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Abstract

INTRODUCTION

Otitis media (OM) is among the most common infections in
childhood [1]. Approximately 60% of all children will experience
one or more episodes of OM before the age of 7, and 26% of
children in Denmark have been treated with Ventilation Tube
Insertion (VTI) before the age of 7 [1]. In Denmark, approximately
55.000 children are treated with VT annually, demonstrating the
highest incidence of VTI insertions reported worldwide with a
continuing increase [2]. In Denmark the hospitals account for 4%
of the procedures and the private ENT-clinics for 96% [2]. The
worldwide socioeconomic consequences of OM are substantial,
primarily from treatment and management of the disease and
parental absence from work [3,4]. OM is subcategorized in
three forms: Acute OM (AOM), an acute inflammation caused by
viral or bacterial infections, OM with Effusion (OME), which is
accumulation of fluid in the middle ear without acute symptoms,
and if it persists for a minimum of three months is referred to as
Chronic OME (COME). Children suffering from OM present with
varied symptomatology largely depending on age of onset. The
most frequent symptom in older children is a history of rapid
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Background: Otitis media (OM) is among the most common infections in childhood. Approximately 60% of all children will experience one or more episodes of OM before the
age of 7, and 26% of children in Denmark are treated with Ventilation Tube Insertion (VTI) before the age of 7. Previous studies investigating the effects of VTl on quality of life
(Qol) for children and caregivers have yielded conflicting results. Here, we investigate whether OM and VTl affect the QoL in children and their families in rural setting of Denmark.

Methods: From the LOFUS cohort, caregivers of 1.169 children aged 2-10 years, answered questions on how OM affects the children’s and their family’s general Qol.
Additionally, we used Visual Analogue Scales from zero (no effect) to 10 (worst possible effect) to score the impact on Qol.

Results: In 480 children (43%) were not reported any episodes of OM, 385 (35%) children had 1-3 episodes and 247 (22%) children had >3 episodes. Twenty-six percent of
the total childhood cohort and 47% of children who reported OM had had VTl procedure performed. We found an Odds Ratio (OR) of 1.54 (0.36-10.62) and 2.66 (0.62-18.41)
for poorer Qol in the affected child and an OR of 1.13 (0.26-7.91) and 1.91 (0.43-13.34) for poorer Qol in the family, for 1-3 and >3 episodes, respectively. VTI yielded an OR
of 2.13 (95% Cl 1.48-3.08, p<0.001) and 2.27 (95% Cl 1.54-3.37, p<0.001) for poorer QoL on children’s and family’s Qol, respectively.

Conclusion: Our study shows a high frequency of reported OM and a high frequency of VTl procedures performed in a rural population in Denmark. Furthermore, the study
shows an association correlation between VTl and poorer Qol in the children and in their families.

onset ear pain. However, in young preverbal children, otalgia
as suggested by tugging/rubbing/holding of the ear, excessive
crying, fever, or changes in the child’s sleep or behavioral patterns
are the most frequent symptoms. The prevalence of AOM peaks
at the age of 6-18 months [1]. Recurrent AOM (rAOM) is defined
by experiencing three or more episodes of AOM in six months or
four episodes in one year with interludial periods of remission
[5] and can be a great strain on both the child and the family.
OM is often associated with upper respiratory tract infections
and known risk factors for OM comprise: living together with
older siblings, early daycare attendance, early termination of
breastfeeding, passive smoking and crowded households [6].
The incidence of OM has been growing in western countries for
decades, and the reason for this is thought to be an increase in
use of day care institutions [7]. Tympanostomy tubes are used
for treatment of COME but also rAOM as an alternative to long-
term or recurrent antibiotic courses [8,9]. The impact of OM
on children’s and their families Quality Of Life (QoL) have only
been sparsely investigated and previous studies investigating the
effects of VTI on QoL for children and caregivers have yielded
conflicting results [10-15]. Here, we investigate whether OM and
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VTl affect the QoL in children and families living in rural Denmark
using population-based data obtained from The Lolland-Falster
Health Study (LOFUS) cohort.

What This Study Adds

This study adds to knowledge concerning how OM affects QoL
in rural Danish families by use of the population-based LOFUS
cohort questionnaire [16]. Also, the study adds to the knowledge
concerning the affect on QoL of VTI in children, in their family.

MATERIAL AND METHODS
Study Design

The study was conducted as a cross-sectional population-
based questionnaire survey. The LOFUS questionnaires were
constructed from a combination of previously used items and
scalesaswellasnew purpose-developed scales [17] including four
of the questions from a modified version of the Danish validated
OM-6 questionnaire [18]. The OM-6 questions that were excluded
in the questionnaire were ‘Activity Limitations’ and ‘Caregiver
Concerns’. This approach was due to administrative limitations
on number of total questions in the comprehensive overall LOFUS
questionnaire. The participants were encouraged to complete
their questionnaires electronically at home prior to a physical
examination, but, if needed, they could get help from staff after
the physical examination. Paper-based versions were used only if
participants could not master the electronic questionnaires. The
possibility of audio-computer aided response was not possible.
Five, partially different, questionnaires were used for the age
groups 0-1, 2-3, 4-10, 11-17, and >18 years. Caregivers were
instructed to complete the questionnaire for children aged <10
years.

The specific questions concerning OM and QoL including the
applied VAS scale are shown translated to English in Appendix 1.

Study Population

LOFUS is a publicly funded population survey conducted in
the two remote municipalities of Lolland and Guldborgsund,
located in a socio-economically disadvantaged area of Denmark
roughly 140 km south of the capital Copenhagen. In the 2020
national ranking of all 98 municipalities, these two were ranked
as the last and the sixth last municipalities measured by socio-
economic index [19]. Together, the municipalities comprise
103.000 citizens. Participants were randomly selected by civil
registration number, invited by mail, and re-invited by phone.
The LOFUS study covers several health areas: mental health,
health literacy, social issues, genetics, kidney, ear nose & throat
problems and more. Beyond questionnaire responses, LOFUS
data contains blood samples and biometrics. From February
2016 to February 2020, 19.000 people, aged 0-96, participated in
the LOFUS and filled out the questionnaires. LOFUS is described
in detail elsewhere [16]. The focus for the present study was
on children aged 2-10 years of age. In the LOFUS cohort a total
of 1,388 children were aged 2-10 [Figure 1]. A total of 1,169
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Figure 1 Diagram showing the intended participants in the LOFUS
cohort and the enrolled participants in the present study.

parents answered questions concerning OM, VTI and QoL. BMI
was calculated in 1,338 children where both weight and height
were provided. BMI was predominantly normal for all ages
(at least 77%), and the prevalence of overweight was 13%,
while the prevalence of obesity was 5%. Parents answering the
questionnaire were more likely to be married/in partnership
(95%) than divorced, widow(er) or single, had a vocational
or shorter higher education (48%) than no, medium, or long
higher education and employed (incl. self-employed) (87%) than
student or out of work. The distribution of girls and boys were
574 and 595, respectively (49% vs. 51%) [Table 1].

Data selection

The inclusion criteria were response from caregivers of
children aged 2 to 10 and the exclusion criteria were failure to
answer scales on OM affecting QoL in the child and the family
along with questions concerning if the child have had OM and VTL

Civil status, highest education and occupational status of
the parents were also collected along with relevant medical
information on the children.

Main outcome measures

The questionnaire specific for OM, included eight questions
for all age groups including if the child has had OM (see appendix).
The main outcomes were the answers to the two questions on
how OM affects the children’s general QoL as well as the families
QoL. The QoL assessment was presented on a Visual Analogue
Scale (VAS) from zero (no affect of disease on QoL) to 10 (worst
possible affect on QoL). An additional page of the modified OM-6
questionnaire including the items, impact on physical suffering,
hearing loss, speech impairment and emotional distress was
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Table 1: Civil status, education level and occupation status of answering parents

Gender n %
Female 710 57
Male 532 43
Civil status
Married/partnership 1176 95
Divorced/widow(er)/single 63 5
Highest Education
One or multiple shml”ter courses/no formal 151 12
education/other
Vocational or shorter higher education 592 48
Medium or long higher education 496 40
Occupation
Employed (incl. self-employed) 1078 87
Student 53 4
Out of work (UnemployeQ/Retired early/social 11 9
benefit)

answered if the child had had episodes of OM. Answers of the
modified OM-6 questionnaire were scaled from 1 to 7, and the
mark 1 was “not present/not a problem” and 7 was “extremely
high impact”. Means for the four chosen items of the modified
OM-6 questionnaire including VAS on children who have had VTI
and no VTI were tested for differences. We stratified episodes of
OM in the groups 0, 1-3 and >3 and of those who had OM whether
they had VTI or not. Except for number of remembered OM
episodes, we did not have information on other aspects e.g., exact
age of the children when having the OM episodes. Also, as this is
a questionnaire survey, we did not have information on the time
between OM episodes or VTI placement and completion of the
questionnaire or how and where the VTI was performed.

Secondary outcomes were co-variables as allergy/hay fever,
asthma/asthmatic bronchitis, atopic dermatitis and living with
siblings. These were tested for correlation to child and family QoL.
As Body Mass Index (BMI) is known to be a proxy parameter for
socio-economic differences [20,21], we also tested the association
between BMI against OM and VTI. BMI was estimated for each age
group using ‘Body mass index-for-age percentile growth chart’
sheets from Center of Disease Control and Prevention (CDC) [22].
The values were read as mean value for each age. Normal weight
is from the 5" up to the 85" percentile. Further, underweight is
less than the 5th percentile, overweight from 85% to less than the
95t percentile and obesity is = 95" percentile.

Statistical methods

Descriptive statistics are presented as count values and
percentages as well as means withs 95% confidence intervals
unless otherwise indicated. Data on the 11-point QoL scale in
children who had one or more OM were divided into four groups:
‘No effect’, ‘mild’, ‘moderate’ and ‘severe’ from the values 0, 1-3,
4-6 and 7-10 to increase the numbers in the groups. The main
outcome parameters, i.e., effect on QoL on a Likert scale, as well
as covariables were investigated with ordinal logistic regression
to account for the hierarchical structure of the categories on the

scale. The results are presented as Odds Ratios (ORs) and 95%
Confidence Intervals (CIs). Correlation between BMI and OM/VTI
was assessed by logistic regression and presented by p-values.
Differences in means of the modified OM-6 questionnaire were
assessed by t-test. A p-value of less than 0.05 was considered
statistically significant.

All analyses were performed in R version 4.0.5.
Approvals and registrations

This study has been approved by The Danish Data Protection
Agency (REG-014-2021).

Region Zealand’s Ethical Committee on Health Research (S]-
421) and The Danish Data Protection Agency (REG-24-2015)
approved the LOFUS study. The LOFUS study is registered in
ClinicalTrials.gov (NCT02482896) [16].

RESULTS

In total, 57% of all children were reported to have had at least
one episode of OM. Of those, 35% were in the 1-3 OM group and
22% reported >3 episodes of OM. Three hundred one (26% of the
children in the cohort had been treated with VTI and 47% of the
children who had had one or more OM) had been treated with
VTI [Table 2]. Average episodes of OM in children with no VTI vs.
children with VTI were 2.37 vs. 4.33, respectively.

Main outcome: The affect of QoL in child and family are
illustrated in Figure 2 and 3. We found an OR of 1.54 and an OR
of 2.66 for being placed in a poorer child QoL category and an OR

Table 2: Demographic and Descriptive Data of the Total Sample of included children

2-3 years 4-6 years 7-10 years
Gender n % n % n %

Girls 110 (57) 173 (48) 291 47)
Boys 83 (43) 190 (52) 322 (53)

BMI
Underweight 14 (7) 32 (7) 64 9)
Normal weight 178 (84) 344 (81) 539 (77)
Overweight 15 (7) 33 8) 56 ®)
Obese 5 (2) 16 4) 42 6)

Siblings*
0 43 (22) 49 (14) 99 (16)
1 102 (53) 204 (56) 313 (51)
2 40 (21) 84 (23) 157 (26)
3 8 “4) 21 6) 42 7)
4 5 (€8] 1 (<1)
6 1 (<1)
No. of OM

0 92 (49) 154 (44) 234 (41)
1-3 64 (34) 118 (34) 203 (35)
>3 32 17) 75 | (22) | 140 | (24)

VTI
Yes 42 (44) 105 (53) 154 (44)
No 54 (56) 93 (47) 199 (56)

*Only siblings currently living in households; OM = Otitis Media; VTI = Ventilation
Tube Insertion
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of 1.13 and an OR of 1.91 for poorer family QoL, respectively. All
OR’s were non-significant [Table 3]. Children who had had VTI
had an OR of 2.13 (p<0.001) and 2.27 (p<0.001) for being placed
in a poorer QoL category on child and family QoL, respectively

[Table 3].

For the means of the four items of the modified OM-6

questionnaire and the means of the VAS-scale QoL measures
we found that children who had VTI scored significantly worse
except for physical suffering compared to children with no VTI

[Table 4]. Previous studies have shown association between

lower socioeconomic status and high BMI in children [20,21].
Also, other studies have shown association between childhood
obesity and OM [23]. We found no correlation between BMI and
OM butan association between the BMI subcategory “overweight”

and VTI (not shown). Finally, we found no association on QoL of

relevant co-variables [Table 5].

Table 3: Effect of reported numbers of otitis media (OM) and reported ventilation
tube insertion (VTI) on child and family QoL measured on a Visual Analogue Scale

(VAS)
QoL child* QoL family*
OR 95% CI p-value OR 95% CI p-value
1-30M | 1.54 | 0.36-10.62 0.600 1.13 | 0.26-7.91 0.880
>30M | 2.66 | 0.62-18.41 0.234 191 | 0.43-13.34 0.437
VTI 2.13 | 1.48-3.08 <0.001 2.27 | 1.54-3.37 <0.001
*Unadjusted

Table 4: Mean results of a modified OM-6 questionnaire and mean results on QoL
visual analogue scale (VAS) in children with no ventilation tube insertion (VTI) vs.
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Figure 2 Showing number of otitis media episodes and categories
of QoL scores in the children according to ventilation tube insertion
(VTI) or no VTL
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Affecting family QoL

Vil Figure 3 Showing number of otitis media episodes and categories of
-VTI (n=346) +VTI (n=301) QoL scores in the family according to ventilation tube insertion (VTI)
Mean (SD) CI Mean (SD) CI p-value o e il
Physical suffering| 1.23 (0.79) | 1.15-1.31 | 1.35 (0.81)  1.26-1.45  0.052
Hearingloss | 1.28(0.79)  1.21-1-38 | 1.52(1.03)  1.40-1.64  0.003 DISCUSSION
imiz?:;znt 1.28(0.85) 1.19-1.37 | 151 (111) 1.38-1.63  0.004 We have in this study investigated how OM in children
Emotional and VTI affects QoL in children and in their families in a rural
distress 187(1.20) | 175-200 1 2.21(143) 205238 0.001 population in Denmark by use of questionnaires and numerical
VAS 0.94 (1.95) | 0.73-1.15 | 2.10 (2.83) | 1.77-2.43  <0.001 VAS scales. LOFUS was initiated to create more knowledge on

Modified OM-6 scale scored 1-7, where 1 is “not present/not a problem” and 7 is
“extremely high impact”. VAS scored 0-10, where 0 is “no affect of disease on QoL’
and 10 “worst possible affect on QoL.”

Table 5: Shows association of co-variables on child and family QoL

QoL child QoL family
OR 95%CI  p-value OR 95% CI p-value
Allergy 1.02 0.82-1.25 0.842 1.04 | 0.84-1.28 0.742
Asthma/
asthmatic 0.91 0.77-1.06 0.252 1.03 0.83-1.26 0.500
bronchitis
Atopic eczema | 1.08 0.94-1.24 0.277 0.95 0.79-1.10 0.541
Livingwith 97 4794120 0831 105 090121 0710
siblings

health aspects in a population living in a rural and socioeconomic
more disadvantaged area compared to the previously collected
Danish general population studies carried out in urbanized and
richer areas of Denmark.

OM is a frequent disease in especially children and known
to affect the social life of the families with a child suffering from
especially recurrent middle ear problems [11-15]. Our study
adds to this knowledge. We found a high frequency (57%) of
reported OM and more than one of five children have had >3 OM
episodes. This is comparable to Danish nationwide data [1]. It has
been reported that VTI treatment has positive effects on QoL in
families [8,9]. Our study confirms that children living in a rural
area who have been treated with VTI as well as their families
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Otitis media

Previously, the form asked about otitis media. If you answered "yes" to
this, we would ask you to complete the following section about otitis

media.

34.

How many times has the child had
otitis media since birth?

Approximately how old was the child
at the time of the first otitis media

Write the approximate number of
episodes:

Write the child's age:
Yes No

Don’t know

If Yes. how many times has the
child had a ventilation tube placed in the ear(s)? Write number of times:

Has the child ever been diagnosed with
hearing loss?

O [

35. How do the problems affect the child's general quality of life, in your opinion,
with 0 being no impact and 10 being the worst possible impact? (Check one box).

no
impact

) ) .
o~ ~ ~

6 7 8 9 10
OO O O]
worst
possible
impact

36. How do the problems affect the family's overall quality of life, in your opinion,
with 0 being no impact and 10 being the worst possible impact? (Check one box)

X X ¢
6

¥4 8 8 10
OO O
worst

possible

impact

Appendix (Questions and VAS scales regarding otitis media translated to English)

have had significantly worse affected QoL compared to children
without need for VTI. Also, our study confirms that the frequency
of VTI is high (26% of children) and thus comparable to the rest
of Denmark [1].

Previous studies have shown association between lower
socioeconomic status and high BMI in children [26,27]. Also,
other studies have shown association between childhood obesity
and OM [23]. However, BMI was not in this study correlated to
OM although overweight was. We have no explanations for this
finding.

However, there are some weaknesses in this study. The

incidence of OM decreases with increasing age in children [1].
Therefore, parental recall bias in older children on how many
times their child has had OM, and how it affected QoL earlier in
life is a limitation. Also, presence of siblings may introduce recall
bias. Best practice for answering these questions would be a
short period of time after ended OM episode. However, recently
it has been shown that reportation of VTI is a reliable measure
[1]. Another limitation is that due to the structure of the LOFUS
cohort covering several other health areas in a comprehensive
questionnaire, we were only allowed to include four of the
original six questions from the OM-6 questionnaire. We chose
to incorporate the items best describing QoL but still this limits
comparison with other studies using OM-6.

Ann Otolaryngol Rhinol 11(5): 1346 (2024)
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The nature of the LOFUS questionnaires did not allow to
differentiate between the types of OM. We assume the vast
majority of VTI were bilaterally inserted but we do not have exact
information on this. Number of individual VTI procedures or type
of ventilation tubes used were not obtained.

Approximately 5% of persons invited to LOFUS were non-
Danish citizens with varying Danish language proficiency [17].
However, itwas decided that LOFUS could not prioritize resources
for translation into relevant languages. Thus, only participants
who mastered Danish could fill in the questionnaires [17], leading
to selection bias concerning the population representation in the
study.

As in other population studies, it is expected that non-
participants will have lower socioeconomic status, more illnesses
and lower mean survival than participants [24].

We found rather large confidence intervals, and this indicates
lack of power in our study with 1,169 participating children.
LOFUS was a multipurpose cohort with invitations restricted to
the Lolland-Falster population and therefore it was not possible
to enroll a larger population. However, in total 33% of the
population aged 0-14 years living in Lolland-Falster attended the
LOFUS cohort.

CONCLUSION

Our study confirms a high frequency of reported OM and a
high frequency of VTI procedures also in a rural population of
Denmark. Furthermore, the study shows a significant correlation
between VTI and poorer QoL in children and their families. Also,
children with VTI compared to children without VTI score worse
in three of four of the included modified OM-6 questions and on
a QoL VAS-scale.
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