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Summary

Background: Growing interest in health-related quality of life (HRQoL) in children
with otitis media has brought the need to study the currently available HRQoL
instruments with respect to their results and their applicability in clinical practice
and research of otitis media.
Objective: To review existing literature on health-related quality of life research in
children with otitis media with respect to: (1) the measured impact of otitis media on
HRQoL; and (2) the applicability of HRQoL instruments used in research and clinical
practice based on their characteristics and contents.

Abbreviations: AOM, acute otitis media; Child QOL, OM-related Child Quality Of Life–—visual analogue scale; EIS, Ear Infection
Survey; FHS, functional health status; GIC-PPS, Grommet Insertion in Children–—Prospective Parental Survey; HRQoL, health-related
quality of life; OM, otitis media; OM-6, Otitis Media–—6 items; OM7-27, Seven-Domain, 27-Item Questionnaire; OMO-22, Otitis Media
Outcome–—22 items; OM-CSI, Otitis Media Clinical Severity Index; OMD, Otitis Media Diary; OME, otitis media with effusion; OM-FSQ,
Otitis Media Functional Status Questionnaire; PPSC, Play Performance Scale for Children; QoL, quality of life; QoL 3 item, Quality of Life–
—3 items; TAIQOL, TNO-AZL Infant Quality Of Life; VAS, visual analogue scale; VT, ventilation tube
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Methods: A search was performed in EMBASE (1988—November 2004) and on NLM
Gateway (1966—November 2004) for studies assessing health-related quality of life or
functional health status by means of disease-specific or generic questionnaires in
children aged 0—18 years with chronic or recurrent otitis media with effusion or acute
otitis media. The bibliographies of the selected articles were searched manually.
Results: Only 13 of the 141 retrieved articles retrieved fulfilled the criteria for
inclusion. In these studies, physical suffering (pain, high fever, etc.), difficulties with
hearing or speech, behavioural problems, or emotional distress were reported to be
the most important problems experienced by children with otitis media. Almost all
instruments applied in these studies measure functional health status instead of
health-related quality of life. Data on validity and reliability of these instruments are
incomplete.
Conclusions: Recurrent or chronic otitis media is reported to have a substantial and
negative effect on various domains of functional health status and health-related
quality of life of children. The OM-6 appears to be the best available instrument to
assess functional health status in children with OM in a research setting. However, the
lack of true HRQoL instruments as well as incomplete data on their reliability and
validity, limit both our current knowledge of HRQoL in OM and the application of
current instruments in both research and clinical practice.
# 2005 Elsevier Ireland Ltd. All rights reserved.
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1. Introduction

Otitis media (OM) is one of the most common dis-
orders in childhood [1—3] and may have a consider-
able impact on health-related quality of life
(HRQoL) [4—6] and functional health status (FHS)
of children and their caregivers [7—20]. Whereas
functional health status reflects the physical, psy-
chological or emotional and social functioning of a
child, health-related quality of life adds a valuation
or affective response to this functioning. Up to now,
most studies have focussed on the effects of OM and
its treatment on hearing, language and psychosocial
development [7,21—26]. Only a few studies have
addressed the broader scope of health-related qual-
ity of life as an outcome measure in OM [27—30].
Growing interest in HRQoL in children in general and
those with OM in particular, however, has brought
the need for knowledge of currently available
HRQoL instruments and their applicability in clinical
practice and research [14,31—34]. Haggard et al.
have previously reviewed some important studies
[28]. Their narrative review was part of a discussion
on general issues regarding HRQoL assessment in
OM, such as generic versus disease-specific instru-
ments and scaling, and focussed on methodology.
We aimed to perform a meta-analysis of the avail-
able studies on various HRQoL and FHS assessments
in children with recurrent OM, addressing both their
methodology and outcome. Due to heterogeneity of
the studies regarding population, follow-up, out-
come measures and instruments used, pooling of
the results in a meta-analysis proved impossible.
Therefore, a systematic review was conducted,
providing an overview of: (1) the effect of OM on
HRQoL and FHS of children assessed with various
HRQoL instruments; and (2) the applicability of
these HRQoL instruments in research and clinical
practice on the basis of their characteristics and
contents.
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2. Materials and methods

2.1. Search strategy

A literature search was performed in EMBASE for
articles dating from 1988 to November 2004 and on
NLM Gateway from 1966 to November 2004, using
the search terms that are proposed by EMBASE for
otitis media (‘otitis media’ or ‘chronic otitis media’
or ‘mucoid otitis media’ or ‘secretory otitis media’
or ‘serous otitis media’) or ‘acute otitis media’ and
‘quality of life’ or ‘health status’ or ‘functional
status’. Search terms were entered as MESH head-
ings as well as text or keywords. Limitations were
age (0—18 years) and language (English, French and
Dutch).

Additionally, a manual search of the bibliogra-
phies of these selected articles was done. Experts in
the field were consulted. In case of obscurities or
missing data, authors were contacted for supple-
mentary information.

2.2. Criteria for selecting studies

Studies assessing health-related quality of life or
functional health status by means of a disease-spe-
cific or a generic questionnaire (definitions are given
in Table 1) in children aged 0—18 years with chronic
or recurrent otitis media with effusion (OME) or
acute otitis media (AOM), were considered: only
those studies providing actual data through a HRQoL
or FHS questionnaire or providing results of devel-
Table 1 Definitions of health-related quality of life, funct
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opment or validation of such questionnaires, were
included.

Review articles without original HRQoL data, arti-
cles thatdidnotaddressHRQoL inOM, studieswithout
presentation of HRQoL data or without the use of
either a FHS or HRQoL questionnaire, non-human
studies, and studies in adult populations were
excluded. Inclusion and exclusion was based on
screening of titles and abstracts, in case of obscu-
rities, the full-text article was examined.

2.3. Outcome measure

The studies were systematically assessed according
to the following topics:
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III. C
haracteristics of HRQoL instruments: assess-
ment of FHS versus HRQoL; generic versus dis-
ease-specific questionnaires (see Table 1);
reporter; scoring; scale; number of items;
domains that are addressed (physical symptoms,
emotional functioning, social functioning, other
domains); psychometric characteristics (relia-
bility and validity).
Although AOM, recurrent AOM and chronic OME
are related conditions, we decided to discuss the
influence of each condition on HRQoL separately.
l health status and instrument types

faction of a person with those aspects of his
at are affected by the effects of an illness
ent [7—11]. Measures of HRQoL should
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d social functioning [9,11]. Incorporation
valuation of his life distinguishes HRQoL
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of health status reflecting the (severity of)
ptoms of disease, and functional status
adequacy of an individual’s daily functioning

s life-domains [14—17]
e to people in different health states and with
dical conditions. They cover a wide range of
d functioning (mental, physical, and psychosocial).
, the results of generic questionnaires are
cross different patient groups [9,17—19]
ects of HRQoL relevant to a specific illness.
ey are much more likely to detect subtle,
relevant health issues in the patient’s
re more responsive to change [8,18—20]
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Fig. 1 Results of search strategy.
3. Results

The search resulted in 141 citations. The manual
search and expert discussion yielded one extra arti-
cle [28]. After applying the criteria for inclusion and
exclusion, only 13 articles remained for inclusion
[29,30,35—44]. In addition, we included results
regarding reliability and validity of the TAIQOL from
our own work published in a thesis [45]. Ninety-two
articles were excluded because QoL in OM was not
the subject of study, 16 were review articles or
editorial comments, in 11 articles no QoL data were
presented, and 10 articles were excluded for various
reasons (Fig. 1).

3.1. Characteristics of the studies

The setting of the studies varied, eight studies were
part of a multi-centre trial [28,35,37,38,41,43—45].
Most study-populations consisted of children with
chronic or recurrent otitis media (Table 2). The
definitions of chronic and recurrent OM regarding
number of OM episodes and duration, however,
varied considerably. Chronic OME was defined as
middle ear effusion in one or both ears for 6 weeks
[36] to 6 months [41], rAOM as three or more
episodes in previous 6 months [36,38,43] or more
than three [29,45] to five [42] episodes within last
year. Age of the patients ranged from 0 to 13 years of
age. The majority of children, however, were
younger than 3 years of age at inclusion.
3.2. Quality of life in otitis media

Asmussen et al. [35] found that more than 50% of the
caregivers experienced physical problems on the
part of their child, such as difficulty in sleeping,
poor eating, irritability or fussiness, as a conse-
quence of rAOM and chronic OME. Rosenfeld et al.
[29,38] found physical suffering (e.g. ear pain or
discomfort, high fever, poor balance), hearing loss
and emotional distress to be prominent in children
with rAOM and chronic OME, especially in those
admitted for ventilation tube (VT) insertion. Similar
results were found by Greenberg et al. [43]. Chil-
dren with rAOM and chronic OME referred for VT
placement in a study by Richards and Giannoni [42]
scored significantly poorer on an OM-related ques-
tionnaire (OM-22) than children without a significant
history of ear problems. Hearing and vestibular
symptoms, speech and social effects were most
severely affected.

Alsarraf et al. [30] reported that children suffer-
ing from an episode of acute otitis media scored
significantly worse than healthy children did on all
clinical and functional measures. Those who had
recovered from AOM continued to score two to four
times worse on these measurements compared to
healthy controls during 6—12 weeks of follow-up.
Bertin et al. [37] reported sleep and appetite to be
moderate to severely affected at the start of an
acute episode of OM.

In children admitted for bilateral VT insertion for
OME, Karkanevatos and Lesser [40] found that the
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Table 2 Results of studies on QoL in children with otitis media

Study Instrument Patients (n) and condition Age (range) Study outcome (Child QOL)

Asmussen et al. [35] EIS 65a cOME/rAOM 1.5 years (0—3 years) >50% difficulty in sleeping, poor eating,
frequent fevers, unusually irritable or fussy

Gupta et al. [36] Score on physical, mental and social domain
significantly lower in moderate to severe OM
than in mild OM

Bertin et al. [37] QoL 3 item 219 AOM (1—6 years) On average, appetite and sleep were moderate
to severely affected, playing activity was
less affected

Rosenfeld et al. [29] OM-6, NRS
ear-related QoL

186 cOME/rAOM 3.4 years
(6 months—12 years)

Very much extreme a problem: physical suffering
in 16%, hearing loss 11%, emotional distress 6%,
activity limitations 5%, speech impairment 8%
Median score 7 out of 10

Rosenfeld et al. [38] OM-6 248 cOME/rAOM 1.4 years
(0.5 months—9.9 years)

Very much extreme a problem: physical suffering
in 37% (admitted for VT), emotional distress 24%,
activity limitations 12%, hearing loss 9%, and
speech impairment 9%

Timmerman et al. [39] OM-6 77 cOME (1—3 years) Caregiver concern and speech impairment highest
rated problems, followed by physical suffering,
hearing loss, emotional distress, activity limitations

Karkanevatos and Lesser [40] GIC-PPS 150 cOME 4 years (1—6 years) Year before VT: 76% had episodes of earache,
problems with sleeping in 64%, behaviour 49%,
hearing 33—62%, speech 37%, balance 15%

Alsarraf et al. [30] OM-SCI, OMD,
OM-FSQ, PPSC

25 AOM, 26
well-child controls

(1—3 years) All scores significantly lower in AOM than in
healthy controls ( p < 0.001)
Scores two to four times lower after recovery
of AOM compared to healthy controls

Haggard et al. [28] OM7-27,
Child QOL

224 cOME, 709
well-child controls

(3—9 years) Score in OME significantly, but modestly lower
than in healthy controls

Rovers et al. [41] TAIQOL,
Erickson scales

187 cOME 19.5 months Domains communication, motoric, aggression,
and sleeping most severely affected
Parent—child interaction slightly poorer than in
reported in healthy children
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majority suffered from disturbed sleep. Behavioural
problems at school or nursery, as well as difficulties
with hearing, speech, and to a less extent, balance,
were also common. Furthermore, caregivers of chil-
dren with persistent bilateral OME randomized to a
watchful waiting approach reported slightly more
problems regarding communication, motor func-
tioning, problem behaviour, and sleeping as well
as than parents of children randomized to insertion
of ventilation tubes. Besides, the parent—child
interaction scores in children with persistent OME
were also slightly poorer than had been observed in
children without disease [41].

3.3. Characteristics of HRQoL instruments

In 13 studies, 15 different questionnaires were used
to measure HRQoL (Table 2). Only the nine instru-
ments, for which data regarding their reliability or
validity were available, are discussed here (Tables 3
and 4). Except for the TAIQOL, all questionnaires
address FHS and not HRQoL as such. The TAIQOL is
the only true generic HRQoL questionnaire used in
these studies: in addition to a score for severity of
symptoms or functioning, it includes valuation by a
caregiver of the FHS of a child when experiencing
signs or symptoms of a disease. Unfortunately, norm
scores are not available yet. The NRS-global ear-
related QoL and the CQOL are direct one-item global
scales of HRQoL (numerical rating and visual analo-
gue scale, respectively), the other questionnaires
use indirect Likert scales. All instruments, with
exception of the OM-CSI, which is a physician-com-
pleted instrument, are completed by caregivers.
Only five questionnaires (EIS, OM-6, OM-FSQ, TAI-
QOL, OMO-22) include items from all three areas of
functioning (physical, emotional, social), whereas
two questionnaires (EIS, OM-6) also address care-
giver or family functioning (Table 3).

Table 4 shows the psychometrics of the various
identified QoL instruments. To assess HRQoL, instru-
ments need to be reliable and valid. One aspect of
reliability is internal consistency, i.e. the homoge-
neity and coherence of the items of an instrument.
As the most popular method to assess internal con-
sistency, Cronbach’s a has been calculated in all
occasions and, except for some TAIQOL subscales,
generally reflected good internal consistency. Few
studies assessed another aspect of reliability: repro-
ducibility, i.e. the ability to reproduce the same
results when nothing has changed. Reproducibility
of the OM-6 and TAIQOL, assessed by test—retest
reliability, was good for both instruments. For the
PPSC, inter-rater reliability has been assessed,
which was moderate.
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Table 3 Characteristics of QoL instruments used in assessment of QoL in children

Type Score (number of items) Topics

EIS [35,36] FHS ds N.A. (6) Physical: physical health
Emotional: emotional health (child)
Social: social activity (child)
Other: emotional health, social activity (family)

OM-6 [29,38,39,44] FHS ds Subdomain total (6) Physical: physical suffering, hearing loss, speech
Emotional: emotional distress
Social: activity limitations
Other: caregiver concerns

NRS ear-related
QOL [29]

HRQoL ds Global 1 item (1) Other: global rating of child HRQoL

OM-CSI [30] FHS ds Total (10) Physical: fever at home, ear pain, temperature,
tympanic membrane examination
Emotional: irritability

OMD [30] FHS ds Total (3) Idem to OM-CSI

OM-FSQ [30] {FHS gen Total (14) Physical: eating, sick and tired, sleeping
Emotional: mood, emotional distress, behaviour
Social: response to environment, occupying self

FHS gen Total (3) Physical: episodes of OM, ear pain, sleeping

PPSC [30,50] FHS gen Global 1 item (1) Other: overall quality and vigour of play behaviour

OM7-27 [28] FHS ds Total subdomain (27) Physical: hearing, respiratory tract symptoms,
sleeping, global physical health, speech/language
Emotional: behaviour
Other: ENT-related parent QoL

Child QOL [28] HRQoL ds Global 1 item (1) Other: global rating of child’s HRQoL

TAIQOL [41,45,48] HRQoL gen Subdomain total (46) Physical: physical health, sleeping, appetite,
motor functioning, communicationa

Emotional: mood, anxiety, behaviour
Social: social functioning

OMO-22 [42] FHS ds Item subdomain
total (22)

Physical: ear discomfort, fever, sleeping, balance,
hearing, language, speech
Emotional: mood, emotional distress, behaviour
Social: play, social activities,
school/daycare attendance

HRQoL = health-related quality of life; FHS = functional health status; ds = disease-specific; gen = generic; N.A. = not available.
a Items about speech and language capacity.
The construct validity, i.e. the degree to which an
instrument measures the concept it is supposed to
measure [16,22,46,47], was assessed by comparing
mean (subscale) scores with physician-rated clinical
severity, functional severity or other clinical symp-
toms, and found to be moderate to high. The dis-
criminant validity is another, rough method to
evaluate construct validity by comparing instrument
results between two groups on the extreme, i.e. one
with the trait or condition and one without [49]. The
OM-CSI, OM-FSQ, OMD, PPSC [30,50] and the OM-22
[42] differentiated well between children with and
without ear problems. The discriminant validity of
the TAIQOL was less satisfying: it did discriminate
between healthy children from a general population
versus preterm children as well as children with
versus children without a chronic disease, but not
between children with differing frequency of AOM
episodes (2—3 per year versus �4 per year) [45,48].
The multitrait—multimethod approach has not been
applied in any of these studies [49].

Finally, to evaluate treatment effects, HRQoL
instruments need to be responsive, i.e. they should
be able to detect clinically important change over
time [49]. Unfortunately, responsiveness has been
assessed for six instruments only. The responsive-
ness of the OM-6 has been evaluated by standardized
response means and found to be very good, but may
have been flattered by the fact that parents were
not blinded to the intervention [29,39]. Alsarraf
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Table 4 Psychometrics of the identified QoL instruments

IC (Cronbach’s a) Reproducibility (R) Construct validity Responsiveness

EIS [35,36] 0.70—0.88 N.A. � N.A.
OM-6 [29,38,39,44] 0.79 0.87 + +
OM-CSI [30] 0.94 N.A. + +
OMD [30] 0.89 N.A. + +
OM-FSQ [30] 0.96 N.A. + +
PPSC [30,50] N.A. 0.42—0.74 ++ +
OM7-27 [28] N.A. �0.73 N.A. N.A.

TAIQOL [45,48] 0.66—0.88a 0.76—0.90 � �
0.43—0.84b

0.72—0.90c

OMO-22 [42] 0.85 N.A. + N.A.

N.A. = not available; + = good; � = moderate; � = poor.
a Preterm children [48].
b General population [48].
c Children with rAOM [45].
et al. [30] have reported a good responsiveness for
the OM-CSI, OM-FSQ, OMD and PPSC. The TAIQOL
subscales assessing ear-related problems showed a
poor sensitivity to change [45].
4. Discussion

In recent years, various studies have aimed to assess
health-related quality of life in children with OM.
Some of them have been reviewed previously as part
of a general discussion of methodological issues in
HRQoL assessment in children with OM [28]. This is
the first systematic review of both methodology and
outcomes of HRQoL assessment in OM. Heterogene-
ity of the studies precluded pooling of results in a
meta-analysis.

The negative impact of AOM on the child’s func-
tioning appeared to be substantial and similar
between the studies in this review, with the major-
ity of children with AOM reported to experience
physical suffering (pain, high fever, disturbed sleep,
etc.), difficulty with hearing or speech, behavioural
problems or emotional distress. In OME, hearing,
speech, behavioural, and balance problems were
most prominent.

These results correspond largely with previous
epidemiological and diagnostic studies of physical
symptoms in AOM [51—54] and OME [21,22,24,
25,55—58]. They thus support the notion that,
except for the TAIQOL, the so-called HRQoL instru-
ments used in children with OM so far address only
symptoms and functioning of the child and thus in
fact measure FHS. Questions exploring feelings or
perceptions towards their health status, essential to
HRQoL assessment, are missing. In addition, the
instruments focus on physical and behavioural
aspects of FHS; only a few address emotional or
social symptoms and functioning in OM.

It becomes clear that similar problems are faced
in HRQoL studies in children with OM as in studies on
HRQoL in children with other medical conditions
[7,12,59]. First, as children have limited cognitive
and language abilities, most studies rely either on
(observable) measures that are assumed to be
related to HRQoL, but actually reflect FHS, or they
rely on caregivers as proxies. There is considerable
discussion about the appropriateness of caregivers
assessing HRQoL in children [11,60—64]. It appears
that caregivers are more capable to judge the
child’s HRQoL in terms of physical functioning,
rather than less observable aspects such as the
child’s emotional or social functioning [65]. Besides,
one may wonder whether the HRQoL of a child as
judged by caregivers is not merely a reflection of
caregiver worries and emotional stress, which
appear to be considerable [4,5]. In none of the
studies, however, possible relations between care-
giver reports of HRQoL in their children and level of
caregiver worries or disruption have been explored.

For most instruments included in this review,
there is no convincing evidence regarding their
reliability and validity. Although for 9 out of the
15 instruments, some assessment of their reliability
and validity has been performed, none of them has
been evaluated sufficiently to justify general use in
clinical trials. Especially, the lack of data regarding
reproducibility and responsiveness limits compari-
son of HRQoL in different populations and evalua-
tion of the natural course of the condition and
effects of treatment. Future studies that focus on
effects of treatment of OM need to address this
insufficiency of currently used instruments, apply-
ing recent guidelines regarding use of multiple
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methods and interpretation of change [66—69].
Based on its content and reported reliability and
validity, we recommend the OM-6 as themost appro-
priate instrument currently available for FHS assess-
ment in children with OM in a research setting,
bearing in mind that the OM-6 was originally
designed to evaluate change, and not to discrimi-
nate between populations. Although based on con-
tent validity the TAIQOL appeared to be promising,
its disappointing construct validity and responsive-
ness renders it less useful. Therefore, we believe
that currently there is no adequate instrument
available for valid HRQoL assessment in children
with otitis media. Furthermore, none of the avail-
able instruments reached adequate reliability for
clinical assessment of HRQoL in individual patients.

In conclusion, the impact of OM on quality of life
in children seems substantial and OM affects various
aspects of the child’s functioning. Our true knowl-
edge, however, of HRQoL in children with recurrent
or chronic OM is still limited, since up to now widely
different instruments have been used to assess well-
being in children with recurrent OM and most of
them actually measure FHS rather than HRQoL.
Furthermore, data on reliability and validity of
these instruments are insufficient and current
HRQoL instruments are not adequate for assess-
ments in individual patients. Therefore, currently
HRQoL can only be assessed in children with OM on a
population level whereby we recommend that clin-
icians: (1) use a combination of generic and disease-
specific instruments to allow for comparisons
between HRQoL of children with rAOM and that of
healthy children or children with other medical
conditions; (2) use a limited number of instruments
with adequate reliability and discriminant validity;
(3) validate these instruments in a pilot study; and
(4) use instruments that include emotional and
social functioning and add a valuation or affective
response to the child’s functioning.
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