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Background: Vertigo and dizziness are frequent presenting symptoms in the emergency department and in outpatient centers. While the majority of dizzy patients are evaluated by primary care physicians, specialists are often involved in the diagnostic workup. We aimed to gain more insights into the role of specialists in the care of dizzy patients.

Materials and methods: Board-certified neurologists and ear–nose–throat (ENT) physicians working in Switzerland were invited to participate in an online survey. Descriptive statistical analyses were performed, and prospectively defined hypotheses were assessed using correlation analyses.

Results: All 111 participating specialists (neurologists = 62; ENT specialists = 49) were familiar with testing for posterior canal benign paroxysmal positional vertigo (BPPV), and 66% regularly applied provocation maneuvers for suspected lateral canal BPPV. Reposition maneuvers for posterior (99%) and lateral (68%) canals were frequently performed. ENT physicians were familiar with lateral canal BPPV repositioning maneuvers significantly more often than neurologists (84 vs. 56%, p ≤ 0.012). Specialists strongly agreed that performing the head impulse test (86%) and looking for deficient eccentric gaze holding (82%) are important. Compared to neurologists, significantly fewer ENT physicians indicated ordering brain MRI in acutely dizzy patients (OR = 0.33 [0.16–0.067], p = 0.002) and physical therapy in patients with acute (50 vs. 20%, p = 0.005) or episodic/chronic dizziness (78 vs. 50%, p = 0.003).

Conclusion: We found substantial differences in the care of dizzy patients by neurologists and ENT physicians. This underlines the need for a standardized, guideline-oriented diagnostic workup and treatment across specialties. Dedicated training for performing lateral canal BPPV repositioning maneuvers should be prioritized for neurologists. Similarly, physical therapy should be considered more often by ENT physicians.
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1 Introduction

Vertigo and dizziness are among the most frequently reported reasons for seeking medical advice, with a prevalence rate of 8.8 per 1,000 visits in a large ambulatory care survey in the US (1). Although some authors misuse/use these terms interchangeably, the Bárány Society (2) has provided precise definitions. Dizziness is the sensation of disturbed or impaired spatial orientation without a false or distorted sense of motion. Vertigo is the sensation of self-motion when no self-motion is occurring or the sensation of distorted self-motion during an otherwise normal head movement. Here, “dizzy patient” and “dizziness” are used in their general sense. While half of all consultations for dizziness were with primary care physicians (PCPs, 51.9%), significant fractions were seen by specialists such as ear–nose–throat (ENT) physicians (13.3%) and neurologists (9.6%) (1). Based on a survey performed by primary care physicians in Switzerland, we identified several significant limitations in the care of dizzy patients (3, 4). This included infrequent use of state-of-the-art neuro-otological bedside examination techniques, a substantial rate of undiagnosed cases reaching 50% in patients with episodic/chronic dizziness, leading to a high referral rate to specialists both in acutely dizzy patients (30%) and patients with episodic or chronic dizziness (50%), and challenges in the interaction between PCPs and specialists such as long waiting periods (4).

In patients assessed by specialized tertiary dizzy clinics, a change in diagnosis can be observed frequently (5–7), as demonstrated in a Swiss academic vertigo center with the fraction of undiagnosed cases decreasing from 70 to 10% (5). Similarly, in a South Korean referral-based dizziness clinic run by neurologists, the fraction of unclear cases was low (5%) (8). While this underlines the importance of highly specialized dizziness clinics in the care of the dizzy patient, such tertiary centers will focus on complex cases and typically have long waiting periods. Consequently, specialists without a sub-specialization in neuro-otology will more likely be involved in the assessment of dizzy patients. Furthermore, based on their individual training, specialists will be more familiar with certain diagnoses leading to dizziness than with others. In a retrospective analysis of a nationwide practice database focusing on ICD-10 codes related to dizziness and vertigo retrieved from 138 ENT practices in Germany, a high rate of unspecific diagnoses (“dizziness and giddiness,” 68%) and a low rate of further referral (e.g., to neurologists, 3.7%) were identified (9). Also, in an emergency department (ED) setting, a surprisingly low rate of agreement on the diagnosis of 39% was found between neurologists and ENT physicians (10). Historically, the wording of identical pathologies was not consistent between ENT specialists and neurologists, which may explain these inconsistencies at least partially.

Similarly, in the ED setting, only a subset of acutely dizzy patients will be seen by specialists. In a secondary Spanish hospital, only 1.7% of all patients presenting with vertigo, gait instability, or dizziness to the ED were evaluated by ENT physicians (11). In contrast, in the ED of a large Swiss academic hospital, with the availability of neurologists and ENT physicians 24/7, substantial fractions of dizzy patients were seen by a neurologist (35.3%) or an ENT physician (11.4%). The resulting rate of vestibular symptoms of unknown origin (14.3%) was below the fraction (20–30%) previously reported (12). This emphasizes the importance of triage and the value of multiple specialized assessments in selected cases with acute dizziness.

We aimed to improve our understanding of the role of specialists in the care of dizzy patients. Therefore a structured questionnaire was designed and sent to both neurologists and ENT physicians. This questionnaire addressed the same aspects as the questionnaire previously used in PCPs (3, 4) and was obtained again in the context of the Swiss healthcare system, but now focusing on the specialists' perspective. Included were assessments of the different diagnostic and therapeutic approaches used by these specialists, including those promoted recently, such as applying the HINTS bedside examination [head impulse, nystagmus, test of skew; (13)] in acutely dizzy patients. We hypothesized that more years of professional experience, the presence of a multi-team or multidisciplinary working place and the specialty would have a significant impact on the approaches used to diagnose and treat dizzy patients and thereby influence the rate of unclear dizzy cases, which would, in turn, need to be referred to other specialist(s).



2 Materials and methods


2.1 Design of the questionnaire

For this survey-based study, a structured anonymous online questionnaire was designed by the authors (AZ, GM, and AT), targeting board-certified neurologists and ENT physicians working in private practice or in (academic/non-academic) hospitals in Switzerland, referred to as “specialists” in this article. Three main sections were defined to address the pre-specified key aims of the study, reflecting the same overall structure of the survey as previously used for PCPs (3, 4). While in the first section, a detailed picture of current practice when assessing dizzy patients by specialists will be obtained, the second section focuses on identifying limitations faced by the specialist in the diagnostic workup and in the treatment of the dizzy patient. In the third section, the participants will be offered various potential strategies to improve the standard of care for the dizzy patient and the interaction between generalists and specialists. Specifically, the value of different teaching formats was evaluated (see the Appendix in Supplementary material for the full questionnaire). In the questionnaire, key epidemiologic information was also obtained, including the setting of the specialists' working place (location and number of physicians employed), years of professional experience, and educational background. The estimated time needed to fill out the questionnaire was 20–25 min. The questionnaire was available in both German and French, and the translation from German to French was supervised by a native French-speaking expert.



2.2 Delivery of the questionnaire and identification of suitable participants

Survey Monkey (Momentive Global Inc., San Mateo, CA, USA) was used for the delivery of this online-only questionnaire, which was sent to suitable physicians based on a database of interested specialists run by healthbook.ch. According to the most recent report of the Swiss Medical Association (FMH) published in 2022, 999 board-certified neurologists and 898 board-certified ENT physicians are currently practicing in Switzerland (14). The target sample size was 150 completed surveys, and we aimed for a proportional representation of participants from all parts of Switzerland. Proportional to the languages spoken in Switzerland, we aimed for 100 questionnaires from specialists living/working in the German-speaking part of Switzerland and 50 questionnaires from specialists located in the French or Italian-speaking part of Switzerland (summarized as “Latin part of Switzerland”). Reimbursement for completion of the questionnaire was provided to each participant to compensate for time and effort spent. Recalls for participation were sent out by email 18 times in total, separately to neurologists and ENT physicians, in the period from February 2022 to September 2022.



2.3 Statistical analysis of the questionnaire

In the first step, a descriptive statistical analysis of the questionnaire was made, summarizing epidemiologic data, diagnostic tests performed, and treatments initiated. In a second step, univariable and multivariable statistical analyses were run to validate the pre-specified hypotheses, reflecting the same approach as previously applied when assessing the results from the survey sent to PCPs (3, 4). If the p-value was smaller than 0.2 in the univariable analysis, then this variable was also included in the multivariable analysis. Statistical support was provided by DH from the clinical trial unit (CTU) of the University of Bern (Switzerland).

As in the previous studies (3, 4), a series of scores to reflect key aspects of the diagnostic workup (both history taking and bedside testing) were predefined by the authors (AZ, GM, and AT) and were used to correlate with several epidemiologic aspects, including years of professional experience, location of the specialists' office, and reported number of dizzy patients evaluated. These scores were graded based on the extent to which the specialists agreed with a given procedure or the indicated importance of a proposed measure, ranging from, for example, 3 points (very important/fully agreed; 100%) and 2 points (rather important/partially agreed) to 1 point (rather unimportant/partially disagree) and 0 points (not important at all/disagree at all); or if binary, 1 point = agree/used (100%) to 0 points = disagree/not used (0%). All statistical analyses were performed using Stata version 17. Overall scores were derived from the sum of the underlying items and then indexed to 0–100%, or if derived from different scales, first indexed and then averaged. Fractional regressions (odds ratios [OR] with 95% confidence intervals [CI]) are reported for indexed scores; binary dependent variables were analyzed using logistic regression (OR with 95% CI). Descriptive statistics report means with standard deviations (±SD), medians with interquartiles (25–75%), counts with percentages (% of non-missing cases), and sample sizes (number of respondents). See Figure 3 for a full explanation of each of the scores derived from the respondents' questionnaire items.




3 Results


3.1 Epidemiologic key aspects of participating specialists

We contacted a total of 959 neurologists and 373 ENT physicians. A total of 111 completed surveys from either board-certified ENT physicians (n = 49; return rate = 14.5%) or neurologists (n = 62; return rate = 6.5%) were included. Only a minority of participants (36%) were female. Age distribution among the two participating specialties (ENT vs. neurology) was distinct, with a significantly higher fraction of younger (aged 40 years or less) participants in the neurology group than in the ENT physicians' group (40 vs. 8%, p < 0.001; for details, see Table 1). While a majority of participating neurologists worked in hospitals (41/62, 66%), this was true only for a minority of ENT physicians (8/49, 16%). For those specialists working in private practice (n = 62), offices were located in cities (43/62, 69%), whereas offices in the agglomeration (9%) or rural offices (8%) were less frequent. Participants working in the German part of Switzerland were relatively overrepresented compared to participants from the Latin part of Switzerland (78 vs. 22%).


TABLE 1 Epidemiologic key results of participating specialists.
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While the majority of ENT physicians worked alone (37%) or in small offices (2–4 physicians, 49%), most neurologists worked in larger offices (five or more physicians, 55%). The average (±1 SD) number of years of working experience of participating specialists was 21.9 ± 10.4 years, with ENT physicians reporting significantly higher values than neurologists (26.9 ± 9.4 vs. 17.9 ± 9.5 years, p < 0.001). On average (±1 SD), participating specialists saw 14.7 ± 7.9 patients per day, spending 24.4 ± 6.5 min per patient. Importantly, ENT physicians reported seeing a significantly higher number of patients per day, resulting in lower consultation times (for details, see Table 1). Over the period of a month, the number of patients seen with a leading symptom of dizziness averaged 19.3 (±15.9, 1 SD, range: 0–100 patients). Whereas, 96% of participating ENT physicians indicated that they spend more time on average with a patient presenting with dizziness than with a patient reporting other chief complaints, this number was significantly (p < 0.001) lower for neurologists (47%).



3.2 History taking in patients presenting with vertigo or dizziness

With regard to history taking in the dizzy patient, participating specialists agreed for sure or tended to agree to all proposed questions with rates of 76–98% (see Figure 1). Highest rates for strong agreement received the questions asking about body movements that triggered dizzy spells (97%), asking about accompanying (ear) symptoms (91–92%), and about the duration of a single attack (91%), whereas lowest fractions for strong agreement were found for asking about the intensity of vertigo/dizziness (41%), a recent head/neck trauma (63%), and falls in a certain direction (63%).


[image: Figure 1]
FIGURE 1
 Response patterns of participating specialists are shown for a series of questions when taking the dizzy patient's history. For each question, the percentage of specialists and the level of agreement they indicated (ranging from “disagree at all” to “agreed for sure”) are illustrated. For each question, the number (n) of valid replies is provided in brackets.




3.3 Clinical examination of the patient presenting with vertigo or dizziness
 
3.3.1 Bedside tests performed

When examining the dizzy patient at the bedside, participating specialists agreed for sure or tended to agree to all proposed tests with rates of 71–98% (see Figure 2). The highest rates of approval were found for performing provocation maneuvers when benign paroxysmal positional vertigo (BPPV) was suspected (96%), for looking for a spontaneous nystagmus with fixation removed (95%) or preserved (89%), for performing the head impulse test (86%), and for looking for gaze-evoked nystagmus (82%). In contrast, rates of strong agreement for performing an otoscopy (46%), examining hearing (47%), and performing the alternating cover test (49%) were the lowest. We calculated a set of scores to assess the specialists' familiarity with structured diagnostic algorithms in the dizzy patient based on history-taking and bedside tests (see Figure 3 and its legend for details). While for some scores most specialists performed well, such as timing and triggers (Figure 3A), “essential” in BPPV (Figure 3I), and the “superscore” in episodic/chronic dizziness (Figure 3K), they scored lower in other scores, including HINTS+ (Figures 3B, C), ataxia of stance and gait (Figure 3E), and education (Figure 3L).
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FIGURE 2
 Response patterns of participating specialists are shown for a series of clinical examinations when assessing the dizzy patient. For each question, the percentage of specialists and the level of importance they indicated (ranging from “not important at all” to “very important”) are illustrated. For each question, the number (n) of valid replies is provided in brackets.
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FIGURE 3
 Specialists' (neurologists, ENT) performance for various scores is illustrated. These scores are identical to the ones previously used in the survey sent to PCPs (4). This included the following scores: timing and triggers [A: asking for the frequency and duration of dizzy spells, triggers (specific body movements/positions, specific situations), accompanying symptoms; 16], HINTS (B: performing the head impulse test, looking for gaze-evoked nystagmus and for skew deviation), HINTS+ (C: HINTS plus looking for new-onset unilateral hearing loss), hearing (D: testing for new-onset hearing loss, performing otoscopy), ataxia of stance and gait (E: assessment of walking on the line (with/without viewing), Romberg test, Unterberger stepping test), subtle oculomotor and vestibular signs (F: performing HINTS and testing for spontaneous nystagmus with both fixation preserved and removed), “essential” in acute vertigo/dizziness (panel G: testing for HINTS+, assessment of walking on the line (with/without viewing), Romberg test and for spontaneous nystagmus with both fixation preserved and removed), “essential” in episodic/chronic vertigo/dizziness (H: performing provocation maneuvers, the head impulse test, assessments of walking on the line (with/without viewing) and the Romberg test), “essential” in suspected BPPV (I: asking for timing and triggers and performing provocation maneuvers), superscore acute vertigo/dizziness (J: essential in acute vertigo/dizziness and timing and triggers), superscore for episodic/chronic vertigo/dizziness (K: essential in episodic/chronic vertigo/dizziness and timing and triggers), education (L: analog media (hands-on courses, workshops, national recommendations, practical recommendations) and digital media (smartphone apps, webinars).


In the next step, we evaluated the use of HINTS (i.e., performing the head impulse test, testing for gaze-evoked nystagmus and for skew deviation [see (13)]) or its extension (the HINTS+, including new-onset unilateral hearing loss [see (15)]) in patients with acute prolonged dizziness. Specifically, we assessed the impact of the specialists' age on the calculated HINTS+ composite score (i.e., a score based on the indicated importance of the HINTS+ components by the specialists). Noteworthy, no significant correlations were observed for both the HINTS score (p = 0.20) and the HINTS+ score (p = 0.66). This was also true when adding testing for spontaneous nystagmus (with and without fixation) to the HINTS bedside examination, again showing no correlation of this “subtle oculomotor and vestibular signs” score with specialists' age (p = 0.31). In comparison, interviewed specialists (ENT physicians vs. neurologists) showed significantly different results in several scores. Specifically, ENT physicians scored significantly higher in the “audio-vestibular testing score” (reflecting the availability of quantitative audio-vestibular testing including video-head impulse testing, caloric irrigation, video-oculography, vestibular-evoked myogenic potentials, etc.) (28.6 [14.3; 71.4] vs. 14.3 [0.0; 28.6], p < 0.001) and in the “hearing score” (including otoscopy and testing hearing by use of finger rub) (100 [83.3; 100] vs. 66.7 [50; 66.7], p < 0.001).



3.3.2 Tools available for the examination

Asked about bedside tools available for the clinical neuro-otological examination, almost all participating specialists indicated that Frenzel's goggles (94%) were available, whereas video Frenzel's goggles were more often used by ENT physicians than by neurologists (69 vs. 11%, p < 0.001). Similarly, almost all ENT physicians used an otoscope, whereas rates for neurologists were lower (100 vs. 65%, p < 0.001). The opposite was true with regard to the use of a vibration tuning fork (94 vs. 78% [neurologists vs. ENT physicians], p = 0.023) and an eye chart (65 vs. 16%, p < 0.001).

Overall, quantitative audio-vestibular testing was more frequently used by ENT physicians than by neurologists. Significantly higher rates of ENT physicians than neurologists reported the use of hearing testing, including smartphone-based applications, video-head impulse testing, caloric irrigation, and cervical vestibular-evoked myogenic potentials. In contrast, all other quantitative testing was used by both specialties at similar frequencies (see Table 2 for details).


TABLE 2 Diagnoses most frequently made and diagnostic tools available (ENT, neurology).
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3.3.3 Frequency of diagnoses in patients presenting with vertigo or dizziness

Asking to provide a ranking among a selection of nine potential diagnoses in the dizzy patient, “BPPV” was by far the most frequent diagnosis made by specialists, ranking first in 60.4% of participants (median and interquartile range [IQR, 25%−75%]: 1.0 [1.0; 2.0]). The second frequent diagnosis was “multifactorial dizziness” (ranking first place in 10.2% and second place in 17.7% of specialists, with a median ranking of 4.0 [2.0; 5.0]). The diagnosis of “acute unilateral vestibulopathy” followed in third place (ranking first in 4.6% of specialists, second in 19.4%, and third in 20.4%, with a median ranking of 4.0 [3.0; 6.0]; see Table 2). When assessing the rankings made by ENT physicians and neurologists separately, we noted differences in the ranking list. While BPPV was the most frequent diagnosis in both specialties, acute unilateral vestibulopathy and Menière's disease were ranked higher by ENT physicians than by neurologists. In contrast, dizziness and gait imbalance related to peripheral neuropathy were more often diagnosed by neurologists than by ENT physicians (for details, see Supplementary Table 1).



3.3.4 Diagnosis and treatment of BPPV

All specialists were familiar with the provocation maneuver for testing for posterior canal BPPV (i.e., the Hallpike-Dix maneuver, 100%), and a majority of them regularly applied provocation maneuvers for diagnosing lateral canal BPPV [supine roll maneuver (also known as the Pagnini-McClure maneuver)] (66%), whereas a minority only was familiar with the bow and lean test (12%, see Table 3). Asked about reposition maneuvers, 99% of specialists confirmed the use of at least a single repositioning maneuver for posterior canal BPPV, with the Epley maneuver (94%) being more frequently applied than the Semont maneuver (76%). A majority (78/111, 68%) of specialists indicated being familiar with at least one treatment maneuver for lateral canal BPPV, with higher numbers for the Barbecue maneuver (59%) than for the Gufoni maneuver (45%). Overall, ENT physicians were familiar with lateral canal BPPV repositioning maneuvers significantly more often than neurologists [using at least one repositioning maneuver in 84% (41/49 cases) compared to 56% (35/62 cases), ENT physicians vs. neurologists], as illustrated in detail in Table 3.


TABLE 3 Treatment strategies in dizzy patients.
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Among participating specialists, a large majority confirmed that they provided verbal instructions (73%/20%; always/often) or brochures/drawings (59%/22%) for self-repositioning maneuvers to patients with diagnosed BPPV. Referring to web-based teaching videos for self-repositioning maneuvers was always/often true for 25–32% of participating specialists. A minority of specialists only indicated that they always or often prescribed anti-vertiginous drugs (2%/6%) or antiemetic drugs (2%/19%) to patients with suspected BPPV. Few specialists indicated that they always (9%) or often (16%) prescribed vitamin D to patients with recurrent BPPV.




3.4 Prescribed treatment

Among the proposed treatment options for dizzy patients, a minority of specialists selected physical therapy (25%), antiemetic drugs (27%), or anti-vertiginous drugs (20%) for acutely dizzy patients. Importantly, neurologists indicated prescribing physical therapy significantly more often than ENT physicians (50% [18.8; 71.3%] vs. 20% [8.5; 40%], p = 0.005). In contrast, ENT physicians significantly more often indicated recommending anti-vertiginous drugs in acutely dizzy patients (40% [15; 70%] vs. 10% [0.8; 37.8%], p < 0.001). In patients with episodic/chronic dizziness, the rates for prescribing physical therapy were higher (60%), whereas anti-vertiginous drugs and antiemetic drugs were prescribed less frequently than in acutely dizzy patients (see Table 3 for details). Noteworthy, neurologists significantly more often recommended physical therapy (78% [50; 95%] vs. 50% [30; 71.5%], p = 0.003), whereas ENT physicians prescribed anti-vertiginous drugs significantly more frequently (40% [16; 60%] vs. 5% [0; 21.3%], p < 0.001). Betahistine and cinnarizine–dimenhydrinate were the most commonly recommended anti-vertiginous drugs for dizzy patients (acute or episodic/chronic). Overall, ENT physicians indicated prescriptions of all enlisted anti-vertiginous drugs (except for flunarizine) more often than neurologists (see Table 3 for details).



3.5 Managing suspected acute unilateral vestibulopathy

A small majority of participating neurologists indicated that it was always (35%) or often (19%) true that patients with a diagnosis of (suspected) acute unilateral vestibulopathy are sent for further evaluation or treatment to an ENT specialist or another neurologist. In contrast, agreement rates for referral to a neurologist or another ENT physician were much lower (always true = 5%, often true = 0%) among ENT physicians.

A smaller fraction of specialists indicated that they would refer such patients always (4%) or often (10%) to an emergency physician. Asked about preferences with regard to a referral to radiology for brain imaging, only a minority of specialists agreed that they would always or often order a computed tomography (CT) scan (always: 1%, often: 4%) or magnetic resonance imaging (MRI) (always: 5%, often: 19%) in patients with (suspected) acute unilateral vestibulopathy.

When performing a univariable logistic regression analysis with regard to the odds for ordering a brain MRI in patients with suspected acute unilateral vestibulopathy, only the specialty (ENT vs. neurology) showed a significant impact. Specifically, ENT physicians significantly less often ordered an MRI than neurologists (OR = 0.33 [0.16–0.67], p = 0.002). This was confirmed in a multivariable analysis (see Supplementary Table 2).

With regard to treatment strategies in patients with acute unilateral vestibulopathy, a majority of specialists indicated that they would initiate symptomatic treatment with antiemetics (24%/52%; always/often true) or anti-vertiginous drugs (17%/38%). Prescribing steroids was considered by a majority of specialists (with no significant differences in frequency between neurologists and ENT physicians) (47%/34%), whereas antiviral drugs were proposed by a minority of participating specialists only (2%/14%). Remarkably, we did not identify any significant correlations between the monthly total number of dizzy patients seen by the specialist or the fraction of acutely dizzy patients receiving no specific diagnosis after initial assessment and the frequency of prescribing physical therapy, antiemetics, or anti-vertiginous drugs (see Supplementary Table 3).



3.6 Managing episodic/chronic vertigo or dizziness

A small majority of participating specialists indicated that they would always (46%) or often (20%) perform provocation maneuvers for possible BPPV in patients presenting with episodic or chronic dizziness. With regard to treatment strategies for patients with episodic or chronic dizziness, 60% of specialists indicated that they would prescribe physical therapy for balance training, whereas rates for pharmaceutical treatment were much lower (see Table 3). When asked how often they would do so, over 90% indicated frequent prescription of physical therapy (45%/46%; always true/often true), whereas a minority would initiate a symptomatic treatment with anti-vertiginous drugs (5%/33%) or would prescribe antiemetic drugs (3%/10%). Only a few specialists indicated that they would take no action but only follow up on these patients (0%/13%; always/often true). We did not identify any significant correlations between the number of dizzy patients seen per month by the specialist or the fraction of patients with episodic/chronic dizziness receiving no specific diagnosis after initial assessment and the frequency of prescribing physical therapy, antiemetics, or anti-vertiginous drugs (see Supplementary Table 3).




4 Discussion

The primary purpose of this online survey (representing about 6.5% of all board-certified neurologists and 14.5% of all board-certified ENT physicians working in Switzerland) was to gain more knowledge about the current exposure of ENT physicians and neurologists to dizzy patients and their application of diagnostic and therapeutic procedures. We have previously addressed the same items in primary care physicians (PCPs) (3, 4). Gaining more knowledge about the current state of care of the dizzy patient in Switzerland from the specialists' perspective is an important prerequisite to identifying and prioritizing current limitations and needs.

Noteworthy, the two specialties evaluated by the questionnaire have different professional profiles, which is important to consider when interpreting the findings. The ENT physicians included reported significantly more working experience than the neurologists (26.9 ± 9.4 vs. 17.9 ± 9.5 years, p < 0.001), worked in private practice in the majority (84%, whereas neurologists worked in hospitals in 66% of cases), and spent significantly less time on the average patient than the neurologists (20.5 ± 5.9 min vs. 27.4 ± 5.3 min, p < 0.001). Thus, seeing dizzy patients disrupted their schedule much more than neurologists. However, the number of dizzy patients seen by both ENT physicians and neurologists on a monthly basis was very similar, on average approximately 20.

Both the diagnostic approach and the treatment strategy strongly depended on the suspected cause of dizziness and the specialists' training background. For example, neurologists ordered brain imaging significantly more often than ENT physicians. Whereas, neurologists indicated prescribing physical therapy most often both for patients with acute and episodic/chronic dizziness and rarely (in 10% of cases or less) recommended the use of anti-vertiginous drugs, ENT physicians preferred prescribing anti-vertiginous drugs over physical therapy in acutely dizzy patients. Similarly, for patients with episodic/chronic dizziness, ENT physicians prescribed anti-vertiginous drugs almost at the same rate as physical therapy (40 vs. 50%).


4.1 History taking, clinical examination, and quantitative audio-vestibular testing

We found that specialists are very familiar with the concept of dizzy spells being triggered by certain body movements, whereas asking for situational triggers (as seen in functional dizziness) is considered somewhat less important. Almost all participating specialists considered questions about the frequency and duration of attacks as important. This is consistent with modern concepts of addressing patients' complaints, focusing on timing and triggers [TiTrATE approach; (16)], demonstrating a clearly different picture as previously noted in PCSs in the companion survey (4). However, asking for a recent head or neck trauma (full approval: 63%) or about current medication (full approval: 67%) was considered important less often, indicating limitations in current history-taking strategies by specialists.

We found that specialists are well aware of the importance of performing provocation maneuvers in patients with suspected BPPV, looking for spontaneous nystagmus (with fixation removed) in dizzy patients, obtaining the head impulse test, and looking for gaze-evoked nystagmus, whereas performing a general neurologic examination and an analysis of stance and gait were considered somewhat less important. Looking for a vertical skew in the dizzy patient was considered very important in 49% of specialists only. Similarly, assessment of hearing (by finger rubbing) was considered very important in only 47%. Thus, while testing for subtle oculomotor findings was considered very important by a larger fraction of participating specialists than by PCPs [as assessed in a previous study from our group (3)], bedside evaluation for a skew deviation and for acute (unilateral) hearing loss, which are part of the HINTS+ examination that offers high diagnostic accuracy for central causes in acutely dizzy patients (15), was not retrieved as thoroughly. There should be more emphasis on testing for a skew deviation and for new-onset hearing loss by specialists when dealing with acutely dizzy patients. In patients with episodic or chronic vertigo/dizziness, however, these clinical findings are less important, thus a selection bias (preferentially seeing patients with episodic/chronic complaints) may have affected the specialist's preference for testing for skew deviation and hearing loss.

ENT physicians had access to quantitative audio-vestibular testing significantly (p ≤ 0.011) more often than neurologists; this included obtaining a video-head impulse test (63 vs. 24%), a hearing test (98 vs. 19%), caloric irrigation (94 vs. 21%), and cervical VEMPs (33 vs. 8%). This will allow ENT physicians to obtain a more detailed diagnostic workup and to identify conditions such as bilateral vestibulopathy that may otherwise remain undetected. However, we did not observe any significant differences in the reported rates of patients who received no specific diagnosis after a diagnostic workup had been performed comparing ENT physicians vs. neurologists. Likely, based on the working diagnosis of the referring physician, ENT physicians, and neurologists will assess distinct patient populations (i.e., those patients with suggestive peripheral vestibular deficits will be referred to ENT physicians more likely, whereas those patients with central findings will be sent to neurologists) as this has been previously shown in a German survey (17).



4.2 Diagnostic workup and treatment strategies in acutely dizzy patients

As part of the diagnostic workup of the acutely dizzy patient, brain imaging (CT 5%, MRI 24%) was ordered always (or often) by only a minority of the specialists. Noteworthy, board-certified ENT physicians significantly less often ordered an MRI compared to neurologists (OR = 0.33 [0.16–0.67], p = 0.002), which could be related to the distinct spectrum of differential diagnoses exposed to most often. In line with our findings, in a previous study, neurologists more often ordered imaging than ENT physicians for patients with vestibular diagnoses (16.5 vs. 4.7%) (1). In the context of suspected acute unilateral vestibulopathy, specialists indicated starting a steroid treatment always or often in 81% of cases (with no significant differences in prescription behavior between neurologists and ENT physicians), which is substantially higher than the 46% reported by PCPs (3). Apparently, specialists working in Switzerland follow closely the recent guidelines promoting steroid treatment in patients with acute unilateral vestibulopathy [see, e.g., the guideline from the German ENT society (18)]. Whereas, in acutely dizzy patients (not restricted to acute unilateral vestibulopathy), antiemetics were frequently prescribed by specialists (76%), and anti-vertiginous drugs were considered always (or often) only by about half of specialists (51%). In comparison to PCPs, rates for prescribing antiemetics and anti-vertiginous drugs were almost identical. As in PCPs, it will be important to restrict the use of vestibular suppressants to the acute stage as they may inhibit central vestibular compensation when taken for more than 2–3 days and are thus largely inappropriate (19). Noteworthy, ENT physicians indicated the use of anti-vertiginous drugs in acutely dizzy patients significantly more often than neurologists (40 vs. 10%); therefore, it will be especially important to increase awareness of this limitation among ENT physicians.

With regard to non-pharmaceutical treatment strategies in acutely dizzy patients, in general, this was considered substantially more often by neurologists than by ENT physicians (50 vs. 20%). The level of awareness of the concept of vestibular rehabilitation seems to differ between the two specialist groups included here (20). This observation is consistent with a previous study, reporting higher referral rates to physical therapy for BPPV and other vestibular disorders in neurologists than ENT physicians (19.3 vs. 0.8%) (1). We conclude that to promote physical therapy in acutely dizzy patients, reaching out to ENT physicians must be prioritized.



4.3 Diagnostic workup and treatment strategies in patients with episodic or chronic dizziness including benign paroxysmal positional vertigo

Specialists' knowledge about diagnosing and treating BPPV depended on the canal affected and their training background. While virtually all specialists indicated being very familiar with performing diagnostic (100%) and therapeutic (99%) maneuvers for posterior canal BPPV, rates for diagnostic (68%) and therapeutic (66%) procedures performed for suspected lateral canal BPPV were substantially lower. Importantly, ENT physicians indicated the use of lateral canal repositioning maneuvers significantly more often than neurologists; this was true both for the Gufoni maneuver (34 vs. 59%) and the Barbecue maneuver (45 vs. 78%). This indicates a gap of knowledge that was substantially more prevalent among neurologists than ENT physicians and that must be addressed. We conclude that training for lateral canal BPPV repositioning maneuvers should be prioritized for neurologists. In comparison with results from a survey distributed among Lithuanian physicians, who reported limited use of provocation maneuvers (neurologists = 24%, ENT physicians = 33%, PCPs = 50%) and reposition maneuvers (28, 61, and 84%) for posterior canal BPPV in substantial fractions of participants (21), we found substantially higher rates of use of provocation and repositioning maneuvers in both PCPs and specialists working in Switzerland. These significant national differences emphasize the importance to adapt teaching activities to the specific needs of a given country.

Unlike PCPs' (3), specialists rarely prescribe anti-vertiginous drugs or antiemetic drugs to patients with suspected BPPV, being in line with best practice (22, 23). Noteworthy, over 90% of specialists interviewed indicated the frequent prescription of physical therapy in patients with episodic or chronic dizziness, emphasizing the popularity of non-pharmaceutical treatment strategies in this setting. Compared to ENT physicians, the fraction of neurologists that would always prescribe physical therapy in patients with episodic/chronic dizziness was twice as large, whereas ENT physicians prescribed anti-vertiginous drugs significantly more often (40 vs. 5%). With antiemetics and anti-vertiginous drugs being primarily used as intermittent, acute-phase treatment, their value in episodic or chronic conditions is limited, and thus their use should be critically reviewed and preferentially used for treating periods with symptom exacerbation only. Overall, these findings indicate substantial differences in prescription behavior depending on the training background. Noteworthy, a patient selection bias may result in distinct patient populations presenting preferentially to either neurologists or ENT physicians, resulting in diverging treatment strategies.



4.4 Study limitations

A number of limitations should be kept in mind. First, participation in this online survey was by invitation and thus not mandatory. This may have caused a selection bias; specifically, those specialists being most interested in taking care of the dizzy patient may have been overrepresented, and those specialists with a high workload may have been more likely not to participate. With about 900 registered board-certified ENT physicians and about 1,000 neurologists working in Switzerland (based on the listing of the Swiss Medical Association), our sample of 111 completed questionnaires represents only about 5% of all specialists. Second, we collected data on the specialists' self-reported diagnostic and therapeutic procedures. Thus, in practice, specialists may diverge from these procedures for a specific patient. Third, we cannot exclude a recall bias, resulting in either too high or too low numbers with regard to specific diagnoses made or tests applied. Fourth, the two specialties (neurology and ENT) participating were distinct both with regard to the age distribution (with neurologists being younger on average), professional experience (being larger in the ENT physicians), and working place (with more neurologists working in hospitals). Fifth, based on an initial triage by the referring physician, neurologists, and ENT physicians likely will deal with—at least partially—distinct patient populations. Thus, differences in the diagnostic tests ordered and treatments initiated between neurologists and ENT physicians (such as ordering MRI or prescribing anti-vertiginous drugs) could well be explained by distinct underlying disorders. Importantly, we fell short of the targeted sample size (75 participants for each of both specialties), reaching only a total of 111 completed questionnaires, and specialists from the Latin part of Switzerland were relatively underrepresented (making up only 22% of all participants).




5 Conclusion

We noted substantial differences in both the diagnostic workup and the treatment approaches for the dizzy patient, depending on the training background of the specialists involved. Thus, promoting knowledge to neurologists and ENT physicians should be stratified for training background. Specifically, training for lateral canal BPPV repositioning maneuvers and testing for hearing loss should be prioritized by neurologists. Furthermore, neurologists tended to prescribe physical therapy more often and anti-vertiginous drugs less often, and to order MRI in acutely dizzy patients more frequently. Awareness for preferential use of non-pharmacological treatments in acutely dizzy patients (except steroids in acute peripheral vestibulopathy) should be increased, especially among ENT physicians. Among the key examination techniques recommended to assess acutely dizzy patients, testing for skew deviation was the least popular and should be emphasized more in the continuous education of specialists.



Data availability statement

The raw data supporting the conclusions of this article will be made available by the authors, without undue reservation.



Author contributions

AZ: Conceptualization, Formal analysis, Methodology, Validation, Writing – review & editing. GM: Conceptualization, Formal analysis, Methodology, Validation, Writing – review & editing. DH: Formal analysis, Methodology, Writing – review & editing. HK: Conceptualization, Formal analysis, Methodology, Writing – review & editing. SD: Formal analysis, Methodology, Writing – review & editing. RK: Formal analysis, Methodology, Writing – review & editing. AK: Formal analysis, Methodology, Writing – review & editing. CC: Formal analysis, Methodology, Writing – review & editing. AW-L: Formal analysis, Methodology, Writing – review & editing. AT: Conceptualization, Data curation, Formal analysis, Investigation, Methodology, Project administration, Resources, Supervision, Validation, Visualization, Writing – original draft, Writing – review & editing.



Funding

The authors declare financial support was received for the research, authorship, and/or publication of this article. Funding for reimbursement for participation in the survey and for statistical analyses outsourced to the Inselspital were provided by Schwabe Pharma. The funder was not involved in the study design, collection, analysis, interpretation of data, the writing of this article, or the decision to submit it for publication. GM was funded by the Swiss National Science Foundation #320030_173081.



Acknowledgments

We thank Prof. R. Maire for critically reviewing the French version of the study questionnaire.



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.

The author(s) declared that they were an editorial board member of Frontiers, at the time of submission. This had no impact on the peer review process and the final decision.



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.2023.1322330/full#supplementary-material



References

 1. Dunlap PM, Khoja SS, Whitney SL, Freburger JK. Assessment of health care utilization for dizziness in ambulatory care settings in the United States. Otol Neurotol. (2019) 40:e918–24. doi: 10.1097/MAO.0000000000002359

 2. Bisdorff A, Von Brevern M, Lempert T, Newman-Toker DE. Classification of vestibular symptoms: towards an international classification of vestibular disorders. J Vestib Res. (2009) 19:1–13. doi: 10.3233/VES-2009-0343

 3. Mantokoudis G, Zwergal A, Heg D, Kerkeni H, Diener S, Kalla R, et al. Needs and supporting tools for primary care physicians to improve care of patients with vertigo and dizziness: a national survey. Front Neurol. (2023) 14:1254105. doi: 10.3389/fneur.2023.1254105

 4. Zwergal A, Mantokoudis G, Heg D, Kerkeni H, Diener S, Kalla R, et al. What is the current status of primary care in the diagnosis and treatment of patients with vertigo and dizziness in Switzerland? A national survey. Front Neurol. (2023) 14:1254080. doi: 10.3389/fneur.2023.1254080

 5. Geser R, Straumann D. Referral and final diagnoses of patients assessed in an academic vertigo center. Front Neurol. (2012) 3:169. doi: 10.3389/fneur.2012.00169

 6. Staibano P, Lelli D, Tse D. A retrospective analysis of two tertiary care dizziness clinics: a multidisciplinary chronic dizziness clinic and an acute dizziness clinic. J Otolaryngol Head Neck Surg. (2019) 48:11. doi: 10.1186/s40463-019-0336-9

 7. Comolli L, Korda A, Zamaro E, Wagner F, Sauter TC, Caversaccio MD, et al. Vestibular syndromes, diagnosis and diagnostic errors in patients with dizziness presenting to the emergency department: a cross-sectional study. BMJ Open. (2023) 13:e064057. doi: 10.1136/bmjopen-2022-064057

 8. Kim HJ, Lee JO, Choi JY, Kim JS. Etiologic distribution of dizziness and vertigo in a referral-based dizziness clinic in South Korea. J Neurol. (2020) 267:2252–9. doi: 10.1007/s00415-020-09831-2

 9. Seidel DU, Park JJ, Sesterhenn AM, Kostev K. Diagnoses of dizziness- and vertigo-related disorders in ENT practices in Germany. Otol Neurotol. (2018) 39:474–80. doi: 10.1097/MAO.0000000000001755

 10. Lourenco Rosa J, Melancia D, Godinho F, Barros A, Fernandes A, Ferro M, et al. Neurologists' diagnostic accuracy and interspecialties' diagnostic concordance of acute vertigo: observational study at the emergency department in a tertiary center. Neurologist. (2021) 26:36–40. doi: 10.1097/NRL.0000000000000324

 11. Merino-Galvez E, Gomez-Hervas J, Perez-Mestre D, Llamas-Peiro JM, Perez-Gil E, Belda-Palazon M. Epidemiology of otorhinolaryngologic emergencies in a secondary hospital: analysis of 64,054 cases. Eur Arch Otorhinolaryngol. (2019) 276:911–7. doi: 10.1007/s00405-019-05331-w

 12. Muller M, Goeldlin MB, Gaschen J, Sauter TC, Stock S, Wagner F, et al. Characteristics and resource needs in patients with vestibular symptoms: a comparison of patients with symptoms of unknown versus determined origin. BMC Emerg Med. (2020) 20:70. doi: 10.1186/s12873-020-00361-8

 13. Kattah JC, Talkad AV, Wang DZ, Hsieh YH, Newman-Toker DE. HINTS to diagnose stroke in the acute vestibular syndrome: three-step bedside oculomotor examination more sensitive than early MRI diffusion-weighted imaging. Stroke. (2009) 40:3504–10. doi: 10.1161/STROKEAHA.109.551234

 14. FMH. FMH Physicians' Statistics 2022 (2023). Available online at: https://www.fmh.ch/themen/aerztestatistik/fmh-aerztestatistik.cfm (accessed April 11, 2023). 

 15. Newman-Toker DE, Kerber KA, Hsieh YH, Pula JH, Omron R, Saber Tehrani AS, et al. HINTS outperforms ABCD2 to screen for stroke in acute continuous vertigo and dizziness. Acad Emerg Med. (2013) 20:986–96. doi: 10.1111/acem.12223

 16. Newman-Toker DE, Edlow JA. TiTrATE: a novel, evidence-based approach to diagnosing acute dizziness and vertigo. Neurol Clin. (2015) 33:577–99, 8. doi: 10.1016/j.ncl.2015.04.011

 17. Katzenberger B, Koller D, Strobl R, Kisch R, Sanftenberg L, Voigt K, et al. Referral trajectories in patients with vertigo, dizziness and balance disorders and their impact on health-related quality of life and functioning: results from the longitudinal multicenter study MobilE-TRA. J Neurol. (2022) 269:6211–21. doi: 10.1007/s00415-022-11060-8

 18. Deutschen Gesellschaft für Hals-Nasen-Ohren-Heilkunde, Kopf- und Hals-Chirurgie, e,.V. S2k-Leitlinie Vestibuläre Funktionsstörungen (2022). Available online at: https://register.awmf.org/assets/guidelines/017-078l_S2k_Vestibulaere-Funktionsstoerungen_2021-05.pdf (accessed June 30, 2023). 

 19. Beck R, Gunther L, Xiong G, Potschka H, Boning G, Bartenstein P, et al. The mixed blessing of treating symptoms in acute vestibular failure–evidence from a 4-aminopyridine experiment. Exp Neurol. (2014) 261:638–45. doi: 10.1016/j.expneurol.2014.08.013

 20. Polensek SH, Tusa RJ, Sterk CE. The challenges of managing vestibular disorders: a qualitative study of clinicians' experiences associated with low referral rates for vestibular rehabilitation. Int J Clin Pract. (2009) 63:1604–12. doi: 10.1111/j.1742-1241.2009.02104.x

 21. Ulyte A, Valancius D, Masiliunas R, Paskoniene A, Lesinskas E, Kaski D, et al. Diagnosis and treatment choices of suspected benign paroxysmal positional vertigo: current approach of general practitioners, neurologists, ENT physicians. Eur Arch Otorhinolaryngol. (2019) 276:985–91. doi: 10.1007/s00405-019-05313-y

 22. Strupp M, Kremmyda O, Brandt T. Pharmacotherapy of vestibular disorders and nystagmus. Semin Neurol. (2013) 33:286–96. doi: 10.1055/s-0033-1354594

 23. Bhattacharyya N, Gubbels SP, Schwartz SR, Edlow JA, El-Kashlan H, Fife T, et al. Clinical practice guideline: benign paroxysmal positional vertigo (update). Otolaryngol Head Neck Surg. (2017) 156:S1–47. doi: 10.1177/0194599816689667



OPS/images/fneur-14-1322330-t002.jpg
Diagnoses made (in er of decreasing frequel

Benign paroxysmal positional vertigo 1.0 [1.0; 2.0
Multifactorial dizziness 4.0 [2.0;5.0
Acute unilateral vestibulopathy 4.0 [3.0;6.0
Functional dizziness (“phobic vertigo”) 4.5(3.0;6.0
Dizziness/gait imbalance linked to peripheral polyneuropathy 5.0 (3.0, 7.0
Vestibular migraine 6.0 [4.0; 8.0°
Vertigo or dizziness of unclear origin 6.0 (5.0;8.0
Meniére’s disease 7.0 5.0;9.0
Vertigo or dizziness related to cardiovascular disease 9.0 (7.0;9.0
Diagnostic tools available

Neurologists ENT physicians statistical analysis

Bedside diagnostic tools

Frenzel goggles 57162 (92%) 47/49 (96%) p =046
Video Frenzel goggles 7162 (11%) 34/49 (69%) P <0.001
Eye chart 40/62 (65%) 8/49 (16%) p <0.001
Tuning fork 58/62 (94%) 38/49 (78%) p=0023
Otoscope 40/62 (65%) 49/49 (100%) p <0.001

Quantitative audio-vestibular testing

Pure tone audiometry (including smartphone-based testing) 12/62 (19%) 49/49 (98%) p <0.001
Video-head impulse test 15/62 (24%) 31/49 (63%) p <0.001
Video-oculography 11/62 (18%) 16/49 (33%) p=0079
Caloric irrigation 13/62 (21%) 46/49 (94%) p <0.001
Ocular vestibular-evoked myogenic potentials 8/62 (13%) 13/49 (27%) =0089
Cervical vestibular-evoked myogenic potentials 5/62 (8%) 16/49 (33%) p=0001
Subjective visual vertical 24/62 (39%) 19/49 (39%) p =100
Posturography 6/62 (10%) 9/49 (18%) p=026
Turntable for diagnosing/treating BPPV 9/62 (15%) 9/49 (18%) p=061

Rotatory chair (testing of OKN, VOR) 7/62 (11%) 4/49 (8%) p=075

BPPY, benign paroxysmal positional vertigo; ENT, ear-nose-throat; OKN, optokinetic nystagmus; VOR, vestibulo-ocular reflex.
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Treatment options considered in patients with Fractions (%, median

acute dizziness/vertigo [IQR])

Physical therapy 25% [10.0%; 60.0%] 50% [18.8%; 71.3%] 20% [8.5%; 40.0%] p=0005
Antiemetic drugs 27% [10.0%; 50.0%] 28% [8.8%; 50.0%] 27% [10.0%; 63.0%] p=065
Anti-vertiginous drugs 20% [5.0%; 50.0%] 10% [0.8%; 37.8%] 40% [15.0%; 70.0%) P <0001
Treatment options considered in patients with Fractions (%, median

episodic or chronic dizziness/vertigo [IQRI])

Physical therapy 60% [35%; 80%) 78% [50%; 95%] 50% [30%; 71.5%] p=0.003
Antiemetic drugs 5% [0%; 13%] 5% [0%; 15%] 5% [0%; 11%] p=085
Anti-vertiginous drugs 20% [1%; 50%) 5% [0%; 21.3%) 40% [16%; 60%) p <0.001
Anti-vertiginous drugs regularly prescribed in dizzy patients

Betahistine 90/111 (81%) 45/62 (73%) 45/49 (92%) p=0014
Cinnarizine + dimenhydrinate 52/111 (47%) 18/62 (29%) 34/49 (69%) P <0.001
Steroids S1/111 (46%) 17/62 (27%) 34/49 (69%) P <0.001
Ginkgo biloba 45/111 (41%) 14/62 (23%) 31/49 (63%) p <0.001
Flunarizine 25/111 (23%) 16/62 (26%) 9/49 (18%) p=037
Diagnostic and therapeutic procedures in patients with (suspected) BPPV

Diagnostic maneuvers in BPPV applied Fractions (%)

Hallpike-Dix maneuver 111/111 (100%) 62/62 (100%) 49/49 (100%) p=100
Supine roll maneuver (90° Barbecue 73/111 (66%) 39/62 (63%) 34/49 (69%) p=055
maneuver)

Inverse Hallpike maneuver* 21/111 (19%) 11/62 (18%) 10/49 (20%) p=081
Bow and lean test 13/111 (12%) 4/62 (6%) 9/49 (18%) p=007
Therapeutic maneuvers in BPPV performed

Epley maneuver 104/111 (94%) 58/62 (94%) 46/49 (94%) p=100
Semont maneuver 84/111 (76%) 46/62 (74%) 38/49 (78%) p=082
Gufoni maneuver 50/111 (45%) 21/62 (34%) 29/49 (59%) p=0012
Barbecue maneuver 66/111 (59%) 28/62 (45%) 38/49 (78%) p=0001

*Looking for anterior canal BPPV. BPPV, benign paroxysmal positional vertigo; IQR, interquartile range.
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Sex
Female 40 (36%)
Male 71 (64%)

Age distribution

30-40 years 29 (26%)
41-50 years 33 (30%)
51-60 years 28 (25%)
>60 years 21 (19%)

Specialty of participating board-certified physicians *

ENT physicians 62
Neurologists 49

Geographical location of participating specialists’ office

German part of Switzerland 87 (78%)
Latin (i.e., French/Italian-speaking) part of 24 (22%)
Switzerland

Setting of specialists’ office

Private practice

Private practice in the countryside 9 (8%)
Private practice in the agglomeration 10 (9%)
Private practice in the city 43 (39%)
All 62 (56%)
Hospital

University hospital 24(22%)
Non-university hospital 25 (23%)
All 49 (44%)

Number of specialists working at the participant’s location

1 28 (25%)
24 42 (38%)
5-8 15 (14%)
>8 26 (23%)

Years of professional experience (after finishing their studies)*

Participating ENT physicians 26.9 % 9.4 years (n = 49)
Participating neurologists 17.9+ 9.5 years (n = 62)

Number of patients seen per day (average £1 SD)*

Participating ENT physicians 210 £7.6 (n=49)
Participating neurologists 9.8 4 3.4 (n=62)
Time spent per consultation (minutes, average +1 SD)*

Participating ENT physicians 205459 (n=49)

Participating neurologists 274453 (n=62)

Number of patients seen with a leading symptom of
vertigo or dizziness per month (average £1 SD)

Participating ENT physicians 207 £ 19.0 (n = 49)

Participating neurologists 18.1% 13.0 (n=62)

Time spent per consultation for patients presenting
with vertigo or dizziness

As much time as for other patients on average*

Participating ENT physicians 2.(4%)

Participating neurologists 33 (53%)

More time as for the average patient *

Participating ENT physicians 47 (96%)

Participating neurologists 29 (47%)

*There was a significant difference between ENT physicians and neurologists (Fisher's exact
test, p < 0.001).
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