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Background: Of 22 million visits annually to United States physicians for acute otitis media, almost 4 million
are by patients 15 years old or older. Yet the clinical spectrum and variables related to recovery have not

been reported for adults,

Metbod: Data originated from 3224 primary care patients with acute otitis media, of whom 500 were 15
years old or older, who were enrolled in a progpective study in eight countries. At the initial visit, history,
symptoms, physical findings, and treatment were recorded. At a 2-month follow-up visit, changes in

treaiment and recovery were recorded.

Results: Compared with children, adults sought care more quickly after symptom onset; were more likely
to have had a tonsillectomy or adenoidectomy; and were more likely to complain of ear pain, decreased
hearing, sore throat, and ear discharge. Children were more likely to have a history of recent upper
respiratory tract infection, serous ofitis media, and ear tubes; symptoms of fever, diarrhea, and vomiting; and
tympanic membrane findings of redness, bulging, and ear tbes in place. History of reduced hearing, allergy,
prophylactic antibiotics, and tympanic membrane findings characterized as opaque or dull, flvid, draining
pus, perforation, and not visualized were equally frequent in both age groups. For adults, neither type nor
duration of antibiotic affected outcome. Patients receiving antibiotics had lower rates of recovery than those
who did not. The likelihood of a poor outcome increased with an increasing number of past episodes of

acute otitis media and with increasing age.

Conclusion: Although history and symptoms differ in adults and children, the similarity of tympanic
membrane findings is consistent with previous reports of a similar bacterial spectrum in both groups.
Recovery is related more to individual patient characteristics and history than to antibiotic therapy, Adulis
have an increased rate of poor outcome at 2 months compared with children. (J Am Board Fam Pract 1993;

6:333-9.)

Acute otitis media is generally considered a dis-
ease of childhood. Yet, of more than 22 million
office visits to US physicians for this condition in
1989, 16.6 percent were by patients aged 15 years
or older.! This relatively common occurrence
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contrasts with a paucity of medical literature on
acute otitis media in adults.

Studies that compare the clinical spectrum of
acute otitis media in adults and children report
differences in presenting signs and symptoms.??
These studies, however, did not investigate either
recovery rates or the effects of patient character-
istics and treatinent on outcome. We therefore
report data on clinical presentation, antibiotic
treatment, and outcomes derived from an inter-
national study of patients with acute otitis media.

Methods

The International Primary Care Network
(IPCN) consists of national networks of primary
care physicians who collaborate on research and
surveillance of health problems in their respective
patient populations. A description of the purpose,
methods, and policies of IPCN, as well as the
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organization of the otitis media study, has been
reported,* as has the distribution of symptoms and
treatment patterns.’ Physicians from networks
in nine countries {Australia, Belgium, Canada,
Great Britain, Israel, the Netherlands, New
Zealand, Switzerland, and the United States)
were asked to record data on 15 consecutive pa-
tients with new episodes of acute otitis media. A
new episode was defined as a new infection with
or without a history of acute otitis media or
chronic serous otitis media. Only cases reported
by physicians enrolling 9 or more patients (aver-
age 13.6) were included because follow-up data
from this group exceeded data from those report-
ing fewer than 9 patients (84.6 percent versus
66 percent). Patient enrollment extended from
February through November 1986.

From a prepared list, physicians checked dura-
tion and type of symptoms (ear pain, nasal dis-
charge, fever, diarthea or vomiting, sore throat,
reduced hearing, ear discharge), characteristics of
each tympanic membrane {(not visualized, opaque
or dull, red, fluid behind drum, bulging, retracted,
perforated, draining pus, tympanostomy tubes),
and certainty of diagnosis (very certain, somewhat
certain, somewhat uncertain, very uncertain), In
addition, demographic dara, the number of at-
tacks of acute otitis media in the preceding 18
months, investigations, and therapy were re-
ported on a standard form. Dutch translations
were used by physicians in the Netherlands and
by some in Belgium, French by some Belgian and
Swiss physicians, and German by the remainder
of the Swiss physicians. Those in other countries
used English forms.

A 2-month follow-up interval was chosen be-
cause more than 85 percent of middle ear effu-
sions clear by 60 days after the onset of acute otitis
media.® At this time a follow-up form containing
six questions was completed by either the patient
{(mailed questionnaire) or physician, based on
telephone contact or repeat examination. The
questons elicited information about total number
of subsequent visits, follow-up examination by
another physician, receipt of ear tbes, changes in
medication since the inital visit, hospitalization
for the problem presented at the initial visit, and
assessment of recovery (yes, no, uncertain). If
recovery was not complete, the reasons were de-
scribed by a checklist as pain, drainage, hearing
problem, or other. Using only the other category,

6.5 percent of cases were reported as not com-
pletely recovered. Free text descriptions of these
other reasons were classified by the investigators
as being indicative of ongoing disease (3.3 per-
cent) or an unrelated concern (3.2 percent). In-
complete recovery could have been due to either
persistence of middle ear effusion or recurrence
of infection.

This report is based on the 3224 patients who
were 13 months old or older, including 500 who
were 15 years old or older. Canadian participation
in the study was of an exploratory nature; the 69
Canadian patients are not included in this report.
For analyses regarding the relation of antibiotic
treatment at initial visit to outcome, patients for
whom follow-up data were lacking (n = 523) and
those referred to other physicians at the index
visit (n = 180) were excluded (45 had both of these
exclusion criteria), resulting in a sample size of
2566, including 386 who were 15 years old or
older. More than 96 percent of patients in all
countries except the Netherlands (31.2 percent),
Belgium (85.1 percent), and Israel (91.4 percent)
received antibiotics at the initial visit. Those
treated and not treated in different countries
could represent heterogeneous groups; however,
the sample size of adults was not sufficient for
analysis. Analysis of the relation of patient factors
to outcomne was therefore conducted among the
2186 patients who received antibiotics, including
312 who were 15 years old or older.

Table 1. Percentage of Adult Patlents with Acute Otitls
Medlia by Country, Age, and Sex.

45
Years Total

Sex and 1-14 1524 25-44 and Percent
Country Years Years Years Older (No.)
Sex*

Male 876 52 53 19  S16(1627)

Female 81.2 7.0 87 131 47.4 (1468)
Country

Australia 81.9 6.4 89 29 28315

Belgium 776 96 78 S50  68(Q19)

GreatBriain 854 53 67 26  157(07)

Israel 92.6 3.0 0 L5 14.7 (474}

Netherlands 808 7.7 84 31 158 (510)

New Zealand 919 ER1 37 09 14.1 (455)

Switzerfand 718 120 117 44 98 (316)

United States 858 4.7 75 L1 13.3 (428)
Toeal 844 6.1 69 2.6 100.0(3224)

*Sex data missing on 129 patients.
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Table 2. Percentage of Patients with Ear Symptoms
Waiting from 0 to More Than 3 Days before Index Visit

for Acute Otitis Media, by Age.
Percent Delaying
Number
of 01 -3 >3

Age Patients Days Days Days PValue
13w 30 683 720 17.1 10.8

months
3l w60 824 B7.1 7.8 5.1

motths
61 to 180 1097 94.9 16 1.6

months
= 15 years* 496 95.6 3.0 14 < 0.001
Total 31007 879 7.6 45

*No significant difference within adult age subgroups.
TMissing data on 124 patients.

Comparisons of disease and patient variables by
age group were assessed by Mantel-Haenszel chi-
square and odds ratios. For the tympanic mem-
brane findings, a score of 0 was used if neither
membrane was affected, and 1 if one or both sides
were affected. Crude and country-adjusted uni-
variate odds ratios were calculated to assess the
relation of each demographic, history, symptom,
and tympanic membrane variable to outcome at
2 months. Logistic regression was used to calcu-
late the importance of the potential contributors
to outcome (those with a univariate relation of
P < 0.10) among adults receiving antibiotics.
Forced entry into a preliminary model of dummy
variables confirmed that country was not a con-
founder, and these variables were not retained
in the final model. A significance of 0.10 was
required for a variable to enter or remain in the
model. No variable other than the one included
in the final model reached a significance of < 0.25
for model entry. Analyses used the Statistical
Analysis System (SAS).7

Results

The distribution of acute otitis media patients by
country, age, and sex is given in Table 1. Those
aged 15 to 24 years and 25 to 44 years each made
up about 40 percent of adults, with those aged 45
years and older less than 20 percent. Aithough
male patients outhumbered female patents
among children (54.5 patients versus 45.5 pa-
tients), the reverse was true for adults (42.1 per-
cent versus 58.8 percent).

Preseniing Findings
Few adult patients with acute otitis media delayed
seeking treatment following the onset of symp-
toms. Delay in treatment was inversely related to
increasing age with almost 96 percent of adult
patients receiving treatment from 0 to I day follow-
ing symptom onset (Table 2). These age-related
differences are highly significant (P < 0.001).
Patient variables at the initial visit were com-
pared between adults and children (Table 3).
Findings more common in adult patients were a
history of tonsillectomy or adencidectomy and
symptoms of ear pain, decreased hearing, sore
throat, and ear discharge. More common in chil-
dren were history of upper respiratory tract infec-
tion during the preceding week, serous otits
media, and ear tubes; symptoms of fever, diarrhea,
or vomiting; and tympanic membrane findings of
redness, bulging, and ear tubes in place. Findings
of similar frequency were history of reduced hear-
ing (22.3 percent in adults and 22.2 percent in
children), allergy (16.8 percent and 17.1 percent),
prophylactic antibiotics (3.8 percent and 2.5 per-
cent), and tympanic membrane findings of

Table 3. Rate (Percentage) of Findings in Adults and In

Children with Acute Otitis Media.
Adults  Children
15 Years 1tol4
Findings ot Older  Years  PValue
Most Frequent in Adults
History
Tonsillectomy or 3Lt 2.3 < 0.001
adenoidectomy
Symptoms
Ear pain B9.3 80.4 < 0.001
Decreased hearing 63.6 25.5 < 0.001
Sore throat 458 217 < 0.001
Ear discharge 17.4 14.0 0.05
Most Frequent in Children
History
Upper respitatory tract 674 74.7 <0.001
infection duting preced-
ing week '
Serous otitis media 17.2 7.6 < 0.001
Far wbes 34 7.8 < 0.001
Symptoms
Fever 32.7 55.8 < 0.001
Diarrhea or vomiting 5.8 119 < 0.001
Tympanic membrane
findings
Redness 82.0 859 0.03
Bulging 285 36.4 < 0.001
Ear tubes in place 1.1 25 0.05
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Table 4. Percentage of Patients with None to More Than
Three Episodes of Acute Otitis Media in the Preceding
18 Months, by Age.

Percent with Past Episodes
Number
of
Ape Patients None 01 2-3 >3  PValue
131030 670 321 155 212 252
months
31 to 60 776 370 217 260 153
months
61 to 18D 1011 473 19.6 23.2 99
months
= 1§ years" 109 765 132 7] 312 <0001

Total 2660 451 183 226 140

*No significant difference within adult age subgroups.
"Missing data on 358.

opaque or dull (47.4 percent and 47.6 percent),
fluid behind the tympanic membrane (18.4 per-
cent and 18.2 percent), draining pus (10.4 percent
and 10.2 percent), and perforation (6.4 percent
and 5.1 percent). In 0.6 percent of adults and 1.4
percent of children, the tympanic membrane was
not visualized. The number of past episodes of
acute otitis media in the preceding 18 months was
inversely related to age (P < 0.001) (Table 4).

Factors Related to Ouicome

Increasing age (older than 12 months) was asso-
ciated with decreasing frequency of recovery
from acute otitis media at 2 months, especially in
those aged more than 25 years (JTable 3). Adults
receiving oral antibiotics at the initial visit had
lower rates of recovery than those not receiving
antibiotics (Table 6). Neither antibiotic type,
duration, nor the interaction of type and dura-
tion were significantly related to outcome. Fe-
male sex and a history of acute otitis media,
prophylactic antibiotics, decreased hearing, se-
rous otitis media, and ear discharge were associ-
ated with poor outcome in adults (Table 7). The
presence or absence of symptoms and tympanic
membrane findings had no significant relation to
cutcome in adults.

Results of the logistic regression indicated that
only the history of episodes in the past 18 months
was independently predictive of outcome among
adults (Table 7). Past episodes appeared more
predictive of poor outcome for adults (no past

episodes, 17.4 percent poor outcorne; 1 episode,
32.5 percent; 2 or 3 episodes, 52 percent; = 4 epi-
sodes, 60 percent) than for children (no past episodes,
10.4 percent poor outcome; 1 episode, 14.3 per-
cent; 2 or 3 episodes, 18.4 percent; = 4 episodes,
26.9 percent); both of these differences were sig-
nificant (P < 0.001).

Discussion

A comparison of outcomes between adults and
children with acute otitis media has not been
reported previously. In both groups the number
of episodes of acute otitis media during the pre-
ceding 18 months is predictive of delayed recov-
ery. It is uncertain why adult patients have a sig-
nificantly lower rate of recovery at 2 months than
do children who are older than 12 months. We
have reported previously that those aged 0 to 12
months are also at high risk of poor recovery
2 months after the initial visit (19.2 percent of this
age group had not recovered).’

A number of studies have reported on the lack
of benefit in children from antibiotics, 2s well as a
lack of relation between type of antibiotic or du-
raton of administration with recovery.>%-11 Qur
current results suggest a lack of andbiotic effec-
tiveness as assessed clinically at a 2-month follow-
up in adults as well. The implicatons of our data
are that individual patient characteristics, such as
age, past episodes, serous otitis media, or de-
creased hearing, are better predictors of the out-
come at 2 months following the index visit than is
therapy. Although antibiotic therapy can be useful
for subgroups of adult patients with characteris-
tics that predict poor outcome, we found no evi-
dence that antibiotic administration benefits the
group as a whole.

Table 5. Relation between Age and Recovery at
2 Moaths from Acute Otitis Media among Those

Treated with Antibiotics,
Percent of
Number of Patientss Who

Age Patients Recovered PValue
1 to 14 years 1874 84.0

15 to 24 years 124 80.6

25 1o 4 years 133 759

= 45 years 55 -61.8 < 0.001
Total 2186 82.8

336 JABFP July-August 1993 Vol. 6 No. 4

1y6uAdoo Aq pajaalold 1senb Aq GzZoz AeiN €T uo /610" wigel mmmwy/:dny woll papeojumod "€66T AINC T U0 ££€°v'9° wigel/zzTe 0T St paysiignd 1sul) :1oeld Wwed preog Wy


http://www.jabfm.org/

Table 6. Frequency of Recovery among Adults
(15 Years or Older) from Acute Otitis Media at
2 Months According to Antibiotic Treatment.

Percent of
Number Padents
of Who

Treatment Patients Recovered P Value
Antibiotic treatment

Yes 312 75.3

No 74 91.9 0.002
Antibiotic type

Ampicillin group 204 71.6

Trimethoprim-sulfa 37 83.8

Other 71 B1.7 0.104
Antibiotic duration®

§ days 94 75.5

6-7 days 94 72.3

B-10 days 1062 718.4

Other 15 60.0 0427

*Duration data missing for 7 patients.

In our study physicians were instructed to care for
patients according to their routine practice. We can-
not rule out physician use of patient characteris-
tics when ordering treatment, although the major
differences in treatment reflected differences in
routine practice among countries rather than among
groups based on patient characteristics.’ Prospective
studies that test the efficacy of antibiotic therapy
should include sufficient numbers to stratify padent
groups by individual predictors of poor outcome.

Table 7. Patient Factors Related to Qutcome at 2 Months among
Pailents 15 Years or Older Treated with Qral Antibiotics for Acute

Otitis Media (n = 312).

The 15.6 percent of patients aged 15 years or
older in our sample is similar to the 16.6 percent
reported from the National Ambulatory Medical
Care Survey of 1989.! The greater rate of acute
otitis media in boys younger than 15 years and in
women older than 30 years is also congruent with
NAMCS data. The issue of age-related delays in
seeking treatment for acute otiis media has not
been reported previously. Because children de-
pend on others to get medical care, and because
acute respiratory tract infection can reduce pa-
rental suspicion of acute otitis media in children
early in the illness, this finding is not surprising.

Although acute otitis media is not rare in adults,
it occurs more frequently in children, and a de-
creased frequency in adults of past episodes dur-
ing the preceding 18 months compared with chil-
dren is expected. The frequency of histonical
events related to acute otitis media and symptoms
reported for children and adults could differ be-
cause of age-related differences in perception and
ability to report. Other investigators have re-
ported a similarity in the spectrum of pathogens
isolated from middle ear fluid of adults and
children. Contrary to early reports, Haemophilus
mfluenzae remains a common middle ear patho-
gen during adulthood.!2-14

QOur data, nevertheless, must be viewed with
caution. The data were derived from a sample of
patients seeking care from primary
care physicians, and generalizations
to all patients with acute otitis media
might not be warranted. That par-

ticipating physicians generally were

Percent 1:;31? ce_rt.ain of their diagnosis of acute

among Those 95 Percent  otitis media® does not guarantee thar

Those Not Odds  Confidence gl patients actually had this disorder.

Factors Recovered  Recovered  Ratio Interval A reference standard for the diagno-

Past episode 18.8 429 3.2 1.79-584  sis of acute otiis media does not

History of prophylacde - 30 7.8 27 0.89-8.38 exist. A panel of experts at a research

antibiotics conference defined acute otitis

History of decreased 20.2 325 19 1.07-3.38 media as “a clinically identfiable in-

bearing fection of the middle ear with sud-

Historg.r aof serous otids 14.7 247 1.9 1.01-3.59 den onset and short duration,”!* but

_medm _ clinicians vary in the relative diag-

History of ear discharge 146 2.4 17 0.89-3.22 nostic value they place on particular
Female 53.6 640 15 0.90-2.63

Results of logistic regression analyxis incorporating above terms in a model

to predict delayed recovery at the 2-month follow-up visit

Only variable in final model
Past episode 3.6

signs and symptoms, A survey of 165
pediatricians revealed 147 different
sets of diagnostic criteria; 18 differ-

ent sets of criteria were used in 26
2.03-6.35

investigations of acute otitis media,
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and in 17 studies none were specified.!® Even the
presence of pathogenic organisms cultured from
middle ear fluid obtained by myringotomy is an
unreliable indicator because almost 30 percent of
specimens obtained from patients with the clini-
cal diagnosis of acute ofitis media are sterile.)?
The physicians participating in our study were
blinded to the hypotheses, and the data from the
study are internally consistent and have high face
validity. Finally, outcome reported by patients
might not reflect their disease state, although self-
assessiments of health have been similar to objec-
tive findings by physicians.!®

Onr findings indicate that the tympanic mem-
brane findings of acute otitis media are similar in
adults and children, in keeping with the similar
bacterial spectrum that affects both groups. Their
histories of events and symproms related to acute
otitis media are different, possibly because of age-
related differences in perception and ability to
report. The outcomes at 2 months following the
index visits, however, appear worse for adults.
Individual patient characteristics are better pre-
dictors of outcome than is therapy.
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Edith Klain, Jeff Ledever, Murianna Muzar, Shiomo
Monnickendam, Hana Moran, Yoav Ofrath, Baruch Oren,
Jacok Paz, Shmuel Rets, Moshe Renmert, Amalia Rozentzuwreig,
Joshua Sandler, Nimrod Shoshan, Pesach Skvartzman,
Shmeritng Arnold, Miri Stefr, Naomi Stockwell, Uri Strauss,
Mashe Torem, Moske Ungar, Michael Weingarten, Rachel
Weiss, David Weiss, Yonab Yaphe, Yatr Yodfat, Geaula Zagron-
Batsir, Srnon Zalewski, Zippora Imber, Zvi Liss.

Netherands
AF. Arboww, BFM. Aulbers, AAEE Brokmilier, J.H.
de Boer, RAM. de Fomg, LK1 de Fomgh-Kilian, HE.
de Maillette de Buy Wenniger. 7.J. Dijkstra, G. Dorren-
boor, M. Dragioma, FK.A. Fokkema, A. Hoevenaars, HAM.
Hoevenaars, E. Hoornweg-Sieehoom, 7. Hoormweg, MAF.
Janssen, R. Kanters, JAM. Kelers, 7. Th. Koop, PF
Kromeich, D.E. Kuenen, A. Lagendijk, RJFM. Leygraaf,*
A.PM. Linsen, H.3.W.A. Meijerink, .PC. Moors, H.R. Negs,
F.E.G. Niewwkamer, AP Oliemans, D. Pasnan, 7.C.BM.

“Deceased

Rensing, M. Reyerse, EL. Reynders, S. Rijpma, AM HJ.G.
Shuijters, RE. Sparenburg, M.M. Spoor, 7.B.M. Stolte, K. Tomis,
J Th. Ubbink, ECM. Ummeks, E.7. van Apeldoorn, W3
van Budegom, J.B van Dam, Th. 7 van Dam, HAWA.
van Gifsel, H.J. vam der Leen, S.H.H.M. van der Meer, A FA,
van der Reepe, G. van Gangelen, YE.V. van Hazel, 7. van Noorz,
S.PF van Rijn, EM. van Soest, PR.L. Vercauteren, S. Vriesinga,
Y, Wapstra, C.W. Willeboordse.

New Zealand

Jobn V. Allen, Jobn P Andrew, Paul Berridge, 7. Antbony
Birch, Thomas R. Bracken, Stephen B. Calveley, Keith A.
Carey-Smith, Jobn S. Carnachan, David J. Cross, Stephen 7.
Cuipan, Grabam J. Desborough, Fobn W. Drake, Willizm
G.L. Ferguson, Bruce A. Foggo, Peter L. Gibson, Douglas ¥.
Gillanders, Nicholas 1. Glasgow, J. Selina Green, Russell 7,
Green, 7. Antbony Hanne, Murdock M. Herbert, David M,
Hoadley, Gregory R. Fudkins, Fonatbon A. Kuttner, Richard A,
Loan, C. Warwick E. Palmer, W, Alexander Paterson, Neil 4,
Philip, Noel T. Porter, Jobn H. Ronaldsen, Brian C. Ros,
Jonatbon E. Simom, William 7. Smith, Margarer S. Tennent,
Robert B. Tennent, Alexander N. Thomson, Williars 5. Thompson,
Meavian A. Upsdell, Toln T. Wellingham.

Switzerland

Fakob Aebersold, Erwin Alder, Rudolf Beerli, Peter Bbend,
Lukas Bobmy, Ueli Bollag, Daniel Bracher, Ernst Buesser,
Rudolf Christen, Claude Derakmand, Martin Escher, Urs
Fabrni, Hugo Flueckiger, Markus Gasner, Hansueli Gerber,
Bélg Iranyi, Kurt Kaspar, Rudslf Koenig, Hassvolf Liedrach,
Hausjoerg Lang, Peter Ludi, Peter Marko, Hans Maurer,
Roland Moeri, Alfred Muggli, Fean-Fierve Mueller, Thomas
Mougller, Hans Rufener, Peter Schieuss, Andreas Schmid,
Emanuel Singeisen, Andreas Steinmann, Rolf Weber, Juerg
Weber, Ulrich Windlinger.

United States

Stephen Albrecht, Jobn Anderson, Arlis Adolf, Mark Rackman,
Leonard Banwo, David Beawfait, Robert Black, Claire Cifaloglio,
Gerald Calnen, Harold R. Clure, C. Leslic Commay, Kevin Costén,
Barixera Fisher Cougblin, Jobm Crocker, Val Dean, Donald Fvans,
Lyle §. Fagnan, Ronald Gagne, William Garlick, Martin Alex
Meilema, Stepben Messimer, Michael Mikkelson, Laura Miller,
Preter Molbery, A1J. Mooney, Fulie Moore, Lillian Nordin, Mark
Parker, Craig Pervinjaguet, 7. Michael Pontious, Raiph Rosen-
berg, Paul Schmitt, Aristotle Sophocles, Tevry L. Sullenger, Thomas
Syzek, Nicholas Towlos, Christopher Vevkler, Elizabeth Wise.
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