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Study objectives: To detail variation in the number of doses of dexamethasone used to treat children with asthma 
exacerbations discharged from the emergency department (ED) and to assess whether treatment with 1 dose versus 2 doses 
was associated with different clinical outcomes. We hypothesized that clinical outcomes would not differ between groups.

Methods: We conducted a retrospective cohort study of children aged 2 to 20 years discharged from either of 2 EDs after 
treatment with dexamethasone for an asthma exacerbation. The primary outcome was an ED revisit, and the secondary outcome 
was a hospitalization, each measured within 14 days. The primary exposure was prescription of a second dose of dexamethasone 
at discharge. Propensity score adjustment with inverse probability of treatment weighting was used to mitigate confounding.

Results: Among 2,063 children included, 1,277 (61.9%) were prescribed a second dose of dexamethasone. In the propensity 
score-weighted cohort, the risk of an ED revisit was 5.2% for children who received 1 dose and 5.7% for children who received 2 
doses (risk difference, 0.45%, 95% confidence interval [CI]: –1.4% to 2.3%). The risk of hospitalization was 0.85% in the 1-dose 
group and 0.83% in the 2-dose group (risk difference 0.02%, 95% CI: –0.93% to 0.89%).

Conclusion: Nearly two-thirds of children with asthma exacerbations were treated with 2 doses of dexamethasone rather than a 
single dose, even though treatment with 2 doses was not associated with improved outcomes. These results suggest that 1 dose 
of dexamethasone may be sufficient to treat many children with asthma exacerbations discharged from the ED. [Ann Emerg 
Med. 2026;88:46-54.]

Please see page 47 for the Editor’s Capsule Summary of this article.
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INTRODUCTION

Background
Acute asthma exacerbations in children account for 

more than 700,000 emergency department (ED) visits 
annually in the United States. 1,2 To improve symptoms 
and prevent adverse health outcomes in children with 
moderate-to-severe asthma exacerbations, professional 
guidelines recommend treatment with systemic 
corticosteroids. 3,4 Whereas prednisone historically was the 
recommended treatment, randomized trials suggest that 1 
to 2 doses of dexamethasone have similar efficacy to 3 to 5 
days of prednisone, with fewer adverse effects and 
improved adherence. 5-12 As a result of this evidence, 
international guidelines endorse 1- or 2-dose regimens of 
dexamethasone as alternatives to prednisone, and the 
overall use of dexamethasone for asthma exacerbations in 
the United States has increased 5-fold in the last

decade. 1,13 Although 2 prior studies have investigated the 
effectiveness of 1 versus 2 doses of dexamethasone, these 
studies were not powered to detect clinically important 
differences in ED revisits, an important measure of 
treatment response. 14,15

Importance
Determining whether children with asthma 

exacerbations treated with 1 versus 2 doses of 
dexamethasone have different outcomes is critical given 
the potential harms of corticosteroid treatment. In 
pediatric trials, corticosteroid treatment in children has 
been associated with vomiting, behavioral changes, and 
sleep disturbance. 16 Additionally, population-based 
observational studies in children have demonstrated that 
short courses of systemic corticosteroids are associated with 
osteopenia, sepsis, pneumonia, and gastrointestinal
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Editor’s Capsule Summary

What is already known on this topic 
Dexamethasone is an effective treatment for 
pediatric asthma exacerbations, but impact of a 
second dose is unknown.

What question this study addressed
After one dose of dexamethasone administered in the 
emergency department (ED), is a prescription for a 
second dose associated with fewer revisits after 
adjusting for severity?

What this study adds to our knowledge
The risk of revisit was not lower for children given a 
dexamethasone prescription (5.7% prescription vs 
5.4% no prescription; risk difference 0.5%, 95% 
CI –1.4% to 2.3%).

How this is relevant to clinical practice
For children with an asthma exacerbation discharged 
from the ED, a second dose of dexamethasone may 
not be necessary.

bleeding. 17,18 The risks of these potential harms are 
amplified in children with asthma, who often receive 
multiple courses of corticosteroids each year. 17 

Accordingly, professional societies have emphasized that 
judicious use of corticosteroids for asthma should be a 
public health priority. 19,20

Goals of This Investigation
The objectives of this study were to detail variation in 

the number of doses of dexamethasone used to treat 
children with asthma exacerbations discharged from the 
ED and to determine whether treatment with 1 dose 
rather than 2 doses is associated with different clinical 
outcomes. We hypothesized that there would be no 
differences in clinical outcomes between children treated 
with 1 dose or 2 doses.

METHODS
Study Design and Setting

This was a retrospective cohort study of visits to either 
of 2 pediatric EDs affiliated with a tertiary care academic 
pediatric hospital between January 2017 and August 2024 
(the most recent available data). The EDs serve a 
combined 60,000 visits per year and are staffed by 
pediatric emergency physicians, residents in pediatrics and 
in emergency medicine, and respiratory therapists. Medical 
care for children with asthma exacerbations is supported

by a clinical pathway that is similar at both sites, though 
decisions about disposition and medication prescribing are 
left to the discretion of the attending physician.

We accessed detailed demographic data and encounter-
level clinical data from the electronic health record. We 
examined continuous variables for outliers visually using 
histograms and boxplots and numerically using summary 
statistics. We manually examined all categories and 
frequencies of categoric variables using frequency tables. 
We did not identify any extreme or implausible values, so 
we did not exclude any observations on this basis. The 
only variable for which some data were missing was the 
asthma severity score (see Sensitivity Analyses). This study 
was considered nonhuman subjects research by the 
Institutional Review Board. We followed the 
Strengthening the Reporting of Observational Studies in 
Epidemiology reporting guidelines.

Selection of Participants
We included ED visits resulting in discharge by 

children aged 2 to 20 years with a discharge diagnosis of 
asthma (International Classification of Diseases, 10th 
revision, Clinical Modification code: J45) in any diagnosis 
field who were treated with a dose of systemic 
dexamethasone while in the ED. For each patient, we 
included only the first eligible encounter for asthma during 
the study period. To distinguish index ED visits from visits 
that would be classified as revisits in our analysis, we 
excluded children with an ED visit or hospitalization 
within the prior 14 days. To avoid inclusion of visits in 
which other systemic corticosteroids were used, we 
excluded children who were prescribed or treated with a 
systemic corticosteroid in any context within 7 days prior 
to the index visit and those who were treated with or 
prescribed a systemic other than dexamethasone (ie, 
prednisone, prednisolone, or methylprednisolone) at the 
index ED visit. We also excluded children who were 
treated with dexamethasone doses outside of the 
therapeutic range (0.3-0.6 mg/kg, maximum 16 mg), as 
sub- or supratherapeutic dosing could result in different 
outcomes regardless of the number of treatment doses. 21 

Additionally, we excluded children with concomitant 
discharge diagnoses of anaphylaxis, croup, urticaria, or 
angioedema, as dexamethasone treatment in these cases is 
common and may not have been for asthma. 22-24 Finally, 
we excluded children without a documented asthma 
severity score (the Modified Pediatric Asthma Severity 
Score [MPASS]), as this variable was used to adjust for 
illness severity in the comparative effectiveness
analysis. 25,26

Volume 88, no. 1 : July 2026 Annals of Emergency Medicine 47

Dave et al Dexamethasone Treatment Regimen in Children With Asthma Exacerbations



Exposures
The primary exposure was whether a second dose of 

oral dexamethasone was prescribed at discharge. We 
considered any oral formulation (eg, tablet, liquid) at a 
therapeutic dose (0.3-0.6 mg/kg).

Outcomes
The primary outcome was an all-cause ED revisit and 

the secondary outcome was an all-cause hospitalization, 
each assessed 1 to 14 days after discharge. We did not 
include revisits within 24 hours—the typical 
recommended time between the first and second doses—as 
these early outcomes would not be attributable to the 
duration of dexamethasone treatment. 10,12

We evaluated the occurrence of 2 exploratory outcomes: 
office visits and new systemic corticosteroid treatments 
within 14 days. The rationale for studying these outcomes 
was that some children with persistent symptoms might 
seek additional care in settings other than the ED. We 
evaluated these outcomes only in children with established 
primary or pulmonary care at the hospital or its affiliated 
clinics, as we did not have access to these data for other 
children. Established primary or pulmonary care was 
defined—through manual review by 3 investigators (SD, 
IGH, and DJS)—as attendance of at least one visit to an 
affiliated primary care or pulmonary clinic within the prior 
18 months. We chose an 18-month period to account for 
variation in the timing of recommended annual primary 
care visits.

Statistical Analysis
Demographic and clinical characteristics associated 

with the treatment regimen. To assess whether clinical 
and/or sociodemographic characteristics were associated 
with treatment with 1 versus 2 doses of dexamethasone, we 
performed multivariable logistic regression accounting for 
clustering by treating physician. Covariates were chosen 
for inclusion in the model based on an a priori literature-
based assessment of their association with the outcome 
(1 vs 2 doses of dexamethasone) and included age, sex, 
parent-reported race and ethnicity, preferred language, 
insurance status, visit year, season (April to September vs 
October to March), treating facility, maximum MPASS 
(0-15, larger numbers indicate a more severe exacerbation), 
treatment with bronchodilators (albuterol, levalbuterol, 
ipratropium), treatment with magnesium sulfate, or 
treatment with or prescription of an antibiotic. 27-29 We 
included the social constructs of race and ethnicity because 
of prior associations between these constructs and 
management of asthma. 29-33 We included the maximum

MPASS—rather than the first or last recorded 
MPASS—because it was found to be most strongly 
associated with a prescription for a second dose of 
dexamethasone.

Comparative effectiveness of 1 versus 2 doses of 
dexamethasone. To adjust for potential confounding by 
indication—whereby certain children might be more likely 
both to be prescribed a second dose of dexamethasone and 
to experience one of the outcomes—we generated 
propensity scores to estimate the probability of being 
prescribed a second dose of dexamethasone for each 
patient. We generated propensity scores using 
multivariable logistic regression, clustering on the treating 
physician. Covariates were chosen based on the 
investigators’ assessments of variables that would be 
associated with dexamethasone treatment, as described 
above. We assessed the overlap assumption graphically 
with histograms and kernel density plots of propensity 
scores by treatment group and numerically using summary 
statistics. We also calculated the proportion of encounters 
within the region of common support. Using inverse 
probability of treatment weights, we generated a weighted 
cohort to balance anticipated differences in baseline 
characteristics across exposure groups. We considered 
baseline characteristics to be balanced in the weighted 
cohort if the standardized differences were less than 0.1. 34 

We reported average treatment effects as risk differences 
with 95% confidence intervals (CIs). We used inverse 
probability of treatment weights instead of propensity 
matching to maximize statistical power by preserving all 
data in the analysis. Based on an anticipated 6% risk of an 
ED revisit, a sample size of 1,552 would be required to 
detect a 3% risk difference between groups with 80% 
power and α=0.05. We chose this clinically significant risk 
difference to be slightly smaller than the 4% to 5% 
difference used in 2 randomized trials of dexamethasone 
versus prednisone, as the definition of treatment failure in 
those studies included unscheduled outpatient 
visits—which may have represented less severe 
outcomes—in addition to ED revisits. 11,12

Sensitivity Analyses
Due to missing asthma severity scores at some visits, we 

performed a sensitivity analysis in which we included the 
triage acuity score (1-5) instead of the asthma severity 
score in the model to generate propensity scores. 
Additionally, we repeated the primary analysis including 
revisits and hospitalizations within 24 hours. Analyses were 
conducted using Stata 18 (Stata Corp, College Station, 
TX).
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RESULTS
Cohort Characteristics

After exclusions (Appendix E1, available at http://www. 
annemergmed.com), a total of 2,063 ED visits for asthma 
exacerbations were included in the analysis. Overall, the 
median age was 5 years (interquartile range 3.7 years), and 
1,293 (62.7%) identified as male (Table 1). The illness

severity was mild (MPASS 0-5) in 977 (47.3%) of visits 
and moderate (MPASS 6-10) in 958 (46.4%) of visits.

Variation in Dexamethasone Treatment Regimen 
Overall, 786 (38.1%) received a single dose of 

dexamethasone, and 1,277 (61.9%) received 2 doses. The 
proportion treated with 2 doses varied substantially 
according to the treating attending physician (Figure). In 
multivariable logistic regression analysis, clinical site 
(adjusted odds ratio, 0.49, 95% CI: 0.30 to 0.81 for site 2 
compared with site 1), MPASS (1.08, 1.05, and 1.11 for 
each 1-point increase in the score), and concomitant 
treatment with ipratropium (1.92, 1.50, and 2.47) at the 
index visit were associated with treatment with 2 doses of 
dexamethasone (Table 2).

Clinical Outcomes in Children Receiving 1 Versus 2 
Doses of Dexamethasone

After propensity score adjustment using inverse 
probability of treatment weights, the weighted cohort 
included 1,028 patients (49.8%) who received 1 dose of 
dexamethasone and 1,035 (50.2%) who received 2 doses. 
There was substantial overlap in the distribution of 
propensity scores between groups (Appendix E1). The 
proportion of encounters within the region of common 
support was 99.4%.

The weighted cohort was balanced on all baseline 
characteristics (Appendix E1). In the weighted cohort, the 
risk of an ED revisit within 14 days was 5.2% (3.4%, 
7.1%) for children who received 1 dose of dexamethasone 
and 5.7% (4.5%, 6.9%) for children who received 2 doses 
(risk difference, 0.45%, 95% CI: –1.4% to 2.3%)
(Table 3). The risk of hospitalization within 14 days was 
0.85% (0.14%, 1.6%) in those who received 1 dose of 
dexamethasone compared with 0.83% (0.33%, 1.3%) in 
those who received 2 doses (risk difference, 0.02% 95% 
CI: –0.93% to 0.89%). Among the subgroup of 587 
children who received primary or pulmonary care within 
the health system, there were no differences in the risks of 
office visits (17.7%) or new corticosteroid treatments 
(10.4%) during the subsequent 14 days (Table 3). In the 
sensitivity analyses that (1) included children without 
MPASS scores and (2) included revisits within 24 hours, 
there were no differences in the risks of the outcomes 
across groups (Appendix E1).

LIMITATIONS
This study has limitations. First, due to the 

retrospective design, the identified associations may not be 
causal. Although our propensity adjustment methods

Table 1. Characteristics of the unweighted cohort.

Characteristic 1 Dose 2 Doses

N (%) 786 (38.1%) 1,277 (61.9%)

Season

Apr-Sep 381 (48.5%) 643 (50.4%)

Oct-Mar 405 (51.5%) 634 (49.6%)

Facility

Site 1 195 (24.8%) 581 (45.5%)

Site 2 591 (75.2%) 696 (54.5%)

Age group

2-3 y 238 (30.3%) 426 (33.4%)

4-6 y 230 (29.3%) 392 (30.7%)

7-11 y 213 (27.1%) 311 (24.4%)

12-20 y 105 (13.4%) 148 (11.6%)

Sex

Female 307 (39.1%) 463 (36.3%)

Male 479 (60.9%) 814 (63.7%)

Race and ethnicity

Hispanic 292 (37.2%) 422 (33.0%)

Black, non-Hispanic 218 (27.7%) 289 (22.6%)

White, non-Hispanic 64 (8.1%) 137 (10.7%)

Other, non-Hispanic 162 (20.6%) 318 (24.9%)

Unknown/declined 50 (6.4%) 111 (8.7%)

Language

Other 170 (21.6%) 214 (16.8%)

English 616 (78.4%) 1,063 (83.2%)

Insurance

Private 206 (26.2%) 434 (34.0%)

Public 567 (72.1%) 815 (63.8%)

Self-pay 13 (1.7%) 28 (2.2%)

Any ED visit for asthma in 
the prior year

110 (14.0%) 179 (14.0%)

MPASS score (mean, SD) 5.018 (2.937) 6.231 (2.923)

Albuterol treatment at the 
index visit

681 (86.6%) 1,214 (95.1%)

Ipratropium treatment at 
the index visit

626 (79.6%) 1,136 (89.0%)

Magnesium treatment at 
index visit

29 (3.7%) 99 (7.8%)

Antibiotic treatment/ 
prescription

33 (4.2%) 41 (3.2%)
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resulted in a weighted cohort that was balanced across 
exposure groups on all measured covariates, it is possible 
that our results were confounded by unmeasured variables. 
For example, we may not have fully captured differences in 
asthma severity across groups, and we were unable to 
measure whether discharge instructions or return 
precautions differed across groups. Second, although the 
study’s large diverse cohort allowed for the comparison of 
the primary outcomes across exposure groups with high 
precision, it is possible that the findings from these 2 
pediatric EDs do not generalize to other clinical sites. 
However, the demographic and clinical characteristics of 
the included cohort were similar to those in national 
cohorts of children with asthma discharged from pediatric 
or general EDs. 1,29,35 Third, because we used data from 
the electronic health record within a single health system, 
we lacked complete follow-up data for children who may 
have sought care at other facilities after discharge from the 
index visit. Still, the risks of revisits and hospitalizations 
observed in our study aligned with those seen in previous 
studies, and we would expect unmeasured outcomes to be 
balanced across exposure groups. 14,36-40 Additionally, for 
the subset of children who received primary care within 
our health system, we observed no differences in the 
frequency of office visits outside our health system during 
the follow-up period. Although not directly measurable in 
our data, we would expect a similar pattern of health care 
use among the other children included in the study. 
Fourth, our primary exposure was defined according to a 
prescription for dexamethasone on discharge. Prior

research suggests that parents of children with asthma 
report filling more than 90% of discharge prescriptions for 
oral corticosteroids and administering more than 80%, but 
we could not confirm dispensation of the prescription or 
whether/when a second dose was consumed. 15,41 

Accordingly, our findings should be interpreted as an 
intention-to-treat analysis.

DISCUSSION
In this cohort study of children with asthma 

exacerbations discharged from EDs in a large health 
system, approximately two-thirds of children were treated 
with 2 doses rather than 1 dose of dexamethasone. We 
identified substantial variation in the treatment regimen 
according to nonclinical variables (ie, the treating clinician 
and clinical site) and markers of clinical illness severity (ie, 
the asthma severity score and concomitant treatments). 
After adjusting for baseline differences across exposure 
groups, there were no differences in the risks of ED 
revisits, hospitalizations, office visits, or new corticosteroid 
treatments according to whether a 1- or 2-dose regimen 
was used.

Previous studies of children hospitalized or treated in 
the ED for asthma exacerbations have demonstrated large 
increases over time in the proportion of children treated 
with dexamethasone rather than prednisone derivatives. 1,42 

Our study adds to these findings by demonstrating that 
nearly two-thirds of children discharged from the included 
EDs were treated with 2 doses of dexamethasone rather

Figure. Physician-level proportions of encounters in which 2-dose regimens were used, plotted against ED revisits. The x-axis 
shows the proportion of index encounters in which the physician prescribed a second dose of dexamethasone. The y-axis shows 
the proportion of index encounters for that physician that resulted in an emergency department revisit. Colors correspond to the 
practice site, and the size of the dot is proportional to the number of visits seen by the physician during the study period. The 
figure excludes physicians who saw fewer than 10 eligible encounters during the study period.
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than a single dose. The finding that most children were 
treated with 2 doses may reflect clinicians’ reluctance to 
undertreat symptoms in the absence of definitive evidence 
to support either regimen, an overestimation of the 
benefits of a second dose of dexamethasone, or an 
underestimation of the potential risks of overtreatment. 43

We identified substantial variation in treatment 
duration according to the treating clinician and the clinical 
site. The observed clinician-level variation may reflect 
learned behaviors from clinical training, subjectivity in the 
assessment of illness severity, or differences in the

perceived risks and benefits of incremental doses of 
corticosteroids. Similarly, variation by site mirrors 
hospital-level variation in the management of other 
common pediatric conditions and likely reflects differences 
in hospital or ED culture. 22,44-47 Together, these findings 
suggest an opportunity to develop additional evidence to 
guide treatment recommendations, with the goal of 
standardizing care, improving clinical outcomes, and 
minimizing harms.

In addition to identifying variation in treatment 
according to certain nonclinical factors, we also observed 
an association between markers of illness severity (eg, the 
asthma severity score) and treatment regimen. These 
findings suggest that some clinicians may prescribe a 
second dose of dexamethasone for children who they judge 
to be more severely ill—a practice with intuitive appeal but 
without an evidence-based standard. Although we lacked 
the sample size to perform a stratified analysis to determine 
whether certain children with greater illness severity might 
benefit from 2 doses of dexamethasone, future studies 
should seek to determine differences in treatment effects 
according to illness severity.

After adjusting for baseline differences across exposure 
groups, we found that there were no differences in the risks 
of ED revisits or hospitalizations between children who 
received 1 or 2 doses of dexamethasone. These results 
build on findings from a small randomized noninferiority 
trial of 1 versus 2 doses of dexamethasone as well as a 
single-center observational study, which were 
underpowered to detect clinically significant differences in 
ED revisits or hospitalizations across groups. 14,15 We 
could not evaluate efficacy of a second dose because we 
only measured prescribing, not medication administration. 
It is possible that a second dose could be more effective, 
and future work should explore efficacy, especially in high-
risk subpopulations such as those with more severe asthma 
phenotypes.

Given that nearly two-thirds of children in the cohort 
were treated with 2 doses, our findings support efforts to 
safely reduce unnecessary steroid exposure for children 
treated for asthma exacerbations. 43 In pediatric trials, 
treatment with short course of systemic corticosteroids has 
been associated with an approximate 5% risk each of 
vomiting, behavior change, and sleep disturbance. 16 

Similarly, a large population-based cohort study in 
children showed a 1.4- to 2.2-fold increased risk of 
gastrointestinal bleeding, sepsis, or pneumonia within 30 
days after receiving a short course of systemic 
corticosteroids. 18 In children with asthma, oral 
corticosteroid bursts have been shown to reduce bone 
mineral density in a dosage-dependent fashion, whereby

Table 2. Characteristics associated with treatment with 2 doses 
of dexamethasone.

Characteristic

Adjusted Odds Ratio 
(95% CI) for Treatment 

With 2 Doses

Season

Apr-Sep Reference

Oct-Mar 0.96 (0.78-1.18)

Facility

Site 1 Reference

Site 2 0.49 (0.30-0.81)

Age group

2-3 y Reference

4-6 y 1.15 (0.91-1.46)

6-11 y 1.06 (0.82-1.37)

12-20 y 1.14 (0.83-1.56)

Male sex 1.09 (0.91-1.30)

Race and ethnicity

Hispanic Reference

Non-Hispanic Black 0.86 (0.69-1.09)

Non-Hispanic White 1.03 (0.76-1.41)

Other non-Hispanic 0.96 (0.71-1.29)

Unknown/declined 0.88 (0.59-1.33)

Insurance

Private Reference

Public 1.02 (0.79-1.30)

Self-pay 1.67 (0.80-3.50)

Language

Other Reference

English 1.18 (0.90-1.54)

Any ED visit for asthma in the prior year 1.10 (0.81-1.49)

MPASS score (per point) 1.08 (1.05-1.11)

Albuterol treatment at index visit 1.23 (0.92-1.66)

Ipratropium treatment at the index visit 1.92 (1.50-2.47)

Magnesium treatment at index visit 1.64 (0.93-2.91)

Adjusted odds ratios were generated from logistic regression models, accounting for 
clustering by clinician. In addition to the displayed variables, the model is adjusted 
for visit year.
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the risk of osteopenia was 10%, 14%, and 21% in children 
who received 0, 1 to 4, and ≥5 courses, respectively. 17 

From a practical perspective, a single dose of 
dexamethasone ensures adherence and reduces the 
financial and logistical burdens of filling a prescription or 
returning to a clinic for a second dose. Given that these 
potential harms and burdens are compounded for children 
with asthma, who often receive multiple corticosteroid 
bursts per year, professional societies have made 
corticosteroid stewardship in asthma a public health 
priority. 19,20,43 Although we did not directly measure 
harms that were attributable to different dexamethasone 
dosing regimens, using the minimum effective dose of 
dexamethasone for a single asthma exacerbation has the 
potential to reduce cumulative exposure over time and, in 
turn, the potential adverse effects of that cumulative 
exposure.

In summary, nearly two-thirds of children within this 
large cohort were treated for asthma exacerbations in the 
ED with 2 doses of dexamethasone rather than a single 
dose, but clinical outcomes did not differ according to the 
number of doses. These findings suggest that treatment 
with a single dose of dexamethasone is likely sufficient for 
many patients with asthma exacerbations managed in the 
ED. Further multicenter evidence could guide potential 
standardizations of care, thereby decreasing unnecessary 
exposures to the potential detrimental effects of systemic 
corticosteroids.
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Table 3. Unadjusted and propensity score-adjusted outcomes among children treated with dexamethasone for asthma exacerbations, 
stratified by treatment duration.

Outcome* Analysis

Risk (95% CI) of ED Revisit

Risk difference (95% CI)1 dose 2 doses

Emergency department revisits Unadjusted 5.0% (3.5%-6.7%) 6.1% (4.9%-7.6%) 1.1% (–0.86% to 3.1%)

Adjusted ‡ 5.2% (3.4%-7.1%) 5.7% (4.5%-6.9%) 0.45% (–1.4% to 2.3%)

Hospitalizations Unadjusted 0.76% (0.34%-1.7%) 0.78% (0.42%-1.45%) –0.01% (–0.66% to 0.79%)

Adjusted ‡ 0.85% (0.14%-1.6%) 0.83% (0.33%-1.3%) –0.02% (–0.93% to 0.89%)

Office visits † Unadjusted 17.2% (12.5%-23.1%) 18.0% (14.5%-22.1%) 0.82% (–5.7% to 7.3%)

New steroid prescription † Unadjusted 8.6% (5.4%-13.4%) 11.3% (8.5%-14.9%) 2.7% (–2.3% to 7.7%)

*Outcomes were assessed 1 to 14 days after the index visit.
† Office visits and new steroid prescriptions were assessed in the subgroup of 780 patients who had any visit to a primary care physician or pulmonologist (within the same 
university health care system as the EDs in the study) in the last 18 months. Given smaller sample size, we report unadjusted proportions for these exploratory outcomes.
‡ Propensity scores were generated using logistic regression, clustering by clinician. Inverse probability of treatment weights were applied to create a weighted cohort, in which 
the adjusted outcomes were measured.
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