.6 (10.1)

 Attended substance abuse treatment in your lifetime 22 (73)

 Attended substance abuse treatment in the past 6 months@ 11 (50)

 Received counseling in the past 6 months 13 (43)

 Have a case manager # 11 (38)

 Statewide ED visits in past 12 months (mean, SD) 10.7 (13.0)

 Statewide ED visits in past 12 months ≥ 5 17 (57)

 Number of different ED’s in past 12 months (mean, SD) 3.3 (2.3)

 Number of different ED’s in past 12 months ≥ 3 16 (53)

*
28 participants answered the question and thus included in this item

@
22 participants answered the question and thus included in this item

#
29 participants answered the question and thus included in this item
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Table 3

ED-LINC Elements and Service Provision for Participants over time (n=30)

Participants who received this service over time

Received 
service ≥ 1 

time

0-1 month
n (%)

1-3 month
n (%)

3-6(+) month
n (%) n (%)

Active Care Coordination + Linkage

Care Coordination: Initial assessment of existing healthcare service 
use and symptoms 30 (100) 0 (0) 0 (0) 30 (100)

Care Coordination: Review of primary care physician plan for 
subsequent care 24 (80) 13 (43) 30 (100) 30 (100)

Linkage: New primary care provider 5 (17) 1 (3) 3 (10) 7 (23)

Linkage: New mental health/substance abuse service 4 (13) 1 (3) 1 (3) 5 (17)

Linkage: Other healthcare needs (e.g. PT) 1 (3) 1 (3) 3 (10) 4 (13)

Linkage: Subsequent assessments 15 (50) 11 (37) 19 (63) 24 (80)

Medication Guideline Application

Med List review and medication management 19 (63) 13 (43) 17 (57) 27 (90)

Pain management (symptoms, medication) 25 (83) 18 (60) 21 (70) 27 (90)

Longitudinal Care Management (post-ED visit and/or 
hospitalization)

Direct coordination with existing PCP 4 (13) 0 (0) 3 (10) 5 (17)

Direct coordination with other existing service providers (e.g. mental 
health, social work, case manager) 10 (33) 5 (17) 7 (23) 12 (40)

Direct coordination with housing service, other 4 (13.3) 2 (6.7) 3 (10.0) 6 (20)

Provided referral and info for housing, other 20 (67) 13 (43) 16 (53) 25 (83)

Appointment reminder (primary care, mental health, subspecialty, etc.) 14 (47) 17 (57) 14 (47) 22 (73)

Care management for addiction/substance abuse 21 (70) 6 (20) 20 (67) 25 (83)

Other care management 18 (60) 12 (40) 18 (60) 23 (77)

Met patient in ED/inpatient, discussion about visit 13 (43) 10 (33) 15 (50) 22 (73)

Accompany to HMC appointment (assistance with check-in, 
wheelchair, etc.) 3 (10) 3 (10) 4 (13) 9 (30)

EMR Innovations

EDIE reviewed 30 (100) 30 (100) 30 (100) 30 (100)

Prescription Monitoring Program information reviewed in EDIE upon 
enrollment 8 (27) n/a n/a 8 (27)

EDIE email alert regarding ED visit at HMC 11 (37) 11 (37) 14 (47) 20 (67)
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Table 4

Generalized Mixed Models predicting Prescription Drug Misuse over time adjusted for age and gender with 

baseline values as the reference.

Prescription Drug Misuse category One month
RR and 95% CI

3-months
RR and 95% CI

6-months
RR and 95% CI

Prescription opioid misuse 1.56 (0.74,3.29) 1.02 (0.40,2.55) 0.54 (0.20,1.44)

Prescription sedative misuse 1.06 (0.30,3.74) 1.16 (0.33,4.13) 0.93 (0.24,3.57)

Prescription stimulant misuse 0.71 (0.11,4.42) 1.11 (0.22,5.73) 0 (0.0)

RR = relative risk

95% CI = 95% Confidence Interval
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