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BACKGROUND: Emergency departments increasingly
use nonopioid analgesics to manage acute pain and min-
imize opioid-related harms. Urgent care centers are
expanding to lower costs and provide efficient access to
healthcare. General internists increasingly work in these
acute care settings.Much is knownabout opioid prescrib-
ing in the primary care, inpatient, and emergency depart-
ment setting. Little is known about opioid prescribing in
the urgent care setting and associated outcomes.
OBJECTIVES: To assess the association between in-clinic
opioid administration and opioid receipt at clinic dis-
charge and on progression to chronic opioid use among
urgent care patients.
DESIGN: Retrospective cohort study.
PARTICIPANTS: Patients, 20 years or older and not on
opioid medications, who presented for care to an urgent
care clinic within a safety-net healthcare system from
June 1, 2016, to April 30, 2019.
MAINMEASURES:We examined the association between
the in-clinic administration of oral or intravenous opioids
and opioid receipt at clinic discharge. We also examined
the association between in-clinic opioid administration
and progression to chronic opioid use after six months.
KEY RESULTS: The study sample included 34,978 pa-
tients, of which 13.8% (n = 4842) received in-clinic opioids
and 86.2% (n = 30,136) did not receive in-clinic opioids.
After adjusting for age, gender, race/ethnicity, insurance,
and pain diagnosis, patients who received in-clinic opi-
oids were more likely to receive opioids at discharge com-
pared to patients who did not receive in-clinic opioids
(aOR = 12.30, 95% CI 11.44–13.23). Among a selected
cohort of patients, in-clinic opioid administration was as-
sociated with progression to chronic opioid use (aOR=
2.12, 95% CI 1.66–2.71).
CONCLUSIONS: In-clinic opioid administration was
strongly associated with opioid receipt at discharge and
progression to chronic opioid use. Increased use of
nonopioid analgesics in urgent care could likely reduce
this association and limit opioids available for diversion,
overdose, and death.
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BACKGROUND

Opioids are an effective treatment for pain management in the
acute care setting and are beneficial to reduce pain and suffer-
ing. Unfortunately, opioid prescribing has associated harms,
including progression to chronic opioid use,1 development of
opioid use disorder,2 and risk of opioid diversion and over-
dose.3 Increasingly, alternatives to opioid medications for
acute pain management are used as a first-line approach in
emergency departments (ED) and inpatient hospital settings.
This includes the use of nonopioid analgesic to manage com-
monly encountered painful diagnoses such as musculoskeletal
pain, low back pain, migraine or other headache pain, extrem-
ity fracture or joint dislocation, and renal colic.4, 5 Early
studies demonstrate a decrease in overall opioid use without
a change in patient satisfaction for pain control5 suggesting
that the use of nonopioid alternatives is a feasible and reason-
able first-line approach for pain management.
Healthcare systems increasingly use urgent care centers to

provide acute care, to lower costs, and to provide efficient
access to healthcare.6, 7 The expansion of urgent care clinics
has led to an increase in internal medicine clinicians working
in the urgent care settings.8 While much attention has focused
on opioid prescribing in primary care9 and hospital settings,10

little is known about opioid prescribing practices in urgent
care.
This investigation aimed to identify opioid prescribing

practices in two urgent care clinics predominantly staffed by
internal medicine and family medicine clinicians. We present
the results of a natural experiment which evolved from the
opening of a second urgent care clinic affiliated with a safety-
net healthcare system in Denver, Colorado. In this new urgent
care clinic, hospital administrators opted out of on-site storage
for DEA scheduled II and III controlled medications.11 Thus,
patients cared for at this urgent care setting weremanaged with
nonopioid analgesics or tramadol for acutely painful
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conditions. The original urgent care clinic had access to opi-
oids on-site. This study examines a cohort of patients with
acutely painful conditions not on opioid therapy who present-
ed to urgent care. We assessed the association between in-
clinic opioid administration and opioid receipt at discharge
and on progression to chronic opioid use among urgent care
patients.

METHODS

Study Design and Setting

This was a retrospective cohort study of patients who received
care at either of two urgent care clinics within a large academic
safety-net healthcare system, Denver Health, from June 1,
2016, to April 30, 2019. One urgent care clinic is adjacent to
an urban emergency department located in a county hospital
(ED-based urgent care). The other urgent care clinic is adja-
cent to a family health center (free-standing urgent care). This
study was determined to be exempt by the Colorado Multiple
Institution Review Board.

Data Source and Participants

We examined all patient encounters to two urgent care clinics
via a query of electronic health records. Pharmacy data queried
included clinically administered opioid medications at the
index encounter reported as intravenous or oral (count) and
milligram of morphine equivalents (MMEs) administered.
Opioids prescribed at the index encounter discharge were
reported as the quantity of tabs prescribed, the total days’
supply per prescription, and the total number of prescriptions.
Opioids were identified using National Drug codes (NDC)12

for codeine, fentanyl, hydrocodone, methadone, morphine,
oxycodone, oxymorphone, tramadol, and hydromorphone.
We excluded buprenorphine.
We identified all patient encounters to the ED-based

urgent care or the free-standing urgent care during the
study period. From these encounters, we limited our
sample to include patients ≥ 20 years old and with a
chief complaint or discharge diagnoses including acute
or chronic radicular back pain, musculoskeletal pain,
migraines/recurrent primary headache, extremity fracture
or joint dislocation, gastroparesis-associated or chronic
functional abdominal pain, or renal colic (Appendix 1).
These diagnoses were chosen due to prior studies dem-
onstrating efficacy in pain control using nonopioid al-
ternative medications.4, 5 Of these encounters, we iden-
tified the first encounter to the urgent care clinic during
the study period and designated that encounter as the
“index encounter.” We then excluded patients who filled
an opioid prescription at any Denver Health–affiliated
pharmacy in the three months preceding their index
encounter. Our final sample included patients ≥ 20 years

old without opioid use in the previous 3 months with
acute pain.

Exposure Variable

Patients who received in-clinic intravenous or oral opioids
during their index encounter were categorized into the “in-
clinic opioid” cohort. Patients who did not receive in-clinic
intravenous or oral opioids at their index encounter were
categorized into the “no in-clinic opioid” cohort.

Outcomes Variables

The primary outcome measure was receipt (yes/no) of an
opioid prescription at the index urgent care discharge.
Our secondary outcome measure described progression to

chronic opioid use, defined as a “90-day or greater supply of
non-parenteral opioids with less than a 30-day gap in supply
within a 180-day period.”13 For this outcome, we identified
opioid prescriptions filled at a Denver Health–affiliated phar-
macy over 6 months following the index encounter. To more
accurately identify progression to chronic opioid use, we
limited our sample to “empaneled patients,” defined as pa-
tients who accessed primary care at Denver Health in the
18 months prior to their index encounter.

Baseline Measures

Gender, race/ethnicity, age, and insurance status were deter-
mined from registration data collected at the index encounter.
Insurance status was classified as Medicaid, Child Health Plan
Plus, Medicare, uninsured/unknown/other/self-pay, commer-
cial, or the system’s discount payment plan (Colorado Indigent
Care Program; Denver Health Financial Assistance Program).
Pain diagnoses at the index encounter were classified per the
categories above. Substance use disorder diagnoses were iden-
tified by querying patient encounters 1 year following the
index encounter using ICD-10-CM codes (Table 1). We cal-
culated a Charlson Comorbidity Index score14 using discharge
diagnoses from or within 1 year of the index encounter
(Table 1).

Primary Data Analysis

The “in-clinic opioid” and “no in-clinic opioid” cohorts were
compared across baseline measures. We used the chi-square
test for proportions and Student’s t test for continuous vari-
ables for unadjusted analyses. We estimated the likelihood of
receipt of an opioid prescription at discharge following in-
clinic opioid administration during the index visit using a
multivariate logistic regression model. We controlled for age
at index encounter, gender, race/ethnicity, insurance, and pain
diagnosis. Among empaneled patients, a second multivariate
logistic regression model was used to estimate progression to
chronic opioid use following in-clinic opioid administration
during the index encounter. This model controlled for age at
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index encounter, gender, race/ethnicity, insurance, and pain
diagnosis.

Model fit was assessed using the deviance and Pearson
goodness of fit tests and the concordance statistic. All analyses

Table 1 Encounter/Patient Demographics (n = 34,978)

In-clinic opioid
(n = 4842)

No in-clinic opioid
(n = 30,136)

P value

Age in years (mean, SD) 41.1 (13.8) 40.5 (14.6) 0.006
Age in groups (n, %) < 0.001
20–25 630 (13.0) 4762 (15.8)
26–40 1939 (40.0) 12,179 (40.4)
41–64 1983 (41.0) 11,164 (37.1)
65 + 290 (6.0) 2031 (6.7)

Gender (male) 2253 (46.5) 14,670 (48.7) 0.005
Race (n, %) 0.20
White 3593 (74.2) 22,490 (74.6)
African American 613 (12.7) 3698 (12.3)
Asian/Pacific Islander 100 (2.1) 752 (2.5)
Other/unknown 536 (11.0) 3196 (10.6)

Ethnicity (n, %) < 0.001
NHW 2661 (55.0) 15,553 (51.6)
Hispanic 2151 (44.4) 14,195 (47.1)
Unknown 30 (0.6) 388 (1.3)

Clinic location < 0.001
Free-standing urgent care (n = 8702) 371 (7.7) 8331 (27.6)
ED-based urgent care (n = 26,276) 4471 (92.3) 21,805 (72.4)

Primary insurance (n, %) 0.002
Medicaid/CHP 2289 (47.3) 13,725 (45.6)
Medicare 501 (10.4) 2822 (9.4)
Uninsured/self-pay/other/unknown 887 (18.3) 5648 (18.7)
Commercial 757 (15.6) 5316 (17.6)
CICP/DFAP 408 (8.4) 2625 (8.7)

Chief complaint or discharge diagnosis (see Table 3 for associated ICD 10 codes below) < 0.001
Acute on chronic radicular back pain 795 (16.4) 4471 (14.8)
MSK pain 1170 (24.2) 9722 (32.3)
Migraine/recurrent primary headache 190 (3.9) 2703 (9.0)
Extremity fracture or joint dislocation 1529 (31.6) 9721 (32.3)
Gastroparesis-associated or chronic functional abdominal pain 874 (18.1) 3240 (10.8)
Renal colic 284 (5.9) 279 (0.9)

Substance use disorders in ICD 10 (n, %)*
Alcohol-related disorders 501 (10.4) 2573 (8.5) < 0.001
Opioid-related disorders 181 (3.7) 785 (2.6) < 0.001
Cannabis-related disorders 201 (4.2) 909 (3.0) < 0.001
Sedative-, hypnotic-, or anxiolytic-related disorders 14 (0.3) 83 (0.3) 0.87
Cocaine-related disorders 100 (2.1) 496 (1.7) 0.03
Other stimulant-related disorders 143 (3.0) 802 (2.7) 0.24
Nicotine dependence/use disorder 848 (17.5) 3690 (12.2) < 0.001

Charlson Comorbidity Index (mean, SD) 0.38 (1.1) 0.29 (0.96) < 0.001
Subsequent encounters (within 90 days) (mean, SD)
Urgent care encounter 1.34 (0.71) 1.41 (0.77) 0.06
Emergency room encounter 1.75 (1.11) 1.71 (1.37) 0.61
Primary care encounter 2.74 (2.58) 2.53 (2.29) < 0.001
Specialty encounter 2.19 (1.49) 1.95 (1.43) < 0.001
Hospital admission 5.01 (4.76) 5.00 (6.43) 0.99

IV opioids administered during index encounter 1243 (25.7) N/A
MMEs administered for IV opioids per person/per encounter? (mean, SD) 9.3 (5.1) N/A
Oral opioids administered during index encounter 3782 (78.1) N/A
MMEs administered for oral opioids per person/per encounter? (mean, SD) 6.8 (3.1) N/A
Quantity of tabs per opioid prescription (mean, SD) (n = 5106) 16.5 (11.7) 18.6 (19.5) < 0.001
Total days’ supply per opioid prescription 3.7 (2.0) 3.9 (2.5) 0.002
Number of opioid prescriptions 2698 (55.7) 2744 (9.1) < 0.001
Opioids filled at a Denver Health pharmacy within 12 months of index visit (n = 1664)
0 763 (98.8) 881 (98.8) 1.00
1–2 9 (1.2) 10 (1.1)
3–4 0 1 (0.1)
≥ 5 0 0

Opioids filled at a Denver Health pharmacy within 90 days of index encounter (Y/N) (n = 1663)
Y 772 (28.6) 891 (32.5) 0.002
N 1926 (71.4) 1853 (67.5)

Chronic opioid use among empaneled patients (6 months post index discharge) (Y/N), n (%)
Y 93 (4.0) 285 (1.9) < 0.001
N 2234 (96.0) 14,733 (98.1)

*Substance use disorder diagnoses and ICD 10-CM code: alcohol-related disorders (F10.XX); opioid-related disorders (F11.XX); cannabis-related
disorders (F12.XX); sedative-, hypnotic-, or anxiolytic-related disorders (F13.XX); cocaine-related disorders (F14.XX); other stimulant-related,
amphetamine, and methamphetamine disorders (F15.XX); nicotine dependence/use disorder (F17.XX)
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were conducted using SAS Enterprise Guide version 7.11HF3
(SAS Institute).

RESULTS

Characteristics of Study Subjects

From June 1, 2016, to April 30, 2019, there were a total of
170,580 urgent care encounters. From these, encounters without
a pain-related diagnosis (n = 96,706) or age < 20 years old (n =
25,497) were excluded. Next, encounters were deduplicated to
only include the index encounter (n = 12,819). Patients were
further excluded if they filled an opioid prescription within the
3 months preceding their index encounter (n = 580). Our re-
maining sample included 34,978 eligible patients. Of these,
13.8% (n = 4842) had in-clinic opioid administration and
86.2% (n = 30,136) did not have in-clinic opioid administration
at their index encounter (Fig. 1).
Patients with in-clinic opioid administration were slight-

ly older (mean in years, 41.1, standard deviation [SD] 13.8
versus 40.5, SD 14.6 p < 0.006), were more likely to be
non-Hispanic White (55.0% versus 51.6%), and were more
likely to have abdominal pain (18.1% versus 10.8%) and
renal colic (5.9% versus 0.9%) compared to patients with-
out in-clinic opioid administration. In-clinic opioid recipi-
ents were more likely to have a diagnosis of alcohol-related

disorders (10.4% versus 8.5%, p < 0.001), opioid-related
disorders (3.7% versus 2.6%, p < 0.001), cannabis-related
disorders (4.2% versus 3.0%, p < 0.001), and nicotine
dependence/use disorders (17.5% versus 12.2%,
p < 0.001) compared to patients without in-clinic opioid
receipt. Patients who received in-clinic opioids had a
higher burden of medical illness (Charlson Comorbidity
Index of 0.38 versus 0.29, p < 0.001) than patients who
did not receive in-clinic opioids (Table 1).
Of the 4842 patients with in-clinic opioid receipt, 25.7%

(n = 1243) received intravenous opioids with a mean of 9.3
MMEs (standard deviation [SD] 5.1). Oral opioids were ad-
ministered to 78.1% (n = 3782) of patients with a mean dose of
6.8 MMEs (SD 3.1). At the free-standing urgent care clinic,
tramadol was the most common in-clinic opioid administered
(98.6%, n = 362) followed by codeine/guaifenesin (1.4%, n =
5). At the ED-based urgent care clinic, hydrocodone-
acetaminophen was the most common in-clinic opioid admin-
istered (33.0%, n = 1633) followed by oxycodone-
acetaminophen (n = 1147, 23.2%) and intravenous morphine
(21.6%, n = 1069) (data not shown). Among the study sample,
there were 5442 opioid prescriptions ordered at discharge. Of
the patients who received in-clinic opioids, 55.7% (n = 2698)
were prescribed opioids at discharge. Of the patients who did
not receive in-clinic opioids, 9.1% (n = 2744) were prescribed
opioids at discharge (p < 0.001) (Table 1).

Figure 1 Patient flow chart.
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There were 1664 opioid prescriptions filled at an affiliated
pharmacy within 90 days of the index encounter. Of these
opioid prescriptions, 46.4% (n = 772) were filled by patients
who received in-clinic opioids and 53.6% (n = 891) were filled
by patients who did not receive in-clinic opioids (p < 0.001).
Among empaneled patients (n = 17,345), in-clinic opioid re-
cipients were more likely to progress to chronic opioid use
after 6 months compared to patients who did not receive in-
clinic opioids (4% vs. 1.9%, p < 0.001) (Table 1).

Primary Outcome Data: Receipt of an Opioid
Prescription Within 72 h of Discharge

Patients with in-clinic opioid receipt were more likely to be
prescribed opioids at discharge compared to patients without
in-clinic opioid receipt (adjusted odds ratio [aOR] = 12.30,
95% Confidence Interval [CI] 11.44–13.23). Patients with
fractures or joint dislocations (aOR = 1.46, 95% CI 1.32–
1.61) or renal colic (aOR = 8.60, 95% CI 6.89–10.74) were
more likely to receive an opioid prescription at discharge
compared to patients with acute or chronic radicular back pain.
Older patients were more likely to receive an opioid prescrip-
tion at discharge (aOR = 1.01, 95% CI 1.01–1.01). Patients
with gastroparesis (aOR = 0.62, 95% CI 0.54–0.71) or mi-
graines (aOR 0.37, 95% CI 0.30–0.45) were less likely to
receive an opioid prescription at discharge compared to pa-
tients with acute or chronic radicular back pain (Table 2).
A secondary analysis limited to patients seen at the ED-

based urgent care demonstrated a slightly lower association
between in-clinic opioid receipt and prescribed opioids at
discharge (aOR = 12.0, 95% CI 11.1–13.0).

Secondary Outcome Data: Progression to
Chronic Opioid Use Among Empaneled
Patients

When limiting the analysis to empaneled patients, those who
progressed to chronic opioid use within 6 months following
their index encounter were more likely to have in-clinic opioid
receipt during their index encounter (aOR = 2.12, 95% CI
1.66–2.71). Patients with gastroparesis (aOR = 0.49, 95% CI
0.29–0.83) or migraines (aOR = 0.46, 95% CI 0.25–0.84)
were less likely progress to chronic opioid use compared to
patients with acute or chronic radicular back pain. Older age
(aOR = 1.03, 95% CI 1.02–1.04) and male (aOR = 1.23, 95%
CI 1.02–1.55) patients were both more likely to proceed to
chronic opioid use. Patients with Medicaid (aOR = 1.69, 95%
CI 1.10–2.60) and Medicare (aOR = 2.57, 95% CI 1.59–4.15)
were more likely to progress to chronic opioid use compared
to patients with commercial insurance (Table 3).

DISCUSSION

In this retrospective cohort study of patients presenting to
urgent care for painful diagnoses, patients who received in-
clinic opioids had more than tenfold odds of receiving opioids
at discharge compared to patients who did not receive in-clinic
opioids, even after controlling for presenting diagnoses. Sim-
ilarly, among a cohort of empaneled patients, those who
received in-clinic opioids had twice the odds of progressing
to chronic opioid use after 6 months compared to patients who
did not receive in-clinic opioids. These findings extend the

Table 2 Adjusted Odds Ratio for Receipt of an Opioid at Discharge Among All Index Encounters Effect (n = 34,978)

Odds ratio estimate Odds ratio (95%
confidence limits)

P value

In-clinic opioid administration
No (ref) – – – –
Yes 12.30 11.44 13.23 < 0.0001

Chief complaint or discharge diagnosis
Chronic radicular back pain (baseline) – – – –
Extremity fracture or joint dislocation 1.46 1.32 1.61 < 0.0001
Gastroparesis-associated or chronic functional abdominal pain 0.62 0.54 0.71 < 0.0001
Musculoskeletal pain 0.92 0.83 1.02 0.13
Migraine/recurrent primary headache 0.37 0.30 0.45 < 0.0001
Renal colic 8.60 6.89 10.74 < 0.0001

Age 1.01 1.01 1.01 <0.0001
Gender
F (ref) – – – –
M 1.0 0.93 1.07 0.88

Race/ethnicity
White (ref) – – –
African American 0.93 0.83 1.04 0.18
Asian 0.91 0.72 1.15 0.44
Hispanic 1.04 0.97 1.13 0.29
Other/unknown 0.86 0.68 1.09 0.21

Insurance
Commercial (ref) – – –
Financial assistance 0.83 0.71 0.96 0.01
Medicaid 0.99 0.90 1.09 0.79
Medicare 0.84 0.73 0.98 0.03
Uninsured/other/unknown 0.89 0.79 0.10 0.04
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current literature which demonstrate an association between
initial opioid prescription receipt and progression to chronic
opioid use in the ED2 and hospital setting15 to include the
urgent care setting.
Urgent care facilities offer a less-costly alternative to the ED

for healthcare access.16 Many of the pain-related conditions
treated in EDs are also treated in urgent care settings.17 Urgent
care services continue to grow to meet the needs of the
healthcare consumer.7 Given past experience with opioid pre-
scribing in the ED, and the increasing trend to manage pain
with nonopioid analgesics, it is important to examine pain
management practices in urgent care. This is especially im-
portant given the rapid growth of urgent care centers, where
opioid prescribing may greatly contribute to increased opioid
use, both acutely and chronically. Previous research has dem-
onstrated an association between opioid prescribing and the
availability of opioids for diversion,18 leading to an increase in
opioid overdose deaths.19 To mitigate these outcomes, EDs
are increasingly using alternatives to opioids to treat painful
conditions.20–22 If and how urgent care centers are
implementing similar pain management strategies should be
examined. There may be an opportunity to reduce opioid
prescribing in urgent care settings and to expand the use of
nonopioid analgesics for pain management.
There are times when opioid administration is necessary

and effective. We found that patients with an extremity frac-
ture or joint location were more likely to receive an opioid
prescription at discharge. We do not suggest that opioids
should not be used when a patient’s pain is severe and uncon-
trolled. Furthermore, we do not attempt to discern the

appropriateness of in-clinic opioid administration, opioid pre-
scribing at discharge, or progression to chronic opioid use.
This study aimed to investigate the association between in-
clinic opioid administration, opioid receipt at discharge, and
progression to chronic opioid use. Recognizing that opioids
may be the best medication available to manage an acutely
painful process, and that the free-standing urgent care did not
have DEA scheduled II and III opioids available, we reviewed
patient transfers from the free-standing urgent care clinic to the
ED. This review revealed very few transfers for uncontrolled
pain (data not shown) suggesting that the effectiveness of
nonopioid analgesic alternatives for acutely painful conditions
is a viable option for pain management in the urgent care
setting.
This study occurred in an integrated, safety-net

healthcare system with two urgent care clinics. Physicians
employed at these clinics are affiliated with an academic
institution. The patient population was mostly White, in-
cluded both non-Hispanic and Hispanic patients, and
many patients were insured with state Medicaid. These
findings may not be generalizable to for-profit urgent care
clinics where patients pay out-of-pocket for services.
These results may not be generalizable to retail walk-in
clinics or “minute clinics” where the care provided is
limited to lower acuity conditions, including infectious
symptoms or preventive care. Finally, these results may
not be generalizable to free-standing emergency rooms
which are unaffiliated with a hospital and are staffed by
board-certified emergency physicians who provide ad-
vanced cardiac life support and are able to transfer

Table 3 Adjusted Odds Ratio for Progression to Chronic Opioid Use Within 6 Months of Index Discharge Among Empaneled Patients (n =
17,101)

Odds ratio estimate Odds ratio (95%
confidence limits)

P value

In-clinic opioid administration
No (ref) – – – –
Yes 2.12 1.66 2.71 < 0.0001

Chief complaint or discharge diagnosis
Chronic radicular back pain (baseline) – – –
Extremity fracture or joint dislocation 0.84 0.62 1.14 0.26
Gastroparesis-associated or chronic functional abdominal pain 0.49 0.29 0.83 0.01
Musculoskeletal pain 0.93 0.70 1.22 0.59
Migraine/recurrent primary headache 0.46 0.25 0.84 0.01
Renal colic 0.38 0.09 1.56 0.18

Age 1.03 1.02 1.04 < 0.0001
Gender
F (ref) – – – –
M 1.26 1.02 1.55 0.03

Race/ethnicity
White (ref) – – – –
African American 0.96 0.69 1.34 0.81
Asian 0.10 0.01 0.75 0.02
Hispanic 1.18 0.93 1.51 0.17
Other/unknown 1.54 0.77 3.10 0.22

Insurance
Commercial (ref) – – – –
Financial assistance 0.50 0.26 0.96 0.04
Medicaid 1.692 1.10 2.60 0.02
Medicare 2.57 1.59 4.15 0.00
Uninsured/other/unknown 0.24 0.07 0.80 0.02
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patients to a higher level of care. However, the pain-
related diagnoses included in this study are commonly
encountered in urgent care settings.
There were important study limitations. Our study

was observational and cannot be interpreted as causal.
We sought to minimize selection bias by including two
urgent care clinics. To assess variability of patient type
presenting to each clinic, we conducted a secondary
analysis limiting our sample to the ED-based urgent
care. Our results suggested there were some unobserved
factors at the stand-alone urgent care that slightly in-
creased the likelihood of opioid receipt at discharge.
Next, our large cohort size led to statistical differences
in some variables which may not be clinically signifi-
cant. We created “in-clinic opioid” and “no in-clinic
opioid” cohorts by determining if patients received clin-
ically administered opioids during their index encounter.
If a patient in the “no in-clinic opioid” group returned
to the urgent care clinic following their index encounter
and subsequently received an in-clinic opioid during the
study period, this patient would remain in the “no in-
clinic opioid” group and would minimize the association
between “in-clinic opioid” receipt and “progression to
chronic opioid use.” To quantify the potential effect this
may have on our results, we identified subsequent
healthcare encounters following the index encounter.
This covariate was not included in our regression model
because it did not reach statistical significance. We
included patients without prescription opioid use at the
time of the index encounter as inclusion criteria. We
were unable to capture patients who filled an opioid
prescription at non-affiliated pharmacies preceding their
index encounter which may have caused misclassifica-
tion bias for study inclusion. However, on average, 61%
to 66% of medications prescribed by Denver Health
clinicians are filled at a Denver Health–affiliated phar-
macy. Similarly, we were unable to capture patients who
filled opioid prescriptions outside of affiliated pharma-
cies in the 6 months following their index discharge.
This could lead to under-ascertainment bias for the
association between in-clinic opioid receipt and progres-
sion to chronic opioid use. We attempted to mitigate
this bias by limiting our secondary outcome analysis to
patients who were engaged in primary care and were
more likely to fill their prescriptions at an affiliated
pharmacy. Patients who received in-clinic opioids had
slightly higher rates of 90-day ED and primary care
visits. We were unable to ascertain the reason for the
higher rates of utilization in these patients, whether it be
an indication of greater severity of illness, or whether it
was for ongoing pain control past the index encounter.
Lastly, ICD coding practices may vary among clinicians
leading to variability for study inclusion with painful
conditions. Despite this limitation, the use of ICD codes
remains a common method to study clinical outcomes.

CONCLUSION

We found a strong association between in-clinic opioid ad-
ministration and discharge opioid prescriptions and progres-
sion to chronic opioid use in the urgent care setting. These
results suggest that in-clinic opioid administration in urgent
care could drive availability of opioids for diversion, and
overdose, and may contribute to chronic opioid use. Future
research may examine usual pain management strategies
employed in urgent care settings across the USA.
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