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Introduction 

A
n an era of increasing antibiotic resistance,1–3 acute 
otitis media (AOM) is a prime target for antibiotic 
stewardship efforts as the diagnosis for which anti-

biotics are most prescribed to children.4,5 The interven-
tion of delayed antibiotic prescribing is a safe, cost-ef-
fective option for the treatment of eligible patients with 
AOM6 that could decrease unnecessary exposure to an-
tibiotics.  

The 2013 American Academy of Pediatrics’ clinical 
practice guideline for AOM states antibiotic treatment 
may be delayed while the patient is observed for pro-
gression or resolution of symptoms for 48-72 hours if 
a patient 6–23 months of age has nonsevere unilateral 
AOM or a patient >24 months of age has nonsevere 
unilateral or bilateral AOM.4 However, immediate pre-
scription of antibiotics for AOM is still the preferred 
practice among medical providers.4 

The COVID-19 pandemic resulted in delayed care-

seeking for severe acute pediatric diagnoses, including 
appendicitis,7 new-onset diabetes with diabetic ketoa-
cidosis,8 sepsis, and malignancy.9 Families also delayed 
routine outpatient pediatric care, including immuniza-
tions.10 What is unknown is whether families delayed 
care for more common acute pediatric diagnoses  like 
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AOM during the pandemic. Postponement in seeking 
care effectively serves as an observation period which 
could affect the patient’s eligibility for delayed antibiotic 
prescribing by the time they are seen in a care setting. 

This study compares the time of presentation for 
AOM to pediatric urgent care centers across the United 
States before and during the COVID-19. We hypothe-
sized that there was a greater time to presentation for 
AOM during the pandemic with an increased percent-
age of patients presenting outside of the delayed anti-
biotic prescribing window compared with those pre-
senting prior to the pandemic. 
 
Materials and Methods 
Study Design 
We performed a retrospective secondary analysis of data 
collected for a national quality improvement project 
across 24 institutions with freestanding pediatric urgent 
care sites for 2 consecutive years. Data were collected 
from a convenience sample of pediatric urgent care 
physicians and advanced practice providers participat-
ing in the quality improvement project. Data were en-
tered by the prescribing providers into an online data 
repository (Research Electronic Data Capture [RED 
Cap]).11,12 

The pre-pandemic time period reflected data sub-
mitted from May-November 2019 and the pandemic 
period was May-November 2020. We included all sub-
mitted records with a diagnosis of AOM based on ICD-
10 code. Records were excluded if they had a co-dia-
gnosis for which an antibiotic is almost always required, 
such as urinary tract infection or pneumonia.13 We 
recorded patient demographics (age, race, language, in-
surance) and clinical characteristics (time to presenta-
tion [duration of symptoms at the time of the en-
counter], associated fever, co-diagnoses, antibiotic 
prescription information) for each encounter.  

 
Measures 
The primary outcome measured the median time to 
presentation (days) for pre-pandemic encounters com-
pared with encounters during the pandemic. We also 
evaluated the time to presentation for each time period 
by sociodemographic and clinical characteristics.  

A secondary outcome measure evaluated the percent-
age of eligible encounters for delayed antibiotic pre-
scriptions and of those eligible encounters, what per-
centage received delayed antibiotic prescriptions. We 
considered encounters eligible for delayed antibiotic 
prescriptions if the patient was >24 months, symptoms 
had been present for <2 days, and fever was absent. 

Data Analysis 
We used the Wilcoxon rank-sum test to compare time 
to presentation between the two study periods. Pear-
son’s chi-square test was used to compare categorical 
factors. All analyses were completed using SAS (version 
9.4; Cary, NC).  

The Institutional Review Board at Children’s Mercy 
Kansas City determined this project was not human-
subjects research.  
 
RESULTS 
There were 1,996 encounters that met inclusion criteria 
during the pre-pandemic period. We excluded 13 of 
these encounters for having a co-diagnosis requiring 
antibiotics. During the pandemic study period, 403 en-
counters met inclusion criteria. We excluded one en-
counter with a co-diagnosis requiring antibiotics from 
this group. 

During the pandemic there was a decrease in the 
number of patient encounters with AOM. However, 
when comparing patient-level characteristics, there were 
some changes in the proportion of AOM encounters pre- 
and during-pandemic. There was an increased number 
of encounters in which AOM was diagnosed for black 
patients (p< 0.001). There was a decrease in proportion 
of encounters with commercial insurance (p<0.001). The 
clinical characteristics also showed a decrease in the pro-
portion of encounters with associated fever (p=0.002). 
The median time to presentation did not change during 
the pandemic (2 days; IQR [2,4]) compared with pre-
pandemic (2 days; IQR [2,4]) (Table 1).  

Encounters with associated fever had a shorter me-
dian time to presentation during the pandemic (2 days; 
IQR [2,3]) compared with pre-pandemic (3 days; IQR 
[2,4]); p=0.04). However, encounters with no associated 
fever had a longer median time to presentation during 
the pandemic (3 days; IQR [2,4]) compared to the pre-
pandemic (2 days; IQR [1,3]; p=0.02) (Table 2).  

The percentage of encounters eligible for delayed pre-
scribing pre-pandemic (18.4%) compared with during 
the pandemic did not change (16.4%; p=0.34). Of those 
encounters eligible for delayed antibiotics, the rate of 
receiving immediate antibiotics did not change between 
the pre-pandemic (26.0%) and pandemic (21.2%; 
p=0.58).  
 
Conclusions 
In a national database of pediatric urgent care en-
counters, there was no difference in time to presentation 
for patients diagnosed with AOM before and during 
the COVID-19 pandemic. While other studies have re-
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ported a delay in seeking care for higher-acuity dia-
gnoses and routine well-care, our results suggest that 
the common diagnosis of AOM did not see similar de-
lays in presentation to pediatric urgent care centers. 

While AOM is a low-acuity condition, it is often as-
sociated with symptoms of viral upper respiratory in-
fections similar in presentation to COVID-19. During 
the pandemic, families presented for evaluation sooner 
when fever was associated with ear pain, possibly due 
to COVID-19 concerns, or conversely were more willing 
to watch and wait at home if their child was not having 
fevers in an attempt to avoid interacting with the 
healthcare system at that time. 

Given that overall patients presented in similar time 
frames for AOM both before and during the pandemic, 
it is unsurprising that the percentage of encounters eli-
gible for delayed antibiotics also did not change. Ad-
ditionally, the percentage of eligible patients who re-

ceived delayed antibiotics remained low for both time 
periods. This practice of providing immediate antibiotic 
prescription for AOM rather than recommending a 
period of observation is consistent with previous 
studies.6,14–17 A multitude of provider and parental factors 
contribute to continued high immediate prescribing 
rates.14,18,19 However, many patients in our study pre-
sented after the symptoms had been present for at least 
2 days, which precludes those patients from being eli-
gible for further watchful waiting. The lack of serious 
complications in our study population who on average 
presented after 2 days of symptoms adds to the evidence 
that delayed prescribing is a safe treatment option for 
eligible patients with AOM. 
 
Limitations 
There are several limitations to this study. This was a 
retrospective secondary analysis of a quality improve-
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Table 1. Demographics

2019 (N=1983) 2020 (N=402) p value 

Age—median [IQR] 2 [1, 5] 2 [1, 5] 0.0406 

Race—freq (%) <0.0001

Black 169 (8.5%) 52 (12.9%)  

Other 433 (21.8%) 9 (2.2%)  

Unsure 0 (0.0%) 62 (15.4%)  

White 1381 (69.6%) 279 (69.4%)

Language 0.3677 

English 1733 (92.6%) 370 (94.2%)  

Other language 29 (1.5%) 7 (1.8%)  

Spanish 109 (5.8%) 16 (4.1%)  

Insurance <0.0001 

Commercial 1080 (54.5%) 171 (42.5%)  

Public 708 (35.7%) 157 (39.0%)  

None/self-pay 52 (2.6%) 11 (2.7%)  

Other/unknown 143 (7.2%) 63 (15.7%)  

Any fever 1017 (52.2%) 173 (43.5%) 0.0016 

Type of prescription 0.4185 

Immediate 217 (10.9%) 37 (9.2%)  

Delayed 1590 (80.2%) 332 (82.6%)  

In office 159 (8.0%) 32 (8.0%)  

None 17 (0.9%) 1 (0.3%)  

Duration of symptoms—
median [IQR]

2 [2, 4] 2 [2, 4] 0.7605
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ment project database and causality of our findings 
cannot be identified. Our study only included patients 
diagnosed with AOM and we did not evaluate the time 
to presentation for ear pain due to other diagnoses. Al-
though our study included patient encounters from 24 
different pediatric urgent cares across the United States, 
our results are limited to patients treated by pediatric 
urgent care clinicians participating in an antibiotic stew-
ardship project and may not be generalizable to other 
settings. 

Despite a growing body of evidence of delayed pedi-
atric care during the COVID-19 pandemic, there was 
no difference in time to presentation for patients dia-
gnosed with AOM in a national multicenter pediatric 
urgent care study. However, during the pandemic, fam-
ilies presented sooner if there was associated fever with 

the ear pain. Most AOM encounters were not eligible 
to receive delayed antibiotics due to presentation after 
2 days of symptoms, which adds to the evidence that 
children who present with otalgia earlier in their course 
can be safely monitored for at least 48 hours prior to 
starting antibiotics. n 
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Take-Home Points

• This study compared the time of presentation for AOM to 
pediatric urgent care centers across the United States before 
and during the COVID-19 pandemic (May through November 
2019 and May through November 2020, respectively). 

• The primary outcome measured the median time to pres-
entation in days for pre-pandemic encounters vs encounters 
during the pandemic. 

• Encounters with associated fever had a shorter median time 
to presentation during the pandemic compared with the 
pre-pandemic time period (2 days vs 3 days, respectively). 

• The percentage of encounters with patients who were eligible 
for delayed prescribing in the pre-pandemic period (18%) 
did not change significantly during the pandemic period 
(16.4%). 

• Of encounters in which the patient was eligible for delayed 
antibiotics, the rate of actually receiving antibiotics did not 
change significantly between the pre-pandemic and pan-
demic periods (26% and 21.2%, respectively).


