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Background: The effect of tonsillectomy with adenoidectomy (T&A) on otitis media has been investigated, but there
have been no reports of the relationship between T&A and medical services used in association with otitis media. We
investigated the effect of T&A on otitis media with regard to the number and cost of medical services used.

Methods: From the National Health Insurance Service National Sample Cohort data in Korea, we selected patients
7 years old or younger in 2002 who had T&A in 2005 while between the ages of three and ten. A control group was
established matching the patient group with similar propensities of demographic characteristics. The number and
cost of medical services used in association with otitis media were analyzed for 3 years before T&A through 8 years

Results: The total number of patients was 1,338, with 227 in the T&A group and 1,111 in the non-T&A group. The
number of medical services used was not significantly different between the T&A and non-T&A groups before and
after surgery. The cost of medical services used was significantly higher in the T&A group than in the non-T&A group
one year before surgery. The cost of medical services used was not significantly different between the two groups

Conclusions: There were no significant differences between the T&A and non-T&A groups in the number and cost of
medical services used in association with otitis media after surgery.

Keywords: Tonsillectomy, Adenoidectomy, Otitis media, Medical service, Population-based study

Background

Tonsillectomy with adenoidectomy (T&A) is a commonly
performed surgery for children in otorhinolaryngologic
departments [1-5]. Frequent tonsillitis and obstructive
sleep apnea are indications for T&A [3-5].

*Correspondence: choihyunseung@gmail.com

! Department of Otorhinolaryngology, National Health Insurance Service
llsan Hospital, 100 llsan-ro, llsandong-gu, Goyang 10444, Korea

Full list of author information is available at the end of the article

B BMC

Otitis media is also a common disease in children [6].
Studies that have explored the effect of tonsillectomy or
adenoidectomy on otitis media have specifically inves-
tigated disease occurrence, the disease-free period,
and the rate of ventilation tube insertion [1, 3, 7-10].
Although several studies have reported reductions in
health care costs or visits in association with obstructive
sleep apnea syndrome or in general after T&A [11, 12],
there have been no reports of the relationship between
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tonsillectomy or adenoidectomy and medical services
used in association with otitis media.

We used data from the Korean National Health Insur-
ance Service National Sample Cohort to investigate the
relationship between T&A and medical services used in
association with otitis media. This study focused on the
number and cost of medical services used. Although the
effect of T&A on otitis media has been demonstrated in
terms of the disease itself, here we concentrate on the
effect of T&A from the perspective of cost-effectiveness.

Methods

Subjects

This study includes data from the National Health Insur-
ance Service National Sample Cohort in Korea, which is
a two-percent representative subsample from the entire
National Health Insurance Service database. From the
national sample cohort data, we selected patients who
were 7 years old or younger in 2002, had T&A in 2005
while between the ages of three and ten, and were tracked
from 2002 to 2013. We excluded patients who had T&A
in any year other than 2005. All people in Korea are
obligated to join the National Health Insurance Service.
Accordingly, the approximately one million total subjects
in the national sample cohort each year represent about
two percent of the Korean population (50 million peo-
ple). Therefore, the results in this study present a fair rep-
resentation of the entire Korean population. The control
group was composed of people who did not have T&A
between 2002 and 2013, and was selected to match the
T&A group demographics for sex, age, income level, resi-
dence, type of National Health Insurance, and medical
services used in association with otitis media during the
3 years before T&A in 2005. The two groups had similar
demographic characteristics. Individual characteristics
that can influence the incidence of otitis media (e.g., past
medical and surgical history, family history, allergies, the
presence of comorbidities) and surgeries other than T&A
(e.g., tympanostomy tube insertion) were not considered,
but their effects may have been negligible given the use of
a propensity-matched control group and the large sample
size.

Design

From 3 years before T&A through 8 years after T&A,
the number and cost of medical services used in asso-
ciation with otitis media, which included acute otitis
media and otitis media with effusion, were analyzed.
The analysis used the main diagnostic codes from the
International Classification of Diseases (ICD) that were
recorded during each patient’s clinic visits. The number
of medical services used in association with otitis media
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means the number of visits in which the main diagnos-
tic codes were associated with otitis media. The cost of
medical services used in association with otitis media
is defined as the cost of all visits in which the main
diagnostic codes were associated with otitis media.
Patient age at the time of T&A was divided into four
groups (3—4 years old, 5-6 years old, 7-8 years old, and
9-10 years old), and the number and cost of medical
services used were compared among these age groups.
Costs were not adjusted for inflation. The flow of the
study is depicted in Fig. 1.

Definition of the disease

The main diagnostic codes associated with otitis media
that are found in the ICD were (1) H65 (nonsuppurative
otitis media), (2) H66 (suppurative and unspecified otitis
media), and (3) H67 (other otitis media).

Statistical analysis

Chi square tests were used to compare demographic
characteristics of patients with otitis media in 2002
between the T&A group and the non-T&A group. The
number and cost of medical services used in association
with otitis media in each period was compared between
groups with t tests. Statistical analyses were performed
with SAS 9.3 (SAS Inc., Cary, NC, USA). P<0.05 was
considered significant.

Results

Otitis media status in 2002 according to T&A status in 2005
Demographic characteristics of patients with otitis media
in 2002 according to T&A status in 2005 were analyzed
(Table 1). The total number of patients was 1,338, with
227 in the T&A group and 1111 in the non-T&A group.
There were more male patients (62.8%) than female
patients (37.2%), and more than half of the patients were
2-5 years old (72.6%). There were no significant differ-
ences between the two groups in sex, age, income, type of
National Health Insurance, or residence.

Differences in the number of medical services used

in association with otitis media according to T&A status
The number of medical services used in association with
otitis media was analyzed according to T&A status in
2005. Data were analyzed from 3 years before T&A until
8 years after surgery. The number of medical services
used in association with otitis media was not significantly
different between the T&A and non-T&A groups before
and after surgery. The number was highest 1 year before
surgery. As the age of patients receiving T&A increased,
the number of medical services used in association with
otitis media decreased (Table 2).
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Total people from the National Health Insurance Service National Sample Cohort in Korea (1,016,820 in 2005)
g
Patients with otitis media in 2002
:
T&A group (n=227)
(3-10 years old)
Matching demographics for sex, age, income level, residence, type of National
Health Insurance, and medical services used in association with otitis media
during the 3 years before T&A in 2005
Non-T&A group (n=1,111)
Period before T& A T&A performed Period after T& A
* * *
Year 2002 2005 2013

Fig. 1 Flow of the study. T&A, tonsillectomy with adenoidectomy

ﬁ The number and cost of medical services used in association with otitis media _

Table 1 Demographic characteristics of patients with otitis media in 2002

Number (%) Non-T&A group T&A group P value
Total patients with otitis media 1338 (100) 1111 227
Sex
Male 840 (62.8) 700 140 0.7051
Female 498 (37.2) 411 87
Age in 2002
0-1 year old 85 (6.4) 70 15 0.9936
2-3years old 547 (40.9) 455 92
4-5 years old 424 (31.7) 353 71
6-7 years old 282 (21.1) 233 49
Income level
1st (lowermost) quintile 92 (6.9) 80 12 0.7896
2nd quintile 139 (10.4) 112 27
3rd quintile 326 (24.4) 272 54
4th quintile 413 (30.9) 341 72
5th (uppermost) quintile 368 (27.5) 306 62
Type of National Health Insurance
Employee member 813 (60.8) 674 139 0.8732
Local member 525(39.2) 437 88
Residence
Seoul (capital) 222 (16.6) 179 43 0.7429
Metropolitan 338 (25.3) 281 57
City (small and medium sized) 711 (53.1) 594 117
County 67 (5.0) 57 10

T&A Tonsillectomy with adenoidectomy
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Differences in the cost of medical services used

in association with otitis media according to T&A status
The cost of medical services used in association with oti-
tis media was analyzed according to T&A status in 2005.
Data were analyzed from 3 years before T&A until 8
years after surgery. The cost of medical services used in
association with otitis media was significantly higher in
the T&A group [128,041 Korean Won (KRW), or about
128 United States Dollars (USD)] than in the non-T&A
group (31,307 KRW, or about 31 USD) in 1 year before
surgery. After surgery, there were no significant differ-
ences between the two groups (Table 3).

Discussion

The efficacy of tonsillectomy, adenoidectomy, and T&A
on otitis media has been investigated in many studies.
Currently in the United States, tympanostomy tubes,
adenoidectomy, or both are recommended for otitis
media with effusion in patients age 4 or older based on
several systematic reviews [6, 13—15]. Adenoidectomy
is not recommended in patients younger than 4 if there
are no distinct indications such as nasal obstruction or
chronic adenoiditis [6].

The pathophysiology of otitis media includes dysfunc-
tion in ventilation, drainage of secretion, and mucosa
edema due to negative pressure caused by Eustachian
tube dysfunction. Adenoidectomy may enhance Eus-
tachian tube function, which would improve ventilation
and drainage and help control pressure in the middle
ear. In contrast, tonsillectomy alone may not be a help-
ful treatment for otitis media because tonsils are not
anatomically associated with Eustachian tube function.
Biofilms of bacteria in the adenoid have been reported to
cause inflammation and mucosal edema, resulting in oti-
tis media [5, 16, 17]. Paradise et al. suggested that otitis
media could be associated with infection not only in the
nasopharynx, but also in the oropharynx based on their
results that T&A was narrowly more efficacious against
otitis media than adenoidectomy only [1].

The effect of T&A on the use of medical services has
been reported in several studies. Tarasiuk et al. reported
reductions in total annual health care costs, number of
new admissions, emergency department visits, number
of consultations, and prescribed drugs in children with
obstructive sleep apnea syndrome who had T&A [11].
Using Medicaid data from the United States, Chang et al.
reported a reduction in costs after T&A in children with
adenotonsillar hypertrophy due to less antibiotic use
and fewer outpatient visits [12]. However, these studies
analyzed visits and the costs of diseases other than oti-
tis media. Furthermore, the characteristics of patients
included in our study are different from those of previous
studies. We included patients from a national database
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that included a representative population with data on
whole-household income.

We did not find any significant differences in number
of medical services used in association with otitis media
between surgery and non-surgery groups before and
after surgery. Similarly, the cost of medical services used
in association with otitis media was not significantly dif-
ferent between the two groups after surgery. Medical
service costs, however, were significantly higher in the
surgery group 1 year before surgery. Overall, T&A did
not appear to help decrease the number or cost of medi-
cal services used in association with otitis media.

The abrupt increase in the cost of medical services used
in association with otitis media observed in the T&A
group but not the non-T&A group 1 year before surgery
is difficult to explain. It could be attributable to the cost
associated with preoperative workups before undergo-
ing general anesthesia, including complete blood count,
blood chemistry, chest plain radiography, and elec-
trocardiography. Although these costs are not directly
associated with otitis media, many of the patients who
underwent preoperative workups might have had accom-
panying otitis media, and the main diagnostic codes of
some patients might have been the codes associated with
otitis media. No medical services except preoperative
workups could have caused such an abrupt increase in
costs just before surgery.

Considering this, the continued decrease in cost in the
T&A group immediately after surgery does not demon-
strate effectiveness of T&A for otitis media. If T&A were
effective for otitis media, both the number and cost of
medical services used in association with otitis media
would become significantly lower in the T&A group than
in the non-T&A group after surgery. The cost of medical
services used in association with otitis media decreased
with time after surgery in both groups. This could be
attributed to a spontaneous decrease of otitis media
occurrence. Based on the results of this study, it seems
that T&A is not related to otitis media regarding number
and cost of medical services.

Although this study was retrospective in nature and
based on National Health Insurance Service data, and
although the data were analyzed by diagnostic codes, we
believe that the relationships between T&A and otitis
media with respect to medical services used were effec-
tively evaluated for a sample cohort that represented the
wider population. The T&A and non-T&A groups in this
study had similar sociodemographic characteristics, and
the object of the study was to investigate differences in
the number and cost of medical services used by the two
groups. Thus, the effects of other factors, such as sex,
age, income, residence, and factors that can influence
the incidence of otitis media (such as allergies and other
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comorbidities), were not investigated using multivariate
regression analysis. Also, detailed costs for consultation
fees, workups, and treatment procedures could not be
compared between the two groups, as the National Sam-
ple Cohort database only contained data on the total cost
of medical services used in association with otitis media.
Nonetheless, this research is significant because it is the
first study to use population-based data to investigate the
effect of T&A on the use of medical services related to
otitis media.

Patients who underwent adenoidectomy alone or ton-
sillectomy alone were not included in this study because
there were few of them. A future study that designates
more surgery classifications (e.g., tonsillectomy alone,
adenoidectomy alone, and T&A) may provide more
meaningful results. Population-based studies may also be
important for national health authorities to identify med-
ical services used in association with otitis media and to
manage national health insurance funds appropriately.

Conclusions

There were no significant differences between the T&A
and non-T&A groups in the number of medical services
used in association with otitis media before and after sur-
gery. There were also no significant differences between
the groups in the cost of medical services used in associa-
tion with otitis media after surgery.
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