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Trends in Otitis Media–Related Health Care Use
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IMPORTANCE Otitis media (OM) is a leading cause of pediatric health care visits and the most
frequent reason children consume antibiotics or undergo surgery. During recent years,
several interventions have been introduced aiming to decrease OM burden.

OBJECTIVE To study the trend in OM-related health care use in the United States during the
pneumococcal conjugate vaccine (PCV) era (2001-2011).

DESIGN, SETTING, AND PARTICIPANTS An analysis of an insurance claims database of a large,
nationwide managed health care plan was conducted. Enrolled children aged 6 years or
younger with OM visits were identified.

MAIN OUTCOMES AND MEASURES Annual OM visit rates, OM-related complications, and
surgical interventions were analyzed.

RESULTS Overall, 7.82 million unique children (5.51 million child-years) contributed 6.21
million primary OM visits; 52% were boys and 48% were younger than 2 years. There was a
downward trend in OM visit rates from 2004 to 2011, with a significant drop that coincided
with the advent of the 13-valent vaccine (PCV-13) in 2010. The observed OM visit rates in
2010 (1.00/child-year) and 2011 (0.81/child-year) were lower than the projected rates based
on the 2005-2009 trend had there been no intervention (P < .001). Recurrent OM (�3 OM
visits within 6-month look-back) rates decreased at 0.003/child-year (95% CI,
0.002-0.004/child-year) in 2001-2009 and at 0.018/child-year (95% CI, 0.008-0.028/child-
year) in 2010-2011. In the PCV-13 premarket years, there was a stable rate ratio (RR) between
OM visit rates in children younger than 2 years and in those aged 2 to 6 years (RR, 1.38; 95%
CI, 1.38-1.39); the RR decreased significantly (P < .001) during the transition year 2010 (RR
1.32; 95% CI, 1.31-1.33) and the postmarket year 2011 (RR 1.01; 95% CI, 1.00-1.02). Tympanic
membrane perforation/otorrhea rates gradually increased (from 3721 per 100 000 OM
child-years in 2001 to 4542 per 100 000 OM child-years in 2011; P < .001); the increase was
significant only in the older children group. Mastoiditis rates substantially decreased (from 61
per 100 000 child-years in 2008 to 37 per 100 000 child-years in 2011; P < .001). Ventilating
tube insertion rate decreased by 19% from 2010 to 2011 (P = .03).

CONCLUSIONS AND RELEVANCE There was an overall downward trend in OM-related health
care use from 2001 to 2011. The significant reduction in OM visit rates in 2010-2011 in
children younger than 2 years coincided with the advent of PCV-13. Although tympanic
membrane perforation/otorrhea rates steadily increased during that period, mastoiditis and
ventilating tube insertion rates decreased in the last years of the study.
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O titis media (OM) is the most common disease seen in
pediatric practice, a leading cause of health care vis-
its, and the most frequent reason children consume

antibiotics or undergo surgery.1-3 By their third birthday, 80%
of children will have experienced 1 or more episodes of OM,
and more than 40% will have had 3 or more episodes.4 Re-
ported OM ambulatory visits in US children younger than 2
years were 1244 visits per 1000 child-years in 2004,5 and 80%
of those visits resulted in an antibiotic prescription.2 Otitis me-
dia also has a high socioeconomic impact worldwide.6,7 In the
United States, an estimated $4 billion is spent yearly on OM-
related health care.5,6

During the previous decade, considerable medical prog-
ress has been made in OM prevention. Among the major in-
terventions are conjugate vaccines against Streptococcus pneu-
moniae, a major pathogen of acute OM (AOM). In the United
States, 7-valent pneumococcal conjugate vaccine (PCV-7) was
licensed in 2000. Routine PCV-7 vaccination was associated
with significant OM visit rate reduction as well as a decrease
in ventilating tube (VT) insertion related to recurrent and
chronic OM.8-10 The pneumococcal population has changed
since the widespread use of PCV-7, with nonvaccine sero-
types in the nasopharynx increasing among both asymptom-
atic carriers and patients with OM in a process termed sero-
type replacement.11,12 These changes mandated new vaccines
with broader coverage. In March 2010, the 13-valent vaccine
(PCV-13) was licensed for use among US children aged 6 weeks
to 71 months.13 It succeeded PCV-7 and expanded coverage by
offering protection against 6 additional pneumococcal sero-
types.

To date, PCV-13 effectiveness in OM-related health care use
has not been reported. The objectives of our study were to
evaluate OM visit rate trends in the PCV era (2001-2011) and
determine the effect of PCV use on OM-related health care use
and OM-related complications and surgical interventions.

Methods
Study Design and Data Source
We analyzed claims data from a large US managed health care
plan to estimate time trends in OM visit rates and related com-
plication rates in children aged 6 years or younger. The health
insurance claims database (Clinformatics Data Mart; Ingenix;
Eden Prairie, MN) consists of de-identified records from out-
patient, inpatient, and enrollment data sets representing in-
formation on approximately 48 million enrollees for the pe-
riod 2001-2011. Fully privately insured patients compose the
majority in this database, which also includes some eligible
Medicare and Medicaid patients. The age distribution for en-
rollees younger than 20 years well reflects the US distribution
of this age group (28% vs 27%). The percentage of continu-
ously insured enrollees ranges from 15% (>48 months) to 81%
(>6 months). The male to female ratio is evenly distributed,
and the location of the health plans represents the US com-
mercially insured population distribution, with 22% in the
northeastern states; 30%, north-central; 30%, southern; and
18%, western in the database compared with 20%, 25%, 34%,

and 21% in the US population distribution, respectively
(2006).14 The study period encompassed dates of service from
January 1, 2001, to December 31, 2011. The study was ap-
proved by the institutional review board of The University of
Texas Medical Branch.

Patient Identification
We used the International Classification of Diseases, Ninth Re-
vision (ICD-9), to identify children aged 6 years or younger who
had health care visit claims with a primary diagnosis of OM:
381.X (nonsuppurative OM and eustachian tube disorder),
382.X (suppurative and unspecified OM), or 384.X (acute
myringitis, unspecified). Any OM visits occurring within 14 days
after the initial OM visit (index date) were considered as fol-
low-up visits, and the OM episode was counted only once. For
each eligible OM visit, estimated age and sex w ere extracted.
Patients with recurrent OM were defined as having 3 or more
OM episodes within a 6-month look-back from the index date
. Follow-up visits were excluded, and multiple episodes within
6 months in the same patient were counted only once.

We also studied OM-related complications that were di-
agnosed within 21 days following the index date: tympanic
membrane (TM) perforation (ICD-9 code 384.2), otorrhea
(388.6), and acute mastoiditis (383.X). Because TM perfora-
tions may be hard to visualize, we combined them with otor-
rhea into one category, assuming that pus drainage in the ex-
ternal ear within 3 weeks of OM diagnosis indicates TM
perforation due to middle ear inflammation. Other complica-
tions included meningitis (ICD-9 code 320.9), intracranial ab-
scess (324.X), sigmoid vein thrombosis (325.X), and facial nerve
palsy/disorder (767.5, 351.8, and 351.9). These complications
were grouped into one category because of their rarity. Otitis
media–related surgical interventions, performed anytime in
each calendar year, included Current Procedural Terminol-
ogy, Version 4, procedure codes for myringotomy (20.09) and/or
VT insertion (20.3, 20.5).

Statistical Analysis
For each year, we summarized the age and sex distribution of
enrollees using descriptive statistics and calculated overall OM
visit rates per child-year and rates by age group (<2 and 2-6
years). Otitis media visit rates during 2001-2011 were plotted.
Joinpoint regression analysis (Joinpoint Regression Program,
version 3.5; National Cancer Institute; http://surveillance
.cancer.gov/joinpoint/), a statistical modeling technique that
explains the relationship between 2 variables by means of a seg-
mented linear regression, was used to identify the time point
at which the trend had changed significantly.15

To further evaluate PCV-13 efficacy, we calculated the pro-
jected OM visit rates in 2010 (transition year, when PCV-13 was
introduced) and 2011 (postmarket year, when PCV-13 was used
routinely) for children from birth to 6 years based on the 2005-
2009 trend (premarket years, when only PCV-7 was fully in use).
The difference between the projected and the observed rates
was attributed to the PCV-13 intervention.

Because OM peak incidence is at age 1 to 2 years,16 we per-
formed an ecologic study comparing OM visit rates in the pre-
market years with the 2010 and 2011 rates for 2 age groups (<2
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years, eligible for PCV; and 2-6 years, beyond the age for PCV
primary series). Poisson regression was used to evaluate OM
visit rate ratios (RRs) (OM visit rate in children <2 years to OM
visit rate in children 2-6 years) in each year. Child-year at risk
was included as an offset term in the Poisson regression. The
extra-Poisson variation was carried out and adjusted using the
method described by Breslow.17 All reported P values were
paired and 2-tailed, and P < .05 indicated statistical signifi-
cance. Data were analyzed using commercial software (SAS,
version 9.2; SAS Institute Inc). Because this study was over-
powered owing to the large sample size, we emphasized the
quantitative size of the differences rather than the P values.

Results
Baseline Characteristics
During the 11-year study period, nearly 7.82 million unique chil-
dren aged 6 years or younger contributed nearly 5.51 million
child-years. Characteristics of the study population are re-
ported in Table 1. The mean number of children per year was
710 943. Overall, 52% were boys. Children younger than 2 years
composed 48% of the study population.

Overall OM Incidence
Table 2 reports the number of OM visits (OM as primary diag-
nosis) by year and visit rates by age group. Overall, there were

6.21 million visits with a primary OM diagnosis. There were
more boys diagnosed with OM than girls (ie, 57% vs 43% in
2001; P < .001 [data not shown]), and children younger than 2
years had more OM visits compared with children aged 2 to 6
years (ie, in 2001, 1.69/child-year in children <2 years vs 0.98/
child-year in children aged 2-6 years; P < .001).

Figure 1 illustrates the trend for OM visit rates during
2001-2011.13,18-21 Joinpoint analysis detected 3 segments
with significant changes in the overall OM visit rates trend
(2001-2003, 2004-2009, and 2010-2011). The OM visit rates
increased at 0.04/child-year annually in 2001-2003,
decreased at 0.02/child-year annually in 2004-2009, and
decreased more sharply at 0.14/child-year annually in 2010-
2011 (Figure 1A). The overall trend was more influenced by
children aged 2 to 6 years because of their higher proportion
in the study population (Figure 1B, Table 1). For children
younger than 2 years, the group with the highest OM inci-
dence, Joinpoint analysis detected 2 segments with a sig-
nificant change in OM visit rate trend. Although OM visit
rates decreased at 0.03/child-year annually during 2001-
2009, a more prominent decreased rate of 0.27/child-year
annually was observed in 2010-2011 (P < .001) (Figure 1C).
The significant change points detected in Figure 1A around
2004 and 2010 are concordant with the expected effects of
the interventions noted in the figure.

Recurrent OM visit rates decreased gradually during the
study years. Joinpoint analysis found significant change in

Table 1. Study Population

Characteristic 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011
No. of children 822 670 778 338 753 781 677 865 705 278 713 937 706 142 706 248 652 581 610 860 692 677

Total child-yearsa 577 731 558 627 541 966 467 358 489 604 477 778 478 749 490 689 478 281 449 781 497 644

Boys, % 52 52 52 52 52 52 52 52 52 52 52

Age, %, y

<2 45 46 48 49 49 50 49 49 48 47 49

2-6 55 54 52 51 51 50 51 51 52 53 51

a Total child-years = (No. of children × months in the health care plan)/12.

Table 2. OM Visits (Primary Diagnosis), 2001-2011

Characteristic 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011
OM visits 662 751 682 530 674 935 546 091 593 976 570 360 558 259 547 508 519 324 448 161 405 124

Total
child-yearsa

577 731 558 627 541 966 467 358 489 604 477 778 478 749 490 689 478 281 449 781 497 644

% of OM visits,
in children <2 y

57 56 55 56 55 56 55 55 53 53 52

OM visit rate
/child-year
(95% CI)

Overallb 1.15
(1.14-1.15)

1.22
(1.22-1.23)

1.25
(1.24-1.25)

1.17
(1.16-1.17)

1.21
(1.21-1.22)

1.12
(1.12-1.12)

1.17
(1.16-1.17)

1.12
(1.11-1.12)

1.09
(1.08-1.09)

1.00
(1.00-1.00)

0.81
(0.81-0.82)

<2 yc 1.69
(1.68-1.69)

1.66
(1.66-1.67)

1.58
(1.57-1.58)

1.49
(1.48-1.50)

1.51
(1.50-1.52)

1.48
(1.47-1.48)

1.46
(1.46-1.47)

1.42
(1.41-1.42)

1.38
(1.37-1.38)

1.22
(1.21-1.22)

0.82
(0.82-0.83)

2-6 yd 0.98
(0.97-0.98)

1.07
(1.07-1.08)

1.13
(1.12-1.13)

1.05
(1.04-1.05)

1.10
(1.10-1.10)

1.09
(1.08-1.09)

1.06
(1.06-1.06)

1.01
(1.01-1.01)

0.99
(0.99-0.99)

0.92
(0.92-0.93)

0.81
(0.81-0.82)

Abbreviation: OM, otitis media.
a Total child-years = (No. of children × months in the health care plan)/12.
b Overall annual OM visit rates for children from birth to 6 years.

c Annual OM visit rate for children younger than 2 years.
d Annual OM visit rate for children aged 2 to 6 years.

Research Original Investigation Trends in Otitis Media in the US, 2001-2011

70 JAMA Pediatrics January 2014 Volume 168, Number 1 jamapediatrics.com

Copyright 2014 American Medical Association. All rights reserved.

Downloaded From: https://jamanetwork.com/ on 05/22/2023



Copyright 2014 American Medical Association. All rights reserved.

trends before and after 2010: during 2001-2009, recurrent OM
rates decreased annually at 0.003/child-year (95% CI, 0.002-
0.004) and at 0.018/child-year during 2010-2011 (95% CI, 0.008-
0.028) (Supplement [eFigure 1]).

OM-Related Complications and Surgical Interventions
Figure 2 shows the OM-related complications and surgical in-
terventions during the study period. Within 21 days after the
index date, TM perforation/otorrhea was the most common
complication. The TM perforation/otorrhea rates increased sig-
nificantly during 2001-2011, with a mean annual increase of 81.3
cases per 100 000 OM child-years (95% CI, 62.5-100.1; P < .001).

When the data were analyzed by age group, TM perforation/
otorrhea rates in children younger than 2 years were stable dur-
ing 2001-2011, and the rates in children aged 2 to 6 years in-
creased annually by 80.3/100 000 child-years (95% CI, 57.0-
103.6) (Supplement [eFigure 2]). The overall TM perforation/
otorrhea trends (2001-2011) were significantly different
between children in the 2 age groups. Mastoiditis was the sec-
ond most common complication. Although there were no sig-
nificant changes in mastoiditis rates before 2008 (P = .18), those
rates decreased significantly during 2009-2011, with a mean
annual decrease in visits of 12 cases per 100 000 OM child-
years (95% CI, 2-22; P = .04). The rates of other rare complica-

Figure 1. Trends of Otitis Media (OM) Visits Among Children From Birth to 6 years, 2001-2011
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A, Overall OM visit rates for children from birth to 6 years. Joinpoint analysis
detected 3 segments (2001-2003, 2004-2009, and 2010-2011) that had
significant changes in OM visit rate trends. OM visit rates increased at
0.04/child-year annually in 2001-2003, decreased at 0.02/child-year annually
in 2004-2009, and decreased at 0.14/child-year annually in 2010-2011. The
overall trend for children aged 0-6 years was more influenced by those aged
2-6 years because of their higher proportion in the study population. During
2010-2011 (after 13-valent pneumococcal conjugate vaccine [PCV-13] licensure),
children younger than 2 years had a significantly greater decrease in OM visit
rates than did children aged 2 to 6 years (0.27/child-year vs 0.09/child-year
decrease, respectively; P < .001). B, Otitis media visit rates for children aged 2
to 6 years. Joinpoint analysis detected 3 segments (2001-2003, 2004-2009
and 2010-2011) that had significant changes in OM visit rate trends. In
2001-2003, OM visit rate increased at 0.06/child-year annually; in 2004-2009,
OM visit rate decreased at 0.02/child-year annually; and in 2010-2011, OM visit

rate decreased at 0.09/child-year annually (P < .001). C, Otitis media visit rates
for children younger than 2 years. The OM visit rate trends during 2001-2009
and 2010-2011 were significantly different: they decreased at 0.03/child-year
annually in 2001-2009, and they dropped at 0.27/child-year annually in
2010-2011 (P < .001). The projected rates of OM visits for 2004-2011 were
derived from a Poisson regression model based on the observed rates in
2004-2009 (dashed line). The observed OM visit rates (solid line) in 2010-2011
(1.00/child-year [95% CI, 1.00-1.00] and 0.81/child-year [0.81-0.82],
respectively) were significantly lower than the projected rates (1.09/child-year
[1.09-1.09] and 1.07/child-year [1.07-1.07], respectively). American Academy of
Pediatrics (AAP) guidelines for OM diagnosis and treatment were published in
200418; influenza vaccine (Inf Vac) recommendations were made to vaccinate
children by age group: 6 to 23 months (2004)19; 6 to 60 months (2007)20; and
6 months to 18 years (2008)21; recommendation to routinely vaccine children
with PCV-13 occurred in 2010.13
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tions were stable, with no significant changes during the study
period (P = .40). Overall, there was an increased trend in myr-
ingotomy and/or VT insertion rates during 2001-2008 (an-
nual increase of 463 per 100 000 child-years; 95% CI, 179-815;
P = .02) and then a decreased trend in 2009-2011 (annual de-
crease of 1635 per 100 000 child-years; 95% CI, 534-2737;
P = .03) (Supplement [eTable]).

PCV-13 Effect on OM Visit Rates
To determine the effect of PCV-13 on OM visit rates, we com-
pared the downward trend in children younger than 2 years
(routinely vaccinated with PCV) with the trend in children aged
2 to 6 years from 2005 to 2011. During the premarket years
(2005-2009), transition year (2010), and postmarket year (2011),
primary OM visit rates in children younger than 2 years were
1.38, 1.22, and 0.82/child-year compared with rates of 0.99, 0.92,
and 0.81/child-year in children aged 2 to 6 years, respectively
(Figure 3). Although there was a stable RR between OM visit
rates in children younger than 2 years and in those aged 2 to 6

years in the premarket years, with an RR of 1.38 (95% CI, 1.38-
1.39), the RRs between these 2 age groups were decreased sig-
nificantly during the transition year and the postmarket year
(P < .001): RRs were 1.32 (95% CI, 1.31-1.33) in 2010 and 1.01 (95%
CI, 1.00-1.02) in 2011.

Discussion
Our analysis of nationwide data from a large US insurance
claims database for an 11-year period during the post-PCV era
found a substantial decrease in OM visit rates in children from
birth to 6 years, particularly among children younger than 2
years in 2010-2011. In parallel, there was a larger decrease in
recurrent OM rates in these years. The more recent decrease
coincided with PCV-13 administration in this age group. To our
knowledge, this is the first study to determine OM-related
health care use trends since the marketing of PCV-13. Along
with the decreased OM visit rates, mastoiditis diagnoses and

Figure 2. Otitis Media (OM) Complications and Surgical Interventions, 2001-2011
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A, Tympanic membrane perforation/otorrhea cases within 21 days after an OM
primary visit. B, Mastoiditis cases within 21 days after an OM primary visit. C,
Other rare complications within 21 days after an OM primary visit. These

complications included meningitis, facial nerve palsy, sigmoid vein thrombosis,
and intracranial abscess. D, Myringotomy and/or ventilating tube insertion. The
solid line represents the linear fit across the studied years.
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myringotomy/VT insertions decreased significantly (2009-
2011). Interestingly, OM-associated TM perforation/otorrhea
rates increased.

Since PCV-7 became available in 2000, there has been other
medical progress made toward prevention of OM and at-
tempts to reduce OM overdiagnosis. In 2004, the American
Academy of Pediatrics (AAP)18 released a clinical practice guide-
line that specified the criteria for diagnosis of AOM, with the
aim to increase diagnostic accuracy and reduce AOM overdi-
agnosis. The guideline also included an observation option
without antibiotic use in the initial management. Health care
providers may have felt less pressure to diagnose and treat AOM
knowing that watchful waiting is an acceptable option. The
temporary decrease in OM visit rates observed in 2004 may
have been partly attributable to a short-term effect of the AAP
practice guidelines published that year. However, recent evi-
dence suggested low adherence to these guidelines: after their
publication, the rate of OM visits without antibiotic prescrib-
ing did not change significantly, and the observed OM visit re-
duction was only mild.22 Routine influenza vaccine was rec-
ommended in 2004, 2006, and 2008 for children aged 6 to 23
months, 2 to 5 years, and all children, respectively.19-21 Influ-
enza vaccination has been shown to reduce AOM associated
with influenza, but the effect of the vaccine on AOM preven-
tion varies from year to year depending on the prevalence of
influenza in each season and the efficacy of the vaccine to pre-
vent the circulating influenza strains.23-25 The larger the epi-
demic, the more efficacious are the “good-match” vaccines in
preventing influenza and influenza-associated AOM. The re-
duced trend in OM-related health care use shown in the pre-
sent study may be the result of the combined impact of all these
developments, including the use of PCV-13 since 2010. The AAP
has released the 2013 AOM clinical practice guidelines26 with

more stringent diagnostic criteria. It also expanded the group
of young children whose care may be managed by initial ob-
servation. Hence, OM-related health care use may be further
reduced in the next several years because of these develop-
ments.

Our results showing a downward trend in OM visit rates
were derived from a very large database. The observed reduc-
tion in OM visit rates in the PCV-13 transition year and the post-
market year in routinely vaccinated children (aged <2 years)
was significantly lower than the projected rate. This strongly
supports the expected effect of PCV-13 in preventing OM in the
first year of its introduction. The reduction in OM visit rates
observed in children younger than 2 years in the first year af-
ter PCV-13 introduction (Figure 1C) was similar to the re-
ported decline in OM visit rates in that age group in the first
years after PCV-7 introduction.27 Cohen et al28 have shown sig-
nificant reduction in nasopharyngeal colonization with vac-
cine serotypes of S pneumoniae in children younger than 2 years
who had received 1 or more doses of PCV-13. A few modeling
studies29,30 have predicted PCV-13 efficacy on the expected de-
cline in the proportion of children colonized with S pneumo-
niae who would develop pneumococcal OM. Even after tak-
ing serotype replacement into account, the modeling predicted
that PCV-13 will further decrease pneumococcal OM substan-
tially within just a few years after its introduction. Our data
extended only to the second year of PCV-13 use. There is a need
to continue monitoring PCV-13 efficacy in preventing OM over
time.

Otitis media is a common childhood disease that is asso-
ciated with mild to serious complications. We found an up-
ward trend in OM-associated TM perforation/otorrhea cases
over time resulting from increased rates in older children (2-6
years). However, the upward trend began in 2002 and contin-
ued through 2011. We did not detect a significant increase spe-
cifically from 2004 after the publication of the 2004 AAP clini-
cal practice guideline18 that introduced withholding antibiotic
therapy in certain cases of AOM in older children as an op-
tion. The reason for this upward trend was unclear; antibiotic
resistance and withholding antibiotic could partly contribute
to this result. In any event, the incidence rate of OM-
associated TM perforation/otorrhea is still within the previ-
ously reported incidence rate of 3% to 7%.31,32

Acute mastoiditis is an inflammatory process that results
almost exclusively from OM. The most common bacterial cause
of mastoiditis in children is S pneumoniae, even after the PCV-7
years.33-35 With antibiotic use and overall improvements in
health care, mastoiditis currently complicates less than 0.01%
of OM cases, and the annual incidence of mastoiditis dropped
to 1.2 to 3.8 per 100 000 children in the developed world.36 Al-
though some studies reported decreased rates after PCV-7
introduction,37,38 others found no change or even an increase
in mastoiditis rates.35,39 We found stable mastoiditis rates be-
tween 2001 and 2008, with a downward trend from 2009 to
2011. The steeper decrease occurred after PCV-13 introduc-
tion in 2010 in parallel to the decrease in OM visit rates.

Insertion of VTs, with or without adenoidectomy, has been
proved to be effective for preventing recurrent OM in
children.40,41 Both the AAP and the American Academy of

Figure 3. Otitis Media (OM) Visit Rates in Children Younger Than 2 Years
vs Those Aged 2 to 6 Years, 2005-2011
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During 2005-2009, there was a stable difference between OM visit rates in
children younger than 2 years and those aged 2 to 6 years (rate ratio [RR], 1.38
[95% CI, 1.38-1.39]). The differences between the 2 age groups were decreased
significantly (P < .001) during 2010-2011 (RR, 1.32 [95% CI, 1.31-1.33] in 2010
and 1.01 [1.00-1.02] in 2011). Because of the large sample size in our study, the
differences between the rates and their 95% CIs were �0.01/child-year. Such
differences were too small to be visible in the Figure. A recommendation to use
the 13-valent pneumococcal conjugate vaccine (PCV-13) was issued in 2010.
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Otolaryngology–Head and Neck Surgery clinical practice
guidelines26,42 recommend VT insertion for recurrent OM (de-
fined as either ≥3 episodes in 6 months or ≥4 episodes in 12
months). Ventilating tube insertion is also indicated in symp-
tomatic middle ear effusions, which are mostly considered to
be late sequelae of OM. We found a significant upward trend be-
tween 2001 and 2008, with a precipitous drop from 2009 to 2011.
This suggests that PCV-13 had efficacy in the 19% reduction of
myringotomy and/or VT insertion within the first year after its
introduction. Previous reports8 have shown that PCV-7 reduced
VT insertions by 20.1% across several years. Further follow-up
studies will be required to confirm this effect of PCV-13.

There are limitations of our study. First, our data came from
a privately insured population; OM health care use could be
somewhat different from populations in other databases, such
as uninsured or Medicaid populations. Other limitations in-
clude those common to population-based health outcomes re-
search using claims data. Second, because of the nature of our
database, we did not have a way to verify the accuracy of OM
diagnosis. Third, individual data on PCV immunization sta-
tus or recognized risk factors for OM were not available. In-
stead, we performed an ecologic study, which is considered the
design of choice to evaluate the impact of interventions when
it is not possible to rule out or control for secular trends. Be-
cause the policy impact is evaluated for an entire defined popu-
lation regardless of the individual vaccination status, eco-
logic studies can avoid such a selection bias. The overall

national PCV vaccination coverage among children aged 19 to
35 months in 2007-2011 was 90% to 93% for 3 or more doses
and 75% to 84% for 4 or more doses.43 Vaccination rates in our
privately insured population likely are as good, if not higher.
The transition period between PCV-7 and PCV-13 during 2010
was rapid, taking place within only a few months. By the au-
tumn of 2010, most of the PCV vaccinations administered to
children in the United States were PCV-13.44 Therefore, our re-
sults in the first postmarketing year in children younger than 2
years may reflect the PCV-13 effect. Finally, we were unable to
obtain accurate data on antibiotic use during OM visits be-
cause the data were from health insurance claims. Currently, an-
tibiotic prescriptions can be filled inexpensively at discount or
grocery stores. Health insurance is often not claimed for these
prescriptions, yielding inaccurate data for antibiotic use.

In summary, data from a large US insurance claims data-
base have shown a continuous downward trend in OM-
related health care use from 2001 to 2011. The advent of PCV-13
in 2010 resulted in a significant further reduction of OM visit
rates, especially in the PCV-13–vaccinated population. Al-
though the diagnosis of mastoiditis decreased in the past few
years and VT insertion procedures decreased significantly in
2009-2011, there was an upward trend in OM-associated TM
perforation/otorrhea. Because S pneumoniae serotype may
change with continued use of PCV-13, further studies are
needed to assess the long-term effects of PCV-13 on the reduc-
tion of OM and its related morbidities.
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