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ABSTRACT 

OBJECTIVE:  This study examined if emergency depart-
ment (ED) operational metrics, such as wait time or 
length of stay, are associated with interest in substance 
use disorder (SUD) treatment referral among patients at 
high risk of opioid overdose. 

METHODS: In this observational study, 648 ED patients 
at high risk of opioid overdose completed a baseline ques-
tionnaire. Operational metrics were summarized using 
electronic health record data. The association between 
operational metrics and treatment interest was estimat-
ed with multivariable logistic regression.

RESULTS:  Longer time to room (adjusted odds ratio 
[AOR]=1.12, 95% confidence interval [CI]=1.01-1.25) and 
length of stay (AOR=1.02, 95% CI=1.00-1.05) were asso-
ciated with treatment referral interest. Time to provider 
and number of treating providers showed no significant 
association. 

CONCLUSION:  Longer rooming wait times and longer 
ED visits were associated with increased SUD treatment 
referral interest. This suggests patients who wait for lon-
ger periods may be motivated for treatment and warrant 
further resource investment. 

KEYWORDS:  opioid use disorder, medications for opioid 
use disorder, emergency department, wait time  

INTRODUCTION

The overdose crisis is a serious public health problem in the 
United States, with over 80,000 individuals losing their lives 
due to opioid overdose in 2021.1 In Rhode Island alone, 331 
individuals died of an opioid overdose in 2021.2 Effective 
treatments for opioid use disorder (OUD), specifically meth-
adone and buprenorphine, have been associated with lower 
incidence of overdose and mortality.3-5 However, disparities 
in access to treatment remain, and treatment engagement 
among people at high risk of opioid overdose remains low.6-13 
Indeed, more than three in every five individuals who lost 
their life due to a drug overdose had a missed opportunity 
for linkage to care, further emphasizing the stark need for 
increased connection with treatment.14 The emergency 

department (ED) has emerged as a strategic site for inter-
vention, as ED visits for opioid overdoses have increased in 
recent years, and the ED may be the only healthcare point of 
contact for many individuals with OUD.15-19

Initiation and linkage to substance use disorder (SUD) 
treatment from the ED has been shown to improve out-
comes and reduce mortality, yet uptake is low.20-23 There is 
an urgent need to better understand and improve treatment 
readiness and engagement among patients in ED-based set-
tings. Patients often describe treatment readiness as a com-
plex decision, impacted by multiple factors, both internal 
and external.24 Negative patient experiences in the ED, such 
as stigmatization, may impact their decision to start treat-
ment.24-31 For instance, patients with OUD have reported 
increased feelings of stigma when they are more visible 
within the ED, such as in hallways and waiting areas.25,26 

Similarly, some patients have reported that they believe 
stigmatization led to delayed medical care.31 It has thus been 
previously hypothesized that prolonged ED wait times may 
contribute to decreased uptake of SUD treatment.21

ED operational metrics, such as how long a patient waits 
to be roomed or seen, number of staff providing care, and 
overall visit length, offer a way to quantitatively analyze the 
circumstances that shape a patient’s experience in the ED. To 
our knowledge, no prior studies have assessed whether ED 
operational metrics are associated with a patient’s interest 
and engagement in SUD treatment. These metrics, if associ-
ated with treatment interest and engagement, could inform 
strategies for improving linkage to treatment in the ED.

The objective of this study was to determine if ED oper-
ational metrics are associated with interest in a treatment 
referral. The secondary outcome was to determine if ED 
metrics are associated with subsequent treatment engage-
ment within 30 days of an ED visit. We hypothesized that 
longer wait times and interactions with more staff would 
be associated with lower treatment interest and engagement 
due to greater opportunity for exposure to stigmatization in 
the ED.

METHODS

This was a cross-sectional secondary analysis and retro-
spective cohort study of data collected for The Navigator 
Trial, a randomized controlled trial (RCT) assessing the 
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effectiveness of ED-based behavioral interventions provided 
by a certified peer recovery specialist versus a licensed clin-
ical social worker. The RCT protocol has previously been 
published (NCT03684681).32 The trial protocol was approved 
by the study sites’ Institutional Review Boards. This study 
followed the Strengthening the Reporting of Observational 
Studies in Epidemiology (STROBE) guidelines.33 

Recruitment occurred 24 hours per day, 7 days per week 
from two Rhode Island hospital EDs from November 2018 
to May 2021. Eligible patients were being treated for an opi-
oid overdose, a complication of OUD (eg, infectious com-
plication), or were identified as having an opioid overdose 
within the prior 12 months via self-report or chart review. In 
total, 648 ED patients were enrolled. Participants completed 
a baseline study survey and provided consent for review of 
their electronic health records (EHRs) and linkage to state-
wide administrative data on SUD treatment. Participant 
demographics and health history were obtained from the 
baseline survey, which by protocol was administered once 
patients had been roomed. Operational metrics for the base-
line ED visit, including the independent variables time to 
room (defined as time to a definitive care space including 
physical rooms as well as designated hallway beds), time to 
physician or advanced practice practitioner (APP), number of 
treating physicians/APPs, and length of stay in the ED, were 
manually extracted from EHRs using timestamps. Metrics 
were chosen based on availability in the EHR as well as lit-
erature suggesting a relationship with stigmatization.25-26,35 
For participants who were ultimately admitted from the ED, 
number of ED providers was not available in the EHR, and 
length of stay was not calculated. 

The primary outcome was interest in a referral to SUD 
treatment, as reported on the baseline survey. The secondary 
outcome was SUD treatment engagement within 30 days of 
the baseline ED visit, obtained via linkage to the statewide 
databases, specifically the Behavioral Health Online Data-
base and the Prescription Drug Monitoring Program. The 
Behavioral Health Online Database included information 
regarding admission and discharge from SUD treatment 
programs at behavioral health care organizations licensed 
by the Rhode Island Department of Behavioral Healthcare, 
Developmental Disabilities and Hospitals, such as residen-
tial treatment centers and methadone clinics, among oth-
ers. The Prescription Drug Monitoring Program database 
included information regarding buprenorphine prescriptions 
distributed to Rhode Island (RI) residents by RI and most 
out-of-state retail pharmacies. The secondary outcome, 
treatment engagement, was defined as any new treatment 
encounter at a SUD treatment program licensed by the state 
or any fulfillment of a buprenorphine prescription within 30 
days of the baseline ED visit. Importantly, a new encounter 
at a SUD treatment program included transition to a dif-
ferent SUD treatment program, enrollment in a new SUD 
treatment, continuation of treatment with a new provider, 

and/or enrollment in an additional type of SUD treatment. 
Continuation of the same SUD treatment with the same 
provider was not defined as a new treatment episode.32,34

Data analysis was conducted in STATA/SE (version 15.1, 
StataCorp), and the a priori level of significance was 0.05. 
Characteristics of study participants were summarized using 
descriptive statistics. Multivariable logistic regression was 
used to estimate the association between ED operational 
metrics and treatment interest and engagement, adjusting 
for potential confounders, including race, ethnicity, gender 
identity, insurance, housing stability, suicidality, depressive 
symptoms as measured by the Center Epidemiologic Stud-
ies Depression (CES-D) scale, current treatment status, ED 
volume and left without being seen rate the day of the par-
ticipant’s index visit, and admission status, among others 
(Table 3). Missing data categories were created for depressive 
symptoms and suicidality to preserve sample size; a com-
plete-case analysis was completed for sensitivity. A sensi-
tivity analysis with removal of 44 participants who were 
administered the baseline survey before being roomed was 
conducted to account for variation in timing of survey com-
pletion. An additional sensitivity analysis with removal of 
patients already in some form of SUD treatment at the time 
of the index ED visit was conducted. 

RESULTS

Overall, 648 ED patients at high risk of opioid overdose were 
enrolled in the study. The mean age was 36.9 years (stan-
dard deviation=10.8), 439 participants identified as male 
(67.7%), and 444 were white (69.2%) (Table 1). A large pro-
portion of participants had health insurance (90.6%), were 
unemployed (69.4%), and were unstably housed within the 
past six months (43.7%). Depressive symptoms were highly 
prevalent; among participants who completed the Center for 
Epidemiologic Studies Depression scale (CES-D), 405 (84%) 
had scores that were considered at risk for clinical depres-
sion. Additionally, 109 participants (16.8%) endorsed suicid-
ality to ED staff. At baseline, 178 participants (27.5%) were 
currently engaged in SUD treatment, and most participants 
(497 of 630 [78.9%]) had previous experience with SUD 
treatment. 

Most participants arrived at the ED by ambulance (403 
[62.2%]) and were triaged to an emergency severity index 
(ESI), a measure of patient acuity, of level 2 (274 [42.3%]) 
or level 3 (331 [51.1%]) (Table 1). 145 participants were 
ultimately admitted to the hospital from the emergency 
department. The median time to room and median time to 
physician/APP was 0.9 hours (interquartile range [IQR]=0.0-
3.0) and 0.9 hours (IQR=0.0-2.7), respectively (Table 2). The 
median number of physicians/APPs who participated in 
each patient’s ED care was 5 (IQR=1-9) and the median over-
all ED length of stay was 7.4 hours (IQR=0.5-14.3), excluding 
participants admitted to the hospital (Table 2).
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At baseline, 269 participants (43.1%) were interested in 
a referral for SUD treatment. After adjusting for potential 
confounders, increased time to room was significantly asso-
ciated with interest in treatment referral (adjusted odds 
ratio [AOR] = 1.12, 95% confidence interval [CI] = 1.01–1.25) 
(Table 3). For every extra hour spent in the waiting room, 
participants had 12% higher odds of interest in treatment 
referral. Time to physician/APP was positively but not 
significantly associated with interest in treatment referral 
(AOR = 1.11, 95% CI = 1.00–1.24). Number of treating physi-
cians/APPs was not significantly associated with interest in 
treatment referral (AOR = 1.06 [95% CI, 0.99–1.13]). There 
was a small but statistically significant association between 
longer length of stay in the ED and interest in treatment 
referral (AOR = 1.02, 95% CI = 1.00–1.05). A complete-case 
analysis showed the odds ratios remained despite a smaller 
sample size. In a sensitivity analysis with removal of 44 
participants administered the survey before being roomed, 
results were similar. In an additional sensitivity analysis 
completed with removal of participants already enrolled in 
some form of substance use disorder treatment, longer time 
to room was more strongly associated with interest in treat-
ment referral (AOR= 1.15, 95% CI 1.02–1.30) as was longer 
time to physician/APP (AOR=1.15, 95% CI 1.01–1.30), and 
the association between interest in treatment referral and 
length of stay lost statistical significance. 

Within 30 days of the baseline ED visit, 201 (31.0%) par-
ticipants engaged in SUD treatment. Time to room, time 
to physician/APP, number of treating physicians/APPs, and 
ED length of stay were not significantly associated with 
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Characteristics Participants, 
N=648 (%)

Age, mean (SD) 36.9 (10.8)

Race

        American Indian or Alaska Native 17 (2.6%)

        Asian 3 (0.5%)

        Black, African, Haitian, or Cape Verdean 39 (6.0%)

        Mixed, bi-racial, or multi-racial 61 (9.5%)

        Native Hawaiian or Other Pacific Islander 3 (0.5%)

        White 444 (69.2%)

        Othera 62 (9.6%)

        Did not know or refused to answer 13 (2.0%)

Hispanic ethnicity 107 (16.5%)

Gender identity

        Female 202 (31.2%)

        Male 439 (67.7%)

        Transgender 1 (0.2%)

Insurance coverage 576 (90.6%)

Employedb 181 (27.9%)

Unstably housed

        Never 192 (29.6%)

        Not in past 6 months 158 (24.4%)

        In past 6 months 283 (43.7%)

Addiction Treatmentc

        Never 133 (20.5%)

        Not currently 314 (48.5%)

        Currently 178 (27.5%)

Suicidal ideationd 109 (16.8%)

Emergency severity index (ESI) 

          1 (highest acuity) 3 (0.5%)

          2 274 (42.3%)

          3 331 (51.1%)

          4 35 (5.4%)

          5 (lowest acuity) 1 (0.2%)

Mode of arrival

          Ambulance 403 (62.2%)

          Personal vehicle 85 (13.1%)

          Bus/foot 127 (19.6%)

          Other (taxi, police, unknown) 33 (5.1%)

Table 1. Baseline characteristics among participants in the Navigator Trial

a Race and ethnicity were self-reported, and no specification of “other” was given
b Employment included full-time and part-time work
c Addiction treatment includes medication treatment, detoxification, self-help 
groups (such as AA), outpatient program, day or residential treatment programs, 
or other
d As recorded in the EHR by ED staff; was not recorded for 145 participants

Table 2. ED operational metrics among participants in the Navigator Trial

a Participants who completed the survey but left before being seen by a physician 
or advanced practice provider (APP)
b Participants who completed the survey but were never placed in a designated 
care space during their visit (eg, room or hallway bed). Most were seen by physi-
cians/APP and discharged from the waiting area; however, this number includes 
individuals who left without being seen
c Participants admitted to the hospital from the ED did not have a length of stay 
recorded
d Participants admitted to the hospital from the ED did not have a number of 
treating physicians/APPs recorded

Characteristics Participants
N=648

n (% of total 
participants unless 
otherwise noted)

Left without being seena 8 (1.2%)

Never roomedb 22 (3.4%)

Length of stay in ED in hours, median (IQR)c 7.4 (0.5–14.3)

Time to room in hours, median (IQR) 0.9 (0.0–3.0)

Time to physician/advanced practice provider 
(APP) in hours, median (IQR)

0.9 (0.0–2.7)

Number of treating physicians/APPs, median 
(IQR)d

5 (1–9)
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against medical advice prior to being roomed or seen, and 
thus would not be captured by this study. Another important 
limitation is the length of time it takes to connect patients 
with SUD treatment as well as other reasons a patient may 
remain in the ED, such as homelessness. Such factors, specif-
ically time spent connecting patients with SUD treatment, 
likely contribute to an increased length of stay and thus 
may contribute to the association between length of stay 
and interest in treatment. Additionally, time to room and 
time to physician/APP were highly correlated. Our metrics 
were recorded using EHR timestamps and likely reflect the 
practice of physicians marking that they have seen a patient 
on the EHR prior to physically seeing the patient. Similarly, 
30-day SUD treatment engagement was measured via admin-
istrative data and may not reflect patient adherence. Addi-
tionally, while the survey was mostly administered after a 
patient was roomed, it was administered at different times 
throughout each visit and does not account for how interest 
in treatment referral may change throughout the visit. In 
addition, as the data originates from a randomized control 
trial, the study population likely has systematic differences 
from the general population of ED patients at risk of opioid 
overdose. Lastly, ED operational metrics cannot account for 
the many personal aspects of a patient’s ED experience. 

DISCUSSION

This observational study found that longer time to room 
in the ED was associated with greater interest in treatment 
referral among ED patients at high risk of opioid overdose. 
To our knowledge, this is the first study to investigate the 
association between ED operational metrics and SUD treat-
ment readiness. Although we hypothesized that longer ED 
wait times would increase perceived stigmatization and, 
thus, negatively impact treatment interest, the results sug-
gest this is not the case. Rather, patients who are already 
interested in receiving treatment may be willing to wait lon-
ger periods before being seen. Likewise, individuals not ini-
tially interested in receiving treatment may not be willing to 
wait for long periods and may be leaving before being seen. 

Our findings challenge the notion that physicians/APPs 
should rush the care of patients who have been waiting to be 
seen for long periods, and rather consider that these patients 
may have waited specifically to engage in SUD treatment 
services. These patients may instead benefit from extra 
counseling and resources regarding treatment options such 
as medications for OUD, including methadone and buprenor-
phine. Additionally, our results could indicate that individ-
uals not initially interested in receiving treatment may not 
be willing to wait for long periods and may be leaving before 
being seen. Early interventions for patients at high risk of 
opioid overdose, such as when they first arrive at the ED, 
or reducing wait time may allow physicians/APPs to reach 
individuals not initially interested in receiving treatment 
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Table 3. Association between ED operational metrics and interest  

in a substance use disorder treatment referral among participants  

in the Navigator Trial  

a Adjusted for race, ethnicity, age, gender identity, insurance, housing stability, 
Center for Epidemiologic Studies Depression (CES-D) scale score, suicidality, current 
treatment status, emergency severity index (ESI) score, study site, visit related to 
overdose, pre- and post-COVID-19, ED volumes, left without being seen rate, and 
admission status

ED Metrics Unadjusted Adjusteda

OR  
(95% CI)       

p value OR  
(95% CI)

p value

Time to room 1.12  
(1.02–1.22)

0.01 1.12  
(1.01–1.25)

 0.03

Time to physician/
advanced practice 
provider (APP)

1.13  
(1.03–1.24)

0.01 1.11  
(1.00–1.24)

0.06

Number of treating 
physicians/APPs

1.10  
(1.04–1.16)

<0.01 1.06  
(0.99–1.13)

0.08

Length of stay in 
the ED

1.04  
(1.02–1.06)

<0.01 1.02  
(1.00–1.05)

0.04

ED Metrics Unadjusted Adjusteda

OR  
(95% CI)       

p value OR  
(95% CI)   

p value

Time to room 1.08  
(0.99–1.17)   

 0.10 1.07  
(0.97–1.18)    

0.16

Time to physician/
advanced practice 
provider (APP)

1.05  
(0.96–1.15)    

0.31 1.05  
(0.95–1.16)    

0.37

Number of treating 
physicians/APPs

1.02  
(0.98–1.07)    

0.40 1.00  
(0.94–1.06)    

0.98

Length of stay in 
the ED

1.01  
(0.99–1.02)   

 0.14 1.01  
(0.99–1.03)    

0.35

Table 4. Association between ED operational metrics and 30-day  

substance use disorder treatment engagement among participants  

in the Navigator Trial

a Adjusted for race, ethnicity, age, gender identity, insurance, housing stability, 
Center for Epidemiologic Studies Depression (CES-D) scale score, suicidality, current 
treatment status, emergency severity index (ESI) score, study site, visits related to 
overdose, pre- and post- COVID-19, ED volumes, left without being seen rate, and 
admission status

30-day treatment engagement (Table 4). Additionally, hos-
pital admission from the baseline ED visit was not associ-
ated with increased odds of 30-day treatment engagement. 
Of note, interest in treatment referral at the baseline ED 
visit was associated with subsequent treatment engagement 
within 30 days (AOR = 2.09, 95% CI = 1.40–3.10).

LIMITATIONS

This study has several limitations. The associations between 
increased ED operational metrics and interest in treatment 
referral may in part be due to selection bias as some indi-
viduals who are not interested in treatment may be leaving 
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and who may not be willing to wait for long periods. Addi-
tionally, the long length of ED stay (median of over 7 hours) 
represents substantial time for potential interventions. 

Our results also support the notion that interest and 
engagement in SUD treatment is likely multifactorial and 
not likely to be significantly impacted by a single ED oper-
ational metric.24-27 None of the ED operational metrics were 
associated with SUD treatment engagement within 30 days 
after the ED visit. However, patients who were interested in 
a treatment referral at the baseline ED visit were more likely 
to subsequently engage in treatment. Therefore, although 
ED operational metrics may not predict 30-day engagement 
in SUD treatment, our study suggests that increased efforts 
to identify and engage patients interested in treatment at 
the time of the ED visit may increase treatment enrollment. 

In summary, in this observational study of ED patients 
at high risk of opioid overdose, longer wait time prior to 
rooming in the ED and longer length of stay were associ-
ated with higher odds of reporting interest in a referral to 
SUD treatment. ED operational metrics were not associated 
with SUD treatment engagement within 30 days of the ED 
visit; however, interest in treatment referral at the baseline 
ED visit was positively associated with subsequent engage-
ment in treatment within 30 days. Our results suggest that 
patients who have waited for long periods in the ED may 
be waiting specifically to engage in treatment and warrant 
further resource investment. Further research is needed to 
determine if time of arrival at the ED could present as a 
key point of intervention to reach individuals not initially  
interested in receiving SUD treatment.
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