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Abstract

Objective: Urgent care centers (UCs) commonly evaluate patients with respiratory

infections, and patients increasingly prefer UCs to emergency departments (EDs)

because of their customer-centric approach. The aim of this study is to describe antibi-

otic and opioid prescribing among UC and ED visits with respiratory diagnoses.

Methods: This is a cross-sectional study of visits to 7 EDs and 6 UCs in the greater

Chicago area. We included visits from July 1, 2017, to June 30, 2019, with a primary

diagnosis of upper or lower respiratory infection. We describe the proportion of visits

resulting in an antibiotic or antitussive prescription as well as themost frequently pre-

scribedmedications in these categories.We also describe the demographic and clinical

characteristics of visits.

Results: Of 9134 ED visits, 32.9% were prescribed an antibiotic and 14.4% an anti-

tussive (6.6% opioid). Of 41,380 UC visits for respiratory diagnoses, 57.9% were pre-

scribed an antibiotic and 25.0% an antitussive (9.3% opioid). The most frequently pre-

scribed antibiotics among ED and UC visits were penicillins (36.6% and 44.5%, respec-

tively) andmacrolides (44.1%and35.3%, respectively). Themost commonly prescribed

opioidwas codeine (55.6% and 91.0%, respectively).Medianwaiting room timewas 16

and 5minutes for ED andUC visits, respectively; median length of staywas 178 and 41

minutes, respectively.

Conclusions: Antibiotics and antitussives, including opioids, are frequently prescribed

for ED and UC visits with non-bacterial respiratory diagnoses. These findings suggest

greater attention to the appropriateness of antibiotic prescribing in both settings and

the incorporation of specific guidance on codeine products in opioid-prescribing guide-

lines.
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1 INTRODUCTION

1.1 Background

Urgent care centers (UCs) are an increasingly common service con-

text for patients to seek care for low-acuity conditions. Their use has

increased by 119% in recent years, whereas emergency department

(ED) use has decreased by 36%.1 It has been theorized that patients

prefer UCs over EDs or doctor’s offices because they offer the con-

venience of shorter wait times2 and provide care for about one tenth

of the cost compared with the ED.3 Furthermore, same-day appoint-

ments are often unavailable in primary care. Patients rate UCs signifi-

cantly higher than EDs, with greater satisfaction relating to customer

service and receipt of prescriptions.4 Because of this customer-centric

approach, it has been suggested that UCs are a substantial source of

unnecessary antibiotic prescribing.5

Unnecessary antibiotic prescribing, most commonly for upper res-

piratory infections such as sinusitis and pharyngitis,5,6 has been tar-

geted as low-value care in recent years. One study found that less than

half of antibiotic prescriptions for acute respiratory conditions were

appropriate according to 2011 guidelines.6 In response, the American

College of Emergency Physicians partnered with the Choosing Wisely

campaign in 2014 to recommend against prescribing antibiotics for

sinusitis, citing antibiotic resistance and reduction of avoidable health-

care costs.

1.2 Importance

Opioid medications, particularly codeine, may also be prescribed for

relief of cough symptoms from respiratory conditions despite limited

evidence of efficacy.7 However, no study has yet evaluated whether

opioids are prescribed within UC settings in a similar manner to

antibiotics, despite the recent rise in UC use and patient preference

for customer-centered care. This is an important knowledge gap to

address given that the opioid epidemic continues to be a national con-

cern and multiple studies have shown an association between opi-

oid prescribing and long-term opioid use and outcomes.8,9 Substantial

rates of opioid prescribing within UC and ED settings, particularly for

antitussive products such as codeine, may point to the need to include

specific guidance on prescribing opioids for cough relief in existing pre-

scribing guidelines.

1.3 Goal of this investigation

The purpose of this study is to describe the rates of antibiotic and anti-

tussive prescribing among UC and ED visits with upper or lower respi-

ratory diagnoses.We focus on UC and ED visits because of their acute,

unscheduled nature.

2 METHODS

2.1 Study design and setting

We conducted a cross-sectional study of unscheduled visits for upper

and lower respiratory infections at 7 EDs and 6 UCs in a large health

system in the greater Chicago, Illinois, area from July 1, 2017 to June

30, 2019. The 6 UCs have a combined annual visit volume of>157,000

visits (mean, 22,000 visits/UC), with 3 locations in downtown Chicago

and3 locations in outlying suburbs.UCs are typically staffedby1physi-

cian and 2 advanced practice provider (APPs; including physician assis-

tants and nurse practitioners); physicians are not routinely involved in

patient visits evaluated by APPs but are available for consultation if

needed.

2.2 Selection of participants

We included all UC visits and all discharged ED visits with a primary

diagnosis of upper or lower respiratory infection based on previously

used International Classification of Diseases, Tenth Revision (ICD-10)

codes (see the Supplementary Appendix).5,10 We excluded diagnoses

indicating a bacterial etiology (eg, bacterial pneumonia, streptococcal

pharyngitis) given our focus on inappropriate antibiotic prescribing.

This study was approved by the Northwestern University Institutional

Review Board.

2.3 Data collection

The Northwestern Medicine health system launched a unified

electronic health record (Epic) in March 2018; before this, EDs

used a different electronic health record vendor (Cerner), whereas

UCs used a legacy version of Epic. Data from all electronic health

record versions and eras are compiled in a unified database in the

Northwestern Medicine Enterprise Data Warehouse (EDW). We

extracted clinical visit information from the EDW using structured

query language; we then cleaned, collated, and coded these raw data

in Microsoft Excel version 16.6 for analysis in Stata version 14.2.

We performed data checks and visualizations across all variables

to ensure that all ED and UC visits were included across the study

period.
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The Bottom Line

Patients with respiratory tract infections commonly seek

care at urgent care centers (UCs) and emergency depart-

ments (EDs). Most of these infections are caused by respira-

tory viruses, although antibiotic prescription is common. In a

cohort of 9134 ED and UC patients with non-bacterial respi-

ratory infections, 33%were prescribed an antibiotic and14%

an antitussive. Greater attention to antimicrobial steward-

ship in this population is warranted as are future investiga-

tions focused on identifying patients whomight benefit from

antimicrobial treatment.

2.4 Measurements

Wedescribeddemographic characteristics (age, sex, race, ethnicity, pri-

mary insurance, major comorbidities) and visit characteristics (Emer-

gency Severity Index [ESI] triage score, waiting room time, total length

of stay) usingproportions,means, ormedians as appropriate. ESI scores

were assigned by ED triage staff at patient check-in; ESI scores are not

used atUC visits.Waiting room time and length of staywere calculated

by subtracting the electronic time stamps for patient check-in from

room assignment and patient departure, respectively. We obtained

exact prescribing data on the first 3medications prescribed.

2.5 Outcomes

We tabulated prescribing data for UC and ED visits to describe

the proportion of visits receiving an antibiotic or antitussive medi-

cation, including opioids, benzonatate and other topical anesthetics,

dextromethorphan, and guaifenesin. If an antitussive contained both

an opioid and a non-opioid (eg, codeine/guaifenesin), we attributed

it solely to the opioid category. We also characterized the propor-

tion of visits prescribed oseltamivir given the clinical overlap between

influenza and respiratory infection symptoms.

2.6 Analysis

Wepresent prescribing data as proportionswith95%confidence inter-

vals (CIs) for descriptive purposes. All analyses were performed using

Stata version 14.2.

3 RESULTS

3.1 Characteristics of study patients

There were 50,514 unscheduled visits with an upper or lower respi-

ratory diagnosis from July 1, 2017, to June 30, 2019 (n = 9134 ED,

TABLE 1 Demographic and visit characteristics

Emergency

department Urgent care

Visits, N 9134 41,380

Age, years, median (IQR) 40 (22–60) 43 (33–56)

Female sex, % 62.8 65.4

Race, %

White 64.1 75.0

Black 27.4 7.7

Hispanic/Latino ethnicity, % 19.7 7.0

Insurance, %

Commercial 36.7 77.1

Medicaid 36.3 2.3

Medicare 22.4 12.1

Self-pay 4.6 8.5

Comorbidities, %

Coronary artery disease 11.7 4.6

COPD 34.6 23.4

Diabetes 17.0 6.1

Hyperlipidemia 27.0 23.2

Hypertension 35.6 20.7

Cerebrovascular accident 6.3 2.2

Waiting room time, minutes,

median (IQR)

16 (6–55) 5 (2–13)

Length of stay, minutes,

median (IQR)

178 (115–272) 41 (29–60)

Prescriptions, % (95%CI)

Antibiotics 32.9 (31.9–33.8) 57.9 (57.4–58.3)

Any antitussivea 14.4 (13.7–15.1) 25.0 (24.6–25.4)

Opioid 6.6 (6.1–7.1) 9.3 (9.0–9.6)

Benzonatate/topicalsb 6.5 (6.0–7.0) 16.0 (15.6–16.3)

Dextromethorphan/guaifenesin

1.6 (1.3–1.8) 0.9 (0.8–1.0)

Oseltamivirc 58.9 (56.5–61.1) 71.0 (69.4–72.5)

CI, confidence interval; COPD, chronic obstructive pulmonary disease; IQR,

interquartile range.
aSome visits were assigned multiple antitussives, so the sum of individual

antitussive types exceeds the whole.
bBenzonatate and topicals include benzonatate, benzocaine, and lidocaine.
cOseltamivir prescription proportions are for visits diagnosed with

influenza only.

n = 41,380 UC). The median patient age of ED and UC visits was 40

years (interquartile range [IQR], 22–60 years) and 43 years (IQR, 33–

56 years), respectively. The majority of patients were female (62.8%

and 65.4%) and White (64.1% and 75.0%) in both ED and UC con-

texts. ED patients had a higher prevalence of all comorbidities com-

pared with UC patients (Table 1). The waiting room time for ED and

UC visits was 16 minutes (IQR, 6–55 minutes) and 5 minutes (IQR, 2–

13minutes), respectively; total lengths of stay were 178minutes (IQR,
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TABLE 2 Specific antibiotics and opioids prescribed

Emergency

department Urgent care

Antibiotic prescribed, N 3002 23,944

Penicillin, n (%) 1100 (36.6) 10,771 (44.5)

Macrolide, n (%) 1324 (44.1) 8447 (35.3)

Tetracycline derivatives, n

(%)

176 (5.9) 3445 (14.4)

Cephalosporin, n (%) 125 (4.2) 594 (2.5)

Fluoroquinolone, n (%) 139 (4.6) 354 (1.5)

Clindamycin, n (%) 90 (3.0) 53 (0.5)

Opioid prescribed, N 599 3859

Codeine, n (%) 333 (55.6) 1622 (91.0)

Hydrocodone, n (%) 222 (37.1) 337 (8.7)

Tramadol, n (%) 33 (5.6) 10 (0.3)

115–272minutes) and 41minutes (IQR, 29–60minutes), respectively.

ThemedianESI ofEDvisitswas3 (IQR, 3–4),with84.0%of visits scored

at 3 or higher.

The most common diagnoses among ED visits were lower res-

piratory tract diagnoses (41.6%), upper respiratory tract diagnoses

(26.4%), influenza (18.7%), and cough (13.2%). Themost common diag-

noses amongUC visits were upper respiratory tract diagnoses (61.6%),

lower respiratory tract diagnoses (20.9%), influenza (7.6%), and cough

(10.0%).

3.2 Main results

One third of ED visits (32.9%; 95% CI, 31.9%–33.8%) and nearly two

thirds of UC visits (57.9%; 95% CI, 57.4%–58.3%) were prescribed

an antibiotic. The most common antibiotics prescribed among ED and

UC visits were penicillins (36.6% and 44.5%, respectively; Table 2),

macrolides (44.1% and 35.3%), and tetracycline derivatives (5.9% and

14.4%). Among visits for influenza, 58.9% of ED visits (95% CI, 56.5–

61.1) and 71.0% of UC visits (95% CI, 69.4–72.5) were prescribed

oseltamivir.

A total of 14.4%of EDvisits (95%CI, 13.7%-15.1%) and25.0%ofUC

visits (9% CI, 24.6%-25.4%) were prescribed an antitussive, and 6.6%

of ED visits (95% CI, 6.1%–7.1%) and 9.3% of UC visits (95% CI, 9.0%–

9.6%)were prescribed an opioid. Themost frequent opioids prescribed

among both ED and UC visits were codeine (55.6% and 91.0%, respec-

tively) and hydrocodone (37.1% and 8.7%, respectively).

4 LIMITATIONS

This study has several limitations. First, although we theorize that

antibiotics and opioid antitussive prescriptions were inappropriate for

these diagnoses, electronic health record data do not contain sufficient

contextual information to determine the appropriateness or neces-

sity of these prescriptions. Similar to many electronic health record

elements, ICD-10 codes serve a primary billing rather than clinical

purpose. As such, ICD-10 codes provide limited ability to differenti-

ate between viral and bacterial etiologies of respiratory infection. For

example, although some codes (eg, J02 acute pharyngitis) contain spe-

cific subcodes that allowed us to exclude bacterial etiologies (eg, J02.0

streptococcal pharyngitis), others do not (eg, J01 acute sinusitis). This

likely reflects the lack of rapid diagnostic testing for bacterial sinusi-

tis as there currently exists for streptococcal pharyngitis given that

the vast majority of acute sinus infections are viral in etiology. Second,

although we juxtapose ED and UC findings in this descriptive study,

patientsmaynot actually perceive these contexts as competingoptions

when seeking care for minor respiratory infections. Finally, although

our study incorporated 7 diverse EDs and 6 UCs, our focus on a single

health system in the greaterChicago areamay limit the generalizability

of our results.

5 DISCUSSION

In this study of 7 EDs and 6 UCs in a large urban health system,

antibiotics and antitussives were frequently prescribed for upper and

lower respiratory diagnoses. We found that nearly 33% of ED visits

and 58% of UC visits were prescribed an antibiotic, which is notable

given our focus on upper and lower respiratory infections typically

associated with viral etiologies. These numbers exceed those reported

in a recent national study by Palms et al, in which antibiotic prescrip-

tion claims for ED visits was nearly 25% and UC visits 46% in a com-

parable set of respiratory diagnoses.5 However, Palms et al excluded

patientswho had recent outpatient antibiotic fills and evaluated claims

for filled prescriptions rather than written prescriptions, which may

partly explain the discrepant findings. In a study of ED opioid prescrip-

tions using prescriptionmonitoring programdata, 20%of prescriptions

went unfilled.11

To our knowledge, this is the first study to describe antitussive pre-

scribing among unscheduled visits for respiratory diagnoses.We found

that >14% of ED visits and 25% of UC visits were prescribed an anti-

tussivemedication, most commonly opioids or topical anesthetics such

as benzonatate. Themost frequent opioid prescribedwas codeine, con-

sistent with known formulations for cough relief, such as guaifenesin–

codeine or promethazine–codeine. Although the use of codeine is dis-

couraged in children and breastfeedingmothers, no opioid-prescribing

guidelines currently discuss the use of opioids as antitussives.12 If

these study findings are confirmed in other settings or a nationally

representative sample, we recommend that future guidelines address

the prescribing of opioids as an antitussive among adults, particularly

given the questionable efficacy of codeine for cough relief.7 Although

codeine is considered aweakopioid, all opioids carry a risk of direct and

indirect harm through unintentional overdose or instigation of long-

term use.9

In addition, we found that 59% of ED visits and 71% of UC visits

diagnosed with influenza were prescribed oseltamivir. This finding is

notable given the lower incidence of serious comorbidities among UC

visits and the limited efficacy of oseltamivir in reducing time to allevia-

tion of symptoms and its associated gastrointestinal adverse effects.13
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These findings should be viewed as exploratory given that influenza

diagnoses comprised only a portion of the total visits evaluated in this

study (n= 4856) and should be confirmed in a larger and more diverse

data set. Future areas of study should explore clinician and patient

motivations for prescribing and receiving oseltamivir to better under-

stand this trend.

A strength of our study designwas the focus on the electronicmedi-

cal record as the primary data source rather than administrative claims

data. This allowed us to report on prescribed, rather than filled, medi-

cations, which better reflect clinician attitudes and behaviors relating

to symptom control rather than patient desire or ability to fill medica-

tions. This data source further allowed us to capture key operational

metrics, such as waiting room time and length of stay. Consistent with

prior research, we found that both waiting room time and length of

staywere shorter forUCvisits comparedwith EDvisits, supporting the

theory that patients prefer UCs because of the greater convenience.2,4

In the setting of more frequent antibiotic and antitussive prescribing,

patientsmight also preferUCs because of the greater emphasis on pre-

scribingmedications consistentwith a retail-based approach to health-

care.

Althoughwepresentdata frombothEDandUCvisits, thesedataare

intended to be descriptive rather than statistically comparative as we

would expect that prescribing rates might differ between these 2 con-

texts given their distinct patient populations. Indeed, we found thatUC

visits reflected a higher prevalence ofWhite and insured patients with

a lower burden of major comorbidities. Some differences in patient

characteristics could be explained by varying operational procedures

at EDs and UCs. For example, UCs collect patient insurance informa-

tion at check-in and routinely provide information on patient copay

obligations, which may discourage uninsured patients from complet-

ing the check-in process. EDs, on the other hand, are mandated by

law to provide a medical screening exam to all individuals and must

refrain from making any remarks that might be interpreted as link-

ing the provision of services to patient insurance or ability to pay. To

what extent the resulting differences in patient characteristics account

for the observed differences in antibiotic and antitussive prescribing is

unclear and outside of the scope of the current study design.

In conclusion, we found that antibiotic and antitussive medications

are frequently prescribed in both EDandUCvisits for respiratory diag-

noses,with codeine products comprising themajority of opioid antitus-

sive prescriptions. If our findings are confirmed in other diverse set-

tings, future revisions of opioid-prescribing guidelines should specifi-

cally address the prescribing of opioids for antitussive indications. Fur-

thermore, the high rate of antibiotic prescribing for respiratory infec-

tions, despite established guidelines recommending against routine

prescribing, suggests that additional efforts at optimizing prescribing

may bewarranted.
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