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Abstract

Background and Objectives Acute otitis media (AOM)

not only affects childhood quality of life (QoL), but can

also affect parental QoL. We adapted a previously pub-

lished questionnaire on the effect of childhood recurrent

ear, nose and throat infections on parental QoL for use with

AOM and used it in an observational, multicentre,

prospective study of children with AOM.

Methods The AOM-specific parental QoL questionnaire

grouped 15 items into emotional, daily disturbance, total

and overall parental QoL impact scores. The questionnaire

was assessed using item-convergent and item-discriminant

validity criteria and internal consistency reliability; and

then used with parents of children aged\6 years diagnosed

with AOM at 73 practices in Germany, Italy, Spain, Swe-

den and the UK. Bivariate analyses explored the differ-

ences in mean parental QoL impact scores by various

characteristics.

Results The questionnaire demonstrated good to excellent

internal consistency reliability for the various components

(Cronbach’s a 0.82–0.97). There were 1419 AOM episodes

among 5882 healthy children over 1 year, of which 1063

episodes (74.9 %) among 852 children had a questionnaire.

Parents reported interrupted sleep (68.4 %), worry

(51.0 %), altered daily schedule (44.6 %) and less leisure

time (41.5 %) with a score C3 (1 = least to 5 = most

impact). Factors that adversely affected parental QoL

included: increased parental perception of AOM severity,

younger child age and multiple AOM episodes.

Conclusions The AOM-specific parental QoL question-

naire demonstrated good performance across five European

countries. Parental QoL was affected by childhood AOM
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proportionally to severity, number of episodes and younger

child age.

Key Points

We adapted and implemented a QoL questionnaire to

ascertain parental QoL during an episode of

childhood AOM.

Parents reported interrupted sleep, worry, altered

daily schedule and less leisure time.

Parental QoL worsened with increased parental

perception of AOM severity, younger child age and

multiple AOM episodes.

1 Introduction

Acute otitis media (AOM) affects approximately 40 % of

children before 5 years of age—often with multiple epi-

sodes—and frequently leads to healthcare visits and

antibiotic prescriptions [1]. AOM can cause symptoms

such as otalgia, fever, headache, irritability and listlessness

[2], and may lead to hearing impairment or other compli-

cations [3] that can impact negatively on children’s quality

of life (QoL). Furthermore, childhood AOM also disrupts

the parents’ ability to carry out daily activities, and can

have a negative impact on the lives of other family mem-

bers [4].

Measuring the effect of diseases on QoL can be difficult,

as it is a subjective matter. However, it is an important

outcome, and questionnaires to measure QoL in outcomes

studies, clinical trials and routine clinical care [5] can be

used to assess the benefits of preventive measures such as

immunisation [6]. While most questionnaires focus on the

QoL of the patient, childhood diseases can also impact on

the QoL of their caregivers, leading to parental anxiety,

sleep deprivation and lost work time to look after their

child and/or take them to a healthcare professional.

The effects of otitis media on QoL have previously been

reported, most commonly using the Otitis Media-6 (OM-6)

questionnaire [5, 7–10]. This questionnaire focuses on the

QoL of the child with otitis media, covering physical,

functional, psychological and social aspects, with only one

question on the effect on parental QoL. Caregiver QoL has

been studied using the otitis media-specific Family Func-

tioning Questionnaire [11, 12] and the Caregiver Impact

Questionnaire [4, 13, 14], which also cover the effect of

otitis media on other family members. The OM-6 and the

Family Functioning Questionnaire have also been com-

bined to form a telephone questionnaire to assess child and

caregiver QoL during an AOM episode [6]. Recently, an

AOM-specific online interview has been used to assess the

burden of AOM on caregivers [15], as has the generic

PedsQL Family Impact survey [16].

Although there are various otitis media-specific ques-

tionnaires for studying the effect of otitis media on QoL,

they only have 1–9 questions on parental QoL [4–15, 17].

We therefore adapted a previously published questionnaire

for parents of children with recurrent ear, nose and throat

(ENT) infections [18] into a 15-item, AOM-specific pa-

rental questionnaire that we used to assess parental QoL

during their child’s AOM episode in five European

countries.

2 Methods

2.1 Quality-of-Life (QoL) Questionnaire Adaptation

and Validation

An AOM-specific self-administered questionnaire was

developed based on the parental QoL questionnaire for

recurrent ENT infections in their children (PAR-ENT-

QoL) [18]. The original French version of the questionnaire

had been validated using multitrait analysis (for construct

validity) and Cronbach’s a (for internal consistency reli-

ability), but the English version included in the paper by

Berdeaux et al. [18] was not validated. A diagrammatic

overview of the adaptation process is provided in Online

Resource 1. Berdeaux et al.’s ENT-specific non-validated

English-language QoL questionnaire [18] was altered to be

specific for AOM by a review panel (one with experience

in clinical and outcomes research; one QoL expert; a

medical writer; and a medical doctor). The team also

improved the English in the questionnaire to ensure easy

and correct interpretation; and this was tested on a UK

native-speaking mother with a child with a history of

multiple otitis media. The questionnaire was reviewed (for

ease of understanding, relevance and completeness) by five

non-medically educated volunteers (three mothers and two

fathers; four UK native speakers and one UK-speaking

non-native; four with a child \5 years and one with an

older child but very frequent otitis media since an early

age). Feedback was consolidated and discussed by all

participants. All comments and suggestions for each

question of the QoL questionnaire, as well as additional

questions, were considered. Proposals were shared, clari-

fied and motivated. A consensus was easily obtained for all

questions, and the questionnaire was adapted accordingly.

The resultant adapted UK QoL questionnaire was then

reviewed by the core team to ensure the original concepts
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were retained. The complete questionnaire can be found in

Online Resource 2. Fourteen items were grouped into three

impact scores: emotional [question (Q)1–6, 13, 14], daily

disturbance (Q7–12) and total impact score (Q1–14). A

fifteenth item (Q15) assessed overall parental QoL.

In order to be used in the respective countries, the final

English questionnaire was translated and adapted for cross-

cultural differences in order to be used in Germany, Italy,

Spain and Sweden. This was performed by experienced,

qualified translators in their native language at TransPer-

fect Translations (Belgium) according to the Principles of

Good Practice for the Translation and Cultural Adaptation

Process for Patient-Reported Outcomes Measures [19] by

applying dual forward translation, reconciliation of the dual

forward translation, back translation, and reconciliation of

the back translation with the forward translation. When

there were differences between the dual forward transla-

tions, the most appropriate and/or more widely used terms

were chosen. The finalised versions were sent to three

laymen in each country. Each respondent reviewed the

instrument and participated in a face-to-face interview so

that insight could be gained regarding the general impres-

sion of the instrument, clarity of the instructions, compre-

hensibility and appropriateness of each question and the

corresponding response choices. All of the final country-

specific questionnaires were submitted as part of the EU

AOM study and approved by the respective ethics

committees.

The internal consistency of the scores was measured

using Cronbach’s a. As per Berdeaux et al. [18], Cron-

bach’s a C0.7 was considered reasonable,[0.8 good and

[0.9 excellent. Spearman correlations were calculated

between: items and items (to reveal any redundancy); items

and scales (to reveal any item that could possibly belong to

a different scale than the one targeted); and items and the

overall QoL score (Q15) (to check the homogeneity con-

sistency of the overall QoL score).

2.2 QoL Questionnaire Implementation

2.2.1 Study Design

An epidemiological, multicentre, observational study was

conducted to determine the QoL of the parents of children

aged \6 years with AOM from 73 medical practices in

Germany, Italy, Spain, Sweden and the UK between July

2008 and January 2009 (GSK study identifier: EPI-STREP-

111288). This study was part of a larger prospective cohort

study to estimate the burden of AOM, including incidence,

symptoms and complications, results of which have been

reported separately [20].

In Germany, Italy, Spain and the UK, most children

were enrolled during a medical visit, but they could also be

recruited via mailings or telephone calls. In Sweden, all

children were recruited via mailings based on population

registers [20]. To be eligible, children had to: be aged

\6 years; have medical records at the investigational site

for the previous year (or from age 1 month for those aged

\1 year); have parental written informed consent; and be

expected to be available for a 1-year prospective follow-up.

The only exclusion criterion was any sign/symptom of

AOM or upper respiratory tract infection at the time of

enrolment. All children who met the inclusion/exclusion

criteria were included apart from 12 with a lack of follow-

up contact information [20]. Demographic data at the first

visit and clinical data at each visit were collected by the

doctor. A new episode of AOM was defined as AOM after

a 30-day symptom-free interval since the resolution of a

previous AOM episode. At each visit for a new episode of

AOM, parents received a questionnaire to assess their QoL

changes associated with diagnosed AOM. Parents were

asked to complete the questionnaire and return it within

14 days after their first doctor visit for a new episode of

AOM. Parents also received an AOM Faces Scale ques-

tionnaire [21], to assess their perceived severity of their

child’s AOM (1 = least to 7 = most severe).

As this was a non-interventional study, no specific

guidelines for AOM diagnosis were applied, but diagnoses

were classified according to the level of certainty based on

patient charts and recorded symptoms or tests. Three levels

of diagnostic certainty of AOM were used in this study:

• Physician-diagnosed AOM: AOM diagnosed by a

physician and documented in the medical file or other

source document.

• Physician-confirmed AOM: physician-diagnosed AOM

plus documented visual appearance of the tympanic

membrane, i.e., redness, bulging, loss of light reflex or

presence of acute middle-ear effusion (shown by

otoscopy or tympanometry) and C2 of the following

documented signs or symptoms: otalgia, ear discharge,

hearing loss, lethargy, irritability, anorexia, vomiting,

diarrhoea, fever (axillary temperature C38.0 �C, rectal
temperature C38.5 �C) or analgesic/antipyretic therapy
for preceding fever.

• Laboratory-confirmed AOM: physician-diagnosed or -

confirmed AOM plus positive result of bacteria in

middle ear fluid (after spontaneous perforation or

tympanocentesis).

The study was conducted according to Good Clinical

Practice, the Declaration of Helsinki and the local rules and

regulations of each country. The protocol was submitted to

the regulatory agencies in accordance with local regulatory

requirements. The Institutional Review Boards/Indepen-

dent Ethics Committees approved the protocol according to

the local laws/customs of each participating country.
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2.2.2 Statistical Analysis

The sample size of 6250 children was chosen to assure

robust data on recurrent AOM cases based on the

assumption of 0.25 AOM episodes/child/year of which

*15 % are recurrent. Descriptive statistics were per-

formed for demographic and clinical variables. Responses

from the questionnaire were measured using a five-point

Likert scale ranging from 1 (least impact) to 5 (most

impact). Mean scores (scale 1–5) for each question were

calculated. After imputing missing data for each patient

(using the mean of the non-missing items of each score,

provided responses were given for C50 % of the items in

that score), scores were combined to give an emotional

impact score [mean of questions (Q)1–6, 13, 14], a daily

disturbance impact score (mean of Q7–12), and a total

impact score (mean of emotional and daily disturbance

impact scores). Mean impact scores for all patients were

linearly transformed from a scale of 1–5 to a scale of 0–100

[i.e., (mean – 1) 9 (100 – 0)/(5 – 1)], such that 0 was the

best state and 100 the worst. Bivariate analyses (cross-

tabulation) explored the differences in the mean parental

QoL impact scores by country, level of diagnostic cer-

tainty, parental perception of AOM severity, child age,

sibling status and number of AOM episodes. The p values

for the differences in mean scores by these various char-

acteristics were calculated using the Kruskall Wallis test

(except for country and number of episodes). A p value of

\0.05 was considered to be significant. All statistical

analyses were performed using SAS version 9.1.

3 Results

3.1 QoL Questionnaire Assessment

The internal consistency reliability of the questionnaire

was good for the total impact score (Cronbach’s a = 0.82)

and excellent for the emotional (0.95) and daily distur-

bance (0.97) scores.

The Spearman item–item correlation coefficients were

all \0.8 (range 0.16–0.72), indicating no redundancy of

questions (Table 1). The corrected Spearman item–scale

correlations were all[0.40 for correlations between each

item and its own scale(s), showing moderate–strong cor-

relation; each item had a better correlation with its own

scale than with the other scale (Table 2), revealing no

outliers.

The homogeneity and satisfactory consistency of overall

QoL (Q15) was assessed using the Spearman correlation

coefficients between this and each of Q1–14. Most corre-

lations were moderate, with the best correlations for Q7

(time for other family members) and Q10 (activities

affected) (Table 2).

3.2 QoL Questionnaire Implementation

3.2.1 Study Population

Over 1 year, there were 1419 episodes of AOM—

mean ± standard deviation (SD) duration 7 ± 8 days

(n = 411)—among the 5882 included healthy children

Table 1 Spearman item–item correlation coefficientsa

Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10 Q11 Q12 Q13 Q14

Q1 (ES) 1.00 0.59 0.45 0.38 0.38 0.40 0.34 0.33 0.30 0.36 0.29 0.16 0.41 0.29

Q2 (ES) 0.59 1.00 0.69 0.57 0.61 0.55 0.49 0.43 0.43 0.49 0.45 0.27 0.46 0.32

Q3 (ES) 0.45 0.69 1.00 0.67 0.65 0.59 0.47 0.38 0.33 0.44 0.43 0.28 0.45 0.34

Q4 (ES) 0.38 0.57 0.67 1.00 0.72 0.53 0.43 0.38 0.38 0.43 0.44 0.33 0.51 0.32

Q5 (ES) 0.38 0.61 0.65 0.72 1.00 0.59 0.47 0.42 0.42 0.51 0.46 0.33 0.47 0.32

Q6 (ES) 0.40 0.55 0.59 0.53 0.59 1.00 0.47 0.40 0.38 0.48 0.45 0.32 0.44 0.44

Q7 (DDS) 0.34 0.49 0.47 0.43 0.47 0.47 1.00 0.59 0.55 0.58 0.51 0.32 0.42 0.41

Q8 (DDS) 0.33 0.43 0.38 0.38 0.42 0.40 0.59 1.00 0.69 0.67 0.55 0.31 0.36 0.37

Q9 (DDS) 0.30 0.43 0.33 0.38 0.42 0.38 0.55 0.69 1.00 0.70 0.63 0.36 0.35 0.38

Q10 (DDS) 0.36 0.49 0.44 0.43 0.51 0.48 0.58 0.67 0.70 1.00 0.62 0.33 0.40 0.39

Q11 (DDS) 0.29 0.45 0.43 0.44 0.46 0.45 0.51 0.55 0.63 0.62 1.00 0.37 0.39 0.36

Q12 (DDS) 0.16 0.27 0.28 0.33 0.33 0.32 0.32 0.31 0.36 0.33 0.37 1.00 0.30 0.28

Q13 (ES) 0.41 0.46 0.45 0.51 0.47 0.44 0.42 0.36 0.35 0.40 0.39 0.30 1.00 0.35

Q14 (ES) 0.29 0.32 0.34 0.32 0.32 0.44 0.41 0.37 0.38 0.39 0.36 0.28 0.35 1.00

DDS daily disturbance scale, ES emotional scale, Q question
a All item–item correlation coefficients between different items are\0.8, indicating no redundancy
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(cumulative incidence 24.1 %). The parents of 852 chil-

dren who developed at least one new episode of AOM

filled out a questionnaire. Of the 852 children, 57.3 % had

received at least one dose of pneumococcal conjugate

vaccine, ranging from 30.4 % in Sweden to 83.7 % in

Spain. Baseline demographics for the 852 children are

shown in Table 3.

A total of 19.4 % of the 852 children had[1 episode of

AOM, resulting in 1063/1419 episodes (74.9 %) with a

completed questionnaire (ranging from 67.8 % in the UK

to 82.5 % in Italy). Of these questionnaires, 92.5 % were

complete (ranging from 88.4 % in Italy to 96.7 % in the

UK), 6.3 % had one item missing and 1.2 % had C2 items

missing. A total of 1060 episodes (99.7 %) had a ques-

tionnaire with computable scores (i.e., responses for

C50 % of the items in each score). The mother completed

the questionnaire in 92.0 % of the cases; the father in

8.0 %.

3.2.2 Acute Otitis Media (AOM) Episode Characteristics

Signs/symptoms of AOM were documented by physicians

during 99.2 % of episodes, mainly ear pain/otalgia

(68.1 %) and redness of the tympanic membrane (67.7 %)

(Table 3). There were 1407 physician visits; most episodes

resulted in a prescription for antibiotics (89.0 %). Perfo-

ration of the tympanic membrane was reported in 6.9 % of

episodes, other complications in 0.4 % and hospitalisation

in 0.4 %.

3.2.3 Parental QoL Results

The distribution of emotional, daily disturbance, overall

impact scores and their items as per the parents’ responses

are shown in Fig. 1. The highest impact scores of C3 on a

scale of 1–5 were observed for parental interrupted sleep

(68.4 %), worry (51.0 %), having to alter their daily

schedule (44.6 %) and less time for leisure activities

(41.5 %). The highest mean ± SD impact score

(3.1 ± 1.2) was observed for parents being woken during

the night because of the child’s ear infection. Overall,

71.9 % of parents reported worsening (score 2–5) of their

overall QoL, with 32.6 % reporting somewhat–consider-

able worsening (score 3–5) (Fig. 1).

Differences in mean impact scores (emotional, daily

disturbance, total and overall QoL) by country, AOM

diagnostic certainty, parental perception of AOM severity,

child age, sibling status and number of AOM episodes are

shown in Fig. 2. By country, parents in Italy reported the

least impact of AOM on their QoL (Fig. 2a).

By certainty of diagnosis, mean impact scores for the

349 episodes of physician-confirmed AOM were somewhat

higher than for the 693 episodes of physician-diagnosed

AOM, while the least impact of AOM on parental QoL was

observed for 18 children with laboratory-confirmed AOM

(Fig. 2b). By country, impact scores were all higher for

physician-confirmed than physician-diagnosed AOM,

except in the UK, where the trend was reversed for the

emotional, daily disturbance and total impact scores.

By parental perception of AOM severity, based on the

AOM Faces Scale [21] (which was not used in Sweden),

parental QoL impact scores increased significantly

(p\ 0.0001) with increasing perception of severity

(Fig. 2c). Similar trends were seen in Spain and the UK. In

Germany, impact scores were highest for Faces Scale

scores of 6–7 but similar for 1–3 and 4–5; in Italy, they

varied very little with the Faces Scale.

By child age, mean parental QoL impact scores

increased significantly with decreasing age (Fig. 2d),

although it should be noted that there were only 17 children

in the 6- to\7-year age group. Impact scores were con-

siderably higher for parents of children aged\3 versus 3 to

\6 years in Spain, Sweden and the UK, but similar for

both age groups in Germany and Italy.

By sibling status, the mean emotional impact score was

significantly higher for children with no siblings than for

those with C1 sibling(s), but the other impact scores did

not vary significantly (Fig. 2e). In Italy and the UK, impact

scores were highest for parents of only children, while in

Germany, they were highest for parents whose oldest child

Table 2 Spearman item–scale correlation coefficientsa

ES DDS TS Overall QoL

Q1 (ES) 0.65 0.38 0.58 0.36

Q2 (ES) 0.81 0.55 0.75 0.55

Q3 (ES) 0.80 0.49 0.72 0.53

Q4 (ES) 0.76 0.50 0.70 0.51

Q5 (ES) 0.77 0.55 0.73 0.54

Q6 (ES) 0.76 0.52 0.71 0.53

Q7 (DDS) 0.58 0.75 0.72 0.58

Q8 (DDS) 0.51 0.83 0.72 0.57

Q9 (DDS) 0.50 0.86 0.73 0.55

Q10 (DDS) 0.58 0.85 0.77 0.58

Q11 (DDS) 0.53 0.78 0.71 0.53

Q12 (DDS) 0.36 0.53 0.48 0.31

Q13 (ES) 0.67 0.46 0.62 0.49

Q14 (ES) 0.60 0.46 0.59 0.47

Q15 (Overall QoL) 0.66 0.67 0.72 1.00

Bold numbers are all [0.40, showing correlation between each

question and its relevant scale(s)

DDS daily disturbance scale, ES emotional scale, Q question, QoL

quality of life, TS total score
a Corrected for overlap. \0.4 = weak correlation; 0.4 to

\0.7 = moderate correlation; C0.7 = strong correlation
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was ill; there were no notable trends by sibling status in

Spain or Sweden.

For increasing numbers of AOM episodes, all of the

mean scores increased from one up to four episodes; mean

scores for the three children with five episodes were gen-

erally similar to those with four episodes (Fig. 2f). Impact

scores mainly increased from one to two episodes of AOM

in Germany, Sweden and Italy, but were generally similar

or slightly decreased from one to two episodes in the UK

and Spain; there were too few children per country with

three or more episodes to make comparisons.

4 Discussion

4.1 QoL Questionnaire

Most otitis media QoL studies have examined the effect of

otitis media predominantly on the child’s QoL [5, 7–10, 12,

17, 22, 23], the effect of tympanostomy tube insertion

mainly on the child’s QoL [24–29] or the effects of chronic

otitis media and/or surgery on the QoL of adults with otitis

media [30–34]. Although various otitis media-specific

questionnaires have been used to assess the effect of

childhood AOM on parental QoL, these have contained a

maximum of nine parental questions [4, 6, 8, 13–15, 35]. In

comparison, our questionnaire contained 15 questions on

parental QoL, potentially allowing a somewhat more

detailed assessment of parental QoL affected by childhood

AOM.

We found good correlations between each item and its

impact scores (total plus either emotional or daily distur-

bance), and each item had a stronger correlation with its

own score than with the other score. These results are

similar to those reported for the ENT questionnaire [18]

that formed the basis of our questionnaire. We also found

no redundancy of questions, as all item–item correlation

coefficients were\0.8.

Table 3 Demographic and acute otitis media (AOM) episode characteristics of the children with C1 quality-of-life (QoL) questionnaire

available

Characteristic Germany Italy Spain Sweden UK Overall

Number of children 176 169 215 194 98 852

Male, n (%) 86 (48.9) 86 (50.9) 109 (50.7) 108 (55.7) 56 (57.1) 445 (52.2)

Age, months, median (range) 24 (1–66) 34 (0–71) 25 (0–69) 24.5 (1–68) 22.5 (1–71) 25 (0–71)

Visits due to AOM 277 227 487 278 138 1407

Episodes of AOM with a questionnaire, n (%)

1 per child 140 (79.5) 143 (84.6) 159 (74.0) 166 (85.6) 79 (80.6) 687 (80.6)

2 per child 27 (15.3) 23 (13.6) 43 (20.0) 20 (10.3) 16 (16.3) 129 (15.1)

3–5 per child 9 (5.1) 3 (1.8) 13 (6.0) 8 (4.1) 3 (3.1) 36 (4.2)

AOM episodes with QoL questionnaire/all AOM

episodes, n/N (%)

225/323

(69.7)

198/240

(82.5)

287/374

(76.7)

231/302

(76.5)

122/180

(67.8)

1063/1419

(74.9)

Level of AOM diagnostic certainty, n (%)

Physician-diagnosed 136 (60.4) 116 (58.6) 200 (69.7) 145 (62.8) 99 (81.1) 696 (65.5)

Physician-confirmed 82 (36.4) 82 (41.4) 82 (28.6) 82 (35.5) 21 (17.2) 349 (32.8)

Laboratory-confirmed 7 (3.1) 0 5 (1.7) 4 (1.7) 2 (1.6) 18 (1.7)

Signs/symptomsa, n (%)

Ear pain/otalgia 158 (70.2) 172 (86.9) 185 (64.5) 149 (64.5) 59 (48.8) 723 (68.1)

Redness of tympanic membrane 158 (70.2) 138 (69.7) 201 (70.0) 172 (74.5) 50 (41.3) 719 (67.7)

Fever 105 (46.7) 96 (48.5) 140 (48.8) 112 (48.5) 42 (34.7) 495 (46.6)

Bulging of tympanic membrane 72 (32.0) 72 (36.4) 94 (32.8) 128 (55.4) 15 (12.4) 381 (35.9)

Loss of light reflex 111 (49.3) 70 (35.4) 110 (38.3) 5 (2.2) 2 (1.7) 298 (28.1)

Presence of acute middle-ear effusion 75 (33.3) 55 (27.8) 52 (18.1) 7 (3.0) 4 (3.3) 193 (18.2)

Ear discharge 28 (12.4) 27 (13.6) 45 (15.7) 59 (25.5) 26 (21.5) 185 (17.4)

Ear tugging 22 (9.8) 24 (12.1) 9 (3.1) 17 (7.4) 25 (20.7) 97 (9.1)

Hearing loss 7 (3.1) 9 (4.5) 8 (2.8) 1 (0.4) 2 (1.7) 27 (2.5)

Other 50 (22.2) 24 (12.1) 103 (35.9) 31 (13.4) 47 (38.8) 255 (24.0)

Perforation of the tympanic membrane, n (%) 13 (5.8) 5 (2.5) 12 (4.2) 40 (17.3) 3 (2.5) 73 (6.9)

Antibiotic prescription, n (%) 174 (77.3) 182 (91.9) 252 (87.8) 224 (97.0) 114 (93.4) 946 (89.0)

AOM acute otitis media, UK United Kingdom, QoL quality of life
a Data missing for one UK episode
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The internal consistency reliability of our questionnaire

was good to excellent, similar to results from Berdeaux

et al. [18] for the ENT questionnaire (Cronbach’s

a = 0.83–0.92) and from Boruk et al. [4] for an otitis

media questionnaire (Cronbach’s a = 0.88); and higher

than that reported by Dubé et al. [6] for a telephone AOM

questionnaire (Cronbach’s a = 0.81 for caregivers). Our

questionnaire also had good discriminant validity, as

shown by the significant correlations between impact

scores and parental perception of AOM severity (Faces

Scale).

Overall, our questionnaire was found to be a good tool

for measuring parental QoL during an episode of childhood

AOM. This questionnaire, which has been used in another

study of the incidence of AOM and its effect on child and

parental QoL in five East European countries (Clini-

calTrials.gov Identifier: NCT01365390) [36], can be

downloaded for use from Online Resource 2.

4.2 QoL Results

When applying our questionnaire, childhood AOM was

found to have a detrimental effect on parental QoL, which

worsened with increasing parental perception of AOM

severity, younger child age and increasing numbers of

AOM episodes. Parents particularly reported interrupted

sleep, worry, altered daily schedule and less time for lei-

sure activities.

Berdeaux et al. [18], who developed PAR-ENT-QoL

questionnaire that formed the basis of our AOM ques-

tionnaire, found that recurrent ENT infections also had a

detrimental effect on parental QoL. Although comparisons

between studies should be undertaken with caution, our

results showed a somewhat smaller detrimental effect of

AOM (mean 1.2 episodes/child in children aged\6 years)

on parental emotional scores compared to recurrent ENT

infections (mean 1.4 episodes/child of rhinopharyngitis, 0.1

Fig. 1 Proportions of responses for each quality-of-life (QoL) questionnaire item and mean ± standard deviation (SD) parental QoL impact

scores
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of AOM and 0.7 of AOM and rhinopharyngitis in children

aged \5 years [18]), but similar detrimental effects on

daily disturbance. Another study has recently found that

childhood acute gastroenteritis also has a detrimental effect

on parental QoL (worry, distress and impact on daily

activities) [37].

In our study, the aspects of parental QoL most affected

by childhood AOM were: being woken during the night,

worry and having to alter their daily schedule. This is

similar to results from Dubé et al. [6], who found sleep to

be most affected, followed by concern, changes to daily

activities, emotional distress and cancelling family activi-

ties. Boruk et al. [4] found three aspects of caregiver QoL

to be most affected, namely lack of sleep, feeling nervous/

agitated/irritable and feeling helpless/frustrated.

To the best of our knowledge, only two studies have

specifically compared caregiver QoL for caregivers of

children with otitis media and those of healthy children [8,

15]. Lee et al. [8] reported that caregiver emotional and

personal time and family activities were all significantly

more affected for caregivers with a child with otitis media

than for those with a healthy child (p B 0.05). Barber et al.

[15] reported that parents of a child who had experienced

AOM during the previous 6 months reported a higher

burden than those whose child had never had AOM in

terms of cancelled holidays and rearranged family plans

and childcare. Furthermore, various studies have found that

parental QoL improves after tympanostomy tube insertion

[14, 24, 27, 29, 35], indicating that recurrent AOM and

otitis media with effusion (prior to tube insertion) have a

negative impact on parental QoL, similar to the observation

in our study of AOM.

Although our study was not specifically designed to

examine QoL differences between countries, we observed

that parents in Italy reported less impact on their QoL than

parents in the other four countries. Whether this is a true or
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biased representation of parents in Italy is unclear. How-

ever, in the ENT study by Berdeaux et al. [18], Italian

parents also reported less effect on their QoL, particularly

emotionally. Interestingly, we also found very little varia-

tion in impact scores with increasing AOM severity as

measured by the Faces Scale in Italy. There were also some

differences between countries depending on sibling status:

impact scores were higher for only children in Italy and the

UK, but for the oldest children in Germany. However, it

should be noted that this study was not designed to test

differences between countries, and many of the groups

were small, so these results should be interpreted with

caution. That said, differences in scores between countries

could potentially be due to differences in cultural beliefs,

standards of living and healthcare, perceptions, etc.

Impact scores were slightly worse for physician-con-

firmed AOM than for physician-diagnosed AOM. How-

ever, laboratory-confirmed AOM seemed to have less

impact despite such cases generally being more severe.

This is probably due to a decrease in pain following either

spontaneous rupture of the tympanic membrane or after

tympanocentesis performed by a physician. This would

agree with various reports that tympanostomy tube inser-

tion improves the QoL of children and their parents [14,

24–27, 29, 35]. However, our results should be interpreted

with caution due to the low number of children with lab-

oratory-confirmed AOM (n = 18).

Interestingly, the impact on parent emotional status was

lower if the affected child had siblings. This could indicate

a higher emotional stress for parents who have limited

experience with a sick child affected by AOM. However,

parental QoL impact scores worsened with increasing

numbers of AOM episodes. This was also found for

increasing numbers of ENT infections in the study by

Berdeaux et al. [18]. Brouwer et al. [12] reported that

children with C4 versus 2–3 episodes of AOM in the past

year had significantly worse QoL and their family was

significantly more affected (both p\ 0.001). Boruk et al.

[4] reported significantly worse child QoL with increasing

numbers of otitis media episodes and time spent with otitis

media problems during the prior 3 months. Lee et al. [8]

reported that caregiver concerns correlated moderately, but

significantly, with the frequency of otitis media episodes in

the previous month (p\ 0.001).

4.3 Strengths and Limitations

In our study, questionnaires were completed for 1063/1419

episodes of AOM (67.8–82.5 % across countries). This

good response rate, coupled with high rates of complete

questionnaires (88.4–96.7 %) and those with computable

scores (99.5–100 %) mean that results are likely to be

representative of the recruited population within each

country. In addition, the baseline characteristics of the

children whose parents completed the questionnaire were

similar to those of all the children enrolled into the larger

cohort study [20]. However, as acknowledged in our pre-

vious publication [20], the study population may not have

been representative of the general population because most

children were enrolled during a medical visit (except in

Sweden, where children were recruited via mailing based

on population registers). Although selection bias may

therefore be present, it is unlikely that any such bias would

have an important effect on the performance of the ques-

tionnaire other than potentially contributing to a slight

overestimation of the QoL scores if concerned parents of

more frequently sick children were more likely to respond.

It should also be noted that it may not be possible to

extrapolate the results to other countries, due to differences

in cultural beliefs, standards of living and healthcare, per-

ceptions, etc.

Other limitations of our study include the lack of a

comparison population (i.e. parents of age- and practice-

matched children without AOM) and the fact that QoL data

were not collected at baseline (when children did not have

AOM). However, this would not have been possible with

our AOM-specific questionnaire. Rather, a generic ques-

tionnaire would allow the comparison of parental QoL in

the absence and presence of AOM in their child. Also, we

did not assess the reproducibility of the questionnaire.

However, this would be difficult, given that results varied

by child age and episode number, which would inevitably

change between one episode of AOM and the next.

In addition, no conventional guidelines were applied for

the diagnosis of AOM in this study, since this was a non-

interventional study that relied on the diagnosis made by

the physician as documented in the medical file. However,

as discussed in our previous publication [20], the

prospective follow-up (based on both physician and par-

ental reports) allowed us to collect data on all cases and

episodes of possible AOM (physician-diagnosed, physi-

cian- or laboratory-confirmed, or suspected by the parents)

with a holistic view to capture the entire burden of disease,

considering under-reporting of undiagnosed episodes.

Studies of AOM that use conventional guidelines for

diagnosis only focus on clinically-confirmed AOM, and are

likely to miss mild cases and episodes for which medical

care is not sought.

QoL reporting is very subjective, as indicated by the

wide range of responses. However, as QoL is also sub-

jective, with similar adversities affecting some people

more than others, this is to be expected in any such

assessment. Another potential weakness is that parents

were asked to complete the questionnaire up to 14 days

after their physician visit, by which time their child is

likely to be better. While this approach was taken to try to
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capture QoL information for the whole AOM episode,

parents may have forgotten how they felt during their

child’s AOM episode, or at least underestimated the

impact.

We note that [15 % of respondents answered ‘not at

all’/‘never’/‘unchanged’ for 13 of the questions, indicating

a floor effect. This can occur if a questionnaire is used in a

different population than its intended one, but this floor

effect was also apparent in Berdeaux et al.’s results [18].

However, we note that the floor effect may have had an

impact on the performance of the questionnaire.

We recognise that our questionnaire assessment process

was not a full ‘validation’. Heidemann et al. [13] used

confirmatory factor analysis to test their questionnaire

validity, but various other authors [6, 12, 18, 38] have used

an approach similar to ours, using Cronbach a internal

consistency reliability. Although all Spearman item–item

correlation coefficients were \0.8, indicating no redun-

dancy, the correlations between Q4 (frustration/annoyance)

and Q5 (mood affected) and between Q9 (daily schedule

affected) and Q10 (quality of activities affected) were

C0.70, showing that these questions, not surprisingly, had

some similarities. Although all Spearman item–scale cor-

relations were higher between items and the relevant scale,

some questions had reasonably strong correlations with the

opposite scale, e.g. Q7 (less time for family) and Q10

(quality of activities affected) were strongly correlated to

the daily disturbance scale, but also had a moderate cor-

relation with the emotional scale. However, this is not

surprising, as having less time for other family members

disturbs daily life, but can also have an emotional effect,

especially if the parent feels that their other children are

being affected. Lastly, we did not asses the external con-

struct validity of our questionnaire, apart from assessing

the correlation to the overall QoL score (Q15).

5 Conclusions

A new AOM-specific parental QoL questionnaire was

successfully adapted and implemented, demonstrating

good performance in measuring the impact of AOM on

parental QoL across five European countries. Future

research could include further psychometric testing of the

questionnaire, in terms of structure, reproducibility and

external validity. The majority of parents of children with

AOM reported a worsening of their QoL, including inter-

rupted sleep, worry and reduced time for activities.

Parental QoL was affected more when they perceived their

child’s AOM to be more severe, if their child was aged

\3 years and with an increasing number of episodes of

AOM. Although AOM is generally a benign disease, it

affects a very high number of children and has a negative

impact on QoL for them and their parents. Prevention of, or

improved treatments for, AOM could help to reduce the

negative impact on the QoL of children with AOM and

their parents.
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