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Objective: This systematic review aims to describe the impact of otologic surgery as a treatment for chronic otitis media (COM) on the Health-Related Quality of Life (HRQoL) of adult patients.

Methods: A literature search was performed in PubMed, Scopus, Embase, and Web of Science until May 2023. Prospective studies including adult patients with COM (cholesteatoma) who underwent canal wall up mastoidectomy, canal wall down mastoidectomy, or tympanoplasty without mastoidectomy, with pre- and postoperative HRQoL measurements, were considered eligible. Questionnaire validation studies were excluded. The risk of bias and study quality were evaluated with a Quality Assessment Tool (for before-after studies with no control group). To assess the change in HRQoL, pre- and postoperative HRQoL values and absolute changes were extracted, synthesized, and presented in tables. Standardized mean differences (SMD) were calculated to enhance comparisons.

Results: Of the 720 studies identified, 16 met the inclusion criteria of this review. Different questionnaires were used throughout the studies. The CES and COMOT-15 were used in five studies and the ZCMEI-21 and COMQ-12 in three studies. All studies indicated statistically significant improvement in HRQoL from pre- to postoperative, measured with disease-specific HRQoL questionnaires. General HRQoL questionnaires did not show significant improvement. Calculated SMDs ranged from 0.24 to 6.99.

Discussion and conclusion: Included studies had low (n = 10) to high (n = 6) risk of bias and poor (n = 4), fair (n = 7) or good (n = 5) study quality. Surgical treatment positively impacts the HRQoL of adult COM patients with and without cholesteatoma. However, the clinical relevance of the reported changes is unknown due to the lack of minimal clinically important differences (MCID) or cut-off values in each questionnaire. Therefore, further research regarding the MCIDs of each questionnaire is needed. Future research should also report preoperative chief symptoms and indications for surgery to improve individual patient counseling.
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1. Introduction

Chronic otitis media (COM) is a common infectious and/or inflammatory disease with an annual incidence rate of ~4.76% worldwide (1). It is an important preventable and treatable cause of hearing loss (2). Different definitions of COM are used in literature. According to the World Health Organization (WHO), COM is a persistent inflammation of the middle ear and/or mastoid cavity characterized by chronic (at least 2 weeks) or intermittent otorrhea, tympanic membrane perforation, otalgia, ear discomfort and hearing loss (2). Another reported definition is a disease of the middle ear and/or mastoid with irreversible mucosal damage or infection lasting more than 3 months and characterized by a slow progression of symptoms including recurrent infection and hearing loss (3). Furthermore, a variety of terms are used to categorize COM. Nowadays, COM is categorized into chronic suppurative otitis media (CSOM) and COM with cholesteatoma development (4). Another categorization is squamous or mucosal COM, which can be active or inactive. In this categorization, active squamous COM indicates cholesteatoma, inactive squamous means a retraction (pocket)/atelectasis, active mucosal COM suggests a pathology with discharge through a tympanic membrane perforation, and inactive mucosal COM suggests a dry perforation (5). This diversity in terms and definitions indicates a heterogenous study population that should be considered when performing research on this topic and upon interpretation of performed studies. We will refer to the total COM population, consisting of all these terms, as COM w/wo cholesteatoma.

Acquired cholesteatoma is a keratinocyte hyperproliferation disorder with sustained keratin desquamation resulting in a cyst-like mass formation from the tympanic membrane into the middle ear and mastoid (6). Cholesteatoma by itself is associated with infectious otitis media which results in osteitis and bony erosion of surrounding structures including the ossicular chain and otic capsule (7). Cholesteatoma can thereby cause hearing loss, vestibular dysfunction (7), and potentially dangerous intracranial complications, such as meningitis, encephalitis, or facial nerve paralysis (8). COM is reported to seriously impact daily life due to hearing impairment, corresponding difficulties in communication, recurrent otorrhea, and frequent doctor visits (9). Social stigmatization associated with persistent ear discharge, ear pain, and the need to avoid water further interferes with social interactions (10). This impediment in professional and social interactions makes COM a serious disabling disease in the otolaryngologic field (9).


1.1. Treatment

Surgery for COM and cholesteatoma has the primary goal of completely eradicating the disease and creating a safe and dry (middle) ear (11). In the case of cholesteatoma, surgery is the primary treatment option to prevent further bone destruction and intracranial complications (12). In contrast, treatment of COM without cholesteatoma is not necessarily surgical. Infectious and inflammatory pathology primarily consists of conservative treatment with topical or systemic medication and ear cleaning with microsuction. Surgery for a retraction pocket, atelectasis, or asymptomatic tympanic membrane perforation is performed in consultation with the patient, after weighing the pros and cons, and primarily based on the burden of symptoms. Furthermore, cholesteatoma surgery is indicated even in the absence of complaints or symptoms due to the risk of complications. Various surgical techniques are used in COM, with canal wall up mastoidectomy (CWU), canal wall down mastoidectomy (CWD), and tympanoplasty (without mastoidectomy) being the most common ones, hereafter referred to as otologic surgical treatment.



1.2. Health-related quality of life and aim of the study

Evidence about the effectiveness and safety of surgical treatment in COM has always primarily been focused on changes in objective measurements, such as complete eradication of disease, audiometric outcomes, complications and recurrence rates, and integrity of the tympanic membrane (13–15). However, these objective measures do not necessarily correspond with the patients' personal experiences. For instance, audiometric data were found to correlate with HRQoL outcomes whereas having a dry ear did not (8, 16). Patient-reported symptom appraisal together with results of objective measurements are needed to assess the results of otologic surgical treatment (17). In recent years, quality of life (QoL) has gained interest in healthcare and in the field of otolaryngology to assess the impact of disease (18) and the appreciation of surgical treatment results (17). Health-related quality of life (HRQoL) is a subset of QoL that explicitly reflects how disease influences the wellbeing of a person in the physical, mental, and social spheres of life (19). Therefore, HRQoL measurements become increasingly important as an outcome of middle ear surgery (20) as these reflect the overall impact of the disease and treatment from a patient's perspective instead of the clinician's view.

In recent years, several disease-specific questionnaires to measure HRQoL in patients with COM have been developed, validated, and translated. These include the Chronic Otitis Media Questionnaire (COMQ-12) (21), Chronic Ear Survey (CES) (3), Zurich Chronic Middle Ear Inventory (ZCMEI-21) (22), and Chronic Otitis Media Outcome Test (COMOT-15) (23). All questionnaires have a slightly other focus, as can be seen in Table 2. Studies that assess the impact of surgical treatment on the HRQoL of COM patients are increasing. Recently, a systematic review (24) focused on the available instruments to measure HRQoL in COM patients, the timing of the postoperative measurement, and the comparison between different surgical techniques. However, there is no comprehensive overview that objectifies the impact of otologic surgical treatments for COM on the patients' HRQoL, measured exclusively prospectively. Therefore, the aim of this systematic review is to assess the impact of otologic surgical treatment for chronic otitis media with or without cholesteatoma on the health-related quality of life of adult patients. To achieve this aim, studies with at least one preoperative and postoperative HRQoL measurement moment are required to gain knowledge about the HRQoL change from pre- to postoperative.




2. Methods

This systematic review was performed according to the guidelines of the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) (25). The protocol for this study is not registered.


2.1. Eligibility criteria

The elaborated eligibility criteria can be found in Supplementary Table 1. All original studies with a prospective design written in English or Dutch were included. Conference abstracts, letters, reviews, editorials, and translation and validation studies of questionnaires were excluded. Only studies with adult (≥18 years) patients suffering from chronic otitis media with or without cholesteatoma who underwent otologic surgical treatment were included. As stated in the introduction, various terms to subdivide COM are used in literature. We decided to include all these terms and therefore this systematic review included a heterogenous group of COM patients. To simply refer to this total population, we used the umbrella term COM with or without (w/wo) cholesteatoma throughout this review.

Radical cavity reconstruction surgery, subtotal petrosectomy, and grommets insertion were excluded. Canal wall up mastoidectomy (CWU), canal wall down mastoidectomy (CWD), and tympanoplasty without mastoidectomy were included. These surgical techniques together were termed otologic surgical treatment throughout this review.

Only studies that measured HRQoL pre- and postoperatively with a validated questionnaire were included.



2.2. Data sources and search strategy

Studies published until 18 May 2023 were searched using PubMed, Web of Science, Embase, and Scopus. All four databases were searched with a search string based on the eligibility criteria, without any filters or restrictions applied. The universal search string was composed of “Chronic Otitis Media” OR “Cholesteatoma” (Population), “Quality of Life” (Outcome), and “surgical intervention” (Intervention). An elaborated search string per database is given in Supplementary Table 2. Additionally, a manual search of reference lists of eligible articles was performed.



2.3. Study selection

Retrieved publications were imported into Rayyan to identify and remove duplicates. Two independent reviewers (ES, JW) first screened the title and abstract to identify potentially relevant records and subsequently, the full-text papers were assessed. Publications that did not meet the predefined eligibility criteria were excluded. The two researchers discussed inconsistencies to reach a consensus.



2.4. Quality and risk of bias assessment

Quality assessment to identify the risk of bias for each study was performed by two independent researchers (ES, JW) according to the study quality assessment tool for before-after (pre-post) studies with no control group from the National Heart, Lung, and Blood Institute (NHLBI) (26). This checklist elicits yes/no/not reported/not applicable/cannot determine answers on 13 items with different topics including the methodology, design, and reporting of the study, shown in Supplementary Table 3. Based on the information gathered with this assessment tool, an overall risk of bias judgment and study quality assessment was made. It is important to note that the list of items is not designed to act as a quantitative judgment about the study's quality. The judgment depends on the reviewers' critical appraisal of each item. Inconsistencies between the reviewers were discussed to reach a consensus.



2.5. Data extraction

Data were collected independently by both reviewers in a predetermined Excel sheet. Study characteristics and relevant data to answer the research question of the systematic review were extracted from the studies. The data abstraction forms created in Excel were based on the “Checklist of items to consider in data collection or data extraction” (27).

Extracted details were authors and date, study aims, study design, setting, sample size, inclusion/exclusion criteria, participant characteristics, definition of the disease (chronic otitis media, cholesteatoma), HRQoL measurement moments, HRQoL measurement instrument, performed otologic surgical treatment, follow-up period, statistical methods of data analyses, power calculation, outcome values of HRQoL questionnaires, outcomes of statistical analyses of HRQoL questionnaire, loss to follow-up, handling of missing data, limitations reported by the authors, and interpretation of the findings. Finally, for the HRQoL questionnaire outcomes, the means or medians and standard deviations or interquartile range and p-values were extracted where possible.



2.6. Effect measures

The outcome measure of interest of this systematic review was the difference in HRQoL measured with a validated questionnaire before and after surgery for chronic otitis media w/wo cholesteatoma. No cut-off points were available in the literature for the questionnaires to quantify the reported HRQoL. As a consequence, this review focuses on published pre- and postoperative mean or median values of overall HRQoL scores with standard deviations (SD) or interquartile ranges (IQR), respectively; and p-values of the mean differences between the pre- and postoperative HRQoL scores.

The standardized mean differences (SMD) were calculated as the effect measure. Data pooling with pooled effect estimates is desirable, however, this was not possible due to the heterogeneity within the HRQoL questionnaires used and the non-uniform reporting of the outcome of interest. Furthermore, not all studies were suitable for the calculation of these effect measures, leading to a more qualitative and descriptive appreciation of the available data.

SMDs and their precision (95% CI) were calculated with the “Campbell collaboration effect size calculator” (28) based on the reported mean and SDs. In cases in which median and IQR were reported, a web-based calculator (29) was used to calculate estimated means and SDs. The SMD was interpreted as follows: SMD 0.2-0.5 small effect, 0.5–0.8 medium effect, >0.8 large effect (30). When only the mean differences between the pre- and postoperative values were reported in the study, these values and the p-value were used to interpret the results.



2.7. Data synthesis

Relevant data from each individual study are represented in several tables, Table 1: Study characteristics, Table 2: Characteristics of HRQoL questionnaires used, and Table 3: Individual study results, to enhance comparison. A descriptive explanation of the key findings is provided to emphasize their importance.


TABLE 1 Study characteristics of included studies.
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TABLE 2 Characteristics of included disease-specific HRQoL questionnaires.
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TABLE 3 Assessment of study results of included studies.
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3. Results


3.1. Study selection

An indicative search was performed in PubMed in November 2022. The search was updated until May 2023. A total of 720 records were retrieved, of which 361 records were identified as duplicates and removed. Of those remaining 359 records, 326 were excluded upon title and abstract screening. After the full-text assessment of the 33 records that were left, 19 reports were excluded due to several reasons. One report was added manually after reference list screening of the eligible studies (3). Additionally, the initial search yielded one eligible study that could not be retrieved with the updated search (43). Together, this resulted in 16 unique full-text articles (3, 8, 31–44) for inclusion in the systematic review (Figure 1).


[image: Figure 1]
FIGURE 1
 PRISMA 2020 flow diagram.




3.2. Study characteristics

Table 1 represents a detailed overview of the relevant characteristics of the included studies. The studies are clustered based on the HRQoL questionnaire used. All studies were prospective observational studies with pre- and postoperative measurements, published between 2000 and 2023. Information about HRQoL scores before and after otologic surgical treatment was gathered with the use of seven different validated HRQoL questionnaires. The sample sizes per study ranged between 26 (44) and 167 (43) patients, resulting in a total of 1,329 included patients with a mean age of 44.74 years. HRQoL assessment was conducted with at least one disease-specific HRQoL questionnaire in each study. One questionnaire for general chronic middle ear diseases (CES) was used and three COM-specific questionnaires (COMQ-12, ZCMEI-21, and COMOT-15). CES (3, 35–38) and COMOT-15 (8, 31–34) were used in five different studies, and the ZCMEI-21 (31, 39, 40) and COMQ-12 (42–44) in three studies. Furthermore, three general HRQoL questionnaires were used: SF-36 (8, 31, 43), SF-12V2 (38), and Euro-Qol-5D-5L (42). A hearing-specific QoL questionnaire (HHIA) was used once (42). Table 2 provides an overview of the content of each disease-specific HRQoL questionnaire. All questionnaires contain questions on classic ear symptoms, use of medical resources, and impact on daily life activities, except for COMOT-15 which does not encompass the latter. COMOT-15, COMQ-12, and ZCMEI-21 include psychological aspects as well. However, besides covering different domains of HRQoL, each questionnaire has its own interpretation of these domains.

The otologic surgical treatments were described as tympanoplasty (8, 32, 35, 37, 42–44), canal wall up, and canal wall down (8, 31, 35, 36, 43). Five studies did not specify the performed otologic surgical treatment (3, 34, 39–41). Two studies used endoscopic surgery techniques (37, 38). Furthermore, six studies (31, 35–37, 39, 42) reported the distribution of primary and revision surgery in the study population. One study (36) had the same number of participants in the revision and primary surgery group to compare the HRQoL scores. The exact number of patients per surgical technique was not uniformly reported. One study excluded COM patients with cholesteatoma (32), whereas two other studies only included patients with cholesteatoma (38, 41). One study (34) did not specify whether included patients suffered from COM with or without cholesteatoma. The 12 remaining studies included COM patients both with and without cholesteatoma (3, 8, 31, 33, 35–37, 39, 40, 42–44). In the total study population of 1,329 patients, 34% were specified as COM with cholesteatoma, 27% without cholesteatoma, and 39% were not specified.

The actual timing of preoperative measurement was not specified and the follow-up period differed among the included studies. The most common postoperative measurement moments were 6 (31, 32, 38–40) and 12 months (33–36, 42, 43). The COMQ-12 questionnaire was the only one without postoperative measurement at 6 months. The average follow-up period ranged from 6.3 months (ZCMEI-21) to 18 months (COMQ-12).



3.3. Quality assessment and risk of bias

With the NHLBI quality assessment tool (26), five out of sixteen studies were graded as “good study quality,” seven as “fair study quality” and the remaining four as “poor study quality” (see Supplementary Table 3). Although not completely corresponding with overall study quality, ten studies were graded as “low risk of bias” and six studies were graded as “high risk of bias.” The risk of recall bias was overall negligible due to the uniform prospective design with pre- and postoperative HRQoL measurements. Lack of information on the context of questionnaire administration and blinding of outcome assessors increased the risk of response bias for all included studies. In three studies (32, 37, 39) the questionnaires were filled in during postoperative consultation in the presence of the doctor which is known to increase the chance of socially desirable answers.

Increased risk of selection bias was present in several studies due to high loss to follow-up (8, 31, 37, 38, 41). The results of the included studies were all exposed to some degree of selection bias, specifically non-response bias or attrition bias, since almost all analyses were performed with data of patients who completed at least the pre- and postoperative questionnaire. Missing data were not imputed but left out of analyses. A strong selection bias was introduced in one study (33) by giving the postoperative questionnaire only to patients with dry ears without signs of inflammation or healing problems after follow-up.



3.4. Results of individual studies

In Table 3, a detailed overview of the results for each study is shown. All the studies reported a statistically significant improvement in disease-specific HRQoL scores after otologic surgery among COM w/wo cholesteatoma patients. General HRQoL questionnaires did not detect an impact of surgery among COM patients w/wo cholesteatoma on the HRQoL (8, 31, 42, 43). The significance of improvement in disease-specific HRQoL was independent of the follow-up period.

One study (31) only presented the outcomes of the pre- and postoperative HRQoL measurements graphically which had to be interpreted for this systematic review. Another study (43) reported standardized response means (SRMs) instead of raw values. The SRMs indicated a statistically significant improvement in HRQoL between pre- and postoperative measurements with COMQ-12 and general SF-36. Adjustment of the SRM scores for expected (placebo) bias resulted in smaller SRMs of the COMQ-12 measurements, causing the SRM of the SF-36 values to lose its significance. All reviewed studies published p-values with a significance level of p < 0.05, except for one study (3) that only described the results as statistically significant improvement without p-values or other relevant numbers.

Although not shown in Table 3, four studies (8, 35, 37, 40) assessed the influence of cholesteatoma on the HRQoL change. None indicated a significant difference in HRQoL change between COM with and without cholesteatoma. Two studies (38, 41) included only patients with cholesteatoma which both showed significant improvement in HRQoL after endoscopic surgery (38) and after unspecified middle ear surgery (41). A study (36) that explicitly compared primary surgery (n = 21) with revision surgery (n = 20) showed greater improvement in HRQoL for the primary surgery group, however, the difference was not significant. None of the included studies directly compared different surgical techniques. One study (33) reported results separately for open and closed techniques, which both showed a significant HRQoL change but without comparison.

Standardized Mean Differences (SMD) were calculated for each study if possible. The small majority, 9/16 SMDs, indicated a large increase in HRQoL after surgery (SMD > 0.8) for COMOT-15 and ZCMEI-21 (31), COMQ-12 (42, 44), and all studies that used the CES questionnaire (3, 35–38). Medium SMD (0.5–0.8) was calculated for the ZCMEI-21 (39, 40) and COMOT-15 (33). A small SMD (<0.5) was found for COMOT-15, SF-36 (31), and ZCMEI-21(41). The SMD was not calculated for two studies (34, 43) due to missing data. Overall, the effect measure indicated a considerable positive impact of otologic surgical treatment on the HRQoL of COM w/wo cholesteatoma patients which is in line with the p-values abstracted from the studies.




4. Discussion


4.1. Summary of evidence

The aim of this systematic review was to investigate the impact of otologic surgical treatment on the health-related quality of life of chronic otitis media patients with or without cholesteatoma. In total, 16 studies were considered eligible and were included in this review. All studies reported a statistically significant HRQoL improvement after otologic surgical treatment compared to before measured with various disease-specific HRQoL questionnaires. Contrarily, studies that used general QoL questionnaires SF-36 (8, 31, 43) and EQ-5D VAS (42) reported no statistically significant improvement after surgical treatment, even when the specific and general QoL questionnaires were administered simultaneously within the same study population. General QoL measurement instruments insufficiently cover disease-specific symptoms or other features that may affect daily life (8, 31, 45) and generic instruments are not responsive to detect changes caused by effective treatment (46). Nonetheless, general QoL tools are important to measure the impact of various diseases on the general QoL and thereby make standardized comparisons possible between different diseases or healthy and diseased populations (8). Disease-specific questionnaires are preferable to investigate the effect of otologic surgical treatment on specific otologic symptoms.

An overall large effect or increase of HRQoL after surgical treatment for COM is suggested by the calculated SMDs. Interestingly, COMOT-15, ZCMEI-21, and SF-36 were used within one study population (n = 102) (31). The results showed a large SMD for COMOT-15 and ZCMEI-21, 1.13 and 1.22, respectively, and a small SMD, 0.24, for the general SF-36. These results confirm the difference between disease-specific and general HRQoL questionnaires. This study indicated no difference in the magnitude of HRQoL change measured by the COMOT-15 and ZCMEI-21. The differences in calculated SMDs cannot completely be explained due to the incomplete reporting of and heterogeneity in surgical treatment, study population, and questionnaires used between the various studies.



4.2. Questionnaires

Even though all disease-specific HRQoL questionnaires demonstrated statistically significant improvement in several studies, the differences between the questionnaires might partially explain the observed differences in SMDs. The content of each questionnaire is reported in Table 2. All questionnaires have the same content except for CES which does not cover psychological impact and COMOT-15 which does not include impact on daily life activities.

To emphasize, as Table 2 illustrates, ZCMEI-21 and COMQ-12 may be the most complete HRQoL assessments for COM patients presently. The COMQ-12 contains two general questions regarding the impact on daily activities and mental health whereas ZCMEI-21 comprehensively assesses the psychosocial aspect with seven items regarding fear of future problems, social/daily activities, sleep quality, and sadness. However, this extensive assessment increases the number of items of the ZCMEI-21.

Another aspect of questionnaires is the recall period respondents have to report about. COMQ-12 has a long recall period of 6 months whereas ZCMEI-21 has a short recall period of 2 weeks. A long recall period may introduce recall bias, however, a short recall period may not capture all experienced symptoms. No concrete statement is available regarding the best recall period, as is elaborated on in paragraph 5.5 “Timing of questionnaire administration.” In a research setting, ZCMEI-21 may be the most suitable to measure HRQoL among COM patients due to its complete content on each component of HRQoL. In a clinical setting, we would prefer to use COMQ-12 as the patient reported outcome measure (PROM) due to its favorable length and concise and complete content.

As was mentioned before, the CES does not cover psychological and emotional aspects of the perceived impact of COM on the HRQoL while these aspects are an important part of the HRQoL construct. Patients with more prominent depressive symptoms and mood disturbances have significantly higher COMOT-15 and ZCMEI-21 scores and significantly lower SF-36 scores (31), all indicating lower HRQoL. Moreover, hearing loss and the corresponding communication impairment are associated with depression, social withdrawal, and anxiety and thereby limit a patient's HRQoL (47). This incomplete coverage of the HRQoL construct by the CES might explain the high percentages of change and large SMDs reported with CES. One could logically expect a decrease in HRQoL improvement measured by the CES once psychological and emotional aspects are included.

The COMOT-15 is highly focused on hearing level with 7/15 items covering this subject. The degree of hearing impairment is used as an objective measurement to indicate the success of surgical treatment. Hearing loss is known to lower QoL in general (10, 48) and hearing aids are known to increase HRQoL (49, 50). This questions whether COMOT-15 is “overweighted” by hearing-related questions or whether this focus is actually needed for this otologic population. A multinational collaborative study demonstrated that patients with a higher degree of hearing loss had a poorer HRQoL, measured with COMQ-12. Moreover, this study argued postoperative hearing improvement is a better indicator of surgical success from a patient's perspective than a dry ear (16). A positive relation between the changes in audiometric data and the measured HRQoL improvement was also demonstrated in other studies (3, 8, 22, 36). Above all, hearing loss is stated to be the dominant symptom experienced by COM patients (51). However, in another study, the degree of hearing loss was argued to not adequately reflect the experienced disease burden of COM, nor the impact of treatment (52). This is supported by the lower changes in HRQoL reported by the hearing-specific questionnaire HHIA (SMD 0.40) compared to disease-specific COMQ-12 (SMD 1.21). Nevertheless, both questionnaires indicated statistically significant HRQoL improvement (42). Furthermore, ZCMEI-21 indicated differences in HRQoL between different types of chronic middle ear diseases, including COM with and without cholesteatoma, independent of hearing level. These findings imply a considerable impact of other symptoms besides hearing loss, such as ear discharge, vertigo, and tinnitus, on HRQoL (40). In line with this, a comparison of HRQoL measured with COMOT-15 and CES between patients treated with CWD or CWU implied that hearing loss does not necessarily decrease overall QoL (53). Moreover, the mental health subscale of COMOT-15 contains questions solely focused on the impact of hearing loss. Other ear symptoms are argued to have less influence on mental health than hearing impairment (54). Nevertheless, this focus on hearing may partially restrict patients from expressing the impact of any mental health issues related to other ear symptoms on their HRQoL.

In conclusion, although technically hearing is more prominent in the COMOT-15 than in other questionnaires, clinically, it is debatable whether this is an issue. Comparison of COMOT-15 and ZCMEI-21 within the same study population showed a high Cronbach's α (>0.9) of the hearing subscale which may indicate redundancy (51). These questionnaires may thereby cover comparable facets of hearing. Likewise, the COMOT-15 mental health had a high correlation with hearing level compared to the same correlation of ZCMEI-21 (51). Hence, COMOT-15 may be best suitable for research with a focus on hearing and ZCMEI-21 or COMQ-12 may be better suitable for research with a focus on the whole symptom complex of COM and the related HRQoL.



4.3. Surgical technique

Although the surgery technique used might have an influence on HRQoL, due to the lack of consistent notation of the number of patients per surgery technique and corresponding results in the included studies, no definite statement of this influence can be given. CWD tympanoplasty is traditionally thought to have a major negative impact on postoperative HRQoL due to the aftermath of frequent outpatient clinic visits for ear cleaning, vertigo episodes with temperature changes in the external auditory canal, the need to avoid water, and discomfort with hearing aids (55). Nonetheless, convincing scientific evidence of impaired HRQoL is non-existent. Various studies investigated the association between CWU and CWD technique and HRQoL with conflicting results. Results in favor of CWU compared to CWD were demonstrated in univariate analysis (35) and at 6 months postoperatively (56). Contrarily, at 12 months postoperative, no difference was observed (53, 57). Presently, obliteration of the mastoid cavity is increasingly used by many surgeons to decrease the impact of the aftermath of CWD techniques. A comparable HRQoL among cholesteatoma patients after CWD tympanoplasty with mastoid obliteration compared to intact canal wall tympanoplasty was demonstrated (55).

Whether the surgery is primary or revision may have an impact as well. Although it was investigated in just one study with a small population, a significant difference in HRQoL improvement was observed in favor of primary surgery (36). Patients undergoing revision surgery are argued to be more accustomed to their symptoms, resulting in a higher preoperative HRQoL and less improvement after surgery.



4.4. Chief symptoms and indication for surgery

As argued above, cholesteatoma requires surgical treatment whereas surgery for COM without cholesteatoma is often indicated after failed conservative treatment. Moreover, indication for surgery in cholesteatoma patients is independent of symptoms whereas surgery in COM patients is a patient-centered decision where the experienced symptoms play an important role. Patients with cholesteatoma may experience no or mild symptoms (40) and might be more concerned about the total eradication of the disease by surgery than any functional outcomes. Considering this, we expected to observe a difference in the reported HRQoL change after surgical treatment between COM patients with and without cholesteatoma, with greater improvement in HRQoL among patients without cholesteatoma. In this review, most of the included studies specified the number of COM patients with and without cholesteatoma within their study population. However, separate analyses per group (with vs. without cholesteatoma) on the HRQoL scores were rarely carried out. Four studies (8, 35, 37, 40) performed these analyses and concluded no significant differences between patients with and without cholesteatoma. Furthermore, no significant difference was observed in the respective pre- and postoperative HRQoL scores between these patients (37). This is in line with the results of another study (52) not included in this review due to the questionnaire used. Two studies in this review with only cholesteatoma patients indicated an improvement in HRQoL with a large (38) and small (41) SMD, respectively. The extent of cholesteatoma was not found to be associated with the HRQoL, nor correlated with any symptoms directly (41). In conclusion, a difference in HRQoL between COM with and without cholesteatoma (before and after surgery) is not demonstrated by our review, nor is it thoroughly investigated in existing literature.

Furthermore, COM is an umbrella term with various manifestations, from dry tympanic membrane perforation to a chronic discharging ear with cholesteatoma. Thus, the burden of experienced symptoms in this population will vary, influencing HRQoL and expectations of surgery. However, the included studies did not report the experienced symptoms of COM patients. This impedes insight into, for instance, the proportion of asymptomatic patients who underwent surgery. Five out of the sixteen included studies reported the indication for surgery (39, 40, 42) and/or chief symptoms preoperatively (35, 36, 42). Otorrhea was the most reported chief symptom followed by hearing loss. Furthermore, the current literature is inconsistent about the impact of improved hearing level or a dry ear on HRQoL after surgery. Some studies report hearing loss as the worst tolerable symptom compared to tinnitus or otorrhea among COM patients (54, 57), whereas others argue a recurrent draining ear has the most impact on the HRQoL (3, 41, 58). As reported by Nadol et al. (3) significant differences in HRQoL scores, measured with CES, between different groups of COM patients exist. The smallest and largest change in HRQoL was observed within the inactive COM group and the inactive with frequent reactivation group, respectively. This suggests a greater impact of surgery on HRQoL in patients with preoperative recurrent ear discharge. However, although measured with non-validated questionnaires, significant HRQoL improvement after tympanoplasty type 1 was observed within a COM population with dry tympanic membrane perforation and was associated with improvement in hearing level (59, 60).

To emphasize, no definite conclusions can be drawn without information on the chief symptoms or indication for surgery in the total study population. Accordingly, categorizing the COM population into with or without cholesteatoma insufficiently considers the impact of experienced symptoms or indication for surgery on HRQoL. Preferably, prospective cohort studies should report preoperative chief symptoms and/or indication for surgery to gain useful insight into the patient's experienced symptoms and reason for surgery in addition to the presence or absence of cholesteatoma. Knowledge of the association between surgery indication, preoperative chief symptoms, and HRQoL change is needed to better understand HRQoL in combination with performed surgery, as this would hugely benefit the preoperative counseling of individual COM patients in the future.



4.5. Timing of questionnaire administration

A recently published systematic review of the literature (24) indicated 12 months follow-up as the most suitable time point to assess postoperative HRQoL without potential bias due to various healing times after different surgery techniques used. Additionally, a significant increase in HRQoL from 6 to 12 months postoperatively was reported, independent of surgery technique (3). Contrarily, a more recent prospective study (8) demonstrated a stable HRQoL from 6 to 12 months postoperatively among COM w/wo cholesteatoma patients. In the included studies in our review, the timing of postoperative assessment differed which may have contributed to the differences in SMD.

In addition, another important aspect of timing is the recall period or time frame respondents are asked to base their answers on. CES does not have a specified recall period and thereby measures HRQoL at the moment of administration. COMQ-12 and COMOT-15 refer to the previous 6 months and ZCMEI-21 to the previous 2 weeks. A longer recall period may introduce recall bias. A recall period of weeks rather than months is commonly accepted for PROMs measuring HRQoL (61). Recall bias is thereby minimized in ZCMEI-21 whereas it may be introduced in COMQ-12 and COMOT-15.

However, it is important to bear in mind that the disease of interest is a chronic disease. Recently, a study among patients with chronic ear diseases, including COM w/wo cholesteatoma, indicated significantly fewer experienced symptoms measured in the previous 2 weeks compared to the previous 3 or 6 months. No difference between 3 and 6 months was present (62). Therefore, the recall period in HRQoL assessment among chronically diseased patients should be long enough to capture the natural course of the disease and short enough to minimize recall bias (63). Therefore, the optimal recall period in COM patients w/wo cholesteatoma is still not clear, but it is obvious that the different recall periods in the various questionnaires may influence HRQoL scores.



4.6. Statistical significance and clinical relevance

Even though the pre- and postoperative questionnaire scores differed significantly in all included studies, this does not immediately implicate a clinically relevant difference in HRQoL. For that reason, the minimal clinically important difference (MCID), defined as the smallest change in outcome that is relevant to the patient (64), is required. This patient-centered outcome is, thus, dependent on the magnitude of improvement in combination with the value patients relate to the change (64). Considering the patient-centered aspect of this systematic review and the aims of the included studies, the MCID should ideally be investigated. However, the MCID was only calculated for the ZCMEI-21 questionnaire (39) at 5.3 points. With this MCID in mind, all studies that used ZCMEI-21 demonstrated that the difference in HRQoL was clinically relevant. The mean changes between the pre- and postoperative measurements were 8 (31), 6.8 (39), and 6.9 (40). The MCID for the CES, COMOT-15, and COMQ-12 is not reported in the literature to date. Hence, the clinical importance of the HRQoL changes after otologic surgical treatment in COM w/wo cholesteatoma patients is largely unknown. However, for the COMQ-12 questionnaire, a cut-off value of 8 was published (65), which means that a total score of 8 or lower indicates a normal HRQoL. The two included studies that used COMQ-12 (42, 44) reported significantly lower postoperative scores of 9.35 after 28 months follow-up (44) and of 14.8 12 months postoperative (42). These values indicate HRQoL changing to almost normal values, however, the clinical relevance of the change is unknown.



4.7. Limitations
 
4.7.1. Study and outcome level

Reasonably, these results cannot be discussed without taking into account the study quality of the included studies. Overall, the study quality was fair with an intermediate to high risk of bias. Sample sizes were rather small to intermediate and sample size calculations were hardly performed. Description of HRQoL questionnaire administration was mostly absent which increases the risk of response bias in the included studies. Additionally, a high risk of selection bias exists among the majority of included studies since only participants with complete data at baseline and postoperative follow-up were taken into data analyses. The included studies varied in the HRQoL measurement instrument used. Furthermore, different definitions or unreported definitions of COM, different follow-up periods, and otologic surgical treatments together made comparison between the studies and a meta-analysis impossible. Besides these limitations, a strong point of the included studies was their prospective design with preoperative and postoperative assessment of HRQoL. Thereby, recall bias was limited in each study and changes in HRQoL due to surgical treatment could be identified.



4.7.2. Review level

The inclusion of only English and Dutch articles could have led to unidentified eligible articles written in other languages, which does not introduce systematic bias (66), however, relevant information might be missed. Nevertheless, the systematic review included 16 studies that assessed the impact of various otologic surgical treatments, with different questionnaires, on the HRQoL of adult COM patients w/wo cholesteatoma.




4.8. Implications for practice and research

The ultimate goal is to be able to advise individual COM patients w/wo cholesteatoma regarding their choice of elective otologic surgery in terms of their specific symptom change. To achieve this goal, the next step in future research should be the determination of the MCID of validated disease-specific HRQoL questionnaires to gain knowledge about the clinical relevance of HRQoL changes for the patients. Without this information, statistically significant results lack the power to fully prove the success of surgical interventions from a patient's perspective. Besides this, the literature is still unclear about associations regarding underlying factors that may influence HRQoL, such as hearing loss, otorrhea, and depressive disorders. Therefore, future studies should report preoperative chief symptoms and/or indication for surgery in order to classify patient groups in addition to the presently used classification of the presence or absence of cholesteatoma. Next, corresponding analyses on symptom level might result in insight into the association of surgery and HRQoL with the experienced symptoms. Ideally, this should assist ear, nose, and throat (ENT) doctors in individual patient counseling. More high-quality research with large sample sizes, comparable study populations, and the same HRQoL questionnaire is needed to draw overall conclusions about the impact of otologic surgical treatment on HRQoL in combination with underlying factors. Furthermore, cholesteatoma patients should be investigated as a separate group and compared to COM patients without cholesteatoma to examine any difference in HRQoL. Routine assessment of HRQoL with one questionnaire at the preoperative consult and postoperative evaluations could facilitate efficient data collection in combination with patient-centered care. As argued above, we would recommend COMQ-12 to be used as a PROM in this clinical research setting. In order to be able to inform patients individually, both subjective as well as objective factors are needed.




5. Conclusions

In conclusion, this systematic review provides an overview of the evidence that otologic surgical treatment positively impacts HRQoL among adult COM patients w/wo cholesteatoma, measured by various disease-specific HRQoL questionnaires. Firstly, this implies that COM has a substantial influence on daily life. Secondly, this evidence substantiates the importance of HRQoL assessment in clinical practice. However, the minimal clinically important differences of the questionnaires have not been investigated yet, impeding drawing conclusions on clinical relevance. The systematic review included studies with various otologic surgical treatments and different HRQoL measurements. This diversity makes generalizability of the results to adult COM patients w/wo cholesteatoma with indication for otologic surgical treatment cautiously possible. However, it is important to bear in mind that the fair study quality, intermediate risk of bias, and overall high risk of selection bias indicate that actual outcome parameters might be less positive.



Data availability statement

The original contributions presented in the study are included in the article/Supplementary material, further inquiries can be directed to the corresponding author.



Author contributions

ES: Conceptualization, Data curation, Investigation, Methodology, Writing—original draft, Writing—review & editing. CH: Supervision, Validation, Writing—review & editing. JW: Conceptualization, Data curation, Methodology, Supervision, Validation, Writing—review & editing.



Funding

The author(s) declare that no financial support was received for the research, authorship, and/or publication of this article.



Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.



Publisher's note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



Supplementary material

The Supplementary Material for this article can be found online at: https://www.frontiersin.org/articles/10.3389/fneur.2023.1268785/full#supplementary-material



References

 1. Monasta L, Ronfani L, Marchetti F, Montico M, Vecchi Brumatti L, Bavcar A, et al. Burden of disease caused by otitis media: systematic review and global estimates. PLoS ONE. (2012) 7:e36226. doi: 10.1371/journal.pone.0036226

 2. World Health Organization. Chronic Suppurative Otitis media: Burden of Illness and Management Options. Geneva: World Health Organization (2004). 

 3. Nadol JB, Staecker H, Gliklich RE. Outcomes assessment for chronic otitis media: the chronic ear survey. Laryngoscope. (2000) 110:32–5. doi: 10.1097/00005537-200003002-00009

 4. Jolink C, Huijsman A, Dreschler WA, de Wolf MJF, Ebbens FA, van Spronsen E. Surgery for chronic otitis media in the elderly. Am J Otolaryngol. (2023) 44:103698. doi: 10.1016/j.amjoto.2022.103698

 5. Wallis S, Atkinson H, Coatesworth AP. Chronic otitis media. Postgrad Med. (2015) 127:391–5. doi: 10.1080/00325481.2015.1027133 

 6. Michaels L. The middle ear. In:Sternberg S, , editor. Diagnostic Surgical Pathology. New York, NY: Lippincott-Raven Publishers (1996). p. 917–49. 

 7. Olszewska E, Wagner M, Bernal-Sprekelsen M, Ebmeyer J, Dazert S, Hildmann H, et al. Etiopathogenesis of cholesteatoma. Eur Arch Otorhinolaryngol. (2004) 261:6–24. doi: 10.1007/s00405-003-0623-x 

 8. Baumann I, Gerendas B, Plinkert PK, Praetorius M. General and disease-specific quality of life in patients with chronic suppurative otitis media–a prospective study. Health Qual Life Outcomes. (2011) 9:48. doi: 10.1186/1477-7525-9-48

 9. Gates GA, Klein JO, Lim DJ, Mogi G, Ogra PL, Pararella MM, et al. Recent advances in otitis media 1. definitions, terminology, and classification of otitis media. Ann Otol Rhinol Laryngol. (2002) 111:8–18. doi: 10.1177/00034894021110S304

 10. Graydon K, Waterworth C, Miller H, Gunasekera H. Global burden of hearing impairment and ear disease. J Laryngol Otol. (2019) 133:18–25. doi: 10.1017/S0022215118001275

 11. Backous D, Choi BY, Jaramillo R, Kong K, Lenarz T, Ray J, et al. Hearing rehabilitation of patients with chronic otitis media: a discussion of current state of knowledge and research priorities. J Int Adv Otol. (2022) 18:365–70. doi: 10.5152/iao.2022.21428

 12. Van de Heyning PH, Mulder JJS. Aandoeningen van het trommelvlies en het middenoor. In:de Vries N, Van de Heyning, PH, Leemans, CR, , editors. Leerboek KNO en Hoofd. Halschirurgie: Bohn Safleu van Loghu (2019). doi: 10.1007/978-90-368-2095-0_4 

 13. Poupore NS, Gordis TM, Nguyen SA, Meyer TA, Carroll WW, Lambert PR. Tympanoplasty with and without mastoidectomy for chronic otitis media without cholesteatoma: a systematic review and meta-analysis. Otol Neurotol. (2022) 43:864–73. doi: 10.1097/MAO.0000000000003631

 14. Tsetsos N, Vlachtsis K, Stavrakas M, Fyrmpas G. Endoscopic versus microscopic ossiculoplasty in chronic otitis media: a systematic review of the literature. Eur Arch Otorhinolaryngol. (2021) 278:917–23. doi: 10.1007/s00405-020-06182-6

 15. Yan F, Reddy PD, Isaac MJ, Nguyen SA, McRackan TR, Meyer TA. Subtotal petrosectomy and cochlear implantation: a systematic review and meta-analysis. JAMA Otolaryngol Head Neck Surg. (2020) 147:1–12. doi: 10.1001/jamaoto.2020.3380

 16. Phillips JS, Tailor BV, Nunney I, Yung MW, Doruk C, Kara H, et al. Impact of hearing disability and ear discharge on quality-of-life in patients with chronic otitis media: data from the multinational collaborative COMQ-12 study. Otol Neurotol. (2021) 42:e1507–12. doi: 10.1097/MAO.0000000000003299

 17. Koller M, Lorenz W. Survival of the quality of life concept. Br J Surg. (2003) 90:1175–7. doi: 10.1002/bjs.4351 

 18. Greve G, Dinther JV, Maryn Y, Vanspauwen R, Zarowski A, Offeciers E. Validity and test- retest reliability of the dutch version of the chronic otitis media benefit inventory. J Int Adv Otol. (2019) 15:34–7. doi: 10.5152/iao.2019.6339

 19. Koenraads SP, Aarts MC, van der Veen EL, Grolman W, Stegeman I. Quality of life questionnaires in otorhinolaryngology: a systematic overview. Clin Otolaryngol. (2016) 41:681–8. doi: 10.1111/coa.12586

 20. Neudert M. Quality in middle ear surgery-a critical position determination. Laryngorhinootologie. (2020) 99:S222–71. doi: 10.1055/a-1021-6427

 21. Phillips JS, Haggard M, Yung M. A new health-related quality of life measure for active chronic otitis media (COMQ-12): development and initial validation. Otol Neurotol. (2014) 35:454–8. doi: 10.1097/MAO.0000000000000205

 22. Bächinger D, Röösli C, Ditzen B, Huber AM. Development and validation of the Zurich chronic middle ear inventory (ZCMEI-21): an electronic questionnaire for assessing quality of life in patients with chronic otitis media. Eur Arch Otorhinolaryngol. (2016) 273:3073–81. doi: 10.1007/s00405-016-3915-7

 23. Baumann I, Kurpiers B, Plinkert PK, Praetorius M. [Development and validation of the chronic otitis media outcome test 15 (COMOT-15). measurement of health-related quality of life in patients with chronic otitis media]. HNO. (2009) 57:889–95. doi: 10.1007/s00106-008-1870-3 

 24. Lucidi D, Cantaffa C, Nocini R, Martone A, Alicandri-Ciufelli M, Marchioni D, et al. Quality of life after surgical treatment for chronic otitis media: a systematic review of the literature. J Pers Med. (2022) 12:1959. doi: 10.3390/jpm12121959

 25. Moher D, Liberati A, Tetzlaff J, Altman DG. Preferred reporting items for systematic reviews and meta-analyses: the PRISMA statement. BMJ. (2009) 339:b2535. doi: 10.1136/bmj.b2535

 26. National Heart Lung Blood Institute. Study Quality Assessment Tool for Before-After (Pre-Post) Studies With No Control Group. (2021). Available online at: https://www.nhlbi.nih.gov/health-topics/study-quality-assessment-tools (accessed June 10, 2023). 

 27. Higgins JPT, Thomas J, Chandler J, Cumpston M, Li T, Page MJ. Cochrane Handbook for Systematic Reviews of Interventions version 6.3. (2022). Available online at: www.training.cochrane.org/handbook (accessed May 23, 2023). 

 28. Wilson D. Practical Meta-Analysis Effect Size Calculator [Online Calculator]. Available online at: https://campbellcollaboration.org/research-resources/effect-size-calculator.html (accessed June 1, 2023). 

 29. The Mean SD from Quantiles. Available online at: https://play158.shinyapps.io/estmeansd/ (accessed June 1, 2023). 

 30. Chapter 15: interpreting results and drawing conclusions. In: Schünemann H, Vist G, Higgins J, Santesso N, Deeks J, Glasziou P, et al., editors. Cochrane Handbook for Systematic Reviews of Interventions version 63. Cochrane (2022). Available online at: https://training.cochrane.org/handbook/current/chapter-15 (accessd May 25, 2023). 

 31. Lailach S, Langanke T, Zahnert T, Garthus-Niegel S, Neudert M. Impact of depressive disorders on quality of life after middle ear surgery in patients with chronic otitis media. Eur Arch Otorhinolaryngol. (2021) 278:3217–25. doi: 10.1007/s00405-020-06397-7

 32. Nallapaneni LS, Sudarsan SS, Krishnamoorthy S. A prospective study on middle ear risk index (MERI) and outcome of tympanoplasty with a note on quality-of-Life (QOL). Indian J Otolaryngol Head Neck Surg. (2022) 74:26–32. doi: 10.1007/s12070-020-01796-y

 33. Cavaliere M, Di Lullo AM, Capriglione P, Motta G, Cantone E. Quality of life assessment of chronic otitis media patients following surgery. J Pers Med. (2023) 13:74. doi: 10.3390/jpm13010074

 34. Nurmukhamedova FB, Khamrakulova NO, Ismatova κA, Niyozov DA. Assessment Of patients' quality life with chronic purulent otitis after tympanoplasty. Eur J Mol Clin Med. (2020) 7:5024–9. 

 35. Choi S, Cho Y, Lee N, Lee J, Chung W, Hong S. Factors associated with quality of life after ear surgery in patients with chronic otitis media. Arch Otolaryngol Head Neck Surg. (2012) 138:840–5. doi: 10.1001/archoto.2012.1800

 36. Jung K, Cho Y, Hong S, Chung W, Lee G, Hong S. Quality-of-life assessment after primary and revision ear surgery using the chronic ear survey. Arch Otolaryngol Head Neck Surg. (2010) 136:358–65. doi: 10.1001/archoto.2010.24

 37. Lucidi D, Reale M, Fermi M, Bassano E, Bonali M, Fernandez I, et al. Disease-specific quality of life and psychological distress after endoscopic tympanoplasty. Eur Arch Otorhinolaryngol. (2022) 279:191–8. doi: 10.1007/s00405-021-06670-3

 38. Nair S, Aishwarya JG, Warrier N, Pavithra V, Jain A, Shamim M, et al. Endoscopic ear surgery in middle ear cholesteatoma. Laparoscopic Endoscopic Robotic Surg. (2021) 4:24–9. doi: 10.1016/j.lers.2021.01.004 

 39. Bächinger D, Mlynski R, Weiss N. Establishing the minimal clinically important difference (MCID) of the Zurich Chronic Middle Ear Inventory (ZCMEI-21) in patients treated for chronic middle ear disease. Eur Arch Otorhinolaryngol. (2020) 277:1039–44. doi: 10.1007/s00405-020-05819-w

 40. Bächinger D, Großmann W, Mlynski R, Weiss N. Characteristics of health-related quality of life in different types of chronic middle ear disease. Eur Arch Otorhinolaryngol. (2021) 278:3795–800. doi: 10.1007/s00405-020-06487-6

 41. Weiss NM, Bächinger D, Rrahmani A, Bernd HE, Huber A, Mlynski R, et al. Mapping the ChOLE classification to hearing outcomes and disease-specific health-related quality of life. Eur Arch Otorhinolaryngol. (2020) 277:2729–38. doi: 10.1007/s00405-020-06002-x

 42. Tailor B, Phillips J, Nunney I, Yung M. Comparison of disease-specific, generic, and hearing- specific instruments assessing health-related quality of life in patients undergoing middle ear surgery for chronic otitis media: a prospective correlational study. Otol Neurotol. (2022) 43:931–6. doi: 10.1097/MAO.0000000000003629

 43. Bukurov B, Haggard M, Spencer H, Arsovic N, Jesic S, Dudvarski Z. Gains in quality of life in chronic otitis media patients after surgery, adjusted for placebo bias. Otol Neurotol. (2022) 43:e936–e43. doi: 10.1097/MAO.0000000000003674

 44. Baetens W, Dinther J, Vanspauwen R, Maryn Y, Zarowski A, Offeciers E. Health related quality of life after the bony obliteration tympanoplasty for com with cholesteatoma using the COMQ12-a disease specific PROM. J Int Adv Otol. (2019) 15:396–9. doi: 10.5152/iao.2019.7266

 45. Gliklich RE, Metson R. Effect of sinus surgery on quality of life. Otolaryngol Head Neck Surg. (1997) 117:12–7. doi: 10.1016/S0194-59989770199-2 

 46. McKenna SP. Measuring patient-reported outcomes: moving beyond misplaced common sense to hard science. BMC Med. (2011) 9:86. doi: 10.1186/1741-7015-9-86

 47. Cassarly C, Matthews LJ, Simpson AN, Dubno JR. The revised hearing handicap inventory and screening tool based on psychometric reevaluation of the hearing handicap inventories for the elderly and adults. Ear Hear. (2020) 41:95–105. doi: 10.1097/AUD.0000000000000746

 48. Nordvik Ø, Laugen Heggdal PO, Brännström J, Vassbotn F, Aarstad AK, Aarstad HJ. Generic quality of life in persons with hearing loss: a systematic literature review. BMC Ear Nose Throat Disord. (2018) 18:1. doi: 10.1186/s12901-018-0051-6 

 49. Lewis AT, Gergely V. Influence of bone conduction hearing implantation on health-related quality of life for patients with chronic otitis media. J Clin Med. (2022) 11:5449. doi: 10.3390/jcm11185449

 50. Niemensivu R, Manchaiah V, Roine RP, Kentala E, Sintonen H. Health-related quality of life in adults with hearing impairment before and after hearing-aid rehabilitation in Finland. Int J Audiol. (2015) 54:967–75. doi: 10.3109/14992027.2015.1077400

 51. Mlynski R, Bächinger D, Langanke T, Lailach S, Neudert M, Weiss NM. Comparison of two disease-specific instruments assessing health-related quality of life in patients with chronic otitis media. Eur Arch Otorhinolaryngol. (2022) 279:703–11. doi: 10.1007/s00405-021-06702-y

 52. Maile E, Tharu P, Blanchford H, Edmiston R, Youngs R. Quality of life of Nepali patients with ear disease before and after corrective surgery. Trop Med Int Health. (2015) 20:1041–7. doi: 10.1111/tmi.12516

 53. Lucidi D, De Corso E, Paludetti G, Sergi B. Quality of life and functional results in canal wall down vs canal wall up mastoidectomy. Acta Otorhinolaryngol Ital. (2019) 39:53–60. doi: 10.14639/0392-100X-2005

 54. Bakir S, Kinis V, Bez Y, Gun R, Yorgancilar E, Ozbay M, et al. Mental health and quality of life in patients with chronic otitis media. Eur Arch Otorhinolaryngol. (2013) 270:521–6. doi: 10.1007/s00405-012-2031-6

 55. Quaranta N, Iannuzzi L, Petrone P, D'Elia A, Quaranta A. Quality of life after cholesteatoma surgery:intact–canal wall tympanoplasty versus canal wall–down tympanoplasty with mastoid obliteration. Ann Otol Rhinol Laryngol. (2014) 123:89–93. doi: 10.1177/0003489414523562

 56. Abraham L, Philip A, Lepcha A, Augustine A, Mathews S, Paul R, et al. A Comparative study of outcomes and quality of life in canal wall up mastoidectomies and canal wall down mastoidectomies. Indian J Otolaryngol Head Neck Surg. (2022) 74:600–7. doi: 10.1007/s12070-021-02424-z

 57. Lailach S, Kemper M, Lasurashvili N, Beleites T, Zahnert T, Neudert M. Health-related quality of life measurement after cholesteatoma surgery: comparison of three different surgical techniques. Eur Arch Otorhinolaryngol. (2015) 272:3177–85. doi: 10.1007/s00405-014-3370-2

 58. Weiss N, Bächinger D, Botzen J, Großmann W, Mlynski R. Mastoid cavity obliteration leads to a clinically significant improvement in health-related quality of life. Eur Arch Otorhinolaryngol. (2020) 277:1637–43. doi: 10.1007/s00405-020-05881-4

 59. Bhatia K, Vaid L, Taneja H. Effect of type 1 tympanoplasty on the quality of life of CSOM patients. Indian J Otolaryngol Head Neck Surg. (2016) 68:468–74. doi: 10.1007/s12070-016-0989-x

 60. Devi KJ, Singh M, Maan AS, Thomas O, Kaur G, Arya S, et al. Effect of type 1 tympanoplasty on the quality of life of patients suffering from chronic otitis media (safe type). Niger J Clin Pract. (2021) 24:1641–4. doi: 10.4103/njcp.njcp_23_21

 61. Stull DE, Leidy NK, Parasuraman B, Chassany O. Optimal recall periods for patient-reported outcomes: challenges and potential solutions. Curr Med Res Opin. (2009) 25:929–42. doi: 10.1185/03007990902774765

 62. Laakso JT, Silvola J, Hirvonen T, Suutarla S, Kivekäs I, Saarinen R, et al. Development of otology specific outcome measure: ear outcome survey-16 (EOS-16). J Otol. (2021) 16:150–7. doi: 10.1016/j.joto.2021.01.003

 63. Topp J, Andrees V, Heesen C, Augustin M, Blome C. Recall of health-related quality of life: how does memory affect the SF-6D in patients with psoriasis or multiple sclerosis? a prospective observational study in Germany. BMJ Open. (2019) 9:e032859. doi: 10.1136/bmjopen-2019-032859

 64. McGlothlin AE, Lewis RJ. Minimal clinically important difference: defining what really matters to patients. JAMA. (2014) 312:1342–3. doi: 10.1001/jama.2014.13128

 65. van Dinther J, Droessaert V, Camp S, Vanspauwen R, Maryn Y, Zarowski A, et al. Validity and test-retest reliability of the dutch version of the chronic otitis media questionnaire 12 (COMQ-12). J Int Adv Otol. (2015) 11:248–52. doi: 10.5152/iao.2015.1701

 66. Morrison A, Polisena J, Husereau D, Moulton K, Clark M, Fiander M, et al. The effect of English-language restriction on systematic review-based meta-analyses: a systematic review of empirical studies. Int J Technol Assess Health Care. (2012) 28:138–44. doi: 10.1017/S0266462312000086



OPS/images/fneur-14-1268785-t002.jpg
Questionnaire Number Subscales
of items
Ear Hearing Mental Health Lifestyle Others
symptoms function health service and work
utilization  impact /
social
CES 13 0-100 No recall Unknown
Chronic Ear Survey 4-/6- point , period
Likert scale mentioned,
with the
/ exception of:
ear drainage
and health
Ear discharge, pain, | Hearingloss Doctor visits | Water service
odor antibiotic use avoidance; utilization 6
Interference ‘months, social
with social life impact 4
COMOT-15 15 0-100 6 months Unknown
Chronic Otitis Media Outcome 6-point ’
Test Likert scale ‘ ! 4
Ear discharge, pain, Hearing loss, Related to Doctor visits Overall QoL,
pressure, tinnitus situational hearing | hearing loss headache
problems
COMQ-12 12 0-60 6 months Unknown
Chronic Otitis Media 6-point ’ values <8 indicate a
Questionnaire Likert scale normal HRQoL in
( healthy
‘ population (44)
Ear discharge, odor, | Situational hearing Overall impact | Doctor visits, Water
discomfort, problems Antibiotic use avoidance,
dizziness, tinnitus Interference
with
social/work
ZCMEI-21 21 0-84 2 weeks MCID: 5.3
Zurich Chronic Middle Ear 5-point health service
Inventory Likert scale utilization 6
months

Ear discharge, Pain,
pressure, balance,
problems, tinnitus

-’

Hearing loss,
Situational hearing
problems

~

Anxiety

\

Doctor visits,
antibiotic use

Water
avoidance,
interference
with
social/work

HRQoL, Health-Related Quality of Life; MCID, Minimal Clinically Important Difference. In all questionnaires higher scores indicate poorer HRQoL. Except for CES in which higher scores indicate better HRQoL. The green part of a circle indicates the portion of the
questionnaire which s covered by the specific subscale. All terms to describe symptoms or subscales are abstracted from the questionnaires. Red blocks indicate the absence of a specific factor or whole subscale in the questionnaire.





OPS/images/fneur-14-1268785-t003.jpg
References HRQoL HRQoL questionnaire results Difference in HRQoL Conclusion(s) Standardized
questionnaire Overall mean score (SD) or overall median (summary measure) mean
score (IQR) Preoperative difference
Vs. postoperative (95% Cl)

Preoperative Postoperative Preoperative  Preoperative
vs. 6 months  vs. 12 months
6 months 12 months postoperative postoperative

Baumann et al. (8) COMOT-15 46.4(18.8) 38.4(20.5) 39.5(22.0) p=001 p=0.03 Statistically significant improvement in 0.34(0.04, 0.63)
HRQoL from pre- to 6 and 12 months
postoperatively in COMOT-15 scores.

SF-36 NR* NR NR NR NR Overall mean score not reported. No cD
significant changes in any subscale of
the SF-36.

Statistically significant improvement in
HRQoL from pre- to 6 months

SE-36 62 63 (45-86) p>005 postoperatively in COMOT-15 and 024 (-0.03,
ZCMEI-21 scores. 0.52)
No significant changes in pre- and
ZCMEI-21 33 (17-50) 25 (8-41) p < 0.001 postoperative scores measured by 122(093,1.52)
SF-36.

Lailach etal. (31)** COMOT-15 12 33 (13-52) p <0001 113 (084, 1.43)

Nallapaneni et al. (32) COMOT-15 47.7 (17.9) 38.9(17.9) p=001 Statistically significant improvement in 0.49(0.17, 0.82)
HRQoL from pre- to 6 months
postoperative COMOT-15 score.

Cavaliere et al. (33) COMOT-15 36.76 (13.1) 26.88 (12) p=0.00011 Statistically significant improvementin | 0.79 (0.39, 1.19)
HRQoL from pre- to 12 months
postoperative overall COMOT-15
scores.

Nurmukhamedovaetal. | COMOT-15 63.00 18.00 P <0.001 Statistically significant improvement in cD
(34) HRQOL from pre- to 12 months
postoperative overall COMOT-15
scores.

Choi etal. (35) CES 69.1(53.8-77.1) 92.4 (86.7-96.9) P <0.001 Statistically significant improvementin | 6.99 (6.41, 7.59)
HRQoL from pre- to 12 months
postoperatively in CES scores.

Nadol etal. (3) CES 56.9 (17) 70 744 (17.9) NR NR Statistically significant improvement in 1.00 (0.69, 1.31)
HRQoL from pre- to 6 and 12 months
postoperative CES scores. Even
statistically significant improvement in
QoL between 6 months and 12 months
follow-up.

Both groups showed statistically
significant improvement in HRQoL
from pre- to 12 months postoperative
CES Revision surgery 73.7 (10.8) P <0.001 CES scores. The primary surgery group | 221 (1.43,2.97)
50.7 (10.0) showed more statistically significant
improvement in HRQoL than revision
surgery (p <0.03)

Jung et al. (36) CES Primary surgery 773 (17.4) p <0.001
444 (15.7)

199 (125,2.72)

Lucidi etal. (37) CES 57.8 (18) 713 (13) Average p=0.000 Statistically significant improvementin | 0.86 (0.5, 1.17)
follow-up 14.9 HRQoL from pre- to 14.9 months
months postoperative CES scores.

Nair et al. (38) CES 44.4(13.7) 88.3 (4.9) p <0.001 Statistically significant improvementin | 4.27 (3.38,5.15)
HRQoL from pre- to 6 months
postoperative overall CES scores.

Biichinger et al. (39) ZCMEI-21 28.6(13.6) 21.8 (12.8) p < 0.0001 Statistically significant improvement in 0.51(0.24, 0.79)
HRQoL from pre- to 6 months
postoperative ZCMEI-21 scores.

Biichinger et al. (40) ZCMEI-21 28.8(13.9) 21,9 (12.9) p < 0.0001 Statistically significant improvement of | 051 (0.24, 0.79)
HRQoL from pre to 6 months
postoperative in ZCMEI-21 scores. Even
when subgroup analyses were done for
CMED, the patients with COM with
epitympanic cholesteatoma (p = 0.005)
and COM without cholesteatoma (p =
0.0009) were significant. No statistically
significant differences in HRQoL
postoperatively between the patient
groups.

Weiss etal. (41) ZCMEI-21 25.1(15.0) 20.7 (13.2) p=10.004 Statistically significant improvement in 0.31 (-0.07,
HRQoL from pre- to 6 months 0.69)
postoperative overall ZCMEI-21 score,
which was also clinically relevant.

Statistically significant improvement in
HRQoL (COMQ-12) and

HHIA 429 (28.4) 31.6(27.5) p=0012 hearing-specific HRQoL (HHIA) 0.40 (0.02, 0.79)
scores from pre- to 12 months
EQ VAS 74.8 (15.9) 78.6 (17.0) p=0143 postoperative. General HRQoL 0.23 (-0.15,
(EQ-5D) was not significantly changed 0.62)
from before to after surgery.

Tailor et al. (42) COMQ-12 283 (11.6) 14.8 (10.6) p <0.001 1.21(0.80, 1.63)

Statistically significant improvement in
HRQoL from pre- to postoperative
COMQ-12 scores. After bias

SF-36 NR NR NR SRM: 0.16 (95% adjustment, the significance remained.
C1-0.03; 0.34) However, the generic QoL SF-36
difference did not remain significant
after bias adjustment.

Bukurov et al. (43) COMQ-12 NR NR NR SRM: 1.80 (95% CI
1.50;2.10)

NA

Baetens etal. (44) COMQ-12 24.91 (9.48) 9.35 (7.73) Average p <0.001 Statistically significant improvement in 1.80 (1.15, 2.44)
follow-up 2.35 years HRQoL from pre- to 2.35 years
postoperative COMQ-12 scores.

*Only subscale scores were reported, no overall mean score. **No numerical values were reported, only graphically presented. These are estimated mean scores abstracted from the graphs. If two postoperative measurement moments were present, the mean percentage
of change was calculated with the value of the longest follow-up period. SD, Standard Deviation; IQR, Interquartile Range; NR, Not Reported; NA, Not Applicables COM, chronic otitis media; TPL, tympanoplasty; CWU, canal wall up; CWD, canal wall down;
CWU-BOT, canal wall up bony obliteration technique; SE-36, Short Form Health Survey 36; COMOT-15, Chronic Otitis Media Outcome Test 15; ZCMEI-21, Zurich Chronic Middle Ear Inventory 21; CES, Chronic Ear Survey; COMQ-12, Chronic Otitis Media
Questionnaire 12; HHIA, Hearing Handicap Inventory for Adults; SRM, Standardized Response Mean; CD, Cannot determine; EQ VAS, EuroQoL Visual Analog Scale; CMED, Chronic Middle Ear Diseases.
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References No. of Participant Surgery Questionnaires Measureme Additional information
participants characteristics technique moments
COM status, mean age Preoperative (pre);
(£SD) or median age postoperative
(range) (post)

Baumann et al. (8) Germany Prospective 90 - Patients with CSOM withor | Tympanoplasty, CWU SE-36, Pre: NR CWU or CWD was performed in

study without cholesteatoma or CWD COMOT-15 Post: 6 and 12 months, case of cholesteatoma.
- Median age 48
years (18-75)

Lailach etal. (31) Germany Prospective 102 - Patients with chronic Intact canal wall (n = SE-36 Pre: 1 day Only graphical representation in
clinical case mesotympanic otitis media 84), CWD (n=18) COMOT-15 Post: 6 months bar charts of QoL values without
study (n = 62) and patients with ZCMEI-21 reporting exact values.

cholesteatoma (1 = 40)
- Mean age 49.31
years (16.04)

Nallapanen et al. India Prospective 75 - Patients with unilateral Tympanoplasty type 1 (1 | COMOT-15 Pre: NR Type of procedure decided

(32) analytical inactive mucosal COM =27),2 (n=39),0r3 (n Post: 6 months per-operatively
comparative - Mean age 33.12 year (8.1) =9) with or without Clustered patients based on MERI
cohort study cortical mastoidectomy scores in three groups (mild,

moderate, severe) and performed
the analyses within these groups.

Cavaliere et al. (33) Italy Observational 52 - Patients with monolateral CWDT (n=31) COMOT-15 Pre: NR CWUT, U-MPL and O-MPL were
retrospective COM with (n = 38) or CWUT (n ) Post: 12 months taken together as closed techniques
study with without (n = 14) U-MPL (n = 12) vs. CWDT as open technique.
prospectively cholesteatoma lasting more O-MPL (n=2)
gathered QoL than 6 months.
data - Mean age 48.3 years (16.1)

Nurmukhamedova | Uzbekistan Prospective 60 - Patients with chronic Tympanoplasty, not COMOT-15 Pre: NR No clear description of diagnosis

etal. (34) observational purulent otitis media further specified Post: 12 months and performed surgery.
study - Mean age 39.12 years (8.2) Result tables unclear, no standard

deviation given.

Choi etal. (35) Korea Prospective 156 - Patients with COM with (n Tympanoplasty without CES Pre: NR Compared patients with and
questionnaire- = 44) or without (n = 112) mastoidectomy (n = 52), Post: 12 months without cholesteatoma in the
based outcome cholesteatoma CWU mastoidectomy (n analyses
study. - Mean age 50.5 years (IQR =72),

42.1-59.0 years) CWD mastoidectomy (n
- Revision (1 = 26) and =34)
primary (n = 130) surgery
Nadol etal. (3) United Prospective 9 - Patients with active and Surgical intervention, CES Pre: NR 93 patients completed the 6
States. longitudinal inactive COM with or not further specified Post: 6 and 12 months months follow-up and 73 patients
study without cholesteatoma the 12 months follow-up.
- Mean age 44.3 years (16) Only graphical representation in
bar charts of HRQoL.
No p-values or relevant effect
measures reported.
No surgical intervention specified

Jung etal. (36) South-Korea | Prospective 4 - Patients with COM with (# | CWD mastoidectomy (n | CES Pre: NR Specifically compared primary (1
questionnaire- = 31) and without =33), Post: 12 months =21) and revision (n = 20)
based study cholesteatoma (1= 10) CWU mastoidectomy (1 surgery group.
outcome - Mean age 47.3 years (10.1) =8)

- Primary (n =21) and
revision (n = 20) surgery

Lucidi et al. (37) Italy Prospective 85 - Patients with COM with (n | Endoscopic CES Pre: within 1 month Post: | Endoscopic surgery DASS-21
observational = 50) and without (n = 35) tympanoplasty on average 14.9 questionnaire used for depression,
study cholesteatoma months (£6) stress and anxiety.

- Mean age 44 years (14) Compared patients with and
- Primary (n = 64) and without cholesteatoma in the
revision (1 = 21) surgery analyses

Nair et al. (38) India Prospective 32 - Patients with middle ear TEES: Endoscopic CWU CES CES: pre NR, post 6 Solely cholesteatoma patients
observational cholesteatoma mastoidectomy (n = 28) SF-12V2 months One patient < 18 years old
study - Median age 37 Endoscopic CWD SF-12V2: Pre NR, Post One patient was recurrence case.

years (15-69) ‘mastoidectomy (n = 4) 1 month Only transcanal endoscopic
ear surgery

Biichinger etal. (39) | Germany Prospective 103 - Patients with COM with (n | Tympanomastoid ZCMEL-21 Pre: NR 12 patients had hearing restoration
longitudinal = 25) or without surgery, not further Post: 6 months and 10 patients had open mastoid
study cholesteatoma (1 = 17), or specified cavity reduction as indication for

recurrent disease (n = 39) the surgical intervention.
- Mean age 51.0 years (15.7)

Bichinger et al. (40) Germany Prospective 108 - Patients with CMED: COM Tympanomastoid ZMCEI-21 Pre: NR 68/108 patients included with
longitudinal with cholesteatoma (n = surgery, not further Post: 6 months COM as indication for surgery.
study 46), COM without specified Compared patients with and

cholesteatoma (n = 22), without cholesteatoma in the
persistent mastoid cavity analyses
with and without
cholesteatoma (n = 25),
other CMED (n = 15).
- Mean age 51 years (15.9)
Weiss etal. (41) Switzerland | Prospective 87 - Patients with primary or Middle ear surgery, not | ZCMEI-21 Pre: NR No standardized postoperative
and observational recurrent cholesteatoma, further specified. Post: average 203 days measurement moment.
Germany study not further specified 87 patients were included,
- Mean age 45.2 years (16.2) postoperative HRQoL data was
available for 54 patients.
Investigates the association with
the ChOLE classification.

Tailor et al. (42) England Prospective 52 - Patients with active COM Tympanoplasty via COMQ-12, Pre: NR 42 of the 52 enrolled patients
correlational with (n = 37) or without postaural (n = 30), Euro-QoL-5D-5L, Post: 12 months returned both baseline and
study cholesteatoma (7 = 15) endaural (n =21), and HHIA 12-month postoperative

- Mean age 47.3 years (18.3) permeatal (n = 1) COMQ-12 questionnaire.
- Primary (n = 35) and approaches with (n =
revision (1 = 17) surgery 36) or without (1 = 16)
mastoidectomy

Bukurovetal. (43) | NR Prospective 167 - Patients with inactive Tympanoplasty (1 =35), | COMQ-12 Pre: NR No age and gender reported.
observational mucosal and squamous intact canal wall SF-36 Post: 6 and 12 months 145 patients completed 6 months
pretreatment/ COM (n = 39), active tympanomastoidectomy follow-up and 114 patients 12
posttreatment mucosal (n = 49), or active (n=84),and CWD months follow-up.
study squamous COM (1 = 79) tympanomastoidectomy No raw values of pre- and QoL

(n=48) postoperative measurement
reported, only SRM of the
improvement.

Performed bias adjustment to
the outcomes.

Baetens et al. (44) Belgium Retrospective 26 - Patients with COM with CWU-BOT COMQ-12 Pre: NR No standard measurement
analysis of cholesteatoma Post: on average 2.35 (SD moments indicated.
prospective - Mean age 35.7 years (20.6) 0.64) years
gathered
COMQ-12
data

Study design, study population and surgery technique are reported as stated in the study. Number of participants equals the participants taken into data analyses. Exceptions are reported in the column “additional information.” Patient characteristics are reported
as stated in the study; not all studies reported the same characteristics which explains the difference in the table. NR, Not Reported; COM, Chronic Otitis Media; CMED, Chronic Middle Ear Disease; CWU, Canal Wall Up; CWD, Canal Wall Down; MERI, Middle
Ear Risk Index; CWU-BOT, Canal Wall Up Bony Obliteration Tympanoplasty; CWUT, Canal Wall Up Tympanoplasty; CWDT, Canal Wall down Tympanoplasty; U-MPL, Underlay Myringoplasty; O-MPL, Overlay Myringoplasty; TEES, Transcanal Endoscopic Ear
Surgery; SF-36, Short Form Health Survey 36; COMOT-15, Chronic Otitis Media Outcome Test 15; SF-12V2, Short Form Questionnaire 12 Version 2; ZCMEI-21, Zurich Chronic Middle Ear Inventory 215 CES, Chronic Ear Survey; COMQ-12, Chronic Otitis Media
Questionnaire 123 HHIA, Hearing Handicap Inventory for Adults; SRM, Standardized Response Mean.
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