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Prospective epidemiological study of common colds and secretory otitis media 

To evaluate how often a common cold induces secretory otitis media (SOM) two 
groups of young children were studied. One comprised 373 children aged 9 months to 
7 years who were being minded in institutions. The other group consisted of 210 
children not minded in day institutions or private day care. This latter group was 
subdivided into children minded at home or in private day care attended by not more 
than 2 children (1 17 children), and the remainder (93 children). Common colds were 
defined as nasal discharge, and tympanometry was carried out 6 times at 2-week 
intervals. Among the 1-year-olds common colds induced SOM in 83% of those 
minded in institutions and in 56% of those minded at home. At the age of 5 years 
this applied to 20% of both groups. 
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The aetiology of secretory otitis media 
(SOM) is multifactorial.' Among the most 
important factors influencing the condition 
are age' and the number and duration of 
common colds.3 Among otological factors 
are the production of secretion by glands 
and goblet cells in the middle ear and 
mastoid p r o ~ e s s , ~  tuba1 f ~ n c t i o n , ~  muco- 
ciliary function,6 and the volume of the 
middle ear and mastoid process.' 

During common colds, which are usually 
due to rhino- or coronavirus infections,' 
the organisms presumably spread to the 
Eustachian tube, but not to the middle ear. 
In SOM, mucociliary function in the tube 
is arrested possibly due to mucosal oedema 
occluding the passage to the rhinopharynx. 
A direct action on ciliary function may be 
involved as well. Since there are about 80 
different subtypes of rhinovirus, each 
having its individual antigen, and since the 
immunity after a common cold disappears 
in a few months, the children can virtually 
continuously acquire new infections. 

The object of the present study was to 
assess the prevalence of common colds 
among young children minded in day 
institutions and those minded at home, and 
to ascertain how often common colds elicit 
SOM among these 2 groups. 

Materials and methods 

Group A comprised 373 children from 9 
kindergartens and 1 day nursery, out of 
396 which was the total number of children 
in day institutions in a municipality having 
about 17 000 inhabitants. 

Group B comprised 210 randomly 
selected children from the same municipal- 
ity who were not being minded in 
kindergartens, day nurseries or municipal 
day care. Originally 50 children of each age 
group from 1-6 years had been invited to 
participate, but only about 30 of each age 
group came. Of these children 98 were 
minded at  home, 1 1  went to a playroom 
once a week, 52 were in private day care 
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Table 1. Age distribution. Group A: children in day- 
care institutions. Group Bl: children in home 
care/private day-care (1-2 children). Group B2: the 
rest of the children 

Age f y r )  
Group 0 I 2 3 4 5 6 7 Total 

A 8 12 28 72 119 99 31 4 373 
B1 0 22 23 24 32 15 1 0 117 
B2 0 9 7 12 11 19 33 2 93 

with up to 7 children, and 49 were 
attending preschool class or school. This 
last-mentioned group was included because 
we wished to compare them with the 
children who continued from kindergarten 
to school. Group B was subdivided into 
groups B1 and B2. B1 (117 children) 
consisted of children minded at home and 
in private day care with not more than 2 
children. Group B2 (93) comprised the 
remainder of the group B children (in 
private day care, preschool or school). 

Table 1 gives the age distribution of the 
children in the separate groups. 

Acute rhinitis was defined as nasal 
discharge. In the kindergartens and day 
nurseries the children were evaluated and 
the staff asked whether upper airway 
infections had occurred since the last 
examination. The children of group B were 
also evaluated at each examination, and 
the parents were asked about colds. 

When first seen the children had oto- 
scopy and routine otological examination. 
During the subsequent period they were 
seen at 2-week intervals, a total of 6 times. 
On each occasion tympanometry was 
performed. 

A tympanoscope of the type Madsen 
Electronics ZS 330 with built-in writer was 
used. The middle ear pressure was mea- 
sured from + 100 mm H,O to - 300 mm 
H,O. Compliance was stated in ml. 
Thereafter, the ipsilateral stapedial reflex 
was measured twice at 1000 Hz 105 dB 
SPL, with a probe tone of 2 2 6 H ~ . ~  The 
tympanograms were classified into A, B, 
and C curves. The tympanogram was 
deemed to be an A curve if the middle ear 
pressure was above -100mm H,O, a C 

Table 2. Prevalence of children with acute rhinitis and 
B-tympanograms, from 1st to 6th test (YO) 

Groups Ist 2nd 3rd 4ih 5th 6th 

Acute rhinitis 
A 20 24 26 25 23 21 
B1 32 41 35 17 37 33 
B2 31 36 26 22 28 22 

B- tympanograms 
A 27 29 30 31 30 28 
B1 6 18 22 15 15 28 
B2 11 27 25 18 27 28 

curve if it was -100 H,O or less." B 
curves are often defined by means of the 
relative gradient," but the tympanograms 
on the cards used were too small for 
accurate measurement. Instead, B curves 
were considered to be present at a 
compliance under 0.25 m1." However, if a 
stapedial reflex could be elicited the B 
curves were reassessed as A or C curves, 
depending upon the area in which the 
impedance minimum could be read. 

Results 

Only B tympanograms were evaluated in 
relation to common colds. In group A only 
a few changes occurred from the first to the 
sixth examination (Table 2), the peak of 
colds being at the third examination and 
the maximum of B tympanograms 2 weeks 
later. In groups B1 and B2 there were 
much wider variations, and the prevalence 
of common colds was above that in group 
A at most examinations. As may be seen, 
there were 2 epidemics of common cold. 
One reached a peak at the second 
examination and the other one at the fifth 
examination. Group B1 reached 41% in 
prevalence of colds at the second examin- 
ation. The prevalence of B tympanograms 
was lowest in groups B1 and B2 from the 
first to the fifth examination, but at the 
sixth examination all 3 groups were alike. 

Table 3 lists the mean percentage of 
children who had colds or had B tympano- 
grams by age. In group A the prevalence of 
colds was about 30% from the age of 1 to 
3 and about 20% from 4 to 6 years of age. 
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Table 3. Prevalence of acute rhinitis and B- 
tympanograms distributed by age (YO) 

Age ( y r )  
Group I 2 3 4 5 6 
Acute rhinitis 
A 31 32 34 19 17 19 
BI 45 38 34 28 29 40 
B2 38 46 31 23 24 22 

B-tympanograms 
A 75 55 45 27 21 12 

B2 45 34 23 34 32 15 
BI 39 24 24 17 17 - 

In groups B1 and B2 the results were very 
similar, the 1- and 2-year-olds showing a 
prevalence around 40%. It is evident that a 
marked increase occurs among the children 
minded at home when they reach the age of 
6 years and enter preschool class. Groups 
B1 and B2 are, in general, higher than 
group A. 

The prevalence of B tympanograms was 
highest from the age of 1 to 3 years in 
group A. Group B1 is in general the lowest 
one. 

In Table 4 we evaluated how many of 
the children caught common colds during 
the 12 weeks. This table shows that the 
majority of them did suffer an upper 
airway infection, and at the age of 5-6 
years about half caught colds, except for 
the 6-year-olds of group B1, all of whom 
caught colds. 

Table 5 shows how often a common cold 
coincided with a B tympanogram, in one or 
both ears. In group A the common colds 
were most severe in all age groups except 
the 5-year-olds, among whom the group B2 
percentage was highest (59). Group B1 is 
least affected and group B2 intermediate. 

It was calculated also how many of the 
children who showed B tympanograms at 
all 6 examinations had had common colds. 
This applied to 22% in all groups, i.e. less 
than the average. 

Discussion 

Our diagnosis of colds differed somewhat 
between the two populations of our 

Table 4. Children with acute rhinitis during the 
investigation (X) 

Age f y r )  
Group I 2 3 4 5 6 7 
A 79 59 68 48 53 41 50 

B2 89 86 92 73 58 52 50 
BI 91 61 75 78 67 100 - 

material, Possibly, the parents' information 
was more accurate than that given by the 
staff of the day institutions. On the other 
hand, the objective examinations were 
uniform. To the finding that the children 
not in kindergartens had most colds, we 
must comment that this group went 
through two periods that suggested epi- 
demics of colds, while the children minded 
in institutions showed an even prevalence. 
In return, the latter group included many 
cases of measles, mumps and chicken pox. 

Using nasal discharge as a parameter of 
a common cold does not pick up all cases, 
and in some children nasal discharge is not 
due to infection. It has been demonstrated 
that purulent discharge from the nose may 
be due solely to a viral infection and need 
not necessarily indicate secondary bacterial 
infe~t ion. '~  The colds may have been due 
to a number of different viral infections, 
e.g. rhinovirus and coronavirus. Viruses 
can be cultured from about 70-80% of 
patients with a cold, and about 30% of 
these are rhinovirus infections.* Possibly, 
the different types of virus may cause 
different reactions in the Eustachian tube 
and a different degree of tuba1 dysfunction. 
Mucociliary function in the Eustachian 
tube is always abolished in SOM.6 The 
viruses presumably do not spread to the 

Table 5. Acute rhinitis and B-tympanogram at the 
same test, distributed by age (YO) 

Acuie B-iympa- Age ( y r )  
Group rhinitis nogram I 2 3 4 5 6 

A Present Present 83 69 54 36 20 22 
Present Absent 17 31 46 64 80 78 
Present Present 56 26 40 17 20 0 

B1 Present Absent 44 74 60 83 80 100 
B2 Present Present 67 32 40 31 59 20 

Present Absent 33 68 60 69 41 80 
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middle ear, since for example rhinovirus is 
thermolabile and its growth ceases at a 
temperature exceeding 35°C. Anatomical 
relations in the middle ear and Eustachian 
tube must be the same in all 3 groups. 
Conceivably, though, the children in the 
day institutions have a greater readiness 
for producing secretion, so that in them 
tuba1 dysfunction occurs more readily and 
is slower to return to normal. When 
ascertaining how often a common cold 
induces SOM, we found this to be most 
marked in group A, especially at the age of 
1 and 2 years. In group B2 there were also 
many cases at 1 year of age, but this 
subgroup comprised only 9 children, so 
that the result is uncertain. All the 
youngest children of group A were from a 
day nursery and a young-children group in 
a kindergarten. Within group B2 quite a 
number of the colds induced SOM in the 5- 
year-olds. 

Another finding of interest concerns the 
children who develop SOM without having 
a cold. As SOM usually does not appear 
until a few days after the cold, this may 
give part of the explanation. However, 
there was no statistically significant differ- 
ence between the 3 groups in this pheno- 
menon which comprised about 15%. 

The cases of SOM which lasted for a 
long time, i.e. more than 3 months, do not 
seem to have been caused by lengthy colds. 
The explanation must be that the prod- 
uction of secretion does not decrease or 
that the secretion which forms cannot be 
transported away through the Eustachian 
tube. 

Summing up, it may be concluded that 
nearly all the youngest children do catch a 

cold in the course of the winter. This 
applies both to those minded at home and 
those minded elsewhere, but the colds are 
not so apt to result in SOM among the 
children minded at home. 
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