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Randomised controlled trial of the effect of
ventilation tubes (grommets) on quality of life at

age 1-2 years
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Abstract

Aims—To study the effect of treatment
with ventilation tubes on quality of life in
children aged 1-2 years with persistent
otitis media with effusion (OME), as com-
pared to watchful waiting.
Methods—Multicentre randomised con-
trolled trial (n = 187) with two treatment
arms: ventilation tubes and watchful wait-
ing. Children were detected by auditory
screening at the age of 9-12 months, and
were subsequently diagnosed as having
persistent (4—6 months) bilateral OME.
Quality of life (TAIQOL and Erickson
scales) was measured at 0, 6, and 12
months follow up.

Results—There was improvement in qual-
ity of life, but the ventilation tube group
did not improve significantly more than
the watchful waiting group. Although an
attempt has been made to identify possible
subgroups that benefit more, we were not
able to find such subgroups, which might
be a result of lack of power in this study.
Conclusion—Ventilation tubes do not have
a substantial incremental effect on the
quality of life of infants aged 1-2 years
with uncomplicated persistent bilateral
OME.

(Arch Dis Child 2001;84:45-49)
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Otitis media with effusion (OME), common in
childhood, is usually associated with mild to
moderate hearing loss. Over the past three dec-
ades, much research has been done into the
effects of OME on children’s development.'
Several studies showed impaired developmen-
tal outcomes, but others failed to show such
associations.'” This may be a result of
limitations in design, methodology, or selected
study populations. Only a few adequately
designed prospective studies have been pub-
lished on the effect of OME on development.'

Treatment with ventilation tubes (grom-
mets) lessens hearing impairment in children
with OME*® and might therefore prevent
developmental problems. Most studies on the
effect of ventilation tubes addressed speech
development, language development, cognitive
development, or behaviour, which were
measured with standardised tests. In contrast,
quality of life (QoL) focused on parents’
subjective perception of their children’s health
status, was mostly ignored, while on theoretical
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grounds it might be assumed that an impaired
development will be related to the general
health status. QoL broadly includes aspects of
physical, psychological, and social functioning.
The lack of a clear definition is reflected in the
many instruments that have been proposed to
measure QoL, each of them based on a differ-
ent quality of life concept.” QoL instruments
either focus on general health measurement or
on disease specific wellbeing. Specific wellbe-
ing may be more sensitive to the effect of
disease, while generic tests are more suitable
for making comparisons with other diseases.®

Clinicians who deal with OME frequently
encounter spontaneous comments from par-
ents after their child has had ventilation tubes
inserted. They record events such as improved
sleep patterns, improved awareness, and a less
irritable and much happier child.’ In a study by
Rosenfeld and Bhaya,'® parents reported fewer
physical symptoms and less emotional distress
in their children. A limitation of these studies,
however, is that they lacked a control group for
comparison. Another problem is that only chil-
dren of 3 years or older were included. Nowa-
days, OME is detected at an earlier age and
ventilation tubes are being inserted at a
younger age."' Moreover, the symptoms and
rates of development are different for infants
and preschool children; this might also influ-
ence the quality of life in different ways.

We therefore investigated the effect of treat-
ment with ventilation tubes on the quality of
life of infants (1-2 years of age) with persistent
bilateral OME. We performed a multicentre
randomised controlled trial in which we
compared treatment with ventilation tubes to a
period of watchful waiting.

Patients and methods

PATIENTS

A cohort of 30 099 children born in the eastern
part of the Netherlands between 1 January
1996 and 1 April 1997 were invited for routine
hearing screening at the age of 9 months. For
the purpose of the trial, those who failed three
successive tests were referred to one of the 13
participating ear, nose and throat (ENT)
outpatient clinics for diagnosis and follow up
(n = 1081). The parents of infants diagnosed
with persistent (four to six months) bilateral
OME (confirmed by tympanometry and otos-
copy) by the ENT surgeon during subsequent
observations (n = 386) were invited to enter
their child into our randomised controlled trial.
The children for whom informed consent was
obtained were randomly allocated to one of two
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groups: treatment with ventilation tubes (VT
group; n = 93), or a period of watchful waiting
(WW group; n = 94). QoL was measured at
baseline and at six and 12 months follow up by
means of questionnaires and scoring of stand-
ard video recordings.

We obtained approval from all ethical
committees of the 13 participating hospitals.

METHODS

A balanced allocation programme was em-
ployed to increase comparability at baseline,'”
with 187 children balanced on five prognostic
factors: sex, age, season at randomisation, edu-
cational level of the mother, and hospital.

To measure quality of life, we used the
TAIQOL (TNO-AZL Infant Quality of Life)
questionnaire.” As parent—child interaction
can be seen as a domain specific part of quality
of life, we also measured this interaction by
means of the Erickson scales.'* The TAIQOL
questionnaire was developed for children of
1-4 years and is filled in by one parent. The
questionnaire contains 46 items, covering 13
domains (lungs, stomach, skin, sleeping, appe-
tite, eating problems, aggressive behaviour,
positive emotions, emotions of panic, vitality,
social behaviour, motoric problems, and com-
munication). We did not expect three of the 13
domains (lungs, stomach, skin) to be related to
OME, so excluded them from the analysis after
the results within these domains did not change
over time. In addition, we excluded the domain
on positive emotions as this scale did not show
any change. In 19 of the 46 items, we assessed
only the occurrence of specific complaints,
while the other 27 items form a combination of
the occurrence of specific complaints and the
emotional response of the parents to the com-
plaint. In the analysis, we separated the two sets
of items; the emotional response was only
studied when a difference in occurrence was
found. The occurrence was for almost all
domains rated on a 12 point scale (the higher
the score the more complaints). Two domains
(motoric problems and aggressive behaviour)
were not rated on a 12 point scale, but were
adjusted to the other scales.

Parent—child interaction was measured with
the Erickson scales. Each parent—child pair was
videotaped in a structured play setting for 13
minutes in a room at the hospital. Three toys
were placed in the room, representing intellec-
tual, physical, and social areas of development.
At 0, 6, and 12 months follow up, different toys
were used: set A consisted of a jigsaw puzzle
with five pieces, a Bo-peep farm set, and three
different books; set B consisted of a jigsaw puz-
zle with 14 pieces, a feed the animal game, and
three different books; set C consisted of a
jigsaw puzzle with 14 pieces, a surprise key car
game, and three different books. The parents
were told that the investigator was interested in
how the parent and child played together. The
parents were asked to start playing with the jig-
saw puzzle (for three minutes), followed by the
game (for five minutes), and the books (for five
minutes). The investigator then left the room
and knocked on the door after three, five, and
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five minutes to let the parents know when to
change toys.

From the tapes five child scales (negativism,
compliance, affection for the mother, avoid-
ance of the mother, and reliance on the
mother) and five parent scales (supportive
presence, respects autonomy, structure and
limits, quality of instruction, and hostility) were
scored on a seven point scale (1 = low interac-
tion to 7 = high interaction)."* The videotapes
were scored by two psychological test assist-
ants. The interobserver reliability of the scoring
was high (r > 0.8).

OME was defined according to the MOMES
protocol,” which is primarily based on tympa-
nometry. If tympanometry could not be
performed, or if the tympanograms were
doubtful (type C2), otoscopy was used to make
the diagnosis.

Hearing was assessed with a portable visual
reinforcement audiometry set. It appeared to
be a good alternative for standard visual
reinforcement audiometry in multicentre trials.
A more extensive description is given else-
where."

The calculated power for this trial was
primarily based on the outcomes on language
development (which are described else-
where'”). However, recalculating the power, in
this trial, with 187 randomised children, we
would have been able to distinguish a differ-
ence of 0.5 (on a 12 point scale) in improve-
ment on the TAIQOL between the two groups.

STATISTICAL ANALYSIS

All analyses were performed according to the
intention to treat principle. Differences in
domains at 0, 6, and 12 months follow up
between the groups were tested with the
Wilcoxon test as the scores were not normally
distributed. To adjust for potential baseline
differences we also studied differences in scores
between six months follow up and baseline, as
well as differences between 12 months follow
up and baseline.

To adjust for potential confounders and to
study possible effect modifiers, we constructed
logistic models, with the dichotomised scores
based on improvement (children who im-
proved versus the others) at six months and at
12 months follow up as dependent variable.

Potential confounders were: educational
level of the mother (high/middle/low), older
siblings (yes/no), attending day care (yes/no),
sex (female/male), and adenoidectomy before
randomisation (yes/no). These variables were
also included as potential effect modifiers. In
addition hearing level at randomisation (dB)
was tested for interaction with treatment. By
studying these possible interactions we tried to
identify subgroups of children that may experi-
ence greater benefit from treatment with venti-
lation tubes.

A multivariate analysis of variance
(MANOVA) was performed to detect a treat-
ment effect for all domains combined; for this
analysis we modelled the improvement scores
at six and 12 months follow up.
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Table 1 Mean scores for the nine subdomains of the TAIQOL at baseline, six, and 12 months follow up
Group n Vitality Appetite Communication Motoric Social Anxiety Aggression Earting Sleeping
Baseline vT 93 3.3 (0.8) 4.7 (1.5) 6.8 (2.3) 5.8 (2.5) 3.6 (0.9) 4.1(1.2) 11.3 (2.2) 3.4 (0.7) 7.1 (2.2)
WW 91 33(0.9  44(1.4)  6.4(2.0) 6.1(2.8) 35(0.8)  4.0(l.1) 109 (2.2) 3.4(0.6) 6.8(2.1)
6 months followup VT 87 3.3 (0.9) 5.0 (1.4) 6.7 (2.3) 4.4 (0.9) 3.5 (0.9) 4.3 (1.1) 11.9 (2.4) 3.3 (0.6) 6.8 (2.1)
WW 89 33(1.0) 47(1.6) 5.8(2.1) 44(1.1) 3509  41(.0) 11.1(2.0) 3.5(0.8) 6.6(1.9)
12 months follow up VT 84 3.1 (0.5) 5.3 (1.6) 5.9 (2.0) 4.2 (0.8) 3.5 (0.9) 4.6 (1.3) 11.8 (2.4) 3.3 (0.5) 6.4 (2.2)
WwW 81 3.2 (0.8) 4.9 (1.4) 5.6 (1.9) 4.2 (1.0) 3.5 (0.9) 4.3 (1.1) 11.5 (2.0) 3.4 (0.6) 6.4 (1.9)
Results expressed as mean (SEM).
Results THE TAIQOL
A total of 187 children were randomised: 93 to Table 1 shows the mean scores of the
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the VT group and 94 to the WW group. Nine-
teen children dropped out immediately after
randomisation (15 from the WW group and
four from the VT group). These children were
excluded from the trial and so have not been
included in the 187 randomised children.
Another 11 children dropped out during the
remainder of the follow up (eight children from
the WW group and three from the VT group).
In addition, 10 children from the WW group
received treatment with ventilation tubes dur-
ing the trial period.

The mean age of the children at randomisa-
tion was 19.5 months in the VT group and
19.4 months in the WW group. Mean hearing
loss (measured over 500, 1000, 2000, and 4000
Hz) in the best ear at randomisation was 46.4
dB (95% confidence interval (CI) 44.2 to 48.6)
in the VT group and 43.4 dB (95% CI 41.0 to
45.8) in the WW group.

At six months follow up, the improvement in
hearing level in the VT group was 10.2 dB ver-
sus 4.6 dB in the WW group; at 12 months fol-
low up, these values were 13.1 dB and 8.5 dB,
respectively.

At 3, 6,9, and 12 months follow up, 14.6%,
29.3%, 26.9%, and 26.6% of the children in
the VT group were diagnosed as having
bilateral OME, respectively. In the WW group,
these percentages were 77.2%, 65.9%, 57.3%,
and 53.2%, respectively.

W Watchful waiting
[ Ventilation tubes
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Difference scores between 12 and 0 months follow up’f

Figure 1  Difference scores on the subdomains of the TAIQOL berween 12 and 0 months
Jollow up. *Because of deviation in this scale (maximum score 16 instead of 12), we
adjusted this difference score according to the other scales. FBecause of deviation of this scale
(maximum score 21 instead of 12), we adjusted this difference score according to the other
scales. FA positive difference indicates an increase in complaints; a negative difference
indicates a decrease. (Note that the difference scores between 6 and 0 months follow up did

show similar results).

www. archdischild.com

TAIQOL. Figure 1 shows the difference scores
between 12 and 0 months follow up. Quality of
life improved in six subdomains, whereas the
number of complaints concerning appetite,
anxiety, and aggression increased. Except for
anxiety, the VT group showed greater improve-
ment or less deterioration than the WW group.
However, the differences were not statistically
significant. From baseline to six months and
from six to 12 months follow up the mean
scores did not favour treatment with ventilation
tubes.

In the logistic models on the probability of
improving in a specific domain at six or 12
months, we were able to adjust for possible
confounders and to identify effect modifiers.
No significant effect of treatment was found. In
most domains only the score at baseline was a
confounder that needed to be adjusted for.

The MANOVA on all the domains com-
bined did not show any difference in treatment
effect between the VT group and the WW
group at six months or at 12 months follow up
(p =0.22 and p = 0.94 with the Hotelling—
Lawley Trace test).

ERICKSON SCALES

Tables 2 and 3 show the mean scores of the
Erickson scales. Figure 2 shows the differences
in child and parent scores on the Erickson
scales between 12 and 0 months follow up.
Some slight differences were found in favour of
the WW group in most domains, but there was
a slight difference in “compliance” and “hostil-
ity” in favour of the children VT group. None
of these differences could be distinguished
from chance. However, when the absolute
mean scores at six and 12 months follow up
were compared, some slight but significant dif-
ferences were found in favour of the WW
group, especially on the parent scales.

The logistic models on the probability of
improving enabled confounder adjustment and
a search for effect modification. We did not find
any differences between the two groups. No
association was found between improvement
on all the domains combined and treatment
(MANOVA) at six or 12 months follow up
(p =0.19 and p = 0.38 for the child scales,
versus p = 0.21 and p = 0.95 for the parent
scales, respectively).

MAXIMUM CONTRAST

Spontaneous resolution of OME in the WW
group and recurrence of OME in the VT group
might have obscured the contrast between the
two groups. To test our aetiological model
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Table 2 Mean scores for the five subdomains of the Erickson (child) scales at baseline, six, and 12 months follow up

Group n Affection Avoidance Compliance Negarivism Reliance
Baseline vT 93 4.5 (1.4) 5.9 (1.5) 4.6 (1.6) 6.2 (1.5) 6.5 (0.8)
WW 91 4.7 (1.4) 6.2 (1.4) 5.1 (1.4) 6.5 (1.2) 6.5 (1.0)
6 months follow up vT 87 4.4 (1.3) 6.3 (1.1) 5.1 (1.3) 6.6 (1.0) 6.5 (0.9)
WW 89 4.6 (1.3) 6.5 (1.2) 5.2 (1.3) 6.7 (0.8) 6.7 (0.7)
12 months follow up vT 84 4.5 (1.4) 6.5 (0.9) 5.2 (1.1) 6.6 (1.1) 6.6 (0.7)
WW 81 4.9 (1.1) 6.9 (0.4) 5.6 (1.0) 6.9 (1.1) 6.8 (0.4)

Results expressed as mean (SEM).

Table 3 Mean scores for the five subdomains of the Erickson (parent) scales at baseline, six, and 12 months follow up

Group n Hostility Structure Respect Supportive Quality
Baseline VT 93 6.9 (0.7) 4.6 (1.4) 4.9 (1.4) 4.9 (1.5) 4.5 (1.6)
wWw 91 6.9 (0.3) 5.1 (1.2) 5.3 (1.3) 5.4 (1.3) 5.0 (1.4)
6 months follow up VT 87 7.0 (0.2) 4.8 (1.5) 4.9 (1.3) 4.9 (1.4) 4.4 (1.5)
WwW 89 6.9 (0.5) 5.2 (1.2) 5.4 (1.3) 5.4 (1.4) 5.2 (1.3)
12 months follow up VT 84 7.0 (0.2) 4.8 (1.4) 5.0 (1.3) 5.0 (1.4) 4.7 (1.4)
WwW 81 7.0 (0.2) 5.5 (1.0) 5.3 (1.2) 5.5 (1.2) 5.3 (1.3)

Results expressed as mean (SEM).

(hearing loss caused by OME impairs quality
of life, while functional ventilation tubes
improve quality of life) we also performed an
explanatory analysis in which we compared the
children with effusion during the whole follow
up period (n = 28) to those who were effusion

M Watchful waiting
@ Ventilation tubes
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Quality

Supportive

Respect

Hostility

Structure
|
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Difference scores between 12 and 0 months follow up*
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Difference scores between 12 and 0 months follow up*

Figure 2 Mean difference scores on the Erickson (child) scales (A) and (parent) scales
(B) between 12 and 0 months follow up. *A positive difference indicates improvement in
parent—child interaction; a negative difference indicates deterioration.
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free during follow up (n = 54). We did not find
any difference in the 13 domains of the
TAIQOL, while on the Erickson scales, there
was a difference in only one (negativism) of the
10 domains. For negativism, we found greater
increases in parent—child interaction in the
children without effusion during follow up
(these children showed less anger, dislike, or
hostility towards their mother).

Discussion

In contrast to earlier studies,’ ' our results did
not show that ventilation tubes improve the
quality of life of young children with persistent
OME. These previous studies were uncon-
trolled, hospital based, and focused on older
children, whereas our study was controlled,
population based, and the children were 1-2
years of age. In addition, we used a generic
QoL test, while Facione’ and Rosenfeld and
Bhaya'® asked OME specific questions. Al-
though disease specific QoL tests might be
more sensitive,’ several domains of the
TAIQOL and Erickson scales (for example,
sleeping pattern, eating problems, avoidance)
were a priori relevant for OME.

Formally, the Erickson scales do not meas-
ure quality of life, but parent—child interaction
can be seen as a domain specific part of quality
of life. The Erickson scales are well validated
and more objective than the self completed
questionnaires and are therefore suitable as an
additional test.

No population norm is available for the
TAIQOL. Therefore, mean scores cannot be
compared to the equivalent scores of children
without persistent OME. Some comparisons
are possible with the Erickson scales. In our
study, the parent—child interaction scores in the
children with persistent OME were slightly
poorer than those reported by Drenthen and
Ricksen-Walraven'® in children without dis-
ease.

It is possible that OME does not have any
great impact on QoL; we found no substantial
differences between the children with effusion
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during the whole follow up and those who were
effusion free during this period.

In addition, in view of parents’ frequent
reports of favourable postoperative changes,’ a
placebo effect was expected: parents often do
not like to admit that nothing changed after
surgery. Our results did, however, not show
such a placebo effect, which strengthens the
conclusion that there is no difference in QoLL
between the VT and WW groups.

Slight but significant differences for the
absolute mean scores were found on the Erick-
son parent scales in favour of the WW group.
This difference in parent—child interaction
might be explained by the fact that parents will
try to adjust their behaviour: when parents are
aware of a possible hearing, language, or
behaviour problem as a result of OME they will
try to compensate this by a better parent—child
interaction—for example, be more supportive
and/or try to give more structure.

Despite the balanced randomisation proce-
dure, differences in the TAIQOL and Erickson
scores were found between the VT group and
the WW group at baseline. These differences
can be explained partly by the fact that 19 par-
ents who had given informed consent withdrew
their child immediately after hearing the result
of the randomisation procedure; 15 children
had been randomised to the VT group and four
to the WW group. Audiometry data showed
that the mean hearing levels in the four
children who had been randomised to the WW
group were poorer than those in the remaining
WW children. To compare the effect of ventila-
tion tubes to the effect of watchful waiting, we
had to use difference scores or had to adjust for
these differences at baseline in our analyses.

Some bias may have arisen because 10 chil-
dren in the WW group received ventilation
tubes during the study period. These children
were older and there were more girls compared
to the remaining WW children. Sensitivity
analyses in which these children were omitted
or analysed as treated, did not change the out-
come of this study.

A further 11 children dropped out during
follow up (eight from the WW group and three
from the VT group). Their prognostic factors
were similar to those in the children who com-
pleted the trial. Therefore, no bias is expected
from these drop outs.

Another possibility for bias might be a
difference in risk factors between the ran-
domised and eligible but non-randomised chil-
dren. For the risk factors measured, we studied
this comparability and no large differences
were found. The results therefore appear to be
generalisable to the domain population of this
study (which are all screen detected infants
with persistent bilateral OME). Generalisation
to populations outside this domain (older chil-
dren) cannot be justified on the basis of the
results of this study.

In conclusion, ventilation tubes did not have
a substantial incremental effect on quality of
life in infants with persistent OME. It is, how-
ever, possible that subgroups of children will
benefit from treatment with ventilation tubes.
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We tried to identify such subgroups in this
study, but found no relevant differences. The
power of studying such subgroups was low and
type II errors can therefore not be excluded.
Further research is needed to study possible
subgroups as well as to investigate OME
specific questionnaires that can signal small but
relevant effects.
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