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Abstract
Background: Evaluation of health-related quality of life (HRQoL) is considered an important aspect of
clinical assessment and health research. Chronic Otitis Media (COM) is related to the quality of life
deterioration subsequent to COM symptoms, social communication impairments, and lower work
performance. However, there is no reliable information regarding the impact of this disease on health and
quality of life in many resource-poor countries. Therefore, we translated into Spanish and culturally
adapted the Chronic Otitis Media Questionnaire-12 (COMQ-12) for the evaluation of HRQoL of Chronic
Otitis Media (COM) in adult patients. Also, we assessed the psychometric properties of the Spanish
version of the questionnaire. 

Methods: Two otology referral centers in Bogotá, Colombia were included. The Spanish version of COMQ-
12 was applied twice to 200 adult patients with con�rmed COM diagnosis and 31 healthy controls to
perform the validation process and assess the internal consistency of this questionnaire. Psychometric
characteristics (internal consistency, test-retest reliability, and construct validity) of the COMQ-12 were
assessed. Exploratory Factor Analysis (EFA) and Con�rmatory Factor Analysis (CFA) were conducted via
structural equation modeling (SEM) to test the questionnaire’s structure. 

Results: The Spanish version of the COMQ-12 showed good internal consistency (Cronbach’s Alpha:
0.852, McDonald’s Omega: 0.890). Coe�cients corresponding to Lin’s Concordance test and test-retest
reliability were 0.945 and 0.825 respectively. Correlation between the Visual Analogue Scale (VAS) and
the COMQ-12 was 0.676 (95% CI: 0.593; 0.745) . Factor analysis of the Spanish version of the COMQ-12
indicated a questionnaire structure with three domains: smelly discharge related symptoms; hearing loss
related symptoms; and impact on work, lifestyle, and health services . 

Conclusion: This Spanish version of the COMQ-12 showed high reliability and high internal consistency.
This questionnaire can be used as an objective clinical tool to assess the HRQoL of patients who have a
COM diagnosis. Trial registration Not applicable. Key Words: Chronic Suppurative Otitis Media, Health-
Related Quality of Life, COMQ-12, validity.

Background
Chronic in�ammation of the middle ear and mastoids, or Chronic Otitis Media (COM), is a very common
medical problem worldwide affecting about 2% of the population (1). Its prevalence varies considerably
between populations, but it is most common in low-income and middle-income countries (2). Current
advances in the treatment of COM have contributed to a global downward trend in its incidence and
complication rates (3,4). Nevertheless, in many resource-poor countries, the prevalence of COM remains
relatively high due to the combination of poverty, a dearth of specialists, and the inadequacies of public
health policies (5). In Colombia, the Integrated System for the Social Protection (SISPRO) reports a
prevalence of COM of 0.131% (20,777 reported cases in 2017) (6). However, this prevalence is probably
underestimated due to the outsourcing in the Colombian healthcare system, the limited access to health
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services in some areas of the country, and the lack of specialists (7,8). Therefore, there is no reliable
information regarding the prevalence of this condition and its impact on health and quality of life.

Indeed, COM is related to the quality of life deterioration after recurrent smelly discharge, hearing loss,
tinnitus, and balance abnormalities (9). Hearing impairment caused by otitis media increases with age,
with a prevalence of 9.34 per ten thousand in the �rst year of life and 45.05 per ten thousand for those
aged 65 to 74 years (2). Therefore, social communication di�culties and lower work performance are
associated with COM symptoms (2). Moreover, its impact on patient quality of life is over 2 million DALYs
(Disability-Adjusted Life Years) (10).

Evaluation of health-related quality of life (HRQoL) is considered an important aspect of clinical
assessment and health research. Measurement of HRQoL, particularly after treatment, has become an
important feature to guide therapeutic decision making in clinical practice (11). There are some HRQoL
scales for COM such as COMOT-15 (12), COM-5 (13), and recently, the COMQ-12 scale (1), which has
been validated and translated to many different languages: Indian Kannada (11), Dutch (14), Serbian (9),
Portuguese (15), Russian (16), Korean (17), Turkish (18), and Italian (19). However, there is no quality of
life scale for COM validated in Spanish, and additional psychometric evaluation is required.

The original English version of the COMQ-12 was developed and validated by Phillips et al. This
questionnaire is a clinically useful tool for assessing the quality of life in patients with COM (1). Bearing
in mind that the English version of COMQ-12 is not applicable for native Spanish speakers, it was
necessary to develop and validate a Spanish version of COMQ-12. Therefore, the objective of this study is
the validation of the Spanish Language version of the COMQ-12 quality of life scale by comparing the
scores of the patients and the control group, as well as the test re-test differences. The validation of this
questionnaire in Spanish is essential to assess the quality of life impact of COM on native Spanish
speakers, and thus, provide patients with better care.

Methods
Firstly, we requested Doctor John Phillips’s authorization to start the validation process. The original
version of the COMQ-12 includes 12 self-assessment questions grouped in four categories: questions 1
through 7 inquire about the severity of symptoms, questions 8 and 9 are related to the impact of the
disease on work and lifestyle, questions 10 and 11 ask about the impact of COM on health services, and
question 12 is a Visual Analogue Scale that measures the global quality of life (QoL). Each item is scored
from 0 to 5 according to the level of discomfort of the patient (1). 

Translation

Two native Spanish-speaking o�cial interpreters translated the original COMQ-12 from English to
Spanish. Subsequently, two native English-speaking o�cial interpreters translated it back to English. Both
versions of the questionnaire were checked by two bilingual neuro-otologists to con�rm that the
questions were comprehensible and preserved the original meaning of the COMQ-12. Afterward, �ve
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members of the Otolaryngology team from the Hospital Universitario Fundación Santa Fe de Bogotá (two
neuro-otologists, two otolaryngologists, and a bilingual otolaryngology resident) checked the �nal version
of the questionnaire. Finally, the Spanish version of the COMQ-12 was sent to the authors of the original
English version to be approved. 

Cultural adaptation

The cultural adaptation was performed through a pilot test applied through a �fteen-minute interview of
ten patients with COM diagnosis who visited the institutions included in the study. All the questions of the
COMQ-12 were read to the patients to assess their understanding. The patients described their experience
answering each question of the questionnaire, such as whether the concepts in the questionnaire were
familiar, whether they struggled to choose between the response options, whether they were able to
understand the questions quickly or after considerable effort. No additional adjustments were required for
the Spanish version of the COMQ-12.

Participants and data

A statistical sample size calculation was performed for each evaluated psychometric characteristic
following the Luján-Tangarife and Cardona-Arias recommendations (20). A total of 132, 144, and 149
subjects were considered for the concurrent validity criterion, internal consistency, and test-retest
reliability, respectively. A sample size of 200 subjects was established in order to achieve statistically
signi�cant results. A non-probabilistic, consecutive sampling of the subjects who met the eligibility
criteria was conducted. For this study, we refer to the de�nition of COM as chronic in�ammation of the
middle ear and mastoid which persists over 6 weeks to 3 months despite medical treatment (10).

Two hundred consecutive patients who visited Hospital Universitario Fundación Santa Fe de Bogotá and
Hospital de San José and were diagnosed with COM agreed to participate. They were enrolled in the
study between August 2018 and August 2019. All the enrolled patients were adults (over 18 years old),
native Spanish speakers, and had con�rmed diagnosis of COM. Two otologists performed the otoscopic
examination, and their audiometric testing results were recorded in the database of the study. All patients
completed the Spanish COMQ-12 questionnaire. Patients who had cognitive de�cits, psychiatric
disorders, severe comorbidities (e.g. cancer, HVI, and severe chronic concomitant diseases), any acute or
chronic condition that would limit the ability of the patient to participate in the study, or refusal to give
informed consent were not included in the study.

In addition, the Spanish questionnaire was administered to a normative reference volunteer group of
thirty-one healthy adults. Hospital staff members without previous history of middle ear disease and with
normal audiometric testing composed this comparable convenience sample. The calculation of this
control group sample size was established considering statistical recommendations to test the scale’s
discriminating properties between COM patients and healthy adults (20).
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Additionally, all patients completed a sociodemographic questionnaire. The information included in this
questionnaire was: sex, age, socioeconomic status, educational level, bilateral air- and bone- conduction
hearing thresholds of the pure-tone audiograms, questions related to the history of the disease, and
otoscopic �ndings. The socioeconomic status levels were de�ned as low-income levels (I and II), middle-
income levels (III and IV), and high-income levels (V and VI) based on the classi�cation of the Colombian
National Administrative Department of Statistics, which uses income data, residential characteristics and
cadastral/property base information to establish this strati�cation (21).

Once the purpose of the study was explained, the participants signed the informed consent form and
completed the Spanish version of the COMQ-12 and the sociodemographic questionnaire. A trained
medical doctor and two otologists guided all included subjects through the questionnaires. Even though
some previous validations suggest an autonomous completion of the questionnaire (9), there is no
consensus on the most reliable way to complete the COMQ-12 questionnaire (15). All subjects were
requested to retake the test 15 or 30 days after the �rst visit. The same trained medical doctor and
otologists who administered the questionnaire gathered the collected data.  

Otoscopic �ndings

Two otologists and a general practitioner from both medical institutions included in the study performed
the otoscopic examination (Welch-Allyn Otoscope). According to previous recommendations about
otology research (15,22), the otoscopic �ndings were classi�ed into 5 groups: active squamous
epithelium (cholesteatoma), perforated eardrum with discharge, inactive squamous epithelium (retraction,
atelectasis, epidermolysis), dry perforated eardrum, and healed COM (intact tympanic membrane,
tympanosclerosis). To ease the statistical analysis, these groups were also classi�ed into two main
clusters according to the following disease activity:

Active COM: Active squamous epithelium (Cholesteatoma), and perforated eardrum with discharge
(Wet perforation).

Inactive COM: Inactive squamous epithelium (retraction, atelectasis, epidermolysis), dry perforated
eardrum, and healed COM (Neo-tympanum, intact tympanic membrane, tympanosclerosis).

Statistical analysis

Statistical analysis was performed using STATA 16MP and R 3.6.1 software. To achieve the validation of
a new instrument such as the Spanish version of COMQ-12, psychometric characteristics (internal
consistency, reliability, and construct validity) were assessed. Some of the statistical requirements solved
here were: the distributional and preliminary validity properties of the scores; how well the individual
component questions of a questionnaire correlate with each other (reliability);  whether the information
justi�es clinical use of the reduced item set and acquisition of further data to re�ne scoring in both a
clinical and research setting (validity information); if the items of the questionnaire behave well enough
to justify supported use (internal validity); and whether the constructs are adequately supported by the
number of items and a simple scoring scheme (construct validity) (9). Hypothesis testing for the level of
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statistical signi�cance was done using a 95% con�dence interval and a p-value of less than 0.05 (p<
0.05).

Exploratory Factor Analysis (EFA) and Con�rmatory Factor Analysis (CFA) were conducted via SEM to
test the questionnaire’s structure. Principal axis factoring and Correlation matrix were examined through
Bartlett’s test for sphericity. A Kaiser-Meyer-Olkin (KMO) test was used to measure sampling adequacy.
The eigenvalues and a scree plot were used to determine how many factors to retain. All factors above
the eigenvalue of 1 in conjunction with the scree plot’s factors provided the most desirable rotated factor
structure (promax, varimax, quartimax, and other rotation techniques were considered). CFA was run via
Structural Equation Modelling (SEM).  Several statistical tests were used to determine and compare
goodness of �t of the models: absolute �t indices including Chi-squared test, c2/df ratio and standardized
root mean square residual (SRMR), relative �t indices like the Tucker-Lewis index (TLI), and indices of �t
like the root mean square error of approximation (RMSEA), Bentler’s Comparative Fit index (CFI), and the
coe�cient of determination (CD).

Concurrent validity was assessed using Spearman’s rho coe�cient to establish the correlation between
COMQ-12 items and the VAS (Q12). Two weeks after the �rst visit, the questionnaire was administered
again to all the participants enrolled in the study. The results obtained in this second assessment were
used to evaluate test re-test reliability through Lin's Concordance correlation coe�cient calculation. On
the other hand, Cronbach’s alpha and McDonald’s Omega coe�cients were used to assess the internal
consistency of the questionnaire. A Cronbach’s alpha value between 0.7 to 0.9 was considered enough to
achieve acceptable internal consistency. McDonald’s Omega regards factor loadings of the items, and
different studies show that it is one of the best alternatives to estimate reliability  (23,24). Finally, a
Wilcoxon test was performed to evaluate the discriminant validity of the questionnaire and to compare
the different values obtained from patients with active disease, and inactive disease as well as the
control adults.

Ethics committee approval was received for this study from the ethics committee of the Hospital
Universitario Fundación Santa Fe (CCEI-8807-2018) and the Hospital de San José (act number 500, DI-I-
0632-18).

Results
Baseline demographic characteristics

A total of 200 patients diagnosed with COM who met the eligibility criteria were included in the study: 105
(52.5%) women with a mean age of 41.83 years (SD: 15.26). Table 1 describes the demographic
characteristics of the patients, the number of years with the disease, and the otoscopic �ndings
discriminated by ear. Of the 200 patients enrolled in the study, 69.5% of them belong to lower-income
levels (Strata 1 and 2) and only 9% had attained a professional degree.

Internal consistency
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The overall consistency of the scale was 0.852 for Cronbach's Alpha and 0.890 for McDonald's Omega.
The values of the alpha coe�cient, when each item was removed, varied between 0.833 and 0.857 for
Cronbach’s Alpha whereas, for the Omega coe�cient, they varied between 0.875 and 0.895. The removal
of an item from the scale, in general, reduces the level of overall consistency on the scale (table 2).
Regarding McDonald's Omega coe�cient, the score for the "disease severity" domain was 0.890

Test-retest reliability

All patients were asked to answer the questionnaire twice: at the �rst visit and a second visit (15 or 30
days after the �rst visit). Values for each of the domains remained stable, with a difference not greater
than one point. Table 3 shows the results of the test-retest reliability measurement for each of the
domains of the scale. As shown in the table, Lin’s correlation coe�cients were calculated for each
domain.

Construct validity

Patients completed the questionnaire in a median period of 11 minutes, ranging from 8 to 15 minutes. To
appraise construct validity, the 12 items of the questionnaire and the hypothetical domains were
considered in building the correlation matrix. Bartlett´s sphericity test (c2 849.92; (p< 0.001) showed that
the correlation matrix was statistically different from the identity matrix, and these �ndings suggest a
correlation between the items of the questionnaire. Also, the KMO measurement of sampling adequacy
(0.862) showed that data was suitable for Factor Analysis. The correlated matrix factorization was
veri�ed, and the polychoric correlation matrix of the items was obtained. Considering the eigenvalues’
criterion, three factors were evaluated (eigenvalues of 4.53, 0.80, and 0.58), and a cumulative variance of
53.88% was obtained. Hence, an oblique (promax) rotation was performed.

All factor loadings are higher than 0.3 for any hypothetical domain. Thus, the item’s distribution and the
domain framework would change signi�cantly in contrast with the originally proposed structure.
Correlations of 0.523 (factor 1 “smelly discharge related symptoms” and factor 2 “hearing-related
symptoms”), 0.541 (factor 1 “smelly discharge related symptoms” and factor 3 “impact on lifestyle, work
and health”) and 0.452 (factor 2 “hearing-related symptoms” and 3 “impact on lifestyle, work and health”)
were found. A residuals value of 0.03% with absolute values superior to 0.05 was obtained. Considering
that item Q12 is a Visual Analogue Scale that measures the patient´s quality of life, there is a possibility
that this item can load any factor of the questionnaire; therefore, this item was not included in the factor
analysis.  Table 4 shows the rotated factor matrix obtained.

CFA was performed and two different models were obtained: Model A (Figure 1) showed a two-factor
structure and was obtained from an initial EFA whereas Model B (Figure 2) exhibited a three-factor
structure. Figures 1 and 2 show the path diagram for both models and the corresponding associations
between the observed and latent variables.  The correlations between latent variables were calculated
through a maximum likelihood estimation method using normalized latent variables.
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Table 5 shows the goodness of �t values obtained for both models. Values obtained for Model B in the
c2/df ratio were closest to 1 and the RMSEA values were less than 0.06; those results are indicative of
acceptable model �t. Likewise, Model B obtained the lowest SRMR values and a CFI value superior to
0.95; these outcomes supported the satisfactory �t of this model. 

Concurrent criteria validity

Concurrent criteria validity was assessed through the COMQ-12 and VAS (Question 12 of the scale)
correlation. These results are shown in Table 6. The correlations ranged between 0.115 and 0.667. The
best correlation coe�cient was found between the domain "disease severity" and the VAS scale (ρ ̂:
0.608; 95% CI: (0.513; 0.689)) (Table 6).

Validity

A random sample of 40 patients with COM was taken and compared with 31 healthy adults (Table 7).
Differences ranged between 4 points (general aspect domain) and 23 points (disease severity domain). A
Wilcoxon Ranks test was performed to address the validity of the questionnaire.  Statistically signi�cant
differences were found in all domains between patients with COM and healthy adults (p 0.001)
suggesting the scale’s discriminating properties between COM patients and healthy adults.

Also, patients were classi�ed into two groups regarding their clinical �ndings (medical history, otoscopic
�ndings, and audiometry test results) to determine their disease activity: 76 patients had inactive COM,
and 123 patients had active COM. The global score and domains were compared between these groups
to assess the possible correlations (Table 7).

Correlation coe�cients between the activity of the disease and the domains of the scale were calculated
and ranged from 0.0158 (health service impact) and 0.2634 (symptom severity). Likewise, a Wilcoxon
ranks test showed differences between patients with and without disease activity for the domains:
symptom severity (p< 0.001), lifestyle and work impact (p< 0.05), and the total score (p< 0.05). No
statistically signi�cant differences were identi�ed for the health service impact and general aspects
domains.

Discussion
Overall, most of the COMQ-12 items obtained a correlation level superior to 0.8, which means that each
item signi�cantly contributes to the global score of the scale. Interestingly, the lowest correlation level
was found with the dizziness item despite the prevalence and signi�cance of this symptom in patients
with COM that has been supported in the literature (1,25). On the other hand, the highest correlation level
was obtained by the items related to hearing loss, which is linked to limitations in communication that
disturbs the quality of life in patients with COM (11).
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Internal consistency was assessed using Cronbach’s alpha coe�cient, which measures the homogeneity
of items on a test (24). Cronbach’s Alpha value for the Spanish version of the COMQ-12 was 0.852,
similar to results published in previous validation studies (16). Table 8 contains a summary of the
internal consistency measures obtained with Cronbach’s Alpha for all COMQ-12 versions in different
languages. Despite Cronbach’s Alpha being the most widely used coe�cient in applied research for
estimating reliability, its limitations are well known, such as the assumptions of uncorrelated errors (the
error score of any pair of items is uncorrelated), tau-equivalence (equal factor loadings of all items in a
factorial model), and normality which affects the reliability estimation (24). Therefore, as an additional
contribution, we calculated McDonald’s Omega coe�cient, which is a robust measurement of internal
consistency that corrects the underestimation bias of Cronbach’s Alpha when the tau-equivalence
assumption is disrupted (26). Different studies suggest that McDonald’s Omega coe�cient is one of the
best alternatives for estimating reliability (9,23,24). McDonald’s Omega value obtained for the overall
score was 0.890, which suggests a high degree of correlation between single items and the global score
of the Spanish version of the COMQ-12.

Assessment of test re-test reliability values remained similar between the �rst and second visits (15 or 30
days after the �rst visit). Although a statistically signi�cant increase in the global score was observed, the
highest variation of the score was a mean value of 1. ROC curve published in previous validations
described a cutoff point between 6 (17), 8 (14), and 9 (18) points to accurately discriminate between COM
and control patients. Thus, a difference of one point in the global score in the second visit is not
considered relevant in the clinical setting. Furthermore, Lin's Concordance correlation coe�cient was
0.945, ranging between 0.931 and 0.96 for all domains, which demonstrates an outstanding test re-test
correlation of the Spanish version of the COMQ-12. This value is higher than the value of 0.859 reported
in the Dutch COMQ-12 (13) and lower than the Serbian version’s value of 0.985 (9). Thus, compared to
previous validations of different language versions of the COMQ-12, the Spanish version of COMQ-12
obtained similar empirical adequacy which is re�ected in the test-re-test reliability and factor structure
stability of the questionnaire.

On the other hand, factor analysis was performed to assess the internal structure of the Spanish COMQ-
12 scale. Two different models were identi�ed according to eigenvalues and scree plot: Model A was
obtained with the Exploratory Factor Analysis and two domains were extracted (Figure 1); Model B was
established by the Con�rmatory Factor Analysis and three domains were de�ned (Figure 2). Our �ndings
suggested that Model A was similar to the model identi�ed in the Korean validation of the COMQ-12 (17),
and Model B was similar to the model proposed in the Serbian validation (9).

Hence, in order to compare the goodness of �t of both models, several statistical tests were conducted.
According to scienti�c criteria, Model B obtained the best indices’ values, which support an acceptable
and superior �t of this model. Parsimony, stability, and adequacy of Model B exhibited that this model
was the most satisfactory one. Despite English, Serbian, and Spanish versions of the scale have three
domains, we found differences in item distribution and correlation strength indices. Thus, items in the
Spanish version of the COMQ-12 are clustered in three domains: “smelly discharge related symptoms”
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(Q1 and Q2), “hearing loss related symptoms” (Q3-Q7) and “impact on work, lifestyle and health services”
(Q8-Q11).

As previously reported, differences from the original English version of the COMQ-12 in item distribution
and correlation strength indices could be explained by a “factor split” phenomenon which could be
related to differences in health culture and health- care �nancing systems between countries (9). As an
illustration, the �nancial barrier of the Colombian healthcare system could cause a split between two
roughly equal subsets of items loading on one existing factor, that is the division between the domain
“impact on work, lifestyle” and “health services” (Q8-Q11) (9). Likewise, comparing the reported alpha
value of 0.825 obtained in the Serbian version of the COMQ-12 (which is similar to the Spanish version),
with the values of 0.889 for the English version, we could argue that the English sample may be more
homogeneous and so would be less likely to support a factor structure. These facts could affect the item
distribution and correlation strength indices and could explain the differences between the versions of the
COMQ-12 (9).

Regarding the concurrent validity of the test, correlation measurements between each item and the visual
analogue scale or VAS (Q12) were done. Correlation values between the COMQ-12 global score and VAS
were positive and closer to 1 (0.676), and the domain “symptom severity” obtained the higher correlation
value (  : 0.608; IC 95%: 0.513-0.689). These �ndings were similarly described in previously published
validations (9)(17)(19). Thus, as the symptom severity score increases, a greater VAS score should be
obtained.

Finally, Wilcoxon ranks test addressed the validity of the questionnaire. Statistically signi�cant
differences were found in the COMQ-12 global score between COM and control patients (p<0.0001). This
�nding suggests that the Spanish version of the COMQ-12 can accurately discriminate between COM and
healthy adults, similar to Dutch, Serbian, Russian, and Korean versions (8, 13, 14, 16). Likewise, a
correlation analysis was also performed classifying COM patients according to their disease activity
based on the otoscopic �ndings. Patients with active disease (active squamous epithelium or
cholesteatoma and perforated eardrum with discharge) had a greater overall score with statistically
signi�cant differences in “symptom severity” and “lifestyle and work impact” domains. These results are
similar to previous COMQ-12 validations (1, 11, 16, 17), and therefore, con�rm the relationship between
questionnaire score and disease activity.

In conclusion, the Spanish version of the COMQ-12 showed strong psychometric properties such as high
reliability, su�ciently coherent construct validity, and high internal consistency. Given the high impact of
COM, this questionnaire can be used as a routine clinical tool to assess HRQoL outcomes in Hispanic
patients. Incorporating this tool in clinical settings would de�nitively help ear, nose, and throat specialists
to understand the impairment in quality of life of their patients and would guide them to provide
appropriate management with a patient-centric approach.

Strengths and limitations
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One of the strengths of this study is the sample size, which has the biggest number of patients with COM
compared to previous COMQ-12 validation studies. Also, the otoscopic examination of every patient
enrolled was con�rmed by two neuro-otologists. Therefore, reliable and homogeneous statistic results
were obtained. Likewise, we have addressed our statistical models via exploratory factor analysis, and
rigorous statistical strategies for extraction and interpretation were performed. On the other hand, we did
not measure the responsiveness of the questionnaire due to surgical intervention. However, this statistical
property has not been reported in any previous COMQ-12 validation yet, and we expect to assess it in the
second phase of this study.

Conclusion
The Spanish version of the COMQ-12 showed high reliability and high internal consistency. This
questionnaire is an objective clinical tool that assesses HRQoL in patients with COM diagnosis. Factor
analysis of the main components of the Spanish version of COMQ-12 indicated a structure with three
domains: smelly discharge related symptoms; hearing loss related symptoms; and impact on work,
lifestyle, and health services.
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Supplemental Information Note
Additional �le 1: Spanish version of the Chronic Otitis Media Questionnaire (COMQ-12)

Tables
Table 1. Baseline demographic and clinical characteristics of the COM participants
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Characteristic n %
Sex, f/ma 105/95 52.5/47.5
Age (Years) b 41.83

(15.26)
40.81 (18.02-

85.47)
Socioeconomic Status    

Low-income level (Strata 1 and 2) 139 69.5
Medium income level (Strata 3 and 4) 58 29

High-income level (Strata 5 and 6) 3 1.5
Educational Level   

Primary education (Complete) 33 16.5
Secondary education 104 52

Technical degree 34 17
                        University education 18 9

Postgraduate degree 11 5.5
Disease duration (Years) a 26.13

(17.06)
23 (1-63)

Bilateral Otitis                                                  86 43
Previous Contralateral Surgery                  6 3

Otoscopic Examination - Right Ear   
Active squamous epithelium (Cholesteatoma) 15 7.5

Inactive squamous epithelium (Retraction, atelectasis,
epidermolysis)

16 8

Perforated eardrum with discharge (Wet perforation) 56 28
Dry perforated eardrum 39 19.5

Healed COM (Neo-tympanum, intact tympanic membrane,
tympanosclerosis)

22 11

Normal otoscopic examination 52 26
Otoscopic Examination - Left Ear   

Active squamous epithelium (Cholesteatoma) 19 9.5
Inactive squamous epithelium (Retraction, atelectasis,

epidermolysis)
14 7

Perforated eardrum with discharge (Wet perforation) 51 25.5
Dry perforated eardrum 34 17

Healed COM (Neo-tympanum, intact tympanic membrane,
tympanosclerosis)

20 10

Normal otoscopic examination 62 31

1. f/m: Female/Male

2. Values are expressed in Mean (SD) and Median (Range)

Table 2. Cronbach's alpha and McDonald's Omega values
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Item Item-Scale Correlation Cronbach´s alpha (One item removed)  McDonald’s omega 
(One item removed)

Q1 0.561 0.839 0.882
Q2 0.434 0.848 0.889
Q3 0.666 0.833 0.875
Q4 0.633 0.835 0.877
Q5 0.503 0.842 0.886
Q6 0.583 0.837 0.882
Q7 0.634 0.833 0.877
Q8 0.504 0.843 0.880
Q9 0.564 0.838 0.882
Q10 0.296 0.857 0.895
Q11 0.452 0.846 0.887
Q12 0.566 0.838 0.886

Table 3. Lin's Concordance correlation coefficients
COMQ-12 Domains  Lin’s coefficient 95% Cl
Symptom severity 0.941 0.925 0.957
Impact on Lifestyle and work  0.885 0.855 0.914
Impact on Health services  0.825 0.781 0.868
VAS 1.000 -- --
Total 0.945 0.931 0.960

 
Table 4. Rotated factor matrix

Item Factor 1 Factor 2 Factor 3 Uniqueness
Q1 0.081 0.105 0.710 0.338
Q2 0.045 -0.016 0.712 0.466
Q3 0.846 0.018 0.018 0.248
Q4 0.898 -0.033 -0.017 0.239
Q5 0.524 -0.120 0.261 0.588
Q6 0.456 0.264 0.056 0.550
Q7 0.748 0.024 0.027 0.395
Q8 0.020 0.670 0.089 0.471
Q9 0.366 0.480 -0.093 0.519

Q10 -0.128 0.665 0.010 0.626
Q11 0.100 0.547 0.006 0.628

Table 5. The goodness of fit for both models
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Indices Model A (2 factors) Model B (3 factors)
c2 152.99 65.455
p value 0.001 0.001
df 66 41
c2/df  2.31 1.56
RMSEA (IC 95%) 0.097 (0. 08;0.116) 0.055 (0.028;0.79)
TLI 0.846 0.954
CFI 0.876 0.966
SRMR 0.068 0.05
CD 0.95 0.989

Table 6. COMQ-12 correlations with VAS score (12 items)
Correlation values with VAS score  Rho Spearman (ρ) 95% Confidence Interval
Q1 0.431 0.311 0.538
Q2 0.409 0.286 0.518
Q3 0.508 0.398 0.605
Q4 0.522 0.413 0.616
Q5 0.421 0.300 0.529
Q6 0.439 0.319 0.542
Q7 0.436 0.317 0.542
Q8 0.258 0.123 0.383
Q9 0.527 0.418 0.620
Q10 0.115 -0.024 0.250
Q11 0.285 0.152 0.407
Symptom severity 0.608 0.513 0.689
Impact on lifestyle and work  0.476 0.361 0.577
Impact on health services  0.237 0.102 0.364
Total 0.676 0.593 0.745

Table 7. Results of COMQ-12 domains according to disease activity
Disease activity Domain Median IQR
Inactive COM

(n:76)
Symptom severity 20.5 (14.5 - 26.5)
Impact on lifestyle and work  4 (1 - 6.5)
Impact on health services  8 (7 - 8.5)
VAS 4 (3 - 5)
Total 35 (26.5 - 45)

Active COM
(n:123)

Symptom severity 27 (20.5 - 31.5)
Impact on lifestyle and work  5 (3 - 8)
Impact on health services  8 (7 - 8.5)
VAS 4 (3 - 5)
Total 44 (35 - 51.5)

Control Group
(n:31)

Symptom severity 3 (1 - 4)
Impact on lifestyle and work  1 (0 - 1)
Impact on health services  1 (1 - 2)
VAS 0 (0 - 0)
Total 5 (4 - 3)
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Table 8. Internal consistency for different COMQ-12 versions
Questionnaire 

language
Participants (n) Patients with COM (n) Cronbach Alpha

Italian 48 48 0.800
English 50 50 0.889
Dutch 70 35 0.833
Portuguese 100 100 0.850
Kannada (India) 100 80 0.880
Turkish 100 50 0.810
Serbian 120 60 0.825
Russian 168 108 0.860
Korean 212 106 0.939
Spanish 231 200 0.856

Figures

Figure 1
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Exploratory factor analysis path (Model A). Variables are represented as rectangles, latent variables
(factors) as ellipses and loading onto marker variables (COMQ-12 question items) as arrows. The error
terms for the observable variables are shown as a circle plus arrow for each factor. Model A showed a
two-factor structure and was obtained from an initial EFA.

Figure 2

Con�rmatory factor analysis path (Model B). Model B obtained from the CFA exhibited a three-factor
structure. Variables are represented as rectangles, latent variables (factors) as ellipses and loading onto
marker variables (COMQ-12 question items) as arrows. The error terms for the observable variables are
shown as a circle plus arrow for each factor.
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