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Abstract
Vestibular rehabilitation (VR) is practiced across Europe but little in this area has been quantified. The aim of this study
was to investigate current VR assessment, treatment, education, and research practices. This was an online, cross-sectional
survey with 39 VR specific questions and four sections: demographics, current practice, education, and research. The survey
was disseminated through the Dizzynet network to individual therapists through country-specific VR special interest groups.
Results were analysed descriptively. A thematic approach was taken to analyse open questions. A total of 471 individuals
(median age 41, range 23 − 68 years, 73.4% women), predominately physiotherapists (89.4%) from 20 European countries
responded to the survey. They had worked for a median of 4 years (range < 1 − 35) in VR. The majority (58.7%) worked in
hospital in-patient or out-patient settings and 21.4% in dedicated VR services. Most respondents specialized in neurology,
care of the elderly (geriatrics), or otorhinolaryngology. VR was reported as hard/very hard to access by 48%, with the main
barriers to access identified as lack of knowledge of health care professionals (particularly family physicians), lack of trained
therapists, and lack of local services. Most respondents reported to know and treat benign paroxysmal positional vertigo
(BPPV 87.5%), unilateral vestibular hypofunction (75.6%), and cervicogenic dizziness (63%). The use of vestibular assessment equipment varied widely. Over 70% used high-density foam and objective gait speed testing. Over 50% used dynamic
visual acuity equipment. Infrared systems, Frenzel lenses, and dynamic posturography were not commonly employed (< 20%).
The most frequently used physical outcome measures were the Clinical Test of the Sensory Interaction of Balance, Functional
Gait Assessment/Dynamic Gait Index, and Romberg/Tandem Romberg. The Dizziness Handicap Inventory, Visual Analogue Scale, Falls Eﬃcacy Scale, and the Vertigo Symptom Scale were the most commonly used patient reported outcome
measures. Adaptation, balance, and habituation exercises were most frequently used (> 80%), with virtual reality used by
15.6%. Over 70% reported knowledge/use of Semont, Epley and Barbeque-Roll manoeuvres for the treatment of BPPV. Most
education regarding VR was obtained at post-registration level (89.5%) with only 19% reporting pre-registration education.
There was strong (78%) agreement that therapists should have professionally accredited postgraduate certification in VR,
with blended learning the most popular mode. Three major research questions were identified for priority: management of
specific conditions, eﬀectiveness of VR, and mechanisms/factors influencing vestibular compensation and VR. In summary,
the survey quantified current clinical practice in VR across Europe. Knowledge and treatment of common vestibular diseases
was high, but use of published subjective and objective outcome measures as well as vestibular assessment varied widely.
The results stress the need of improving both training of therapists and standards of care. A European approach, taking
advantage of best practices in some countries, seems a reasonable approach.
Keywords Vertigo · Dizziness · Benign paroxysmal positional vertigo · Vestibular assessment · Vestibular education ·
Vestibular rehabilitation

Introduction
Electronic supplementary material The online version of this
article (https://doi.org/10.1007/s00415-020-10228-4) contains
supplementary material, which is available to authorized users.
Extended author information available on the last page of the article

Vestibular rehabilitation (VR) is a specialised form of
rehabilitation for individuals with physical and psychological impairments due to vestibular disease or
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dysfunction. The need for VR is evident as vestibular
problems are highly prevalent and costly [1–4]. The
evidence base for VR has expanded considerably since
its origins in the 1940s [5]. Several systematic reviews
have concluded efficacy in sub-populations of vestibular
dysfunction including unilateral and bilateral peripheral
dysfunction [6, 7], post-acoustic neuroma resection [8],
middle-age to older adults [9], and post-concussion [10].
Additionally, clinical guidelines developed for the treatment of peripheral dysfunction provided strong recommendations that VR should be offered to patients with
unilateral or bilateral peripheral vestibular dysfunction with a preponderance of benefit over harm while
acknowledging that not all patients benefit [11]. Further,
there is abundant evidence for the efficacy of specific
manoeuvres to treat benign paroxysmal positional vertigo
(BPPV) since the 1980s [12, 13].
VR is usually provided by therapists [14] (physiotherapists, occupational therapists, and audiologists) but also
by physicians [15] and is considered a speciality within
these professions. This is appropriate as there are often
multiple causes for symptoms of dizziness and imbalance,
each of which require accurate diagnosis and separate
treatments [16]. Although serious causes of chronic dizziness and vertigo are rare, early identification in acute
cases can be life-saving [17]. Furthermore, there are
complexities in recovery [18, 19], and many direct and
indirect psychological and functional factors to consider
[20, 21]. Therefore, knowledge and skill in differentiating
presenting complaints and selecting the most appropriate
physical assessment and appropriate exercise prescription
treatment are of paramount importance.
Previous studies investigating the practice of VR have
found low levels of usage by physicians due to lack of
access and knowledge [15, 22]. In addition, low levels
of pre-registration training in VR across professionals
ranging from 4 to 53% have been reported [14, 23, 24].
Surveys of therapists practicing VR are outdated [14],
have focussed on just one aspect of VR (BPPV) [23], or
geographically confined to one area with a very small
sample size [24]. Up to date knowledge about current
practice of VR in Europe is scant. It is not known what
comprises VR across Europe or whether commonalities
exist in approaches to assessment and management. There
is little information on training and education as well as
research capacity amongst those doing VR. There are also
gaps in knowledge about how VR is accessed and how
accessible it is. Updating the knowledge base in relation
to the practice of VR would be of use to those researching
the area and seeking to increase capacity. The aim of this
study, therefore, was to generate new knowledge on the
practice of VR across Europe.
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Methods
The study was a cross-sectional survey administered
online. To be included, respondents had to be practicing as
therapists in the area of VR. Those not working in Europe
at the time of filling out the survey were excluded, as were
those who could not fill it out in either the German or
English language.
The study was approved by the School of Medicine’s
Research Ethics Committee at Trinity College Dublin, Ireland. The survey link was initially distributed by a gatekeeper based at Trinity College Dublin, to the investigators, all experts in VR, who subsequently forwarded it to
their network and to country-specific VR special interest
groups (where they existed). The invitation email was also
disseminated by the Dizzynet network. The survey was
promoted verbally at the annual Dizzynet meeting in October 2019 and also at the 2019 UK Annual Conference on
VR (ACPIVR). The survey opened on 13/5/2019 and was
closed on 13/11/2019. Consent to participate in the survey
was implied by completion and online submission of the
survey. In the email, potential participants were explicitly informed that their participation was voluntary and
anonymous. An email reminder after 1 week of the initial
invitation was sent. A target sample of 120 was planned.

Survey instrument
The aims and objectives of the survey, and initial content were developed during a focus group meeting at the
Dizzynet meeting in Starnberg near Munich in October
2018 (with 7 of the authors in attendance) [25]. Dizzynet is a European network initiative for vertigo and
balance research (www.klinikum.uni-muenchen.de/Europ
ean-Dizzynet). Subsequently, the survey instrument was
designed using Google Surveys. It was initially piloted
by the authors, further refined and once consensus was
reached on content and format, it was sent to ten therapists from eight countries for feedback. It was also translated to German. The survey instrument (Appendix 1) was
available in the English and German languages and had
39 questions pertaining to four sections. The majority of
questions were closed questions requiring either quantitative data (e.g., number of years working in VR, percentage of time working in VR), dichotomous (e.g., yes/no)
or Likert response (e.g., indicating frequency of use of
various treatment approaches: never, rarely, sometimes,
frequently, very frequently). Three open questions were
specifically designed to elicit qualitative information and
had unlimited free text boxes for responses. These were
first, the question “What are the main barriers to access
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Data analysis
All data were downloaded from Google Surveys into an
Excel Spreadsheet and where applicable, translated into
English. Data were cleaned and Stata12 (StataCorp LLC)
was used for analysis. Data were analysed descriptively.
Interval data were examined for normality using the Shapiro − Wilk test and means and standard deviations used
where variables were normally distributed with medians
and inter-quartile ranges (IQR) used otherwise. Chisquared tests were used to investigate associations in the
data. Teams of three were assigned to analyse the qualitative responses. For the question on research priorities,
a first exploratory phase [26] was conducted where participant’s answers or parts of answers were copy-pasted
into an Excel spreadsheet and categorized into subthemes
and themes. In addition, word counts (e.g., ‘vestibular
migraine’) were carried out which helped in defining
the final subthemes. This was done independently by the
assessors. In a second phase, the word count was repeated
and consensus was obtained for the final result. A similar
approach was taken for the two other qualitative questions
on respondents’ perceptions of barriers to access and other
issues in VR.

Results

150

A total of 476 responses were received from 22 countries
(Fig. 1). The English language version was completed by
64%. Five non-European respondents (n = 3 from Australia
and n = 2 from Argentina) were excluded, but 14 responses
from Israel were included. Therefore, a total of 471 surveys from 20 countries were included in the analysis.
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to VR?” (Section 1), second “What research questions
do you think should be prioritised in VR?” (respondents
were asked to rank what they perceived to be the top five
research questions in order of importance), and third,
“Note any issues you think are important for the future of
VR”. The survey took approximately 20 min to complete.
Section 1: Demographics. This section had eight questions on age, sex, country of work, number of years qualified, highest level of professional qualification and job
grade, present work environment and specialty.
Section 2: Current VR practice. This section was
the largest, containing 20 questions. Respondents were
asked to self-rate their competency in VR (as either novice, competent, or expert) and to indicate the mode(s)
by which patients accessed care with them (family doctor referral, self-referral, consultant physician referral or
other health care professional referral). They were asked
to quantify the number of years working in VR, the percentage of their current work that was VR, the number
of VR patients they managed per week, and the amount
of time for initial and follow-up assessments. They were
provided with a list of 18 diagnoses and asked to select
their knowledge and treatment of these. They were also
asked about availability and use of vestibular assessment
equipment (such as infrared goggles, posturography, foam
mats, video head impulse testing, etc.) and whether they
had access to results of vestibular function testing when
treating patients. This section also elicited information on
most frequently used patient reported and physical outcome measures, the most common modes of treatment
(individual, group, phone consultation or telerehabilitation). With regard to treatment, they were asked about
knowledge and use of canal repositioning procedures
(CRPs) and finally were asked about the frequency of
use of different treatment methods (e.g., adaptation, substitution, and habituation exercises).
Section 3: Education in VR. This section had six questions relating to respondent’s undergraduate and postgraduate VR education, the format it took (e.g., peer-to-peer,
basic or advanced courses, University accredited courses,
etc.) and the levels of work support provided. Respondents were asked to indicate their level of agreement with
the statement that therapists should have professionally
accredited post-graduate certification for practicing VR.
Their opinions on the optimal method of education in this
regard were also sought.
Section 4: Research in VR. The final section had five
questions. Individual research activity, capacity and interest in involvement in future research was quantified along
with an open question on perceived research priorities
in VR.

Fig. 1 Frequency distribution of countries
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Demographics

Table 1 Demographic data n = 471

Age (years)
Gender
Male
Female
Not given
Highest qualification
BSc
Diploma
MSc
PhD
DPT
Other (not specified)
Profession
Physiotherapist
Occupational therapist
Orthoptist
Audiological scientist
Chiropractor
Medical doctor
Therapist
Naturopath
RGN
Job environmenta
Private practice
Hospital in-patient
Hospital out-patient
Specialist VR service
Rehabilitation centre
Academic institution (research)
Academic institution (teaching)
Residential care
Community/primary care
Other
No answer

Median

Min–Max

41
n
125
345
1
n
132
95
127
15
8
94
n
421
34
5
1
3
3
2
1
1
n
252
140
134
101
59
40
40
19
12
5
2

23–68
%
(26.5)
(73.3)
(0.21)
%
28.0
20.2
27.0
3.2
1.7
20.0
%
89.4
7.2
1.1
0.2
0.6
0.6
0.4
0.2
0.2
%
53.5
29.7
28.5
21.4
12.5
8.5
8.5
4.0
2.5
1.1
0.4

BSc bachelor of science, DPT doctorate in physical therapy, MSc
master of science, PhD doctor of philosophy, RGN registered general
nurse
a

Respondents could select > 1

The frequency distribution of responses per country is
shown in Fig. 1, 50% of countries had 14 or more responses,
Germany had the highest number (n = 124), followed by the
UK (n = 69). The median age of respondents was 41 years
(range 23–68 years). Demographic data are shown in
Table 1. Respondents were mostly female (73.4%) and the
predominant profession was physiotherapy (89%). Close to
half (50.7%) described themselves as “competent”, 36.3% as
“novice”, and 12.9% as “expert” at VR. The median length
of time working in VR was 4 years (range < 1–35 years). The
majority (62.7%) spent less than 25% of working time in
VR with only 11.6% spending greater than 75%. Those who
self-reported as “expert” were not qualified longer (i.e., postregistration), but had worked for longer number of years in
VR, spent a higher percentage of their working week in VR,
and treated more patients per week (Table 2).

Work environments and specialities
The vast majority of respondents (82.5%) worked in two or
less work environments (Table 1). A hospital setting (29.7%
in-patient; 28.5% out-patient) predominated but private practice accounted for 53.5%. Over a fifth (21.4%) indicated
that they worked at least part of the time in a specialist VR
service. The percentage working in private practice varied
across countries: 86.3% of French respondents worked in
private practice, followed by 60% of Belgians and 57.2% of
Germans. Respondents worked in a median of three specialities, most commonly in neurology (62.2%) followed by care
of the elderly (43.4) and ENT (42.0%; Fig. 2).

VR practice
Respondents predominantly received referrals from consultant physicians (67.5%) but also from family doctors (63.1%),
other health care professionals (52.4%) and less commonly
reported that they accepted patient self-referral (13.5%)
as an access route to VR. Regarding consultation times, a
median of 40 (IQR, 30) minutes for an initial assessment

Table 2 Level of competency and vestibular rehabilitation professional practice parameters
All (n = 471)

Novice (n = 171)

Competent (n = 239)

Expert (n = 61)

Median (IQR) Min–max Median (IQR) Min–max Median (IQR) Min–max Median (IQR) Min–max
Years post registration
Years in VR
% of working time in VR
Number of VR patients per week
VR vestibular rehabilitation

13

16 (16)
4 (4)
15 (25)
4 (8)

< 1–47
< 1–35
0.01–100
0.05–150

13 (15)
1 (1)
10 (10)
2 (2)

< 1–40
< 1–30
< 1–100
0.05–30

17.5 (15.5)
5 (7)
20 (30)
5 (8)

1–47
< 1–35
1–100
1–150

17.5 (12)
14 (11)
70 (58)
20 (38)

4–42
2–32
5–100
1–150
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variation in access and use of specialised equipment for
vestibular assessment (Table 3). Only 40% indicated they
“sometimes” or “always” used either Frenzel’s lenses
or infrared goggle systems (Table 3). The two most frequently used pieces of equipment were high-density foam
and a marked-out distance for gait testing (which were
used sometimes or always by > 75%). Computerised posturography (e.g., Balance Master, Equitest, Framiral) was
inaccessible to all but 20%. However, 21% sometimes or
always used a static force plate. A marked-out Fukuda/
Unterberger test (68%), dynamic visual acuity (DVA) testing (58%) and the rotatory chair (40%) were the next most
ubiquitously used tests (Table 3).

Neurology
Care of the Elderly
Ear Nose and Throat
Specialised VR Service
Musculoskeletal
Orthopedics
General Medicine
Education
Neurosurgery
Internal Medicine
Physical Medicine
Research
Paediatrics
Sports Medicine
Emergency Medicine
0

20

40
% Respondents

60

Fig. 2 Specialty areas in which vestibular rehabilitation skills were
applied

and 30 (IQR, 5) for a follow-up consultation was reported.
A majority (92%) “always” used an individual mode of treatment and telerehabilitation was used by only 4.5%.
Infrequent access to the results of vestibular function assessment was evident, with most reporting they
“sometimes” had access (55.5%), and only 27% reporting “always”. The majority (62%) had no vestibular function testing available in their workplace. There was wide

Conditions treated
BPPV was reported as known by the vast majority (98.9%)
and treated by 87.5% (Table 4). Use of canal repositioning
procedures is shown in Fig. 3. The next most commonly
treated conditions were unilateral vestibular loss (including vestibular neuritis), dizziness in the elderly (presbystasis), persistent postural-perceptual dizziness (PPPD),
and cervicogenic dizziness. The least commonly treated
conditions were perilymphatic fistula and vestibular paroxysmia (Table 4).

Table 3 Access to and use of vestibular assessment equipment
Equipment

No. responding

Always

Never

No access

Sometimes

Would use if
I had access

Infrared goggles with recording
Infrared goggles, no recording
Balance: Equitest
Balance: Balance master
Static force plate
Dynamic force plate
Frenzel lenses
Subjective visual vertical (bucket test)
ETDRS
Snellen
Computerised gaze stabilisation test
Video head impulse test
Treadmill DVA
Optokinetic drum
Computerized optokinetic test
High-density foam
Computerised gait analysis
Known and marked out gait test
Known and marked out Fukuda test
Rotatory chair

408
398
394
396
405
396
415
398
272
416
279
409
391
405
275
435
393
431
441
416

10.0
12.1
0.8
1.0
8.9
5.8
9.9
12.3
7.4
18.5
5.1
10.5
2.3
9.1
5.5
45.3
5.6
45.2
37.6
15.9

19.6
45.0
21.3
21.2
18.5
19.9
24.8
23.1
37.5
21.4
29.7
20.5
27.9
24.7
29.8
9.0
24.7
10.4
18.1
23.6

64.7
37.9
74.4
74.7
62.0
66.2
44.1
41.2
48.2
37.0
56.5
55.3
60.1
56.3
57.1
17.0
58.8
13.0
13.4
35.6

4.9
7.0
4.1
5.6
11.9
8.6
20.0
25.4
8.5
26.2
6.5
19.3
10.2
13.3
7.3
31.0
12.0
33.4
30.4
25.2

16.2
8.5
12.9
12.1
9.1
12.4
14.2
6.5
5.1
3.6
18.8
8.8
11.5
7.2
14.9
0.7
11.2
1.6
2.3
7.2

DVA dynamic visual acuity, ETDRS early treatment of diabetic retinopathy study
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Table 4 Knowledge and
treatment of vestibular
conditions

Condition

Know%

Treat%

Do not know%

Do not treat%

BPPV
Vestibular neuritis
Cervicogenic dizziness
Unilateral vestibular hypofunction
Multiple sclerosis
Traumatic brain injury
Vestibular migraine
Functional dizziness
Presbystasis
PPPD
Meniere’s disease
Post-concussion
Cerebrovascular accident
Mal de Debarquement
Perilymphatic fistula
Vestibular paroxysmia

98.9
93.3
93.3
92.8
90.0
89.8
89.2
88.9
85.0
84.8
82.7
78.2
76.8
57.6
56.1
52.0

87.5
66.2
63.0
75.6
61.9
59.2
51.5
61.7
70.2
64.7
54.4
49.5
17.5
27.7
14.5
7.3

1.3
4.4
4.7
5.1
6.8
5.6
7.9
9.0
13.4
13.8
1.8
18.6
3.2
38.5
37.2
37.8

3.0
14.0
13.6
9.8
20.1
21.8
21.7
30.6
16.2
19.4
18.0
26.2
16.1
34.3
49.1
40.0

BPPV benign paroxysmal positional vertigo, PPPD persistent postural-perceptual dizziness

100

Types of VR exercises

% Respondents
40
60

80

Beside BPPV manoeuvres, in order of frequency, balance
training, adaptation, habituation, and gait retraining exercises were utilised most frequently. Brandt–Daroﬀ exercises,
virtual reality, and visual retraining exercises were the least
frequently used (Table 5).

0

20

Physical and patient-reported outcome measures
Epley

Semont

BBQ Roll
Know
Don't Know

A wide variation and total of 48 published physical outcome measures appeared in the top three listed by respondents. The top three reported as most frequently used were
Romberg (or Tandem Romberg), the Clinical Test of Sensory Interactions on Balance (CTSIB or mCTSIB), and gait

Yacovino Brandt Daroff Gufoni
Have Used
Don't Use

Fig. 3 Knowledge and use of canal repositioning procedures

Table 5 Use of vestibular
rehabilitation exercises

Type of exercise

Balance
Adaptation
Habituation
Gait retraining
Substitution
Muscle strength
Optokinetic stimulation
Breathing/relaxation
Brandt–Daroﬀ
Virtual reality
Visual (pencil push ups)

13

Percentage of respondents
Very frequently

Frequently

Sometimes

Rarely

Never

65.6
60.5
54.5
47.0
40.2
18.0
15.2
14.4
7.3
5.5
5.5

26.1
29.4
29.3
27.9
28.5
24.1
23.2
28.2
12.6
10.0
15.9

5.7
6.7
12.1
14.3
17.2
34.7
26.0
31.6
25.5
21.1
17.6

0.7
1.7
2.0
3.1
6.9
12.2
13.8
15.5
24.5
11.4
16.6

2.0
1.7
2.0
7.7
7.2
10.9
21.8
10.3
30.1
51.9
43.9

Journal of Neurology

analysis in the form of Dynamic Gait Index (DGI) or Functional Gait Assessment (FGA). The single leg stance test or
variant was the next most frequently used followed by the
Berg Balance Scale, the Dix–Hallpike test, dynamic visual
acuity (DVA) test and Fukuda/Unterberger. Computerised
posturography was not used frequently. A detailed list of the
physical outcome measures is shown in the supplementary
material.
Concerning patient-reported outcome measures
(PROMs), respondents were first asked to list the top three
PROMs they used and thereafter were provided a list of published PROMs and asked to indicate their usage on a Likert
Scale. The most frequently used PROMs cited by respondents were the Dizziness Handicap Inventory (DHI), Vertigo/
Dizziness Visual Analogue Scales (VAS) and the Activities
Balance Confidence Scale (ABC). An excess of 30 published
PROMs were used (see supplementary material). Only two
PROMs from the provided list were used “always” or “sometimes” by greater than 50% of respondents. These were the
DHI and Dizziness/Vertigo VAS. The next most commonly
used PROMs were the ABC, Vertigo Symptom Scale and
Falls Eﬃcacy Scale, but were used by less than 30%.

Access to VR
VR was ranked as “hard” or “very hard” to access by 48%
of respondents, “accessible” by 44% and easy to access by
only 8%. Israel, Belgium, The Netherlands, and France were
the countries with greatest perceived accessibility (> 65%
ranked VR as “accessible” or “easy to access”).

Education in VR
A low percentage (19%) reported that they had pre-registration training in VR, but the large majority (90%) had completed post-registration VR training, with a median of two
formats attended and the most common formats being basic
and advanced courses in VR. There was broad agreement by
75% with the statement that “therapists should have professionally accredited post-graduate certification for practicing
in the area of VR”. A blended learning approach combining
web based, clinical and attendance at college/university was
most commonly selected as the optimal mode of delivery
(56%), followed by clinical training only (25%). Only half
of respondents indicated their course tuition was paid and
time oﬀ from work was supported.

Research activity and priorities
Just over a fifth of respondents (22.5%) stated they were
research active. Of those that were research active, 61%

expressed interest in becoming part of a European network
on research and 42% indicated capacity to be a trial site.
Being research active was significantly associated with
increased levels of self-reported competence (χ2 = 62.1,
p < 0.0001), interest in becoming part of a European
research network (χ2 = 51.7, p < 0.0001) and capacity to
be a trial site (χ2 = 65.4, p < 0.0001).
289 therapists out of 471 (61.3%) answered the open
question related to research questions that should be prioritized. Some therapists gave multiple suggestions which
resulted in 776 counts. Three major themes/research areas
were identified: management of specific conditions (317
counts), eﬀectiveness of VR (246 counts), and mechanisms/factors influencing vestibular compensation and
dizziness (206 counts). These themes were divided into
subthemes of which some were split up in second-order
subthemes. The number of counts per subtheme is shown
in Table 6.
The first theme concerned the management of specific
diagnoses. Since some respondents only mentioned the
name of the condition, it was not always clear what they
meant to investigate. The most commonly reported conditions were chronic dizziness (62 counts), BPPV (45),
vestibular migraine (42), and dizziness in the elderly (35).
The second theme concerned the study of the eﬀectiveness of VR. Respondents not only reported a need to
assess the eﬀectiveness of VR in general (16 counts), but
were also particularly interested in comparing diﬀerent
methods of VR in diﬀerent diseases (61 counts). In addition, they were interested in the best way of delivering VR,
to optimize exercise adherence and how to incorporate
rehabilitation technology: timing of VR (11 counts), VR
setting [24], VR parameters [26], and rehabilitation technology [24]. Furthermore, they were looking for the optimal way to measure rehabilitation outcome (49 counts).
The third theme focussed on understanding vestibular
compensation and dizziness. A large number of therapists
expressed the need to better understand mechanisms, models, and aetiologies (83 counts). In addition, questions
were asked with a view to improving both the multidisciplinary care (improving care pathways: 24 counts) and the
diagnostic process (role of PT in diagnostics: 10 counts;
developing diagnostic algorithms: 18 counts). Finally,
therapists indicated the need for specific education as well
as to finding the best way to improve VR knowledge (26
counts).
182 respondents did not answer the research-related
questions. There was no diﬀerence between physiotherapists and other professions, but there were clear geographical diﬀerences, with a large percentage of French
(91%) and British (88%) therapists answering, while only
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Table 6 Results from thematic analysis of research priorities
Research priorities themes

Counts

1. Management of dizziness/vertigo in specific conditions
Chronic dizziness/vertigo
Chronic dizziness/vertigo
Persistent Perceptual Postural Dizziness (PPPD)
Visual vertigo/Visually Induced Dizziness
Mal de Debarquement syndrome (MdDS)
Motion sickness
Benign Paroxysmal Positional Vertigo (BPPV)
Recurrent BPPV
Other
Vestibular migraine
Ageing and falls (presbyvestibulopathy, multiple sensory deficit)
Menière’s disease/hydrops
Unilateral vestibular hypofunction (vestibular neuritis)
Cervicogenic dizziness
Central nervous disease (stroke, multiple sclerosis)
Traumatic Brain Injury (TBI, concussion, commotion)
Bilateral vestibular hypofunction
Other (children, orthostatic, vestibular paroxysmia)
2. Evaluating eﬀectiveness of vestibular rehabilitation (VR)
Eﬃcacy of diﬀerent VR protocols in diﬀerent diseases
Outcome measures
Vestibular function (caloric testing)
Balance
Impact of disease (quality of life, work)
To monitor compensation/progress
Other (best?, subjective or objective?, oculomotor testing)
Optimal parameters for VR (frequency/duration/length/dosage)
VR-setting (self/individual/group/telerehabilitation/on line)
Incorporation of rehabilitation technology (virtual reality, OKS)
Eﬃcacy of VR compared to other treatments
Psychological treatment in VR (cognitive behavioral therapy, mindfulness)
Timing of VR
Other (medication, multidisciplinary care, diﬀerent models of care, holistic)
3. Understanding vestibular compensation and dizziness
Models and mechanisms (psychological factors, sensory reweighting, etiology)
Education of physiotherapist (PT)
Care pathways (and how to improve them)
Developing of diagnostic algorithms
Factors influencing compensation
Epidemiology (prevalence of, frequency of)
Role of PT in diagnostics
Other
4. Other (remuneration, artificial labyrinth, diﬀerences between countries…)
5. No answer (blank, do not know)

317
62
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45

42
35
23
21
19
18
16
14
14
246
61
49

26
24
24
16
15
11
20
206
83
26
24
18
18
11
10
16
7
182

10
35
8
6
3
10
35

5
6
5
3
30
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a minority of German (37%) and Austrian (17%) therapists
answered this question. When compared to women, there
were also more men who answered.

Other issues in VR
The final question in the survey invited participants to
indicate any other relevant issues in VR. 64% (n = 303) of
respondents provided a response. The responses aligned into
three main themes.
1. Delivery of best practice: Training at all stages of preand post-graduate education, mentoring, consistency
and identification of skilled VR therapists and recruitment opportunities; research into testing protocols and
red flags, eﬀective referral pathways, prevention, apps
and internet resources/downloads, when to initiate VR
and exercise specificity; guidance on condition and treatment knowledge, outcomes measures, condition-specific
VR, benefit of clinical psychology, eﬃcacy of methods
of treatment delivery, e.g. low cost vs high tech, medication management and benefits of prevention strategies.
2. Delivery of patient services identified the need to
improve awareness for vestibular symptoms and disorders among the public and all medical health care professionals. Better knowledge would reduce over testing
and improve first contact diagnosis and treatment, e.g.
in BPPV. Respondents also focused on improving team
interaction (general practitioners, physiotherapists,
occupational therapists, audiologists, and clinical psychologists), involvement in patient care (e.g. in emergency vertigo), and referral pathways (timely access,
waiting times).
3. Cost implications for VR provision identified lack of
evidence and accessibility of resources related to healthcare cost benefits of providing early VR intervention, the
overall economic benefit of VR, and the cost of training.

Discussion
This survey is the largest to date of VR practice and the first
to survey multiple countries simultaneously in Europe. Previously, the largest study conducted internationally (through
the Bárány Society) was in 2009 and recruited 109 therapists
in 19 countries worldwide. Our final sample of 471, confined
to Europe will serve to update knowledge on VR practice.
The sample was not random, but purposive, with recruitment
taking place via researchers’ individual networks, promotion at specialised VR conferences, and specialist VR interest groups at country level. Therefore, it is likely that the
findings reflect current practice. Although we only included
those working in VR, just 12.9% self-declared as “experts”.

This indicated that VR is becoming more widely practiced.
It was also evident that VR was practiced across many specialities. This is encouraging as vestibular disorders are prevalent across many specialities and not confined to ENT from
where VR historically emerged. Of particular interest was
the number of respondents working in care of the elderly
settings (43.3%). Vestibular disorders are very frequent and
problematic in older individuals [1]. Presbyvestibulopathy
[27], recently defined by the Bárány Society as a chronic
vestibular syndrome with mild bilateral vestibular deficits,
is likely to be ameliorated with VR. It was encouraging to
see that VR is emerging as a treatment within this setting.
VR was also commonly delivered in private practice in many
countries. The finding that a fifth (22.7%) worked within
a specialised VR setting is also an indication of growing
capacity in the field. A previous study of physiotherapist’s
knowledge of BPPV noted that working in a specialist VR
environment conferred an advantage in evidence-based
awareness [23].
It was an interesting finding that for 62% of respondents, VR usually accounted for less than 25% of workload
and, therefore, VR may be considered as a specialty within
specialities. This is probably a pragmatic way for VR to be
implemented, except for sites where there are tertiary balance and dizziness clinics. It was not surprising, therefore,
that the median number of patients treated per week was four
with only 25% of respondents treating ten or more patients
per week. This has important implications for competency
which is generally associated with experience.
In the majority of countries, VR was reported as hard to
access. Only 8% of all respondents reported VR as “easy to
access”. The barriers to access were consistently reported;
limited awareness and knowledge of VR amongst medical
doctors and inadequate numbers of trained therapists. These
finding agree with a survey of VR which found only a minority of general practitioners (6.8%) referred patients with
dizziness to VR [15]. Respondents also reported that VR
services were only available in tertiary centres; therefore,
long travel distances and extended waiting times were also
commonly reported barriers. The costs of VR and limited
equipment were also considered as barriers. As the majority used an individual mode of treatment and a significant
amount of time for consultation (median of 40 min) the cost
implications are obvious. Very few used tele-rehabilitation
(4.5%). With the recent COVID-19 pandemic and a rapid
move towards telemedicine across all health care areas, it is
likely that this now changes. In addition to these barriers,
it was concerning to find that there was limited access to
the results of vestibular function tests and low use of basic
assessment equipment such as infrared goggles.
There was a high level of knowledge and treatment of
the most common vestibular disorders: BPPV (98.9%), vestibular neuritis (93.3%), central vestibular disorders (90%),
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and functional dizziness (88.9%). Of particular interest was
the high percentage indicating knowledge and treatment of
cervicogenic dizziness (93 and 63%, respectively). The latter
is a problematic and controversial diagnosis [28] and physiotherapists who work in VR are well placed to manage all
aspects of cervicogenic dizziness. Only 54.4% indicated they
were treating patients with Menière’s disease. This is low
and may reflect the knowledge that individuals who compensate well between attacks do not require VR. However,
VR is not only about vestibular compensation, it also incorporates physical activity, advice and education, all of which
are important in Menière’s disease. Similarly, only 51.5%
were treating vestibular migraine, possibly reflecting that
there is presently weak evidence that VR is eﬀective in the
management of this condition [29–31].

Treatment techniques and outcome measures
Widespread knowledge and use of repositioning manoeuvres
were evident, with Epley and Semont manoeuvres being the
most frequently known and used ones. The Barbeque Roll
and Gufoni manoeuvres were less well known and not as
frequently used. This is in agreement with the findings of
a BPPV specific study which found that less than half of
physiotherapists working in VR could name the test for horizontal canal BPPV [23]. There is a clear need for training
and education in this regard as 5–15% of BPPV cases aﬀect
the horizontal canal [32]. An encouraging finding was that
although 70.7% reported knowing Brandt–Daroﬀ exercises,
only 30.2% reported using them, reflecting evidence that
Epley is superior to Brandt–Daroﬀ exercises in the treatment
of BPPV [12].
A high level of PROM and physical outcome measure use
was evident, but with wide variation. The most frequently
used PROMs concurred with a recent systematic review of
their use in research in VR [33] but the range of tests indicated that there is no consensus so far. A common set of core
outcome measures would be of value for clinical studies and
comparisons of VR outcomes across jurisdictions.
The types of interventions reported to be used were
remarkably consistent across countries. They also closely
followed the evidence base. Balance exercises were almost
ubiquitously used, as were adaptation and habituation exercises with 2% or less indicating that they never used them.
Substitution exercises were not used as frequently as either
adaptation or habituation exercises which is in keeping with
clinical guidelines, at least for peripheral vestibular hypofunction [11]. It was of interest that optokinetic stimulation which is considered a form of habituation [11] was
reported as never or rarely used by 35.6%. Again, this possibly reflects the lack of treatment techniques available for
this form of treatment and the lack of evidence supporting
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its use. Newer forms of technology such as virtual reality
were not in widespread use, although reducing costs of these
make them conceivable now. However, there is no standard
for the use of such systems. Breathing and relaxation exercises were more infrequently used than other interventions.
Controlling anxiety that frequently accompanies dizziness
and vertigo might advocate their use but the evidence is
weak for their eﬀectiveness.

Research and education
A clear need for improved education at undergraduate
level was found with a surprisingly low level of respondents indicating that they received pre-registration VR
training. This has been reported by others [14, 24] and
recently, presenting a clear need to lobby those in physiotherapy education to consider if this should be rectified.
It was encouraging to see that almost all had engaged in
postgraduate training. A high level of agreement that postgraduate certification is a worthy aspiration for the field
merits consideration by those in postgraduate education.
With regard to research in VR, a wealth of information was
generated on what therapists considered to be a priority
in the area. We intend to use this information to present
a position statement on research in VR in Europe in the
near future. There is excellent research capacity amongst
the countries (1 in 5 participants were research active)
and willingness to participate in multi-centre trials which
bodes well for the field.

Limitations
The reliability and validity or the survey were not assessed,
but the contribution of almost 500 individual therapists and
physician experts in VR lends face validity to the content.
Finally, we have no information on non-responders and the
sample was not a random one limiting generalisability.

Conclusion
The survey has resulted in a comprehensive representation
of VR practice, education and research in Europe revealing
a growing capacity for the VR and broad utilisation of evidence-based intervention for those practicing VR in Europe.
There are, however, significant barriers to access and poor
access to basic equipment for assessment and to results of
vestibular function testing. Increased knowledge and awareness amongst health care professionals and patients alike are
key objectives to improve VR as is increasing interactions
between physicians and therapists. There is a clear need to
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improve pre-registration training and to consider how best
to formalise post registration training to ensure consistent,
evidence based, and harmonised standards in VR in clinic
and research.
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