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ABSTRACT 

Objectives: To translate and validate the Zurich Chronic Middle Ear Inventory (ZCMEI-

21) for the English language in order to provide an English instrument to assess health-

related quality of life in chronic otitis media (COM). 

Design: Pilot translation study including cognitive debriefings, prospective multicenter 

cross-sectional psychometric validation study. 

Setting: Four tertiary referral centers in three different English-speaking countries 

(United Kingdom, United States of America and Australia). 

Participants: Adult patients suffering from COM. 

Main outcome measures: The English translation of the ZCMEI-21 (ZCMEI-21-E) and 

the five-level version of the EQ-5D questionnaire. The EQ-5D, which constitutes a 

generic measure of health-related quality of life, consists of a descriptive system score 

and a visual analogue scale. Statistical outcomes included single item descriptive 

statistics, internal consistency (Cronbach’s α) as an indicator of reliability, as well as 

construct validity. 

Results: A total of 124 patients suffering from COM were included. The mean age was 

50.1 years (SD 16.9 years) and 72 (58.1%) were males. The Cronbach’s α of the ZCMEI-

21-E was 0.91, suggesting an excellent internal consistency. The Spearman’s correlation 

coefficient of the ZCMEI-21-E total score was 0.55 (p < 0.0001) for convergent construct 

validity with EQ-5D descriptive system score and 0.57 (p < 0.0001) with the EQ-5D visual 

analogue scale. 

Conclusions: The ZCMEI-21-E is a new validated questionnaire that provides clinicians 

with a short, comprehensive and reliable instrument to quantify health-related quality of 

life in patients suffering from COM. The ZCMEI-21-E may be of use in clinical routine as 

well as in outcome research and monitoring. 
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KEY POINTS 

• The ZCMEI-21-E is a new validated English instrument to quantify health-related 

quality of life in patients suffering from chronic otitis media. 

• The ZCMEI-21-E is a short, comprehensive and reliable instrument that may be of 

use in clinical routine as well as in outcome research and monitoring. 

• As the ZCMEI-21-E will become available in multiple languages, it will be possible 

to compare study results conducted in different countries, which is a step forward 

towards an international standardization of reporting HRQoL in COM.  
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ABSTRACT 

Objectives: To translate and validate the Zurich Chronic Middle Ear Inventory (ZCMEI-

21) for the English language in order to provide an English instrument to assess health-

related quality of life in chronic otitis media (COM). 

Design: Pilot translation study including cognitive debriefings, prospective multicenter 

cross-sectional psychometric validation study. 

Setting: Four tertiary referral centers in three different English-speaking countries 

(United Kingdom, United States of America and Australia). 

Participants: Adult patients suffering from COM. 

Main outcome measures: The English translation of the ZCMEI-21 (ZCMEI-21-E) and 

the five-level version of the EQ-5D questionnaire. The EQ-5D, which constitutes a 

generic measure of health-related quality of life, consists of a descriptive system score 

and a visual analogue scale. Statistical outcomes included single item descriptive 

statistics, internal consistency (Cronbach’s α) as an indicator of reliability, as well as 

construct validity. 

Results: A total of 124 patients suffering from COM were included. The mean age was 

50.1 years (SD 16.9 years) and 72 (58.1%) were males. The Cronbach’s α of the ZCMEI-

21-E was 0.91, suggesting an excellent internal consistency. The Spearman’s correlation 

coefficient of the ZCMEI-21-E total score was 0.55 (p < 0.0001) for convergent construct 

validity with EQ-5D descriptive system score and 0.57 (p < 0.0001) with the EQ-5D visual 

analogue scale. 

Conclusions: The ZCMEI-21-E is a new validated questionnaire that provides clinicians 

with a short, comprehensive and reliable instrument to quantify health-related quality of 

life in patients suffering from COM. The ZCMEI-21-E may be of use in clinical routine as 

well as in outcome research and monitoring. 
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 The ZCMEI-21-E is a new validated English instrument to quantify health-related 

quality of life in patients suffering from chronic otitis media. 

 The ZCMEI-21-E is a short, comprehensive and reliable instrument that may be of 

use in clinical routine as well as in outcome research and monitoring. 

 As the ZCMEI-21-E will become available in multiple languages, it will be possible 

to compare study results conducted in different countries, which is a step forward 

towards an international standardization of reporting HRQoL in COM. 

INTRODUCTION 8 

In clinical outcome research, patient-reported (subjective) outcomes have become 9 

important endpoints in addition to the traditional, objective endpoints.1 One crucial patient-10 

reported outcome is health-related quality of life (HRQoL), which reflects the subjective 11 

disease burden. HRQoL is a complex construct that is usually measured by patient-12 

reported outcome measures (PROMs), e.g. questionnaires. These questionnaires may be 13 

either generic or disease-specific, but since HRQoL is often influenced by specific 14 

symptoms, generic questionnaires are usually not adequate to reliably detect all facets of 15 

HRQoL.2 16 

During the last two decades, assessment of HRQoL in chronic otitis media (COM) has 17 

gained increasing attention.3 In COM, HRQoL is affected by many factors, including 18 

hearing loss as well as other ear symptoms including discharge, tinnitus, vertigo, and 19 

balance problems.4 Furthermore, patients suffering from COM may experience anxiety, 20 

depression, or social isolation due to their ear disease.2,4,5 As generic questionnaires 21 

have been deemed unsuitable for reliable detection of various aspects of HRQoL in 22 

COM2,6, disease-specific questionnaires have been developed for several languages 23 

(reviewed in 3 and 7). 24 

For the English language, the first COM-specific instrument developed was the Chronic 25 

Ear Survey (CES8) followed by the Chronic Otitis Media Questionnaire (COMQ-129). The 26 

COMQ-12 was then further developed into the Chronic Otitis Media Benefit Inventory 27 

(COMBI10), which dynamically assesses of HRQoL in COM. However, these 28 

questionnaires have some shortcomings, which are a primary focus on disease specific 29 

health and a strong focus on the physical dimension, as previously discussed.11 To further 30 

improve the assessment of HRQoL in COM, we recently developed a new questionnaire, 31 

the Zurich Chronic Otitis Media Outcome Inventory (ZCMEI-21).11 The ZCMEI-21 aims to 32 

cover the physical dimension, but also to specifically assess essential components of 33 

HRQoL, e.g. anxiety or social isolation.2,5,11 The ZCMEI-21 comprises 21 questions 34 

A
u
th

o
r 

M
a
n
u
s
c
ri
p
t



 

This article is protected by copyright. All rights reserved 

(“items”), which are grouped in four subscales: I. ear signs and symptoms, II. hearing, III. 35 

psychosocial impact, and IV. medical resources. The questions are answered by use of a 36 

5-point Likert scale ranging from no emotional/physical impact (coded as 0) to severe 37 

emotional/physical impact (coded as 4). The ZCMEI-21 has been originally developed 38 

and validated for the German language. In an effort to make the ZCMEI-21 available in 39 

other languages to provide a comparable and consistent assessment and reporting of 40 

HRQoL in COM, several translation and validation studies have been initiated.12,13 In the 41 

present study, we aimed to translate the ZCMEI-21 into English and validate the 42 

translation for measuring HRQoL with COM. 43 

 44 

 45 

PATIENTS AND METHODS 46 

Ethical considerations 47 

The study protocol was approved by each local Ethics Committee in accordance with the 48 

Helsinki declaration. Informed consent was obtained from all the participants. 49 

 50 

Patients and study centers 51 

We recruited patients with either form of COM, i.e. with cholesteatoma (otitis media chronica 52 

cholesteatomatosa [OMCC]) or without cholesteatoma and a chronic tympanic membrane 53 

perforation (otitis media chronica simplex [OMCS]) from four study centers. The study 54 

centers consisted of (i) the Dorset County Hospital (Dorchester, UK), (ii) the Department of 55 

Otolaryngology – Head and Neck Surgery at the Massachusetts Eye and Ear Infirmary 56 

(Boston, MA, USA), (iii) the Department of Otolaryngology, University of Melbourne (East 57 

Melbourne, Victoria, Australia), and (iv) the Department of Otolaryngology of the University of 58 

Colorado Hospital (Aurora, CO, USA). The latter institution used Research Electronic Data 59 

Capture (REDCap) to collect and manage study data14, the other institutions used Microsoft 60 

Excel (Microsoft Corp., Redmond, WA, USA). The detailed study design is described in 61 

Figure 1. 62 

 63 

Translation process 64 

We followed a standardized approach for the translation and cultural adaption of 65 

questionnaires according to the “Principles of Good Practice for the Translation and 66 

Cultural Adaptation Process for Patient-Reported Outcomes Measures” according to the 67 

International Society for Pharmacoeconomics and Outcomes Research Task Force 68 
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(Figure 1).15 In brief, two independent professional translation agencies each developed a 69 

forward translation. Then, native English-speaking physicians merged these two 70 

translations into a single translation according to their preference concerning the 71 

appropriate wording of each question (ZCMEI-21-E, v1). The first version was tested in 72 

five patients to highlight difficulties in comprehension of the questions and to identify any 73 

items that may be conceptually inappropriate (first cognitive debriefing). The feedback of 74 

the patients and the involved professionals was the basis for modifications, resulting in 75 

the second version (ZCMEI-21-E, v2). Subsequently, this version was back translated 76 

from a third professional translation agency, reviewed against the original German version 77 

and modified ensuring conceptual equivalence of the translation (ZCMEI-21-E, v3). The 78 

second cognitive debriefing that followed led to no further modifications. The final version 79 

of the questionnaire (ZCMEI-21-E) was used for the validation process. The ZCMEI-21-E 80 

is available as supplementary electronic file (ZCMEI-21-E.pdf). 81 

 82 

Validation process 83 

Assessment instruments 84 

We administered the ZCMEI-21-E developed as described above. We added a question 85 

addressing HRQoL directly in order to assess construct validity, similar to the study 86 

validating the original version of the ZCMEI.11 ZCMEI-21-E total scores were calculated 87 

by summing up the single item scores (range 0–4) resulting in a maximum total score of 88 

84. A higher ZCMEI-21 total score corresponds to a worse HRQoL. In addition to the 89 

ZCMEI-21-E, the five-level version of the EQ-5D questionnaire (EQ-5D-5L, hereinafter 90 

referred to as EQ-5D) was administered.16 The EQ-5D was used as a generic measure of 91 

health outcome since this questionnaire is well-established for this use. The EQ-5D 92 

questionnaire consists of five questions and a visual analogue scale (VAS). The five 93 

questions cover mobility, self-care, usual activities, pain/discomfort, and 94 

anxiety/depression. The answers to these questions yield an index value (descriptive 95 

system score), which ranges from 0 to 1 (1 corresponding to a perfect HRQoL). The VAS 96 

ranges from 0 to 100 (100 corresponding to the best health state). 97 

 98 

Statistical analysis 99 

All statistical tests were selected before data collection. Statistical analyses were 100 

performed using IBM SPSS Statistics for Windows (version 25, IBM Corp., Armonk, NY, 101 

USA) and Prism (version 7, GraphPad Software, La Jolla, CA, USA). The significance 102 
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level was set to p < 0.05. Values are reported as mean ± SD or as absolute number and 103 

percentage. Item total-correlation was calculated to assess if an item correlates with the 104 

total score. An Item total-correlation ≥ 0.3 indicates that a question correlates well with 105 

the total score and represents one criterion for a strong item. For assessing reliability of 106 

the ZCMEI-21-E, internal consistency as an indicator of reliability was determined by the 107 

use of Cronbach’s α. Cronbach’s α ≥ 0.7 was considered as acceptable.17 Frequency 108 

distribution was analyzed by (i) inspection of the histogram and (ii) statistical normality 109 

tests (D'Agostino-Pearson normality test, p > 0.05 indicates normal distribution). 110 

Construct validity was determined using a question (question 22, added to the ZCMEI-111 

21-E) that directly assessed HRQoL. Furthermore, total and sub-scores of the ZCMEI-21-112 

E and EQ-5D-5L descriptive system and VAS scores were correlated using Spearman’s 113 

rank correlation and linear regression analysis including mean prediction intervals. For 114 

the validation study, a minimum sample size of 110 was calculated. This was based on a 115 

subject to item ratio of 5:1 and a total of 22 items, including 21 items of the questionnaire 116 

and one added item for validation purposes.18 117 

 118 

 119 

RESULTS 120 

A total of 124 patients were included in the present study. (Dorset County Hospital, 121 

Dorchester, UK: n = 26; Department of Otolaryngology – Head and Neck Surgery, 122 

Massachusetts Eye and Ear Infirmary, Boston, USA: n = 29; Department of 123 

Otolaryngology, University of Melbourne, Australia: n = 39; Department of Otolaryngology, 124 

University of Colorado Hospital, USA: n = 30). The mean age was 59.1 ± 16.9 years. 125 

OMCC was present in 53 (42.8%) patients and OMCS was present in 66 (53.2%) 126 

patients. Both forms in separate ears were present in 5 (4.0%) patients. At time of 127 

completion of the ZCMEI-21-E, 82 (66.1%) patients had already undergone surgery for 128 

COM. Complete demographics and patient characteristics are provided in Table 1. 129 

Concerning single item statistics, we found well distributed answers and the full range of 130 

answers used in every question (Table 2). Item-total-correlations of all items were well 131 

above 0.3, with the exception of the last question that assessed the use of ear drops 132 

(Table 2). 133 

For assessing the questionnaire’s reliability, Cronbach’s α as a measure of internal 134 

consistency was determined. We found a Cronbach’s α of 0.91 for the entire 135 

questionnaire, which indicates an excellent internal consistency. Moreover, sufficient to 136 
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excellent internal consistency was also found for the individual subscales (Table 2). 137 

Further, distribution of ZCMEI-21-E total scores was investigated. Both the inspection of 138 

the histogram (Figure 2A) and the D'Agostino-Pearson normality test (p = 0.10) suggested 139 

a Gaussian distribution. No significant differences in ZCMEI-21-E total scores was 140 

observed among the three different countries, i.e. the US, UK and Australia (p = 0.67, F 141 

(2, 605) = 0.407; two-way ANOVA; Figure S1A). 142 

Comparing total scores among subgroups of the study population, we observed no 143 

significant differences among the mean total scores neither when patients were grouped 144 

according to the COM subtype nor according to having had surgery before (Figure 2B-C). 145 

Yet, patients with bilateral COM had a significantly higher mean ZCMEI-21-E total score 146 

than patients with unilateral COM (p = 0.01; Figure 2D). A post hoc analysis using a 147 

conservative statistical approach with multiple t-tests and Bonferroni-correction revealed 148 

that patients suffering from bilateral disease had a significantly higher mean score in 149 

subscale III (psychosocial impact; p = 0.003; Figure S1B). Further, statistically 150 

significantly higher single item scores of patients suffering from bilateral disease were 151 

found in questions 17 (adjusted p = 0.003), 18 (adjusted p = 0.03) and 19 (adjusted p = 152 

0.03; Figure S1C). 153 

Next, the absolute ZCMEI-21 and EQ-5D scores and their correlations were compared 154 

between the original validation study11 and the ZCMEI-21-E (Table 3). Highly similar 155 

mean values and standard deviations for total scores, subscale scores and correlation 156 

coefficients were observed. A strong correlation between the ZCMEI-21-E total score and 157 

the question directly assessing HRQoL (added 22nd question) was found (r = 0.67, p < 158 

0.0001; Figure 3A). A highly significant albeit weaker correlation was observed between 159 

the ZCMEI-21-E total score and the EQ-5D descriptive system score (r = 0.55, p < 160 

0.0001; Figure 3B) and the EQ-5D VAS (r = 0.57, p < 0.0001; Figure 3C). 161 

Lastly, the ZCMEI-21-E subscale scores were correlated to the EQ-5D descriptive 162 

system and VAS scores. Subscale I (ear signs and symptoms), subscale II (hearing) and 163 

subscale III (psychosocial impact) were moderately correlated to the EQ-5D descriptive 164 

system scores (Figure 4A-C) as well as to the EQ-5D VAS scores (Figure 4D-E), while all 165 

correlation coefficients were statistically significant (p < 0.0001 for all correlation 166 

coefficients). 167 

 168 

 169 

DISCUSSION 170 

A
u
th

o
r 

M
a
n
u
s
c
ri
p
t



 

This article is protected by copyright. All rights reserved 

Main findings 171 

We translated the ZCMEI-21 into English according to international guidelines. Next, we 172 

validated the ZCMEI-21-E by assessing measures for its reliability and validity. 173 

Cronbach’s α of the total and subscale scores indicated excellent internal consistency, 174 

thus providing evidence for the ZCMEI-21-E’s reliability. Assessing concurrent validity, we 175 

found that ZCMEI-21-E total scores correlated strongly with the answer to a question 176 

directly assessing HRQoL in COM. Furthermore, the ZCMEI-21-E total and subscale 177 

score significantly correlated with the EQ-5D descriptive system score and VAS. Yet, the 178 

latter correlations were weaker as compared to correlation to the question directly 179 

assessing HRQoL in COM. This indicates that, on the one hand, the ZCMEI-21-E 180 

measures the construct of HRQoL, but, on the other hand, further corroborates the finding 181 

that measuring HRQoL in specific conditions, such as COM, should not be performed by 182 

use of generic questionnaires.2,6 183 

 184 

Results in context of previous research 185 

Besides the ZCMEI-21-E, other English instruments have been developed and validated 186 

for the use of measuring HRQoL in COM.8,19 However, the ZCMEI-21-E differs in several 187 

aspects from the preexisting English questionnaires. The CES developed in 2000 by 188 

Nadol et al. primarily assesses ear- and disease-specific health.8 Several questions of the 189 

CES have been adapted for the ZCMEI-21. The CES does not contain any questions 190 

covering vertigo/balance problems and tinnitus, both of which are considered as relevant 191 

symptoms of COM that possibly hamper HRQoL.11,20 Also, the CES does not provide a 192 

comprehensive assessment of psychosocial problems. In 2014, the COMQ-12 was 193 

developed by Philipps et al. aiming to measure HRQoL in COM. Although this 194 

questionnaire provides a more complete assessment of HRQoL than the CES, several 195 

shortcomings have been discussed previously.11 First, the COMQ-12 does not include 196 

questions regarding activity restriction due to COM, which is a focus of the CES and 197 

which is also included in the ZCMEI-21-E. Secondly, the COMQ-12 contains two 198 

questions regarding “lifestyle and work impact”, but does not provide a broader 199 

assessment of psychosocial problems associated with COM. Lastly, both the CES and 200 

the COMQ-12 have a recall period of 6 months, which is markedly longer than the 2-week 201 

recall period of the ZCMEI-21-E. Although 2 weeks may seem a rather short recall period 202 

for a chronic condition, there are several advantages with recall periods covering weeks 203 

rather than months. These shorter recall substantially increase the accuracy of the 204 
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recalled information provided as answers to the questionnaire 21. Furthermore, a shorter 205 

recall period may render the ZCMEI-21-E more sensitive to changes, especially during 206 

the perioperative period.11 Taken together, the ZCMEI-21-E may offer several advantages 207 

over the existing English instruments assessing HRQoL in COM. 208 

An interesting although fairly evident finding in our study was the significantly higher mean 209 

ZCMEI-21-E total score in patients with bilateral COM compared to patients with unilateral 210 

COM. This may indicate that patients suffering from bilateral COM have a worse HRQoL 211 

compared to patients who are unilaterally affected. Similar results have been previously 212 

obtained in a Turkish cohort.22 Yet, the latter results should be interpreted with care as the 213 

questionnaire used in this study was a translated version of the German Chronic Otitis 214 

Media Outcome Test (COMOT-15), which has never been validated for the Turkish 215 

language.7,20 The finding of worse HRQoL in bilateral COM may warrant further 216 

investigation beyond our current study. 217 

 218 

Limitations 219 

The present study used a highly heterogeneous COM cohort to validate the ZCMEI-21-E, 220 

which may impair the ability to make distinct statements regarding the specific application 221 

of the ZCMEI-21-E in COM subgroups, such as operated and non-operated patients or 222 

COM with and without cholesteatoma. However, we explicitly aimed to develop a 223 

questionnaire which can be applied to every patient suffering from COM regardless of 224 

status of surgery or type of COM. Thus, with the present data, the application of the 225 

ZCMEI-21-E is justified in all COM patients, but further studies may address differences in 226 

COM subgroups. 227 

Furthermore, we used a paper-based version of the ZCMEI-21-E, while the original 228 

ZCMEI-21 has been developed as an electronic questionnaire, which can be delivered on 229 

a mobile phone or tablet computer. However, it has been demonstrated that results 230 

obtained by paper-based or electronic application of a questionnaire are highly similar 231 

[29]. Therefore, based on our present data, we propose that both the paper-based as 232 

well as electronic versions of the ZCMEI-21-E may be used in the future. 233 

 234 

Clinical implication and applicability for research and practice 235 

There is an increasing demand for physicians and scientists to collect patient-reported 236 

outcomes such as HRQoL on a routine basis in clinical routine as well as in outcome 237 

research and monitoring.23 The ZCMEI-21 was developed for this purpose and is now 238 
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available as a validated English version, the ZCMEI-21-E. The ZCMEI-21-E is a 239 

questionnaire, which is simple to apply and contains easily understandable questions 240 

while still providing a comprehensive assessment of HRQoL in COM.11 These data on 241 

HRQoL are a valuable completion of the traditional, objective COM outcomes, such as 242 

audiometry and recurrence rate.1 Moreover, the availability of this instrument in different 243 

languages may increase the standardization of reporting HRQoL in COM. 244 

 245 

Conclusion 246 

In this study, we translated the ZCMEI-21 into English according to international 247 

guidelines. Subsequently, we conducted a prospective multicenter study including 124 248 

COM patients. We collected sufficient data on reliability and validity of the ZCMEI-21-E to 249 

justify the application of the ZCMEI-21-E to measure HRQoL in English-speaking patients 250 

with COM in clinical routine and research. 251 

 252 

 253 

SUPPLEMENTARY MATERIAL 254 

ZCMEI-21-E.pdf 255 
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 314 

FIGURE LEGENDS 315 

Figure 1. Study design for the English translation of the ZCMEI-21 (ZCMEI-21-E) and 316 

validation of the ZCMEI-21-E. 317 

 318 

Figure 2. A ZCMEI-21-E total score frequency distribution with best-fitting Gaussian 319 

curve (bin width on x-axis: 4). B Comparison of ZCMEI-21-E total scores among patients 320 

grouped according to type of COM. OMCC, otitis media chronica cholesteatomatosa; 321 

OMCS, otitis media chronica simplex. One-way ANOVA with Tukey's range test as post-322 

hoc multiple comparison procedure. C Comparison of ZCMEI-21-E total scores in 323 

operated and non-operated patients. Unpaired t-test. D Comparison of ZCMEI-21-E total 324 

scores in patients suffering from unilateral and bilateral COM. Unpaired t-test. Whiskers 325 

indicate standard deviation range, bold horizontal line represents mean. N. s., not 326 

significant. 327 

 328 

Figure 3. A Correlation of ZCMEI-21-E total scores and the question directly assessing 329 

HRQoL (added 22nd question). 0 on x-axis corresponds to no impact on HRQoL in 330 

question 22; 4 on the x-axis corresponds to large impact on HRQoL in question 22. 331 

Spearman’s rank correlation. B Spearman’s rank correlation between ZCMEI-21-E total 332 

score and EQ-5D descriptive systems score. C Spearman’s rank correlation between 333 

ZCMEI-21-E total score and EQ-5D VAS. Solid line indicates linear regression line, 334 

dashed lines indicate 95% prediction interval; r, Spearman’s rank correlation coefficient. 335 

 336 

Figure 4. Spearman’s rank correlation between ZCMEI-21-E subscale scores and EQ-337 

5D-5L (descriptive system scores and VAS). Solid line represents linear regression line, 338 

dashed lines represent 95% prediction interval; r, Spearman’s rank correlation coefficient. 339 

 340 

Figure S1. A ZCMEI-21-E subscale and total scores in patients recruited in different 341 

countries. B ZCMEI-21-E subscale scores for patients suffering from unilateral and 342 

bilateral disease. C ZCMEI-21-E single item scores for patients suffering from unilateral 343 

and bilateral disease. * p < 0.05, ** p < 0.01, mean and standard deviation. 344 
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Table 1. Demographics and clinical characteristics of the patients of the cohort in which 

the ZCMEI-21-E was validated. 

 Validation cohort (n = 124) 

Males – no. (%) 72 (58.1%) 

Females – no. (%) 52 (41.9%) 

Age (± SD) 50.1 ± 16.9 years 

COM, type - no. (%)  

- OMCC 53 (42.8%) 

- OMCS 66 (53.2%) 

- OMCC + OMCS 5 (4.0%) 

Affected ear(s) - no. (%)  

- right 56 (45.2%) 

- left 40 (32.2%) 

- both 28 (22.6%) 

Previous surgery for COM - no. (%)  

- yes 82 (66.1%) 

- no 42 (33.9%) 

COM, chronic otitis media; OMCS, otitis media chronica simplex; OMCC otitis media 

chronica cholesteatomatosa. 
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Table 2. Descriptive statistics of the ZCMEI-21-E single items. 

 mean min-max ITC α 

I. ear signs and symptoms    0.81 

1. ear pain 0.68 0 – 4 0.607  

2. discharge 0.73 0 – 4 0.461  

3. itching 1.04 0 – 4 0.578  

4. feeling of pressure 1.06 0 – 4 0.421  

5. balance 0.77 0 – 4 0.530  

II. hearing    0.83 

6. tinnitus 1.63 0 – 4 0.497  

7. hearing (filter question) 1.88 0 – 4 0.662  

8. when many people speak at the same time 1.69 0 – 4 0.618  

9. telephone, alarm-clock 1.34 0 – 4 0.535  

10. fear of not hearing other people 2.04 0 – 4 0.661  

III. psychosocial impact    0.88 

11. impact of ear symptoms on HRQoL 1.79 0 – 4 0.742  

12. protection from water 1.06 0 – 4 0.647  

13. activities with family and friends 1.32 0 – 4 0.717  

14. in public (e.g. occupation, shopping) 1.27 0 – 4 0.657  

15. making contact with other people 0.88 0 – 4 0.672  

16. quality of sleep 1.12 0 – 4 0.579  

17. sadness 2.11 0 – 4 0.584  

18. fear that the ear problems may persist 1.67 0 – 4 0.393  

IV. medical resources    0.69 

19. medical consultations 1.07 0 – 4 0.524  

20. antibiotics (oral) 0.68 0 – 4 0.333  

21. ear drops 0.97 0 – 4 0.185  

α, Cronbach’s α for individual subscales; ITC, item-total-correlation; min, lowest value; 

max, highest value. 
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Table 3. Comparison and correlation of total scores and subscale scores of the ZCMEI-21, 

ZCMEI-21-E and the EQ-5D-5L. 

 
Current study, English, 

ZCMEI-21-E (n = 124) 

Original German validation 

study, ZCMEI-21 (n = 76) 

ZCMEI-21-E/ZCMEI-21 total score (± SD) 25.9 ± 15.8 29.7 ± 16.1 

I. Ear signs and symptoms 4.2 ± 3.9 5.1 ± 3.9 

II. Hearing 8.2 ± 5.1 8.5 ± 5.2 

III. Psychosocial impact 10.9 ± 7.9 13.1 ± 7.9 

IV. Medical resources  2.6 ± 2.4 3.0 ± 2.3 

EQ-5D-5L (± SD)   

 descriptive system score 0.80 ± 0.23 0.92 ± 0.14 

 VAS score 79.0 ± 19.7 NA 

total score correlation
†
   

 to question directly assessing 

HRQoL 
r = 0.67, p < 0.0001 r = 0.74, p < 0.0001 

 to EQ-5D-5L descriptive system 

score 
r = 0.55, p < 0.0001 r = 0.60, p < 0.0001 

† Spearman’s rank correlation coefficient and p-value. 
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