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Abstract

Purpose.—Acute otitis media (AOM) is a common indication for antibiotics in children. We
sought to characterize the frequency of non-guideline concordant antibiotic therapy for AOM in
the United States, by agent and duration.

Methods.—Using national administrative claims data (2016-2019), we identified children aged
6 months to 17 years with an oral antibiotic dispensed within 3 days of a new diagnosis of
suppurative AOM. Use of non-guideline concordant agents and durations, defined based on
national treatment guidelines, were summarized by age, race, rurality, region, and insurance type.
Subsequent oral antibiotic dispensing within the year after AOM diagnosis was also evaluated. We
created sunburst diagrams to visualize longitudinal patterns of within-person antibiotic utilization
for AOM, by agent and duration.
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Results.—We identified 789,424 eligible commercially-insured and 502,239 Medicaid-insured
children. Among commercially-insured children, 35% received non-guideline concordant agents
for AOM, including cefdinir (16%), amoxicillin-clavulanate (12%), and azithromycin (7%). Fewer
children age <2 years received a hon-guideline concordant initial agent (27%) compared to age =6
years (41%). More children age <2 years received three or more antibiotics over the following year
(34% vs 3% for children age =6 years). The most common treatment duration was 10 days for all
ages; treatment duration for the initial antibiotic was non-guideline concordant for 95% and 89%
of children age 2-5 years and > 6 years, respectively. Patterns were similar for Medicaid-insured
children.

Conclusions.—Non-guideline concordant antibiotic use is common when treating AOM
in children, including use of broad-spectrum agents and longer-than-recommended antibiotic
durations.

PLAIN LANGUAGE SUMMARY

Acute otitis media (AOM) is a common indication for antibiotics in children. We aimed to

study the frequency of non-guideline concordant antibiotic therapy for AOM in the U.S. Using
national data from health insurance databases (2016-2019), we identified children aged 6 months
to 17 years with an oral antibiotic dispensed within 3 days of a new diagnosis of suppurative
AOM. Use of non-guideline concordant agents and durations, defined based on national treatment
guidelines, were summarized by age, race, rurality, region, and insurance type. We created data
visualizations to illustrate patterns of antibiotic utilization for AOM, by agent and duration. We
identified 789,424 eligible commercially-insured and 502,239 Medicaid-insured children. Among
commercially-insured children, 35% received non-guideline concordant agents for AOM. Fewer
children age <2 years received a non-guideline concordant initial agent (27%) compared to age
=6 years (41%). The most common treatment duration was 10 days for all ages; treatment
duration for the initial antibiotic was non-guideline concordant for 95% and 89% of children

age 2-5 years and > 6 years, respectively. Patterns were similar for Medicaid-insured children.
Non-guideline concordant antibiotic use is common when treating AOM in children, including use
of broad-spectrum agents and longer-than-recommended antibiotic durations.

Keywords

administrative data; data visualization; otitis media; anti-bacterial agents; drug utilization;
pediatrics; guideline adherence

INTRODUCTION

Acute otitis media (AOM) is one of the most common indications for antibiotics in children
in the United States.! According to the American Academy of Pediatrics (AAP), 60% of
children have =1 AOM episode by 3 years of age,? and 95% of AOM visits result in

an antibiotic prescription.3 Inappropriate antibiotic prescriptions, defined by non-first-line
agents or non-guideline recommended durations, contribute to avoidable antibiotic-resistant
infections,* drug-related adverse events, reduced pediatric quality of life,> and disruptions
to the microbiome that increase risk for Clostridioides difficile infections and chronic
diseases.b In total, over 25% of children prescribed an oral antibiotic experience antibiotic-
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associated morbidity.> Current guidelines recommend amoxicillin as first-line therapy for
most children with the following durations: 10 days (<2 years), 7 days (2-5 years), and 5-7
days (=6 years).” These treatment guidelines apply regardless of prior history of AOM, as
long as the previous AOM episode occurred >30 days before the current diagnosis.

Evidence from small, regional studies suggests that non-guideline concordant antibiotic
treatment for pediatric AOM is common, including frequent use of non-first-line agents and
non-guideline-recommended durations.8-19 Although antibiotic prescribing patterns vary
across subgroups, including by race/ethnicity, rural-urban status, geographic region, and
clinician specialty,1 non-adherence to AOM antibiotic treatment guidelines has not been
well-characterized using nationally representative data. We sought to examine utilization
patterns and assess guideline non-concordant antibiotic therapy for AOM, by antibiotic
agent and duration, in national cohorts of commercially-insured and Medicaid-insured
children. We further investigated differences in prescribing by individual- and prescriber-
level characteristics, and used data visualization methods to characterize longitudinal
patterns of within-person antibiotic utilization for AOM.

METHODS

Data Source

We used claims data (2016-2019) from the IBM® MarketScan® Commercial Database

and IBM® MarketScan® Medicaid Database, which contain person-level, deidentified,
longitudinal data on patient demographic characteristics, inpatient and outpatient procedures
and services, and outpatient pharmacy-dispensed medications.12: 13 From 2016-2019, these
databases contain records for >38 million commercially-insured individuals across the US,14
and >16 million Medicaid enrollees in multiple states, respectively. The institutional review
board at Washington University School of Medicine deemed this study exempt from human
subject review.

Study Design and Population

We included children ages 6 months to 17 years with a diagnosis of suppurative otitis
media from January 1, 2017 to December 31, 2018 in an outpatient setting plus a relevant
oral antibiotic dispensed on the day of, or within 3 days after the diagnosis. Suppurative
otitis media was identified using /nternational Classification of Diseases, Ninth Revision,
Clinical Modification (ICD-9-CM) and ICD-10-CM diagnosis codes (Supplemental Table
1). We considered the following oral antibiotics: amoxicillin, amoxicillin-clavulanate,
azithromycin, cefdinir, cefixime, cefpodoxime, ciprofloxacin, clindamycin, and levofloxacin
(Supplemental Table 1). We required continuous enrollment and prescription drug coverage
during the 180-day baseline period before the diagnosis date. We excluded children with

an AOM diagnosis in the prior 90 days. The index date represented the first qualifying

date of diagnosis of suppurative AOM during the study period for each child. Children
were followed for 365 days after the index diagnosis to identify additional oral antibiotic
dispensings.
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AOM-related Antibiotic Prescriptions During Follow-up

We ascertained outpatient oral antibiotic prescriptions related to AOM during the 365-day
follow-up period, by requiring an AOM diagnosis within 30 days prior to the antibiotic
prescription. Specifically, we ascertained all commonly used oral antibiotics for AOM
within 30 days after the index date. Then, starting on day 31, we required a new

AOM diagnosis code to identify additional oral antibiotics during follow-up. The 30-day
ascertainment window was rolling; thus, we reset the 30-day ascertainment window upon
each new AOM diagnosis (Figure 1, Supplemental Figure 1). The follow-up period ended at
the earliest of: 365 days of follow-up, health plan disenrollment, or 18 years of age.

We classified antibiotic agents and treatment durations as guideline-concordant or guideline
non-concordant based on pediatric AOM treatment guidelines (Supplemental Table 2).”
Amoxicillin was the only agent considered guideline-concordant for all ages. Guideline-
concordant treatment durations were defined by age group at index: <2 years (10 days),

2-5 years (7 days), and = 6 years (5-7 days). All other agents and durations were

classified as non-guideline concordant. Multiple antibiotic prescriptions for different agents
prescribed on the same date were categorized as other agent, and further classified as non-
guideline concordant. Treatment duration was an approximation, since suspensions are often
dispensed in a quantity slightly different from the prescription to account for measurement
errors and bottle sizes. Therefore, we categorized durations as: <5 days included 1-6 days’
supply; 7 days included 7-9 days’ supply; 10 days included 10-13 days’ supply; and =14
days included =14 days’ supply. Most dispensings were 5, 7 or 10 days (Supplemental
Figure 2).

Covariate Assessment

We ascertained several covariates, including age at index diagnosis, year of diagnosis,

sex, race/ethnicity (Medicaid only), primary provider type, outpatient setting of the index
AOM diagnosis, geographic region, and rural-urban status (commercial only). Patients were
classified as urban if they resided in a metropolitan statistical area, according to the U.S.
Census Bureau geographical mapping classification.1% 16

Statistical Analysis

We summarized individual- and prescriber-level characteristics of the commercially-insured
and Medicaid-insured cohorts. We created sunburst diagrams to visualize longitudinal
patterns of within-person antibiotic utilization for AOM. Within each concentric circle of the
sunburst diagrams, we used different colors to illustrate the proportion of antibiotic receipt
by agent or duration. The innermost concentric circle displays the distribution for the index
antibiotic; each subsequent circle displays the distribution for each subsequent antibiotic
dispensing. Additionally, we varied the length of the follow-up period for subsequent
antibiotic prescriptions from 365 to 30 days to investigate the agents and durations used

for the initial AOM episode. We conducted subgroup analyses by age group, race/ethnicity
(Medicaid-insured only), rural-urban residence (commercially-insured only), provider type,
and provider setting. To characterize geographic patterns, we displayed the proportion of
non-guideline concordant antibiotic use on state-level maps, by agent and duration. We
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plotted monthly trends in utilization of non-guideline concordant antibiotic agents and
durations by age group and insurance status.

RESULTS

We identified 789,424 eligible commercially-insured children and 502,239 Medicaid-insured
children (Supplemental Figures 3a and 3b). Among commercially insured children, the
median age at AOM diagnosis was 4 years (interquartile range [IQR], 1-8), 77% lived in an
urban setting, and 54% were diagnosed by a pediatrician (Table 1). Children were diagnosed
more frequently in the office than the emergency department (commercially-insured, 85%
versus 4%; Medicaid-insured, 56% versus 18%). Among Medicaid-insured children, 23%
were non-Hispanic Black and 16% were Hispanic/Latinx any race.

Use of non-guideline concordant agents was common and more frequent among
commercially-insured children (35%) than Medicaid-insured children (29%). Among
children with commercial insurance, the most common non-guideline concordant agents for
the initial dispensing were cefdinir (16%), amoxicillin-clavulanate (12%), and azithromycin
(7%); use of non-guideline concordant agents increased with age, from 27% (<2 years)

to 35% (2-5 years) to 41% (=6 years) (Figure 2a). Patterns of non-guideline concordant
agent use were similar in the Medicaid-insured population (Figure 2b). Initial use of
cefdinir and azithromycin were least common among the youngest children (<2 years),
irrespective of insurance type (Figure 2). The youngest children were most likely to receive
multiple antibiotic prescriptions during the 365-day follow-up: 60% of commercially-
insured children age <2 years had =2 antibiotic dispensings, and 21% had =4 dispensings.
Among children age =6, only 23% and 2% had =2 and >4 dispensings, respectively
(Supplemental Table 3). Within 30 days after an index dispensing of amoxicillin, cefdinir
was the most common subsequent antibiotic (Supplemental Figure 4).

Non-guideline concordant agent use varied across patient-level subgroups. Among
commercially-insured children, use was more common in rural (40%) versus urban (34%)
settings (Figure 3). State-level maps illustrate that the highest proportions of non-guideline
concordant agents were prescribed in the southern region of the US (Supplemental Figure 5).
Non-guideline concordant use was lowest among pediatricians (commercially-insured, 35%;
Medicaid insured, 30%) and emergency departments (commercially-insured, 31%; Medicaid
insured, 22%), and highest among family practice (commercially-insured, 38%; Medicaid
insured, 32%) and internal medicine (commercially-insured, 40%; Medicaid insured, 35%)
(Supplemental Figure 6). Antibiotic type also varied by provider location, with fewer non-
guideline concordant agents dispensed in emergency departments (commercially-insured,
28%; Medicaid insured, 21%) and more frequently dispensed in an office (commercially-
insured, 36%; Medicaid insured, 31%) (Supplemental Figure 7).

Most dispensings were 10-day prescriptions, irrespective of insurance type (Figure 4

and Supplemental Figure 8). Thus, non-guideline concordant treatment duration was
uncommon for commercially-insured children <2 years (8% of initial prescriptions) but
very common for children 2-5 years (90%) and =6 years (86%). Patterns were similar

in the Medicaid-insured population. In addition, subsequent prescriptions were commonly
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10-day prescriptions. For example, among children aged 2-5 years, 31% and 11% received
two and three 10-day amoxicillin prescriptions within a year of the index AOM diagnosis,
respectively.

The frequency of non-guideline concordant treatment duration varied across subgroups,
including race/ethnicity, geographic region, provider type, and provider location. Among
Medicaid-insured patients, those who identified as non-Hispanic white were more likely
to be prescribed non-guideline concordant durations than other children (Figure 3). Non-
guideline concordant durations were dispensed most commonly in the northeastern and
western regions of the US (Supplemental Figure 9) but did not differ by urban-rural
status (Supplemental Figure 10). Non-guideline concordant duration differed by provider
type (i.e., lowest among pediatricians and emergency medicine specialists) and provider
location (i.e., highest at walk-in retail clinics and urgent care) (Supplemental Figures 6
& 7). Interactive versions of sunburst diagrams are available at https://rpubs.com/ambutler/
949725 (primary) and https://rpubs.com/ambutler/949730 (supplemental). Utilization of
non-guideline concordant antibiotic agents and durations did not vary considerably over
time by age group or insurance status (Supplemental Figure 11).

DISCUSSION

Using administrative claims data from almost 1.3 million commercially-insured or
Medicaid-insured children diagnosed and treated with AOM, we documented that 40% of
index prescriptions were non-first-line agents and 95% of prescriptions for children =2 years
of age were longer-than-recommended durations. Antibiotic selection and duration varied
by individual-level characteristics including age group, race/ethnicity, insurance type, rural-
urban status, and geographic region and provider-level characteristics including specialty. A
substantial proportion of children received additional AOM-related antibiotic prescriptions
in the year following the initial AOM diagnosis.

Approximately two-thirds of initial antibiotic agents were amoxicillin — which AAP
recommends as first-line therapy for most children with AOM due to high effectiveness
against common AOM bacterial pathogens as well as narrow microbiologic spectrum, good
safety profile, acceptable taste, and low cost.”- 17- 18 The remaining one-third of children
with AOM initially used broad-spectrum agents, which are associated with increased risk
of adverse drug events.5 Of these broad-spectrum agents, cefdinir (non-first-line agent
recommended only for penicillin allergy) was used more commonly than amoxicillin-
clavulanate (second-line agent), consistent with a previous national study.® Given that
~10% of patients have documented penicillin allergy—of which true allergies are rare—
we observed higher than expected use of agents other than amoxicillin or amoxicillin-
clavulanate.”- 19 Azithromycin, which is never recommended for AOM therapy, was used
initially by 3-11% of commercially- and Medicaid-insured children, with older children
receiving it more frequently. Furthermore, subsequent agents prescribed within 30-days of
initial AOM diagnosis were not predominantly second-line amoxicillin-clavulanate agents.

Nearly all prescriptions for children =2 years were longer than recommended. Although
current pediatric treatment guidelines recommend 7 days (2-5 years) or 5-7 days (=6 years)
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of antibiotic therapy for most children with mild/moderate symptoms, 10-day prescriptions
were nearly universal, irrespective of age. Our findings are consistent with a recent national
study of outpatient antibiotic therapy for common outpatient infections (including pediatric
AOM) which reported that clinicians frequently defaulted to 10-day durations even when
guidelines recommend shorter durations.2% Similarly, in another recent study conducted at
a university-affiliated, community-based health care system, more than half of pediatric
patients with AOM received =10 days of therapy.® Given that longer antibiotic courses
have been associated with increased risks of adverse events?1-23 and antibiotic-resistant
infections,24 25 interventions are needed to encourage minimum effective durations in
children.

Future antimicrobial stewardship interventions ought to consider individual-level
characteristics associated with non-guideline concordant outpatient antibiotic prescribing.
Our findings on race-based differences in antibiotic use are consistent with previous findings
that black children receive a lower proportion of broad-spectrum antibiotic prescriptions
than white children,26: 27 and Hispanic children receive shorter durations of antibiotics than
non-Hispanic children.® Our study extends the scope of prior knowledge by demonstrating
similar race-based patterns related to treatment duration. These differences in treatment
choice for racial and ethnic minorities may indicate race-based differences in physician
practice patterns and parental preferences for children with AOM, 2% 27 and research is
currently ongoing to understand these patterns. While these racial and ethnic minority
populations experience slightly lower non-guideline concordant prescribing by agent and
duration, they still experience substantial inappropriate prescribing. Improving health equity
for racial and ethnic minority populations will require education and policy solutions,
including the recognition and reduction of implicit bias among healthcare providers.28: 29

We also observed geographic variability in non-guideline concordant antibiotic use for
AOM, including more frequent use among rural versus urban patients. Given distance-to-
healthcare barriers for rural patients, it is possible that clinicians may justify prescribing
broad-spectrum agents to avoid future treatment failure-related healthcare encounters. This
rationale has also been proposed to explain rural-urban differences in outpatient antibiotic
prescribing for uncomplicated urinary tract infection (but for inappropriate duration rather
than agent).30 Separately, our results confirmed previous reports that the highest proportion
of non-guideline concordant antibiotic agents for pediatric AOM occurred in the South;26
this finding is particularly concerning from a public health perspective since the South is the
highest prescribing region in the U.S.11 Conversely, the most frequent use of non-guideline
concordant antibiotic duration occurred in the Northeast and West, rather than the South.

Importantly, many children received more than one AOM-related antibiotic prescription in
the year following the initial AOM diagnosis (e.g., 60%, 40%, and 23% of commercially-
insured children aged >2 years, 2-5 years, and =6 years, respectively). Some children may
have acquired a first-line antibiotic-resistant pathogen3! and required a different antibiotic
for the initial infection. Our analyses limited to 30-day follow-up illustrates patterns of use
for the initial AOM episode, however, this clearly does not explain all future dispensings.
Another explanation is that children who have antibiotic exposures (particularly early in
life) may be more likely to have future infections requiring antibiotic use or other comorbid
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conditions that predispose to infections.32 This subgroup of children may be of particular
interest to focus stewardship programs; future studies that account for cumulative antibiotic
exposure in early life are needed.

Given that AOM is among the most common indication for antibiotics in children,! efforts
to improve antibiotic prescribing have the capability to substantially reduce inappropriate
antibiotic exposure on a population-level. To assist health systems and practices with
addressing inappropriate antibiotic use in the outpatient setting, the Centers for Disease
Control and Prevention released the Core Elements of Outpatient Antibiotic Stewardship33
in 2016 and the American Academy of Pediatrics released a Change Package for
Antibiotic Prescribing in 2019.34 These publications provide effective, pragmatic tools to
reduce inappropriate prescribing. Additionally, AOM-specific stewardship interventions are
effective in decreasing non-guideline concordant antibiotic prescriptions (i.e., immediate,
non-first-line, longer-than-recommended). The most effective interventions include multi-
faceted approaches that incorporate provider education, individualized audit-and-feedback
to providers on prescribing compared to peers, and electronic health record changes.35-38
Small electronic health record changes—even when not coupled with other interventions—
can also substantially improve prescribing for AOM.3% 39 Future research is warranted to
study the implementation of stewardship interventions for AOM in different clinical settings
and among diverse patient populations.

Our results are subject to several limitations. First, insurance claims data do not directly link
diagnoses to prescription medication dispensings. While we required an AOM diagnosis
followed by an antibiotic within 3 days for the index prescription or within 30 days

for subsequent prescriptions, it is possible that the antibiotic was prescribed for another
condition. Second, we used inclusive otitis media diagnostic code definitions to ensure broad
capture of potential AOM patients (including misclassified patients or diagnostic drift to
justify broader-spectrum antibiotic use). However, inclusion of patients coded for chronic
otitis media was rare (N=284 (0.02%)), and possible differences in treatment patterns were
unlikely to impact the results considerably. Third, recent exposure to amoxicillin may
influence antibiotic selection for AOM infection; although we excluded children with an
AOM diagnosis in the prior 90 days, we did not account for amoxicillin prescriptions
within the prior 30 days. Previous work using the IBM MarketScan Commercial Database
indicates that up to 9% of children with AOM may have had prior antibiotic exposure
within 30 days.® Even if we had excluded these children, our results still would have
indicated excessive broad-spectrum antibiotic use. Fourth, claims data do not provide
information on the accuracy or severity of AOM diagnoses. We classified 10-day antibiotic
prescriptions as non-guideline concordant for children aged = 2 years under the assumption
that AOM infections were mild/moderate; however, 10-day prescriptions are recommended
for severe AOM infections and other select circumstances, which would have resulted

in misclassification for some patients.” Fifth, claims data do not indicate reasons for
prescribers’ choice of antibiotic agents or durations, and it is possible that some non-first-
line agent use was prescribed due to history of allergy or prior adverse events. However,
even though ~10% of patients report a history of penicillin allergy, up to 90% of these
individuals are able to tolerate penicillin and are designated as having “penicillin allergy”
unnecessarily.”> 41 Therefore, it is unlikely that penicillin allergy can fully explain the
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increased use of other types of antibiotics observed in this study. Sixth, we are not

able to quantify whether the “watch-and-wait” strategy was employed after a prescription
dispensing. It is possible that parents filled but did not administer a prescription, which
would not be captured in claims data. Lastly, Medicaid data were only available for a subset
of states. Therefore, these results may not generalize to all Medicaid-insured children in the
u.s.

Conclusions

Non-guideline concordant antibiotic use is very common when treating AOM among
children in the U.S., including use of broad-spectrum antibiotic agents and longer-than-
recommended antibiotic durations. Providers and health systems should critically evaluate
prescribing patterns for AOM and implement programs to reduce inappropriate prescribing,
which will ultimately reduce antibiotic-associated morbidity in the pediatric population.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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KEY POINTS

. Evidence is limited about the frequency of non-guideline concordant
antibiotic treatment for acute otitis media among children in the U.S, by agent
and duration.

. Use of longitudinal, patient-level, health insurance claims data with capture of
outpatient pharmacy-dispensed medications allowed examination of antibiotic
utilization patterns for acute otitis media in commercially- and Medicaid-
insured children.

. Non-guideline recommended initial antibiotic use (e.g., cefdinir,
azithromycin) for treatment of acute otitis media was common, particularly
for children age =6 years (commercial insurance, 41%; Medicaid insurance,
36%). Treatment duration was longer than recommended for about 90% of
children =2 years.

. Data visualization techniques can be useful to characterize longitudinal
patterns of drug utilization.
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Figure 1.

Study design schematic with longitudinal data for one hypothetical child’s history of otitis
media (OM) diagnoses and relevant antibiotic prescriptions. For each child, the index date
represented the first qualifying date of suppurative OM diagnosis during the study period,
with a relevant oral antibiotic prescription dispensing on the day of or within 3 days after
the diagnosis. The follow-up duration for subsequent relevant oral antibiotic dispensings was
365 days (primary analysis) and 30 days (secondary analysis). Black circles denote relevant
antibiotic prescriptions, which were required to occur within 30 days on or after an OM
diagnosis code. In this hypothetical example, the child received an antibiotic prescription on
the index date (circled) as well as three subsequent relevant antibiotic prescriptions during
the follow-up period (circled); one (uncircled) antibiotic prescription was not eligible to be

counted because it did not occur within 30 days of a previous OM diagnosis code.
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Figure 2.
Sunburst diagrams of longitudinal patterns of within-person antibiotic treatment for otitis

media by agent and age group among A) commercially-insured children and B) Medicaid-
insured children, 365 days of follow-up. Each concentric circle of the sunburst diagram
illustrates the proportion of antibiotic agent receipt. The innermost concentric circle displays
the distribution for the index antibiotic. Each subsequent circle displays the distribution

for each subsequent antibiotic dispensing. Other agents included cefixime, cefpodoxime,
ciprofloxacin, clindamycin, and levofloxacin, as well as multiple prescriptions for different
agents on the same date. Interactive versions of sunburst diagrams are available at https://
rpubs.com/ambutler/949725.
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Figure 3.

Proportion of index antibiotic dispensings for non-guideline concordant agent or duration
among children with AOM, by subgroups. Due to data availability, the analysis of rurality
was restricted to the commercially-insured population and the analysis of race/ethnicity was
restricted to the Medicaid-insured population. Light grey denotes the commercially-insured
population and dark grey denotes the Medicaid-insured population.
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Sunburst diagrams of longitudinal patterns of within-person antibiotic treatment for otitis
media by treatment duration and age group among A) commercially-insured children and B)
Medicaid-insured children, 365 days of follow-up. Children prescribed azithromycin were
excluded from this analysis. Each concentric circle of the sunburst diagram illustrates the
proportion of antibiotic treatment duration. The innermost concentric circle displays the
distribution for the index antibiotic. Each subsequent circle displays the distribution for each
subsequent antibiotic dispensing. Interactive versions of sunburst diagrams are available at
https://rpubs.com/ambutler/949725.
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Characteristics of children diagnosed and treated for acute otitis media

Table 1.

Commercial Insurance Medicaid
N =789,424 Insurance
N = 502,239
Age at diagnosis, years (median IQR) 4(1,8) 4(2,7)
<2 201,717 (25.6) 120,149 (23.9)
2105 281,989 (35.7) 200,627 (39.9)
>6 305,718 (38.7) 181,463 (36.1)
Male sex 406,990 (51.6) 259,004 (51.6)
Race/ethnicitya
Non-Hispanic or non-Latino white - 239,708 (58.0)
Non-Hispanic or non-Latino black - 94,702 (22.9)
Hispanic or Latino - 64,234 (15.5)
Other . 14,515 (3.5)
Provider type
Pediatrician 424,685 (53.8) 149,660 (29.8)
Family practice 92,790 (11.8) 35,637 (7.1)
Emergency medicine 28,520 (3.6) 36,215 (7.2)
Internal medicine 15,414 (2.0) 5,115 (1.0)
Nurse practitioner 41,572 (5.3) 58,540 (11.7)
Physician assistant 13,840 (1.8) 35,501 (7.1)
Other 161,452 (20.5) 80,173 (16.0)
Missing 11,151 (1.4) 101,398 (20.2)

Outpatient setting

Office 673,782 (85.4) 282,143 (56.2)
Urgent care 70,300 (8.9) 41,698 (8.3)
Emergency department 27,695 (3.5) 91,349 (18.2)
Outpatient hospital 9,879 (1.3) 23,571 (4.7)
Walk-in retail clinic 2,213 (0.3) 516 (0.1)
Other 5,529 (0.7) 62,962 (12.5)
Missing 26 (0.0) 0(0.0)
Region
Northeast 138,470 (17.5) -
Midwest 176,951 (22.4) .
South 368,827 (46.7) -
Wiest 105,176 (13.3) .
Rural-urban status
Rural 181,694 (23.0) .
Urban 607,730 (77.0) -
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Abbreviations: IQR, interquartile range; OM, otitis media.

a . -, . . A . . . . .
Information on race/ethnicity was not available in the IBM MarketScan commercially-insured population and information on region and rurality
was not available in the IBM MarketScan Medicaid Database.
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