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SUMMARY

Chapter 1 is the general introduction of this thesis about vertigo, dizziness and vestibular 
rehabilitation in general practice. In this chapter, I provide a brief overview of the nomenclature 
of vestibular symptoms, the epidemiology of chronic vertigo and dizziness in general practice 
and the background of vestibular rehabilitation (VR). I also introduce the nine research 
questions that are addressed in this thesis:

Part I: Vertigo and dizziness in general practice
1) Is the prognosis and survival of vertigo and dizziness in older general practice patients 

associated with the primary cause of the symptoms? 
2) What is the chance of persistence of dizziness in older general practice patients over time? 
3) What are the psychometric properties of the 10-item DHI-S questionnaire in Dutch 

general practice patients with vertigo and/or dizziness? 

Part II: Vestibular rehabilitation in general practice
4) What is the stated use of VR for vertigo and/or dizziness in Dutch general practice, and 

what are reasons to deter VR treatment? 
5) What is the current management of chronic vestibular symptoms in general practice, and 

how should clinical practice be changed? 
6) What is the clinical effectiveness and safety of stand-alone and blended internet-based 

VR versus usual care for adults aged 50 and older with a chronic vestibular syndrome in 
general practice? 

7) What is the cost-effectiveness of stand-alone and blended internet-based VR versus usual 
care for adults aged 50 and older with a chronic vestibular syndrome in general practice? 

8) What are the experiences of patients and physiotherapists with blended internet-based 
VR in general practice? 

9) Can we predict treatment success with stand-alone or blended VR, and could a predictive 
model help decide the form of internet-based VR that should be offered? 

In chapter 2, we present a 10-year prospective cohort study that investigated whether prognosis 
and survival were associated with the primary cause of vestibular symptoms. In 2006-2008 we 
prospectively included 417 older adults (≥65 years) in general practice who experienced vertigo 
and/or dizziness. All patients received a full diagnostic workup and the primary cause of their 
vestibular symptoms was classified by a panel of physicians. The main outcome measures 
of the cohort study were mortality and dizziness-related impairment at 10-year follow-up. 
We found that patients with vertigo or dizziness primarily caused by peripheral vestibular 
disease lived longer than patients with vertigo or dizziness caused by cardiovascular disease. 
No significant association was seen between the primary cause of vestibular symptoms and 
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the presence of substantial impairment 10 years later. Almost 50% of patients experienced 
substantial dizziness-related impairment at 10 years follow-up, suggesting there may be room 
for therapeutic improvement in general practice.

In chapter 3, we describe an international 1-year prospective cohort study that aimed to 
determine whether dizziness was likely to be persistent. We included 2616 community-
dwelling older home care patients (≥65 years) from six different countries in Europe. We 
defined dizziness persistence as the odds for people, dizzy at baseline, to also report dizziness 
at subsequent follow-up moments at 6 and 12 months, compared with people who were not 
dizzy at baseline. These odds ratios can be interpreted as follows: compared with HC recipients 
who were not dizzy at baseline, dizzy HC recipients at baseline had an X (OR) times higher 
chance to report dizziness at a follow-up measurement. The prevalence of dizziness at baseline 
was 25.1%, ranging from 16.2% (Belgium) to 39.7% (Italy). The majority (79.1%) of dizzy recipients 
at baseline also experienced dizziness after 6 and 12 months. Dizziness persistence was high 
at 6 months (odds ratio (OR) 57.8, 95% confidence interval (CI) 43.1-77.5) and at 12 months (OR 
30.2, 95% CI 22.3-41.1). We concluded that dizziness is common in older home care recipients 
in Europe and is highly likely to become persistent. 

In chapter 4 we report a psychometric evaluation of the abbreviated version of the Dizziness 
Handicap Inventory (DHI-S) questionnaire in a general practice population. We aimed to 
assess the validity, reliability, responsiveness, optimal cut-off point for substantial impairment 
and minimally important change (MIC) of the DHI-S. We used data from the same 10-year 
prospective cohort study described in chapter 2. The DHI-S demonstrated excellent criterion 
validity (r = 0.93-0.96), test-retest reliability (ICC = 0.86) and responsiveness (r = 0.89). The 
DHI-S reliably distinguished substantial impairment and identified MIC, with optimal DHI-S 
cut-off scores of ≥12 points and >5 points, respectively. Our findings indicate that the DHI-S 
questionnaire is a valid, reliable and responsive tool to measure vestibular symptoms such as 
vertigo and dizziness in general practice. The DHI-S could prove to be a valuable instrument 
for GPs. 

We start Part II of this thesis with chapter 5, where we describe a survey we conducted to 
assess the stated use of VR in general practice. A sample of 426 Dutch GPs filled out a 22-
item online questionnaire about the utilisation of canalith repositioning manoeuvres and 
VR to manage vertigo and dizziness. Approximately half of all GPs stated using repositioning 
manoeuvres (Epley manoeuvre 57.3%; Brandt-Daroff exercises 50.2%), while only a small group 
applied VR in daily practice (6.8%). The most important reason for GPs not to use repositioning 
manoeuvres and VR was that they did not know how to perform the technique. The underuse 
of these easily applicable treatments in general practice indicates that efforts should be made 
to increase the knowledge and skills of GPs in this area.
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In chapter 6 we assessed the current management of chronic vertigo and discussed reasons 
why clinical practice should be changed. In this educational article we found there is moderate 
quality evidence that VR is a safe and effective treatment for chronic vertigo, while only low 
quality evidence exists for betahistine. Yet, betahistine is still prescribed regularly and VR is 
used by less than 10% of GPs. Barriers to change may be a lack of knowledge on how to deliver 
VR, and a perceived ease of betahistine treatment over VR. We recommend to carefully assess 
all patients with vertigo and offer disease-specific treatments. We advise to regularly plan 
follow-up visits to evaluate if chronic vertigo has developed. When chronic vertigo is present, 
clinicians should stop all anti-vertigo drugs used for acute vertigo and start VR. 

In chapter 7 we describe the design of the three-armed randomized controlled VERTIGO-trial 
to investigate internet-based VR both without and with support (stand-alone and blended 
VR) compared to usual care. Stand-alone VR was comprised of a six week, internet-based 
intervention with weekly online sessions and daily exercises (10-20 minutes a day). In the 
blended VR group, the same internet-based intervention was supplemented by face-to-face 
physiotherapy support (home visits in weeks 1 and 3). In the usual care group, patients received 
standard care from their general practitioner, without any restrictions. We described the 
four research areas of online VR we planned to study within the VERTIGO-trial: 1) clinical 
effectiveness and safety; 2) cost-effectiveness; 3) qualitative experiences; and 4) prediction of 
treatment success. 

In chapter 8 we report the clinical effectiveness and safety of stand-alone and blended VR, 
compared to usual care. In the VERTIGO-trial we randomised 322 patients (aged ≥50 years) 
with a chronic vestibular syndrome to stand-alone VR, blended VR or usual care. The primary 
outcome was the frequency and severity of vestibular symptoms after six months as measured 
by the vertigo symptom scale-short form (VSS-SF range 0-60, clinically relevant difference 
≥3 points). In the intention-to-treat analysis, participants in the stand-alone and blended 
VR groups had lower VSS-SF scores at six months than participants in the usual care group 
(adjusted mean difference −4.1 points, 95% confidence interval −5.8 to −2.5; and −3.5 points, −5.1 
to −1.9, respectively). Participants in the stand-alone and blended VR groups also experienced 
less dizziness related impairment and anxiety at three and six months. No serious adverse 
events related to online VR occurred during the trial. We therefore concluded that stand-alone 
and blended internet-based VR are clinically effective and safe interventions to treat adults 
aged 50 and older with a chronic vestibular syndrome. 

In chapter 9 we discuss the cost-effectiveness of stand-alone and blended VR compared to 
usual care. In the VERTIGO-trial we measured the vestibular symptoms (VSS-SF), societal 
costs and quality-adjusted life years (QALY) in all three groups. After six months, patients in 
the stand-alone and online VR groups had significantly less vestibular symptoms and non-
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significantly more QALY’s, but also produced non-significantly higher mean societal costs than 
usual care. For stand-alone VR compared to usual care, the probability of cost-effectiveness was 
0.95 at a willingness-to-pay ratio of 24,161 €/QALY and 600 €/point improvement in VSS-SF, 
and for blended VR compared to usual care this was 123,335 €/QALY and 900 €/point VSS-SF 
improvement. However, in a sensitivity analysis where we excluded costs unlikely to be related 
to vestibular disorders or internet-based VR, stand-alone VR was significantly more effective 
and less costly than usual care. We concluded that stand-alone VR has the highest probability 
to be cost-effective compared to usual care. 

Chapter 10 reports on the qualitative interview study we conducted with patients and 
physiotherapists from the VERTIGO-trial to investigate experiences with blended VR. We 
conducted and thematically analysed semi-structured interviews with 14 patients and 8 
physiotherapists after the six-month follow-up of the randomised trial. According to patients 
and physiotherapists, the physiotherapist visits were useful in providing personal attention, 
helping patients safely execute exercises, and improving patients’ adherence to therapy. Some 
patients said they did not need physiotherapist support, and according to physiotherapists 
both the necessity and the optimal way to deliver guidance differed greatly between patients. 
We conclude that in blended VR, physiotherapeutic visits appear to offer benefits above 
the Vertigo Training website and VR exercises alone but physiotherapy support should be 
individually tailored.

In chapter 11 we report on a prediction study. In this study we attempted to develop and 
internally validate predictive models for treatment success with stand-alone and blended 
VR to decide whom should be offered which intervention. We defined successful treatment 
after online VR as clinically relevant improvement of (1) vestibular symptoms (≥3 points 
improvement VSS-SF); (2) vestibular-related disability (>11 points improvement Dizziness 
Handicap Inventory); and (3) both vestibular symptoms and vestibular-related disability. We 
generated predictive models for each outcome, but the discriminative abilities of all final 
predictive models turned out to be poor (AUC 0.54 to 0.61). None of the identified models are 
therefore suitable for use in daily general practice to predict treatment success of online VR. 
Because we were unable to develop a useful prediction model, the decision to offer stand-
alone or blended VR should for now be based on availability, cost-effectiveness and patient 
preference.

In the final chapter of this thesis, chapter 12, I summarize and discuss the answers to the nine 
research questions posed in chapter 1. I also consider the implications of the main findings for 
both science and clinical practice and offer recommendations for the future. 


