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Purpose: This retrospective study aimed to analyze the symptom profile of Meniere's disease (MD) patients, particularly focusing on the cessation of episodic vertigo and the disease's longitudinal course and the impact of major symptoms on quality of life (QoL).

Methods: The study employed a cross-sectional design and was conducted on 365 out of 560 individuals with definite MD from the Finnish Vestibular and Meniere Federation, utilizing an internet-based questionnaire. Participants were surveyed on vertigo attacks, vestibular drop attacks (VDA), balance issues, selective cognitive complaints, hearing loss, and their effects on overall quality of life (QoL). The study population comprised 79.5% females and 20.5% males, with a mean age of 63 years and an average disease duration of 15.2 years.

Results: The onset of MD was characterized by simultaneous hearing loss, vertigo, and tinnitus in 38% of participants. There was a significant delay in diagnosis for many, with 20% experiencing a delay of over 5 years. The frequency and duration of vertigo attacks generally decreased over time, with attacks becoming shorter and less severe as the disease progressed. Spontaneous remission from episodic vertigo occurred in 34% of participants variably throughout the course of MD. Of the participants 65.5% reported balance issues, and 34% experienced mild VDAs, with severe falls occurring in 10%. VDAs were more common with longer disease duration. Bilateral hearing loss developed in 34.5% of participants over the long term, with a higher risk associated with younger onset age, migraines, and family history of MD. Fatigue, anxiety, and depression were prevalent, particularly among younger participants. Cognitive impairments were linked to the severity of these symptoms and the presence of constant dizziness. QoL was significantly lower among participants with constant dizziness, with factors like fatigue, depression, VDA, and hearing loss contributing to this reduction.

Conclusions: The study highlights the complexity of MD. While vertigo may spontaneously remit, other symptoms such as VDAs, balance issues, cognitive complaints, and hearing loss often persist and worsen over time. Assessing MD solely on primary symptoms like vertigo and hearing loss is insufficient; a comprehensive evaluation is necessary for effective management.

Keywords
episodic vertigo, quality of life, vestibular drop attacks, bilateral disease, balance, cognitive impairment


Introduction

Meniere's disease (MD) is a disorder characterized by episodic vertigo, fluctuating hearing loss, tinnitus, and aural fullness. MD is thought to originate in the inner ear, as endolymphatic hydrops has been observed in histological preparations and through MRI imaging (1, 2). Although the etiology of MD is not fully understood, it is believed to arise from multiple etiological factors (3). Recent studies have associated MD with specific cytokine profiles and aberrant immunological genetic markers, suggesting an inflammatory etiology for the disease (4–7).

MD is a chronic condition with a prevalence in the general population ranging from 0.27 to 0.5% (8, 9), and there is currently no specific curative therapy available (2). The disease course is often unpredictable and is associated with severe-to-profound hearing loss, vertigo, dizziness, vestibular drop attacks (VDA), and balance and gait disturbances. Vestibular dysfunction, though less frequently observed, can also lead to cognitive impairments, including deficits in visuospatial abilities, processing speed, short-term memory, and executive function, resulting in a heterogeneous symptom profile (10, 11). Patients with MD frequently experience functional limitations and restrictions (12, 13), which contribute to a significant reduction in health-related quality of life (QoL) (14).

There have been few reports of spontaneous remission of vertigo attacks or periods of exacerbation in MD. Stahle et al. (15) observed that the frequency of vertigo episodes diminishes in the advanced stages of the disease. Similarly, Green et al. (16) suggested that the disease reaches a plateau between disease onset and 9 years of follow-up. Perez-Garrigues et al. (17) demonstrated that vertigo attacks tend to decrease annually, with 70% of patients becoming free of episodic vertigo in subsequent years. Silverstein et al. (18) evaluated 50 patients who declined surgical therapy for MD and found that 28 had complete control of vertigo within 2 years, and 35 achieved complete control after an average of 8.3 years. In Watanabe's study (19), the majority of 29 patients, including those with bilateral disease, experienced complete control of vertiginous spells after ten or more years of follow-up, though the long-term outcome of hearing preservation was not well-maintained. In a study by Tokumasu et al. (20), only 29% of MD patients were free from vertigo attacks after 7 years of follow-up.

Both clinical data and imaging evidence suggest that MD exists on a continuum, ranging from monosymptomatic cases to full-blown bilateral involvement. Interestingly, even in unilateral MD cases, up to 70% of patients may exhibit bilateral endolymphatic hydrops on MRI (21–23). Paparella and Griebie (24) analyzed the audiometric configurations of a randomly selected group of 360 patients with unilateral MD and found that in approximately half of those with bilateral disease, the second ear became involved within 2 years of the first ear's involvement. In another 27%, the second ear became involved after a period of 5 years or more, with the overall incidence of bilateral MD estimated at 32%. While sensorineural hearing loss is suspected to be an early indicator of second ear involvement, the bilaterality of MD varies significantly depending on the nature of symptoms and the diagnostic criteria employed (25).

The objective of this retrospective study was to examine the symptom profile in MD patients, with a particular focus on the cessation of episodic vertigo and the longitudinal course of the disease.



Materials and methods


Study design

A cross-sectional study design was employed to analyze registry data obtained from the Finnish Vestibular and Meniere Federation (VMF). This registry comprises detailed data collected by the VMF from its members during the establishment of a computer-based diagnostic and peer support program between 1998 and 2016 (26, 27) (Appendix, questionnaire 1). According to Finnish law, anonymous registry data collected by patient associations does not require ethical approval. However, the researchers secured permission from the VMF to analyze the data for the purposes of this study.



Participants

The original VMF database included data from 1,050 members. To evaluate the diagnostic accuracy of MD within the group, the members' diagnoses were assessed using an expert program and compared with the diagnostic criteria established by the American Academy of Otolaryngology–Head and Neck Surgery (AAO-HNS, 1995). The evaluation indicated that 97% of the members had definite MD, while 2.7% had probable MD (26, 27). The patient's medical history was entered into the inference engine to evaluate the accuracy of the diagnosis. The program operates using two categories of information: necessary and supportive data. The classification of signs depends on the specific disease; thus, one sign may be categorized as necessary, while another may be considered supportive. A necessary sign indicates that, if present, the disease is being actively considered as a possible diagnosis, such as Menière's disease. Supportive signs suggest the condition but are not required for the diagnosis. The program employs a pattern recognition algorithm, detailed in previous studies (26, 27). Based on the inference engine's analysis, different probability scores are generated. One score reflects the outcome when all necessary data have been provided, while the other accounts for missing data, leading to uncertainty. To calculate these probability values, the patient's data were compared with an optimal dataset.

To gather additional data for the present study, an electronic questionnaire was designed and distributed via email to the 1,050 VMF members (Appendix, questionnaire 2). Four reminders were sent to those who did not initially respond. A total of 560 members completed the survey. To further assess the effects of medical therapy, the disease course, and the impact of MD, a follow-up survey was conducted with a new questionnaire, to which 365 members (65.1% of the original respondents) replied (Appendix, questionnaire 3). The VMF provided the data anonymously to the researchers for further analysis. Additionally, the VMF's ethical committee approved the use of this new registry data (Protocol No: 2022-06-08). Audiograms were available for 156 participants from the original database. Of the study participants, 290 (79.5%) were female, and 75 (20.5%) were male, reflecting the gender distribution of the VMF. The mean age was 63 years (range 13–91 years), and the mean duration of the disease was 15.2 years (range 0.5–48 years).



Data collection

The survey questions focused on the impact of MD, socioeconomic aspects, and specific complaints related to the course and nature of vertigo attacks in MD. Vertigo was assessed by the date of the last attack, the frequency and duration of the attacks, and the impact of these attacks. Balance problems were queried based on their presence in the last 2 years, their characteristics, and their impact. The impact of postural complaints was rated on a five-point scale ranging from “no impact” to “severe impact,” defined by interference with activities based on the 15D instrument (28). VDA was defined as brief episodes of sudden postural instability unrelated to head movements. VDAs were classified as mild when patients experienced a sudden feeling of instability, moderate when balance issues were associated with a near-fall but were prevented by seeking support, and severe when the patient fell to the ground (29, 30). General health-related QoL was measured using the Visual Analog Scale (VAS) from the EuroQol EQ-5D-3L questionnaire (31). The impact of nine major problems associated with MD was also assessed and rated. Furthermore, participation in physiotherapy and psychotherapy was recorded, along with assessments of vitality, depression, and anxiety using the 15D instrument (28).

Medical therapy was examined by asking participants about the types of medications or therapies used, including their dosages. Participants could report information about up to 10 different drugs. The survey also included questions regarding the type of intratympanic therapy (e.g., corticosteroids, gentamicin) used (Table 1). Additionally, questions were posed about vestibular and visual training, including the types, frequency, and whether the training was guided or self-administered.


TABLE 1 Anxiety, depression and fatigue rating and number of subjects in each impact class.

[image: Table 1]



Statistical analysis

Data on the diagnosis of unilateral or bilateral MD were based on self-reported hearing loss, and the number of participants with unilateral or bilateral disease was further examined using existing audiograms. Missing data were analyzed, and where necessary, imputation was performed. Logistic regression was used to examine factors influencing the complaint profiles in MD for binary variables, while linear regression analysis was applied for continuous variables. The Kruskal-Wallis H-test was employed to examine differences between complaint groups and therapy groups. Comparisons between groups for categorical variables were made using the Mann-Whitney U-test, and for continuous variables using Student's t-test.




Results


Age of onset of MD, duration of MD, and last vertigo attack in MD

In 38% of the subjects, MD onset was characterized by the simultaneous appearance of hearing loss, vertigo, and tinnitus. The temporal gap between the onset of vertigo and hearing loss was prolonged in many cases, irrespective of whether the initial symptom was vertigo or hearing loss. In 17% of the participants, a diagnosis of definitive MD was established within the first year of symptom onset. For 21% of the participants, the diagnostic delay for definitive MD ranged from 1 to 4 years. In 11% of the participants, the time lapse between the onset of hearing loss and vertigo was 5–10 years, while in 9%, the delay exceeded 10 years. Consequently, in ~20% of the participants, the time delay between symptom onset and the definitive diagnosis of MD exceeded 5 years (Figure A1). The mean age of MD onset was 47.8 years (range 10–79 years).

Altogether, 123 out of 365 participants (34%) were free of vertigo attacks for more than 2 years at the time of the study. Figure 1 illustrates the distribution of attack-free periods in relation to the duration of MD. Analysis of variance revealed no significant difference in the cessation of episodic vertigo based on the duration of MD (F = 1.229, df = 6, p = 0.262). The clustering of dots near the bottom of the Y-axis (near zero) indicates that several participants experienced a recent vertigo attack, regardless of the disease's progression stage.


[image: Figure 1]
FIGURE 1
 Scatter plot diagram of duration since last attack of episodic vertigo (ordinate) expressed against course of MD. Each dot represent one subject. The scales are logarithmic.


When evaluating the influence of age (t = 3.42, p = 0.006) and the duration of MD (t = 2.56, p = 0.005) on the cessation of episodic vertigo, both variables were found to be significantly correlated with the pausing of vertigo episodes. This suggests that older individuals and those with a longer disease duration were more likely to experience periods without episodic vertigo. However, the age at which individuals initially developed MD did not significantly influence the pausing of episodic vertigo (t = 0.19, p = 0.363).



Character of dizziness and vertigo in MD

Participants reported experiencing both episodic vertigo and constant dizziness, with or without accompanying vertigo episodes. Specifically, 26.8% of participants reported no vertigo spells or dizziness in the past 2 years, while 3% experienced constant dizziness without episodic vertigo. Additionally, 21.6% had both episodic vertigo and constant dizziness, and 48% experienced episodic vertigo without constant dizziness (Figure A2).



Duration of the vertigo attacks

The duration of vertigo episodes in MD was found to be highly variable (Figure 2A). Notably, only 40.7% of vertigo attacks conformed to the current diagnostic criteria for MD (32), suggesting that the characteristics of vertigo in MD may change over time (r = −0.197, p < 0.001). Vertigo episodes lasting between 20 minu and 4 h were more prevalent in the early stages of the disease, whereas brief episodes of ~1 min were more commonly observed in the later stages (Figure 2B). Additionally, prolonged vertigo attacks were more frequently reported in advanced stages of the disease (ANOVA, F = 5.461, p < 0.001). The brief vertigo attacks were associated with change in position of head and resulted in weak (Kruskal-Wallis test, H = 4.30, p = 0.038) or moderate vertigo (H = 5.47, p = 0.019) as in BPPV. This association was not met with strong vertigo (H = 0.38, p = 0.845).
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FIGURE 2
 (A) Duration vertigo attacks among participants rated from attacks <1 min to >24 h in percent of the subjects. (B) Changes in frequency of vertigo during course of MD (ordinate) and by frequency of vertigo attacks (abscissa). Means and SE are given.




Frequency of the vertigo attacks

Episodic vertigo attacks in MD were most frequently reported to occur less than once per month (35.6%), followed by less than once per year (13.7%) and monthly (10.4%). Vertigo attacks occurring weekly (4.1%) and daily (1.4%) were relatively rare (Figure A3). An analysis of the trends in vertigo frequency throughout the course of MD revealed a general decrease in attack frequency over time (ANOVA F = 4.4, p < 0.001). However, no specific frequency of vertigo attacks was significantly associated with the duration of MD (Bonferroni test, p = n.s. between different attack frequencies).



Impact of the vertigo attack

The majority of participants rated vertigo as significantly strong, with 64% reporting that the attacks interfered with their daily activities. Specifically, 39% of the participants needed to rest during an attack, and 25% experienced difficulties even while resting (Figure 3A). In contrast, 6% of the participants reported no interference with daily activities, and 12% reported only mild interference. The severity of the attacks decreased over the course of MD, as indicated by a negative correlation between the course of the disease and the impact of attacks (r = −0.141, p < 0.001) (Figure 3B).
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FIGURE 3
 (A) Impact of vertigo rated by interference of daily activities (from no interference to very strong interference) in percent of the subjects. (B) Changes of impact of vertigo during course of MD (ordinate) by impact of vertigo rated by interference of daily activities (abscissa). Means and SE are given.




Vestibular drop attacks in MD

Among the participants, 172 (47%) did not report any VDA during the last 2 years. However, 123 participants (34%) experienced brief, mild postural perturbations, unassociated with head movement and without the risk of falling. A Tumarkin-like fall to the ground occurred in 37 participants (10%), while another 37 participants (10%) were able to prevent a fall by seeking support (Figure A4A). Although VDA occurrences were infrequent and predominantly occasional (35%), they could result in severe consequences for some participants (Figure A4B). Among those who fell to the ground, 24 reported syncope, with 3 cases being eye-witnessed. No significant association was observed between the prevalence of syncope and the duration of MD (ANOVA, F = 1.15, p = 0.307).



Balance problems in MD

Over the past 2 years, 238 participants (65.5%) reported experiencing balance problems outside of vertigo attacks. These balance issues were characterized into different types: 23% described them as a slow swaying sensation, and 7% as a rocking sensation, both consistent with Mal de Debarquement Syndrome (MdDS). Additionally, 49% of participants reported experiencing balance problems akin to tripping. Figure 4A illustrates the varying degrees to which these balance problems impacted daily life. Most participants reported very slight (24%) or slight (42%) difficulties in carrying out daily activities. Meanwhile, 18% experienced moderate restrictions, and 8% reported severe or very severe limitations in their daily activities.
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FIGURE 4
 (A) Severity of balance problems rated as no, slight, some, moderate, severe and very severe impact on daily life. (B) Effect of course of Meniere's disease on the impact of balance problems. Means and SE are shown.


Figure 4B illustrates the relationship between balance problems and the progression of MD, indicating how the impact may evolve as the disease advances. ANOVA analysis revealed that the impact of balance problems did not significantly change with disease progression (F = 0.585, p = 0.711) or with increasing age (F = 1.150, p = 0.333). However, the impact of balance problems was significantly correlated with the duration of attack-free periods (Kruskal-Wallis test, H = 14.4, p = 0.013).



Longitudinal course of hearing loss

Figure 5 compares the percentages of participants experiencing unilateral vs. bilateral hearing loss due to MD. Initially, 2.4% of participants had bilateral hearing loss, which increased to 13.8% within the first year, 27.7% within 4 years, 28.7% after 5–10 years, and 34.5% after 10 years (Kruskal-Wallis test, H = 14.9, p < 0.001).
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FIGURE 5
 Percent of participants with unilateral or bilateral hearing loss during MD. Solid lines represent bilateral hearing loss. Broken lines represent unilateral hearing loss. HL right, hearing loss in the right ear; HL left, hearing loss in the left ear; HL bilat, bilateral hearing loss. Means and standard error are shown.


In a selected group of participants (n = 156), audiograms were available, allowing for an analysis of the development of hearing loss in patients with MD. The mean hearing levels at frequencies of 500, 1,000, and 2,000–4,000 Hz were used for the analysis. In cases of bilateral MD, the hearing level represents the average of both ears. Patients with a history of bilateral MD longer than 10 years had an average hearing loss of 51.2 dB (SE = 2.9 dB), while those with unilateral hearing loss showed an average of 49.3 dB (SE = 9.6 dB) in the right ear and 54.0 dB (SE = 5.9 dB) in the left ear. The measured hearing loss corresponded with the observed prevalence of experienced hearing loss (Figure 5). Cessation of vertigo did not significantly influence hearing loss (Student's t-test, t = 1.251, p = 0.080). Logistic regression analysis explored the risk factors for bilateral hearing loss, revealing that migraine (p = 0.09), onset of MD at a younger age (p < 0.001), and having siblings with MD (p = 0.003) were associated with an increased risk of bilateral hearing loss.



Anxiety, depression, and fatigue during the longitudinal course of MD

Table 1 presents data on the distribution of depression, anxiety, and fatigue across varying severity levels, along with statistical analyses (ANOVA and Kruskal-Wallis tests) exploring how these symptoms relate to age, duration of MD, and the presence of vertigo. Depression, anxiety, and fatigue were reported by 67, 64, and 82% of subjects with MD, respectively (Table 1), with slight symptoms being the most common for all three conditions. These complaints were inversely related to age, with older participants experiencing these symptoms less severely than younger participants. The severity of depression, anxiety, and fatigue was significantly related to age, duration of MD, and the presence of vertigo.

In a logistic regression analysis that considered various MD-related complaints, VDA were the only factor significantly associated with the use of antidepressants (p = 0.007), with an odds ratio of 3.2.



Health-related quality of life and rating of the impact on different complaints in MD

Participants who had been attack-free for 2 years or more reported a QoL score of 69.6, while those experiencing episodic vertigo reported a QoL score of 68.3. There was no significant difference in QoL between those with episodic vertigo and those without. However, when comparing these groups to participants with constant dizziness, significant differences in QoL were observed (ANOVA, F = 4.79, p = 0.006). The Bonferroni test revealed that participants with episodic vertigo and constant dizziness, as well as those with constant dizziness alone, had significantly lower QoL compared to those without vertigo (p = 0.014) and those with vertigo alone (p = 0.019). This indicates that constant dizziness, with or without vertigo episodes, significantly reduces QoL (Figure A5).

The duration of MD (r = 0.252, p < 0.001) and age (r = −0.234, p < 0.001) were both associated with reduced quality of life (QoL), indicating that older individuals or those with a longer history of MD had lower QoL scores. In contrast, the duration of episodic attack-free periods did not have a significant impact on QoL (ANOVA, F = 1.007, p = 0.421).

In a linear regression analysis, fatigue, depression, VDA, hearing loss, and working with display instruments (such as personal computers or television) were identified as significant factors in the model (p < 0.001) that contributed to a reduction in QoL. These variables collectively explained 24.1% of the variability in QoL (r = 0.491) (Table 2).


TABLE 2 Impact of cognitive symptoms and Meniere's disease symptoms in reduction of health-related quality of life in linear regression analysis.
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Participants were asked to rate the impact of the cardinal symptoms of MD from most severe to least problematic on a scale of 1–9. If a participant did not experience a particular symptom, they could leave the rating blank. Figure 6 illustrates the impact of these symptoms on the lives of participants with episodic vertigo compared to those who had been free of episodic vertigo for at least 2 years. A lower score indicates a lesser impact on the participant's life. The analysis showed that the cessation of episodic vertigo did not result in significant differences in the impact of the various symptoms of MD (Mann-Whitney U-test, no significant differences).


[image: Figure 6]
FIGURE 6
 Rating of most severe complaints among participants divided on absence of episodic vertigo for 2 years or more.





Discussion

We conducted a cross-sectional study involving 365 out of 560 participants from a patient organization to evaluate the long-term course of MD. The study revealed that, in the long term, 34.5% of participants developed bilateral hearing loss. Episodic vertigo abated in 34% of participants for more than 2 years, with the cessation of episodic vertigo occurring at varying time points during the disease. Over time, the nature of vertigo attacks changed, with shorter attacks becoming more common, and the frequency of attacks generally decreasing. The severity of vertigo also diminished in the long run. Neither very short nor very long attacks have been reported in prior studies (17). Our findings also indicated that the impact of vertigo attacks became milder as the duration of MD increased, consistent with previous literature. The changing frequency and duration of vertigo episodes with disease progression provide valuable insights into symptom evolution and highlight the need for adaptable management strategies as MD advances and the brief vertigo attacks were associated with change in position of head as in BPPV. This finding is important since patients with MD commonly develop BPPV in the final stages and we observed.

While the frequency of VDA was associated with longer duration of MD, the overall frequency of VDA did not change significantly during the disease. VDAs were mild in 34% of cases, moderate in 10%, and severe enough to cause falls in 10%. Postural problems were associated with the cessation of vertigo. Changes in QoL were not related to remission from episodic vertigo but were instead explained by cognitive consequences of MD, such as fatigue, depression, visual problems, VDA, and hearing loss.

The results indicate that the impairment caused by MD is complex and often misunderstood, even among professionals. Therefore, MD should not be considered “cured” when “spontaneous remission” of vertigo occurs. As descriptions of the quality of vertigo and dizziness described by the patients are based on personal experience, they may not match the doctor's experience of complaint classifications, especially in classifying patients with dizziness. The natural course of MD introduces problems related to mood, cognition, participation restrictions, and activity limitations, all of which impact disability and QoL. In this study, MD began with the classic symptoms in only 40% of patients, confirming previous reports of challenges in diagnosing the disease in monosymptomatic cases (22, 23).

In the present study, the bilaterality of hearing loss was ~14% after 1 year, increasing to 34% over the long course of MD, which is consistent with previous reports (33). Consistent with our results, previous studies have associated the risk of developing bilateral MD with younger age of onset, the presence of migraines, familial history of MD, history of ear infections, autoimmune diseases, and genetic variants (34, 35). Shojaku et al. (20) reported bilateral MD in 9% of a series of 958 patients with definite MD. Kodama et al. (36) studied 480 cases of MD, finding that 135 (28%) showed fluctuating cochlear symptoms in the contralateral ear, classifying these cases as bilateral involvement. The present study revealed that unilateral hearing loss tended to progress to bilateral hearing loss in 1–4 years, which is shorter than previous reports (15, 25, 37). This topic still requires further investigation.

Eraslan Boz et al. (38) employed a comprehensive array of neuropsychological measures and found that cognitive deficits in MD were associated with impairments in attention, visual memory recall, visuospatial construction, and planning skills, among other cognitive domains. The unpredictability of MD attacks, along with chronic dizziness and ear symptoms, may exacerbate mental stress, contributing to conditions such as anxiety, depression, panic disorder, and dyssomnia (39). These factors may mediate cognitive impairment (11, 40).

In the present study, we focused on vestibular-associated cognitive impairments, including mood, attitude, balance, and visual disturbances. Fatigue was the most commonly reported problem, with 38% of participants experiencing moderate to very severe fatigue. Additionally, moderate to very severe symptoms of depression and anxiety were reported by 20 and 18% of participants, respectively. These complaints were age-related, with older individuals experiencing these symptoms less severely than younger patients. The duration of episodic vertigo-free periods also differed with respect to the severity of these complaints. Notably, participants with longer vertigo-free periods more frequently used antidepressant or anxiolytic medications, suggesting that vertigo was not the primary reason for medication. The ability to cope with MD may explain the individual variability in mental stress-related complaints. A previous study found that cognitive improvements correlated with decreases in dizziness handicap index scores (39).

Balance problems were reported by 65.5% of participants, who experienced these issues outside of episodic vertigo over the past 2 years. These balance problems were characterized in different ways: 30% of participants described them as a slow swaying or rocking sensation, consistent with the diagnostic criteria for Mal de Debarquement Syndrome (MdDS) (41). We did not observe that the complaints of MdDS would be associated with any triggering incident and we consider the MdDS to be spontaneous type and caused by deranged otolith-semicircular canal interaction (41). These balance issues were inversely correlated with the duration of attack-free periods, indicating improvement in symptoms following the cessation of vertigo.

Participants who experienced both episodic vertigo and constant dizziness frequently reported visual problems, difficulties with computer use, and fatigue, suggesting impairments in cognitive function. Persistent Postural Perceptual Dizziness (PPPD) manifests with one or more symptoms of dizziness, unsteadiness, or non-spinning vertigo that are present on most days for at least 3 months or more and are exacerbated by upright posture, active or passive movement, and exposure to moving or complex visual stimuli (42). PPPD unifies key features of chronic subjective dizziness, phobic postural vertigo, visual subjective vertigo, and related disorders. The outcome of the present study indicates that constant dizziness and episodic vertigo are complaints of the similar kind of disorder and cognitive complaints in MD and PPPD may describe involvement of neural network in of vestibular disease process. So far, there is insufficient evidence to separate constant dizziness in MD from PPPD.

We hypothesize that constant dizziness is a sign of cognitive dysfunction closely associated with vestibular system malfunction (43). Therapeutic approaches for these cognitive complaints remain poorly understood, and further research in this area is needed (30). Developing effective therapies for cognitive complaints is crucial, as these factors are key determinants of quality of life in MD patients.

A recent consensus document in the USA advises against physiotherapy for periodic vertigo but supports the use of information dissemination, steroids, balance rehabilitation, and ablative treatment of vestibular function (44). Notably, the consensus documents, like other therapeutic regimens, do not recognize constant dizziness or cognitive problems as components of MD. Some efforts have been made to address these issues, such as the use of meditation (45). Adding cognitive-behavioral therapy to self-administered vestibular rehabilitation exercises in patients with phobic vertigo showed a positive short-term effect, although this effect was not sustained at 1-year follow-up (46). Other studies on patients with continuous subjective vertigo have shown more promising results (46). Regarding Persistent Postural-Perceptual Dizziness (PPPD), management has included effective communication and tailored treatment strategies, such as vestibular rehabilitation and cognitive-behavioral therapy (47, 48). For MdDS, a special therapy with visual vestibular interaction training has been suggested and with such therapy about 70% of the vestibular patients seem to respond positively (49). The implementation of a home-based virtual reality protocol for rehabilitation has also shown potential in improving balance control and QoL in the presence of cognitive decline (50).

The prevalence of VDA in patients with MD has been previously estimated to be ~13%, with these attacks often leading to falls (51). The pathophysiology of VDA is believed to involve sudden alterations in the function of the otolith organs, specifically the utricle or saccule. These changes lead to an incorrect perception of gravitational reference, causing reflex movements that misalign the body relative to Earth's true gravity, resulting in a sensation of being thrust to the ground. In the majority of MD patients, VDA occurs in a less severe form (29, 52). VDAs are also associated with gait problems and postural instability (30), although disequilibrium during attack-free periods or persistent disequilibrium is primarily observed in the later stages of the disease (53). Our study confirmed that the occurrence of VDAs is associated with a longer duration of MD.

In elderly patients, particularly when associated with syncope, VDAs may be misinterpreted by healthcare providers as part of a “geriatric syndrome” due to their multi-symptomatic presentation. A chart audit by Kwong and Pimlott (54) found that 46% of elderly patients presenting with vertigo during primary consultations were either improperly diagnosed or their symptoms were attributed to the natural aging process. Moreover, healthcare professionals often lack awareness of the association between inner ear disorders, particularly drop attacks with falls, postural instability, and syncope.



Limitations of the study

We found that the terms “vertigo” and “dizziness” are often misinterpreted by patients, being conflated with balance and gait problems, cognitive complaints, and light-headedness. This misinterpretation has been reported in previous studies as well (55). To address this, we used specific questions to further characterize the type of vestibular complaint, differentiating between episodic vertigo (characterized by rotatory attacks with a spinning sensation) and dizziness. Defining the “attack-free period” is also challenging, as balance problems, dizziness, and VDA can fluctuate over time and mostly the patients experience better and worse days.

Given that the current study is based on self-reports, several limitations must be acknowledged. The questionnaire was anonymous, preventing us from posing additional focused questions to participants or retrieving retrospective hospital records. As a result, the findings of this study should be interpreted with caution and regarded as exploratory.

We also had limited access to audiometry data, with only 156 out of 365 subjects providing such information, which constrained our ability to include comprehensive audiometric data. Unlike most studies that report the worst hearing levels across multiple audiograms, our results are based on self-reported hearing loss in either one or both ears. This limitation may introduce bias, particularly in patients with fluctuating hearing loss, who might perceive their hearing as normal despite audiometric evidence of “progressive hearing loss” or in age related hearing loss.

Additionally, the study sample had a predominance of female participants, reflecting the membership of the patient organization of VMF, where females are more socially active in health-related matters. However, there appears to be no significant difference in the complaint profile based on gender, suggesting that this gender imbalance may not have biased the study's outcomes.



Conclusion

The findings from this study provide valuable insights into the long-term course of Meniere's disease (MD) and its multifaceted impact on patients' lives. The study highlighted that while spontaneous remission of vertigo occurs in approximately one-third of MD patients, this does not equate to a resolution of the disease. Other symptoms, including vestibular drop attacks (VDAs), balance issues, cognitive impairments, and bilateral hearing loss, continue to evolve and affect patients' quality of life (QoL). These results underscore the need for a more comprehensive approach to the diagnosis and management of MD, one that considers the full spectrum of symptoms beyond vertigo.

The variability in symptom progression and the development of bilateral disease, as well as the cognitive and psychological impacts observed, suggest that MD is a complex and heterogeneous condition. This complexity can make diagnosis and treatment challenging, requiring personalized management strategies that address both the physical and psychological aspects of the disease.

Further research is needed to explore the underlying mechanisms driving the progression of MD, particularly the factors leading to bilateral involvement and the cognitive and psychological sequelae associated with the condition. Additionally, the development of therapeutic interventions that target the broader spectrum of MD symptoms, including constant dizziness, cognitive decline, and psychological distress, is crucial for improving patient outcomes.
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