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Chronic otitis media (COM) is a disease
characterized by a combination of differ-
ent symptoms such as hearing loss, ot-
orrhea, otalgia, headache, but also tinni-
tus. In particular, the impairment of hear-
ing function with the associated reduced
ability to communicate can lead to social
withdrawal, dejection [18], and thus a re-
duction in the disease-specific quality of
life (health-related quality of life, HRQoL;
[11]).

The HRQoL as a dimension of outcome
quality inpatientswithchronicotitismedia
unfortunately still plays a subordinate role
in German-speaking countries. Therapy
quality continues to be measured mainly
by audiometric parameters and healing or
recurrence rates. Fortunately, HRQoL has
become increasingly important in the past
15 years [12].

Initially, HRQoL was also assessed
in middle ear surgery preferably using
generic measurement instruments, such
as the Short Form 36 (SF-36), although no
treatment effect could be demonstrated
using the generic HRQoL measurement,
as these measurement instruments do not
adequately reflect the symptomatology of
COMand its effects [2, 13, 16]. Accordingly,
the efforts of the otological community
to increasingly provide disease-specific
measurement instruments for COM are
understandable and to be welcomed. In

the meantime, there are six international
measurement instruments for assessing
HRQoL in patients with COM, which have
been validated in different languages and
differ in the dimensions they cover [12].
In 2000, Nadol et al. provided the first
disease-specific HRQoL measurement tool
for patients with COM in English, the
Chronic Ear Survey (CES; [16, 25]). Italian,
Dutch, and Chinese validated versions of
this measurement instrument are now
also available [7, 21, 25]. In German-
speaking countries, the Zurich Middle Ear
Inventory 21 (ZCMEI-21) and the Chronic
Otitis Media Outcome Test 15 (COMOT-
15), two measurement instruments with
divergent focuses, are used [1, 2]. Due
to the existing national and international
heterogeneity of HRQoL measurement
instruments, a comparative evaluation of
HRQoLstudies ishardlypossible, especially
since to date there are no international
and national recommendations for the
selection of a measurement instrument
[8]. Finally, the situation is complicated
by the provision of proprietary transla-
tion versions of existing measurement
instruments without appropriate vali-
dation of the measurement instrument.
A translationof ameasurement instrument
requires more than a simple translation.
For any translation, a validation process is
necessary to examine whether the mea-
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surement instrument actually measures
what it claims to measure.

In order to evaluate the heterogeneity
of the measurement tools, a comparative
study was recently conducted to assess
the COMOT-15 and ZCMEI-21 in German.
Both measurement tools showed a high
concurrent validity, so that a conversion
equation for estimating the respective to-
tal scoresofbothmeasurement tools could
be provided [14].

The aim of this study was therefore first
to provide a validated German-language
version of the internationally used CES.
Furthermore, a comparison of its psycho-
metric characteristics with the COMOT-15
established in the German-speaking area
was carried out in order to derive recom-
mendations for the goal-oriented appli-
cation of patient-reported outcome mea-
sures (PROMs) in everyday clinical practice
and in clinical studies.

Patients and methods

The studywas approvedby theethics com-
mittee of the University Hospital Dresden
(EK 268072014).

A total of 79 patients who underwent
COM surgery at Dresden University Hospi-
tal between May 2016 and May 2018were
prospectively recruited. Patientswhowere
under 18 years of age and not legally com-
petent were excluded, as were patients
who had to undergo another ear surgery
during the study period.

All patients received a pure-tone au-
diogram preoperatively and for a control
6 months postoperatively. To evaluate the
audiological data, the 4-frequency pure-
tone average value of the air conduction
threshold and the air–bone gap (ABG) was
averagedover the frequencies 0.5, 1, 2, and
4kHz. At both time points, HRQoL was as-
sessedusingtheGerman-languageversion
of the CES and the COMOT-15 question-
naire, which isalreadyvalidated inGerman.
A further assessmentof quality of life using
CES and COMOT-15was performed 1week
after the follow-up examination.

As a control group, ear-healthy patients
with subjective normal hearing were in-
cluded after being informed about the
study project and the study procedure.

Abstract

Background:With the Chronic Ear Survey (CES), a validated measurement instrument
for the assessment of disease-specific health-related quality of life (HRQoL) has been
available internationally since 2000. The aim of this study was to provide a validated
German version of this international instrument and to compare it with the German
Chronic Otitis Media Outcome Test 15 (COMOT-15).
Methodology: The CES was translated into German via a forward-backward translation
process. For validation, 79 patients with COM undergoing middle ear surgery
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postoperatively using the CES and the COMOT-15. Pure tone audiometry was also
performed at both measurement time points. In the control examination, an additional
retrospective assessment of the preoperative situation was additionally performed
using the CES and the COMOT-15 to assess the response shift. The determined
psychometric characteristics were internal consistency, test–retest reliability,
discrimination validity, agreement validity, responsiveness, and response shift for both
measurement instruments. Convergent validity of both measurement instruments was
assessed using linear regression.
Results: On the basis of the CES, patients with COM could be reliably distinguished
from patients with healthy ears. The CES showed satisfactory reliability with high
internal consistency (Cronbach α 0.65–0.85) and high retest reliability (r> 0.8). The
global assessment of HRQoL impairment correlated very well with the scores of the CES
(r= 0.51). In addition, it showed a high sensitivity to change (standardized response
mean –0.86). Compared to the COMOT-15, it showed a lower response shift (effect
size –0.17 vs. 0.44). Both measurement instruments correlated only slightly with air
conduction hearing threshold (r= 0.29 and r= 0.24, respectively). The concordant
validity of both measurement instruments was high (r= 0.68).
Conclusion: The German version of the CES shows satisfactory psychometric
characteristics, so that its use can be recommended. The CES focuses on the influence
of ear symptoms on HRQoL, whereas the COMOT-15 also includes functional and
psychological aspects. Due to only minor response shift effects, the CES is particularly
suitable for studies with multiple repeat measurements.
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Chronic Ear Survey

The CES is a psychometric measurement
tool that uses 13 items to assess the fre-
quency, duration, and severity of symp-
toms associated with COM, and thus the
disease-specific HRQoL [16]. The answers
to each question vary from frequency rat-
ings to Likert-scale 4- to 6-point response
options. The measurement instrument is
divided into three subscores, “Limitations
in Activities” (questions a1–a3), “Symp-
toms” (questions s1–s7), and “Use of Med-
ical Resources” (questions m1–m3). Each
question is transformed to a scale from 0
to 100. To calculate the total score, the
values of the subscores must be divided
by the number of questions included. Af-
terwards, the subscores are added and
divided by 3 to get the total CES score.
Higher scores are associated with a better
quality of life.

Chronic Otitis Media Outcome Test
15

The COMOT-15 was developed and val-
idated as a disease-specific measure-
ment tool to assess HRQoL in patients
with COM primarily in the German lan-
guage [2]. Based on 15 items, which are
5-level Likert-scaled, three subscores are
formed in addition to a total score (items
1–13): “Ear Symptoms” (items 1–6), “Hear-
ing Function” (items 7–9), and “Mental
Health” (items 10–13). In addition, there
is a general assessment of disease-specific
HRQOL (item 14) and an indication of the
frequency of medical visits, “Medical Re-
source Utilization” (item 15). To evaluate
the COMOT-15, the score is transformed
to a scale from 0 to 100, with a value of 0
representing the least restrictive HRQOL.
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THE CHRONIC EAR SURVEY (CES)
Einschränkungen bei Tätigkeiten

a1:Wegen Ihrer Ohrprobleme können Sie ohne Wasserschutz nicht schwimmen oder duschen.

definitiv wahr wahr falsch definitiv falsch

a2: Wie stark sind aktuell die Einschränkungen aufgrund des notwendigen Wasserschutzes?

sehr stark stark moderat mild sehr mild keine

a3: Haben Ihre Ohrprobleme in den vergangenen vier Wochen Ihre sozialen Aktivitäten mit 
Freunden, der Familie oder in Gruppen behindert?

die ganze Zeit die meiste Zeit einen großen Teil etwas ein wenig nie

Ohrsymptome

s1: Ihr Hörverlust ist

sehr stark stark moderat mild sehr mild keiner

s2: Ihr Ohrenlaufen ist 

sehr stark stark moderat mild sehr mild keiner

s3: Ihre Ohrenschmerzen

sehr stark stark moderat mild sehr mild keiner

s4: Der Geruch aus Ihrem Ohr belästigt Sie und/oder andere

definitiv wahr wahr unbekannt falsch definitiv falsch

s5: Der Hörverlust Ihres geschädigten Ohres stört Sie

die ganze Zeit die meiste Zeit einen großen Teil etwas ein wenig nie

s6: Schätzen Sie bitte die Häufigkeit, in der Ihr betroffenes Ohr in den letzten 6 Monaten gelaufen ist

andauernd mehr als 5 mal 3-4 mal 1-2 mal nie

s7: Der Geruch aus ihrem Ohr belästigt Sie und/oder andere

die ganze Zeit die meiste Zeit ein großen Teil etwas ein wenig nie

Nutzung medizinischer Ressourcen

m1: Wie oft haben Sie in den letzten 6 Monaten aufgrund Ihres Ohrproblems einen Arzt 
aufgesucht?

mehr als 6-mal 5-6-mal 3-4-mal 1-2-mal nie

m2: Wie oft ist in den letzten 6 Monaten Ihre Ohrinfektion mit einem oralen Antibiotikum behandelt 
wurden?

mehr als 6-mal 5-6-mal 3-4-mal 1-2-mal nie

m3: Wie oft war in den letzten 6 Monaten die Gabe von Ohrentropfen notwendig?

mehr als 6-mal 5-6-mal 3-4-mal 1-2-mal nie Fig. 19 ChronicEarSurvey
(CES) in German

Validation of the German-language
CES

Translation of the CES from English into
German was performed by two native-
speaker professional translators. The con-
sistency between these translations was
checked and no deviations from the con-

tent of the questionnaire were found. Af-
terwards, two native-speaker translators
translated the questionnaire back into En-
glish. Both versions of the questionnaire
werereviewedbytwootologists toconfirm
that the questions were understandable
and that the original meaning was main-
tained.

To validate the German version of the
CES (. Fig. 1), the reliability, validity, and
responsiveness of the measurement tool
were examined.
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Table 1 Demographic data of the patient group
Preoperative patient data (n= 79)

Age 48.6± 14.9 (SD) years

Female 50 (63%)Gender

Male 29 (37%)

Chronic suppurative otitis media 41 (52%)Pathology

Cholesteatoma 38 (48%)

Air duct (0.5–4kHz) 48.09± 20.05dBHearing
function ABG (0.5–4kHz) 24.25± 14.49dB

ABG air–bone gap, SD standard deviation

Response Shift

In addition, a possible response shift was
investigated. This refers to a change in the
assessment background of the HRQoL due
to a critical event [22]. A response shift
occursprimarilywhenpeopleconfrontcrit-
ical and threatening life events [23]. Such
eventsarenotonly found inoncology; they
canalso includethedisclosureofdiagnoses
or the start of treatment in the context of
a chronic disease. A response shift must
be taken into account in the context of
longitudinalmeasurements. The larger the
response shift between two measurement
points, the smaller the difference values
of the longitudinal measurement to be
considered as a true quantitative change
in quality of life. However, biases due to
faulty recall in the context of then-testing
should also be taken into account. [19].
To determine the response shift, an addi-
tional retrospective assessment of HRQoL
by patients using the CES and the COMOT-
15 was made during the control presen-
tation.

Statistical evaluation

For statistical analysis, PASW Statistics 25.0
(SPSS Inc., Chicago, IL, USA) was used. The
distribution properties are described by
arithmetic mean and standard deviation.

The mean, range, variance, and dis-
criminatory power of the respective items
were determined within the framework of
the single-item analysis of the CES. Item
difficulty was assessed using a difficulty
index by forming the quotient of item
mean and maximum achievable score in
an item multiplied by 100. Values from
15 to 85 are recommended as item diffi-
culty [6]. Items with an item difficulty <15
were considered too difficult, and those

with a difficulty >85 were considered too
easy. Cut-off values of 0.3 or more were
considered acceptable [15].

To assess reliability, the internal con-
sistency of the measurement tool was
first tested by Cronbach’s α for the to-
tal score and the subscores. Psychome-
tric instruments should only be used if
Cronbach’s α reaches a value of ≥0.65
[24]. Furthermore, the test–retest reliabil-
ity was checked. Therefore, all patients
were asked to answer the questionnaire
twice postoperatively: at the time of the
follow-up consultation and 1 week after
the follow-up consultation. The results of
the CES at these two measurement times
wereevaluatedusinga correlationanalysis
(according to Pearson). Correlation coef-
ficients of 0.70–0.95 are considered high
to very high [20].

To determine the validity of the mea-
surement tool, the concurrent validity was
assessed by determining Pearson’s correla-
tion coefficient for the total score and the
subscores with a global disease-specific
question (question 14: overall assessment
of the impairment of quality of life due
to the ear disease) from the already vali-
dated COMOT-15 questionnaire. Discrimi-
nant validity was determined by compar-
ison with an “ear-healthy” control group
(patients without COM) using a t test.

Sensitivity to change was described
through the standardized response mean
(SRM), which is defined as the quotient
of the mean change and the standard
deviation of the change. Values of ≥0.8
are thereby assessed as a large effect;
≥0.5, <0.8 as a medium effect; ≥0.2,
<0.5 as a small effect and <0.2 as a minor
effect [4].

A possible response shift was tested
using a paired t test in the sense of an
indirect change measurement. At the sec-

ond measurement point, a retrospective
assessment of the firstmeasurement point
is made (then-test). The standardized ef-
fect size (SES) is calculated to estimate the
size of the effect. In the effect size calcula-
tion, it is fundamental that the mean dif-
ference from the two measurement points
is relativized to a measure of dispersion
[9]. For SES, the standard deviation of the
measurement preoperatively is used for
this purpose. For the evaluation of effect
sizes, the classification according to Co-
hen has become established [4]. Effects
ofapproximately0.2aredescribedassmall,
approx. 0.5 as medium, and approx. 0.8
as large. Additionally, effect sizes of ≥0.5
are considered clinically relevant [5, 19].

The relationship between the total CES
and COMOT-15 scores was modeled using
linear regression. The significance level
was defined as p< 0.05.

Results

Patient characteristics

The study included 79 patients with COM.
The demographic parameters of this pa-
tient group are shown in . Table 1.

At the follow-up examination 6months
postoperatively, data of 59 patients were
collected (response rate: 75%). Of these
patients, 30 had cholesteatoma and
29 had a chronic suppurative otitis media
(mucosal disease).

The ear-healthy control group in-
cluded 30 individuals with a mean age of
30.9± 8.1 years. The gender distribution
was comparable to the patient group with
18 females (60%) and 12 males (40%;
p= 0.82). The mean age was younger
than in the group with COM (30.9± 8.1
vs. 48.6± 14.9 years; p< 0.001).

Psychometric characteristics of the
German-language CES

The CES showed acceptable internal con-
sistency in the overall score and subscores
in the German-language version pre- and
postoperatively (. Table 2).

When test–retest reliability was deter-
mined, correlation coefficients of >0.80
were obtained for the total score as well as
for all subscores, implying high test–retest
reliability (. Table 2).
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Table 2 Psychometric characteristics of theGerman-language CESand the COMOT-15 comparedwith the respective original publication
Cronbach’s α,
preoperative

Cronbach’s α,
postoperative

Test–retest relia-
bility (r)

Concurrent va-
lidity (r)

SRM Correlation (r)
with the air
conduction
threshold
(0.5–4kHz)

Response
shift
(SES)

Own
data

Original Own
data

Original Own
data

Original Own
data

Original Own
data

Original Own
data

Original Own
data

CES

Total score 0.85 0.83 0.83 – 0.89*** – 0.51*** – –0.86 0.42 0.29* 0.15 –0.17

Limitations
in activities

0.65 0.62 0.68 – 0.84*** – 0.41*** – –0.50 – 0.20 –0.11 –0.21

Symptoms 0.84 0.80 0.76 – 0.82*** – 0.51*** – –0.71 – 0.33** 0.33* –0.07

Use of
medical
resources

0.77 0.75 0.77 – 0.92*** – 0.13 – –0.64 – 0.10 0.18 –0.19

COMOT-15

Total score 0.88 0.89 0.88 0.89 0.90*** 0.89 0.78*** 0.72*** 0.79 0.44 0.24 – 0.44

Ear symp-
toms

0.79 0.91 0.79 0.91 0.85*** 0.83 0.59*** 0.56*** 0.69 0.46 0.08 – –0.20

Hearing
function

0.90 0.91 0.91 0.90 0.89*** 0.81 0.64*** 0.56*** 0.46 0.24 0.34** – 0.59

Mental
health

0.87 0.90 0.88 0.90 0.82*** 0.86 0.73*** 0.69*** 0.70 0.32 0.19 – 0.37

The psychometric data of the original studies for the COMOT-15 are taken from the publication by Baumann et al. 2009 [2] and for the CES from the publica-
tion by Wang et al. 2000 [25]
“–” no data available, SES effect size, SRM standardized response mean, CES Chronic Ear Survey, COMOT-15 Chronic Otitis Media Outcome Test 15
*p≤ 0.05 significant, **p< 0.01 very significant, **p≤ 0.001 highly significant

Concurrent validity was tested by cor-
relating the global health-specific ques-
tion (Question 14: Overall assessment of
impairment of quality of life due to ear
disease) of the COMOT-15 with the to-
tal score and subscores of the CES. This
showed a positive correlation for both the
total score and the subscores “Limitation
in Activities” and “Symptoms” (. Table 2).
Themedical resourceuse subscore showed
no significant correlation.

To investigatediscriminationability, the
German translation of the CES was also
completedbyanear-healthycontrol group
(n= 30). In all scales, the control group
reported a significantly lower impairment
in HRQoL than the patient group COM
(. Fig. 2).

Comparison of the German
language CES with the COMOT-15

Evaluation of the item difficulty (. Table 3)
of the individual items of the CES showed
that they were within the recommended

limits with the exception of item m3 (Fre-
quency of oral antibiotic administration,
item difficulty 85.75). For the COMOT-
15, the item difficulty of all items was
within the recommended cut-off range.
While the CES included mainly questions
of medium-to-easy difficulty, the items of
the COMOT-15 had medium-to-high dif-
ficulty. The discriminatory power for all
items of the CES and the COMOT-15 was
>0.3, which was acceptable. Responses
covered the maximum range of each item
for all items.

In the pre- and postoperative compar-
ison, the use of both the CES and the
COMOT-15 showed a significant improve-
ment in HRQoL in the total score and all
subscores (. Figs. 4 and 5). In accordance
with Cohen’s proposed evaluation, a high
effect was demonstrated when using the
CES and amoderate effect when using the
COMOT-15. Looking at the subscores of
both measurement tools, a medium effect
can be presented for all subscores. Only

for the subscore “Auditory Function” of the
COMOT-15 was the responsiveness small.

For both measurement tools, there was
only a poor correlation of the postopera-
tive total scores with the postoperative air
conduction threshold. Only the subscores
“Symptoms” of the CES and “Hearing Func-
tion” of the COMOT-15 correlated moder-
ately with the air conduction threshold
(. Table 2).

The CES and the COMT-15 correlate
strongly in the total score (r= 0.68, 95%
confidence interval [CI]: 0.55–0.78). The
“Symptoms” subscore of both measure-
ment tools (r= 0.67, 95% CI: 0.53–0.77)
and the “Medical ResourceUtilization” sub-
scores (r= 0.69, 95% CI: 0.34–0.9) also
showed a strong correlation.

Using linear regression to model the
relationship between CES and COMOT-15
total scores resulted in the following equa-
tions:

HNO · Suppl 1 · 2024 S37



Original articles

Fig. 29 Testing the dis-
criminant validity of the
Chronic Ear Survey (CES)
between patients’ preop-
erative data (n=79) and
a group of ear-healthy indi-
viduals (n= 30).CESGSCES
Total score,CES ETCESSub-
scale activity restriction,
CESOSCESSubscale symp-
tom, CES MRCES Subscale
medical resource utiliza-
tion,COM chronic otitis
media. ***p≤ 0.001 highly
significant

Total score CES

= −0.56×Total score COMOT − 15

+ 96.36
Total score COMOT − 15 =

− 0.68×Total score CES + 89.57

To test for a possible response shift,
a paired t test was performed between the
respective total scores of the preoperative
survey and the postoperative assessment
of the preoperative situation. The total
scores of the CES and the COMOT-15 all
showed a shift toward better quality of life
(. Table 2). The effect size (SES) showed
a small effect for the CES (SES= –0.17).
By contrast, the COMOT-15 (SES= 0.44)
showed a medium effect. In the subscore
analysis, a relevant positive response shift
bias was found for the subscore “Auditory
Function” of the COMOT-15 with an SES
of 0.59. The subscore “Psychological Well-
Being” (SES= 0.37) showed a medium
effect. Only the subscore “Ear Symptoms”
(SES= –0.2) of the COMOT-15 showed
a negative response shift bias, but this
must be classified as a small effect. Over-
all, the analysis of the CES showed small-
to-negligible effects. The negative values
in the effect size are also to be evaluated
here as a positive shift, since with the CES
higher scores are associated with a better
quality of life, whereas with the COMOT-

15 a higher score is equivalent to a lower
HRQoL.

Discussion

Assuming that the objective parameters
used reflect the outcome of a surgical
intervention inadequately, additional evi-
dence of improvement in HRQoL has long
been required [10]. There are a number
of measurement tools available in the An-
glo-American world for measuring HRQoL
in patients with COM, for which there is
no validated counterpart in the German-
speaking area [12]. This results in a lack of
comparability of international data [17].

The present German translation of the
CES showed a high internal consistency.
The Cronbach α values pre- and postop-
eratively (0.65–0.85) were higher than the
values of the English version validation of
the CES (0.60–0.83; [25]). The evaluation
of the test–retest reliability showed Pear-
son correlation coefficients of >0.8 for all
subscores and the total score, which in-
dicates a high reliability of the German
version of the CES and is in agreement
with the data of the original publication
[25]. Furthermore, it was shown that the
present version of the CES is able to dis-
tinguish well between patients with COM
and ear-healthy patients. In addition, the

CES shows good agreement with the pa-
tients’ overall assessment in correlation
with a global health-specific question.

While the individual items of the
COMOT-15 were developed on the basis
of an extensive single-item analysis from
an initial version of the measurement
instrument comprising 31 items [2], no
evaluation of the individual items was per-
formed during the validation of the CES
[16]. The items of the CES were selected
on the basis of the content assessment of
a group of experts. Despite this possible
methodological weakness of the CES, the
individual items of the German-language
version of the CES also had satisfactory
distribution characteristics overall. Only
one item (item m2, Recording of oral an-
tibiotic administration) was too easy for
the patients, but had good discriminatory
power. For the COMOT-15, good distribu-
tion parameters were demonstrated for all
items, analogous to the validation study.

In terms of responsiveness, there was
amediumeffect for thesubscoresandeven
a large effect for the total score of the CES,
whereas only moderate effects were de-
tected when using the original English-
language version [25]. Compared to the
COMOT-15, a higher sensitivity to change
was found for the total scoreof theCES. For
both measurement tools, the highest re-
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CHRONIC OTITIS MEDIA OUTCOME TEST-15
(COMOT-15)

Sehr geehrte Patientin, sehr geehrter Patient, 
• Unten finden Sie eine Liste von Symptomen und sozialen/emotionalen Folgen des 

Hörverlustes aufgrund Ihrer Ohrerkrankung.
• Wir möchten gerne mehr über diese Probleme erfahren und bitten Sie, die Fragen nach 

bestem Wissen zu beantworten.
• Es gibt keine falschen oder richtigen Antworten, uns interessiert Ihre persönliche Sicht der 

Probleme. Sollten Sie eine Frage nicht verstehen, kreuzen Sie bitte die „6“ an.
• Bitte beantworten Sie die Fragen in Bezug auf die letzten sechs Monate.

Vielen Dank für Ihre Teilnahme.

Um beurteilen zu können, wie stark die einzelnen 
Beschwerden ausgeprägt sind, kreuzen Sie bitte 
bei jeder einzelnen Frage die entsprechende 
Ziffer an. me
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HProblem

Schlechter 
kann es nicht 
w

erden

1. Flüssigkeitsaustritt aus dem Ohr 0 1 2 3 4 5

2. Ohrenschmerzen 0 1 2 3 4 5

3. Druckgefühl auf den Ohren 0 1 2 3 4 5

4. Ohrengeräusche (Pfeifen, Rauschen) 0 1 2 3 4 5

5. Kopfschmerzen 0 1 2 3 4 5

6. Hörverlust 0 1 2 3 4 5

7. Ich habe Schwierigkeiten, jemanden aus  
größerer Entfernung zu verstehen. 0 1 2 3 4 5

8. Ich habe Schwierigkeiten, etwas in lauter 
Umgebung zu verstehen. 0 1 2 3 4 5

9. Ich habe Schwierigkeiten beim Verstehen, 
wenn mehrere Leute gleichzeitig sprechen. 0 1 2 3 4 5

10. Der Hörverlust macht mich 
niedergeschlagen. 0 1 2 3 4 5

11. Wegen des Hörverlustes habe ich Angst, 
andere falsch zu verstehen. 0 1 2 3 4 5

12. Der Hörverlust führt zu Situationen, die mir 
peinlich sind. 0 1 2 3 4 5

13. Ich sorge mich, dass meine Ohrprobleme in 
Zukunft zunehmen. 0 1 2 3 4 5

14. Gesamteinschätzung der Beeinträchtigung 
der Lebensqualität 0 1 2 3 4 5

Für die Beantwortung der letzten Frage beachten 
Sie bitte, dass nach einer zahlenmäßigen 
Einschätzung der Häufigkeit gefragt wird. Auch 
hier bewerten Sie bitte die letzten 6 Monate
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15. Häufigkeit der Arztbesuche wegen des Ohres 0 1 2 3 4 5 Fig. 39 Chronic Otitis
Media Outcome Test 15
(COMOT-15)

sponsivitywas found for thesubscores “Ear
Symptoms.”Due to the content of its items,
the CES focuses strongly on the expres-
sion of ear symptoms, which contributes
to its higher sensitivity to change in the
total score. Compared to the COMOT-15,
the CES proved to be significantly more
robust against response shift effects in the
total score as well as in the subscore “Ear

Symptoms.” These properties make the
German-language CES particularly useful
for repeated measurements of HRQoL to
assess treatment effects over time, when
the focus is on determining subjective im-
pairment due to ear symptoms.

The COMOT-15 also showed a high sen-
sitivity to change. However, in contrast
to the CES, more pronounced response

shift effects were observed, which even
reached a clinically relevant level for the
subscore “HearingFunction.” Todate, there
arehardlyanystudiesonthesignificanceof
aresponseshift for theevaluationofHRQoL
results in patients with COM. A response
shift can be expected when people deal
with critical and threatening life events
[23]. Such events are most commonly
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Table 3 Indicationof variance,discriminatorypower, and itemdifficulty for the itemsof theCES
and the COMOT-15

Item MW SD Variance Discriminatory power Item difficulty Range

CES (. Fig. 1)
a1 1.48 1.12 1.25 0.42 49.33 0–3

a2 3.09 1.76 3.08 0.49 64.8 0–5

a3 3.23 1.55 2.41 0.43 64.6 0–5

s1 1.75 1.19 1.42 0.47 35 0–5

s2 3.68 1.64 2.68 0.67 73.6 0–5

s3 3.84 1.35 1.83 0.53 76.8 0–5

s4 2.61 1.34 1.81 0.65 65.25 0–4

s5 2.06 1.39 1.93 0.47 41.2 0–5

s6 2.86 1.44 2.07 0.64 71.5 0–4

s7 4.01 1.44 2.06 0.68 80.2 0–5

m1 2.1 1.14 1.3 0.46 52.5 0–4

m2 3.43 0.89 0.79 0.5 85.75 0–4

m3 3.25 1.14 1.29 0.39 81.25 0–4

COMOT-15 (. Fig. 3)
1 1.33 1.56 0.43 0.45 26.6 0–5

2 1.27 1.25 1.56 0.47 25.4 0–5

3 1.38 1.41 1.98 0.33 27.6 0–5

4 2.09 1.68 2.83 0.41 41.8 0–5

5 1.19 1.58 2.49 0.5 23.8 0–5

6 3.03 1.27 1.62 0.65 60.6 0–5

7 3.27 1.14 1.3 0.68 65.4 0–5

8 3.29 1.16 1.34 0.73 65.8 0–5

9 3.22 1.23 1.5 0.64 64.4 0–5

10 2.01 1.55 2.4 0.76 40.2 0–5

11 2.39 1.57 2.47 0.76 47.8 0–5

12 2.2 1.65 2.73 0.7 44 0–5

13 3.09 1.2 1.44 0.48 61.8 0–5

14 2.84 1.27 1.6 0.77 56.8 0–5

15 2.95 1.42 2.02 0.3 59 0–5

CES Chronic Ear Survey, COMOT-15 Chronic Otitis Media Outcome Test 15,MWmean value,
SD standard deviation

found in oncology and chronic disease.
Knowledge of the influence of a response
shift is particularly crucial for the evalu-
ation of the longitudinal measurements.
The larger the response shift between two
measurement time points, the smaller the
difference values of the longitudinal mea-
surement to be interpreted as a true quan-
titative change in HRQoL. On the other
hand, possible biases due to faulty recall
must also be taken into account [19]. For
the other measurement tools available to
determine HRQoL in COM, the response
shift has not yet been determined.

The highest response shift was found
for the “Hearing Function” subscore of the
COMOT-15. Compared to the other cur-

rentlyavailableHRQoLmeasurementtools,
the COMOT-15 targets hearing function
and its effects on HRQoL most strongly.
Nevertheless, the total score of the mea-
surement tool, but also its subscore “Hear-
ing Function” show only a poor correla-
tion with the determined air conduction
threshold. Due to the dominance of hear-
ing-related items, a stronger correlation of
the air conduction hearing curve with the
COMOT-15 compared with the CES was to
be expected. Surprisingly, the determined
correlation coefficients for the total scores
of both measurement tools did not dif-
fer. When looking at the CES, the highest
correlation coefficient was found for the
subscore “Ear Symptoms.” This subscore,

however, did not correlatewith theair con-
duction hearing threshold in the COMOT-
15. This discrepancy can be explained by
the fact that the subscore “Ear Symptoms”
of the CES, in contrast to the COMOT-15,
includeshearing loss as a symptom. There-
fore, it can bededuced for the user that the
COMOT-15 should be preferred over the
CES for studies in which subjective hear-
ing function and its effect on HRQoL are
to be analyzed. However, for intervention
studies and repeated measurement time
points, the high response shift must then
be considered for the interpretation of the
results.

The low correlation of both measure-
ment tools with hearing function suggests
that other patient-associated character-
istics also influence the disease-specific
HRQoL. In a clinical study, the COMOT-15
was recently shown to be significantly in-
fluenced by patient depression, even after
adjusting for other possible factors such as
hearing function, level of pathology, and
individual comorbidities [13]. For the CES,
gender effects, diabetes mellitus, postop-
erative complications, educational level,
and surgical technique were shown to in-
fluence the total score [3].

In contrast to the COMOT-15, the CES
covers the“UseofMedicalResources”more
comprehensively. Whereas the COMOT-15
considers this aspect with only one single
item for recording the frequency of physi-
cian visits, this domain is recorded in the
CES based on three items in an indepen-
dent subscore. Despite the low number of
items, the validation of the German ver-
sion showed a high internal consistency
for this subscore. Fortunately, there was
a strong correlation between the result of
the individual item on resource utilization
of the COMOT-15 and the subscore of the
CES, so that the recording of medical re-
source utilization in the COMOT-15 with
only one item can also be classified as
appropriate.

The COMOT-15 showed a stronger cor-
relation (r= 0.78) of the total score with
a global question on the patients’ overall
assessment of HRQoL compared to the CES
(r= 0.51). Since the CES focuses strongly
on theexpressionof symptoms, theHRQoL
is only indirectly reflected in the subscores
“Limitations in Activities” and “Ear Symp-
toms” in this measurement tool. By con-
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Fig. 49 Responsiveness
of the Chronic Ear Survey
(CES): pre- andpostopera-
tive comparison (n=59).
CES GSCES Total score,
CES ET CES Subscale activ-
ity restriction, CES OSCES
Subscale symptom, CES
MRCES Subscalemedi-
cal resource utilization,
MV6MMeandifference
of scores of CESpreoper-
atively—6months post-
operatively. ***p≤ 0.001
highly significant

Fig. 59 Responsiveness
of the Chronic Otitis Media
Outcome Test 15 (COMOT-
15): pre- andpostopera-
tive comparison (n=59).
COMOT-15 GS COMOT-
15 Total score,COMOT-15
OSCOMOT-15 Subscale
ear symptoms, COMOT-
15 HF COMOT-15 Sub-
scale hearing function,
COMOT-15 PB COMOT-15
Subscalemental health,
MV6MMeandifference
of scores of CESpreoper-
atively—6months post-
operatively. ***p≤ 0.001
highly significant

trast, the COMOT-15 contains an indepen-
dent subscore for the assessment of psy-
chological well-being, which showed the
strongest correlation of all subscores with
the global question (r= 0.73). Against this
background an application of the COMOT-
15 is to be preferred, if the psychosocial
dimension in particular of the HRQoL is to
be elaborated.

Overall, the similar content of the CES
and COMOT-15 results in a significant cor-

relation of the total scores and the concor-
dant subscores of “Symptoms” and “Med-
ical Resource Utilization.” This high con-
current validity may allow for conversion
of both measurement tools to compare
data between different centers or stud-
ies. However, this modeled relationship
of both measurement tools should not re-
place a joint application of the two mea-
surement tools.

Practical conclusion

– The German version of the Chronic
Ear Survey (CES) has satisfactory
psychometric characteristics, so that its
use can be recommended.

– Due to its high sensitivity to change,
the CES is particularly suitable for
intervention studies to determine
pre- and postoperative health-related
quality of life (HRQoL).
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– In contrast to the Chronic Otitis Media
Outcome Test 15 (COMOT-15), the
CES shows only a small response shift,
so that it is particularly suitable for
investigations with several repeat
measurements.

– On the basis of the high concordant
validity, the use of both measurement
tools (CES and COMOT-15) can be
recommended.
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