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Background: People with dizziness may experience driving-related limitations. Few data
are available about the impact of dizziness on driving.
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Aim: The aim of this study is to investigate the impact of dizziness on driving,
factors related to impairment (age, gender, and type of diagnosis), and the potential
consequences for patients’ ability to work. We also investigated whether the patients
expected and actually received information about their dizziness-related fitness to drive
from their physician.
Methods: A cross-sectional, observational study was conducted in the Apeldoorn
Dizziness Centre, a tertiary care referral centre for patients with dizziness. A consecutive
cohort of patients was asked to complete a study-specific questionnaire about driving.
Results: Between January 1, 2020, and December 20, 2020, 432 patients were
included. Fifty-six percent of the patients in this group were female. The average age
of patients was 58.3 years (SD 16). Overall, 191 of the 432 patients (44%) experienced
limitations related to driving, and 40% of the patients who experienced limitations also
experienced limitations to work related to their inability to drive. The subject of fitness
to drive had not been discussed with their physician in 92% of the patients, and
24% of the whole patient group indicated that they would have liked to discuss this
topic. The following factors, independently from each other, increased the chance of
experiencing driving-related limitations: younger age, female sex, and the diagnosis of
Meniere’s disease.
Conclusion: Dizzy patients, especially younger patients, women, and patients with
Meniere’s disease, regularly experience limitations related to driving, and this often
means that they are unable to work. Driving is hardly ever discussed during a medical
consultation. In our opinion, the topic of driving and dizziness should always be
addressed during medical consultations in dizzy patients.
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INTRODUCTION

use of information from their medical records and the completed
questionnaires for the study.

Dizziness is a common presenting complaint in patients, both in
primary care and in the hospital. Dizziness and vertigo may be
associated with significant morbidity and may have a profound
impact on the quality of life, especially in the older population (1)
This means that it is important to establish an accurate diagnosis
and treatment plan quickly, even though dizziness and vertigo
often has a benign origin.
Few data are available about the impact of dizziness on driving
in patients with dizziness (2–4). At the same time, the (in)ability
to drive can have a large impact on the quality of life of these
patients (5). A number of factors play a role in deciding whether
a patient with dizziness and vertigo should be allowed to drive.
What does the national law say about driving restrictions? Are
these restrictions known by the health professionals and/or the
patients? Are patients informed by health professionals about the
potential restrictions? Which considerations play a role in the
patient’s decision whether or not to drive?
As far as we know, the question how patients with dizziness
deal with driving has only been investigated in three previous
studies (2–4). Because we wanted to know what percentage of
dizzy patients experience inability to drive, we performed an
observational study in this patient group. The research questions
focused on the frequency of impairment to driving in patients
with dizziness, factors related to impairment (age, gender and
type of diagnosis), and the potential consequences for the
patients’ ability to work. Furthermore, we wanted to investigate
whether the patients expected and actually received information
about fitness to drive from their physician.

Statistical Analysis
Demographic characteristics and diagnoses underlying the
dizziness and vertigo were compared between two subgroups of
patients (i.e., those with and those without driving limitations)
using Student’s t-test (for age) and Chi-square tests (for sex
and diagnoses). Multivariate logistic regression analysis was
performed to calculate odds ratios (ORs) for experiencing
limitations due to dizziness related to driving as the dichotomous
dependent variable and the patient’s age, sex, and diagnoses
underlying the dizziness as the independent variables. We
categorized the patients in various age groups. Only diagnoses
with a prevalence in the study population of at least five
patients with and five patients without limitations due to
dizziness while driving were included in the logistic regression
model (i.e., vestibular migraine, unknown unilateral vestibular
hypofunction, bilateral vestibular hypofunction, vestibular
paroxysmia, Meniere’s disease, vestibular neuritis, BPPV, and
anxiety disorder/hyperventilation syndrome). Using likelihood
ratio-based backward stepwise elimination of variables, the
initial full model was reduced to a final model. Goodness of fit
of the logistic regression models was assessed using Hosmer
and Lemeshow test. All analyses were performed using SPSS
(IBM SPSS Statistics for Windows, Version 25.0. Armonk, NY:
IBM Corp.). p < 0.05 were considered statistically significant in
all analyses.

RESULTS
Overall, 432 patients were included in the study. Fifty-six percent
of the patients in this group was female. The average age of
patients was 58.3 years (SD 16).
The most frequent diagnoses were hyperventilation/anxiety
(34%), benign paroxysmal positional vertigo (BPPV, 22%),
Meniere’s disease (7%), vestibular migraine (6%), vestibular
neuritis (5%), vestibular paroxysm (4%), bilateral vestibular
hypofunction (3%), and benign recurrent vertigo (2%). No
diagnosis could be made in 13% of the patients. A second
diagnosis was made in 22.5% of the patients.
The answers to the questions in the questionnaire are set out
in Table 1. Overall, 191 of the 432 patients (44%) experienced
limitations related to drive, and 40% of the patients who
experienced limitations also experienced limitations to work
related to their inability to drive. The subject of driving had not
been discussed with their physician in 92% of the patients, and
24% of the whole patient group indicated that they would have
liked to discuss this topic.
The data of the groups without and with limitations are
presented in Table 2.
The following factors, independently from each other,
influenced the chance of experiencing driving limitations: age
[compared to patients aged ≥71 years, the three subgroups below
the age of 60 all showed statistically significant ORs > 3; being
1 year older reduced the risk (i.e., OR = 0.96; 95% CI 0.95
to 0.98)], sex {being a female increased the risk [OR = 1.99

METHODS
A cross-sectional, observational study was conducted in the
Apeldoorn Dizziness Centre—a tertiary care referral centre for
patients with dizziness as their main complaint. We used the term
“dizziness” to describe the complaint from a patient perspective.
The terms “dizziness and vertigo” were used as an umbrella term
to describe the symptoms from a doctor’s point of view (6).
In our centre, all patients routinely complete several
questionnaires and undergo a physical examination and
advanced audiovestibular testing. During a joint consultation
with an ENT surgeon and a neurologist, the diagnosis is made
in consensus between the two specialties. In the period between
January 1, 2020, and December 20, 2020, a consecutive cohort
of patient was asked to complete a study-specific questionnaire
about driving. Only those patients who used to drive before
their dizziness complaints started were included in the study.
The questions that were asked are set out in Table 1. The entire
patient sample was asked to respond to questions 1, 6, and 7.
Questions 2, 3, 4, and 5 were only applicable for patients who
experienced limitations related to driving. For all patients, the
following data were collected from their medical records: sex, age,
primary diagnosis, and (if applicable) a second diagnosis.
The local ethics committee of Gelre hospitals authorized the
study and patients provided written informed consent for the
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TABLE 1 | Answers to questionnaire about limitations in driving in 432 dizziness patients of the tertiary care referral center.
Questionnaire
1

n

Did you experience driving-related limitations as a result of your dizziness?

432

Yes: 44.2%
No: 55.8%

2

How many periods have you experienced in which you were unable to drive?

185

1–5 periods: 60%
6–10 periods: 11%
>10 periods: 29%

3

For how long have you had dizziness complaints?

190

1–6 months: 25%,
6–12 months: 16%
>12 months: 59%

4

What was the length of the longest period in which you were unable to drive?

184

1–6 days: 30%
1–4 weeks: 26%
1–3 months: 23%
>3 months: 21%

5

Were you unable to work as a result of the inability to drive?

173

6

Did your doctor inform you about potential restrictions on driving?

406

Yes: 40%
No: 60%
Yes: 8%
No: 92%

7

Did you miss receiving information about dizziness and driving?

405

Yes: 24%
No: 76%

TABLE 2 | Characteristics of the total study population and the subgroups with and without limitations in driving.
Variables

Total group (n = 432)

Group without limitations (n = 241)

Group with limitations (n = 191)

p-value

Female (%)

243 (56)

116 (48)

127 (67)

<0.001

Age in years (mean, SD)

58.3 (16)

62.6 (16)

52.9 (15)

<0.001

≤40 years

68 (16)

26 (11)

42 (22)

41–50 years

69 (16)

23 (10)

46 (24)

51–60 years

83 (19)

41 (17)

42 (22)

61–70 years

87 (20)

59 (24)

28 (15)

≥71 years

125 (29)

92 (38)

33 (17)

Meniere’s disease (%)

29 (7)

10 (4)

19 (10)

0.020

Vestibular migraine (%)

26 (6)

9 (4)

17 9)

0.040

Age, in categories (%)

<0.001

BPPV (%)

93 (22)

53 (22)

40 (21)

0.815

Hyperventilation/anxiety (%)

149 (34)

75 (31)

74 (39)

<0.001

Unknown unilateral vestibular hypofunction (%)

20 (5)

7 (4)

13 (3)

0.066

Benign recurrent vertigo (%)

9 (2)

7 (3)

2 (1)

0.310

Bilateral vestibular hypofunction (%)

13 (3)

6 (3)

7 (4)

0.575

Vestibular paroxysmia (%)

15 (4)

9 (4)

6 (3)

0.797

Vestibular neuritis (%)

23 (5)

13 (5)

10 (5)

1.000

BPPV, Benign paroxysmal positional vertigo; SD, standard deviation.

more frequent among younger patients, women, and patients
diagnosed with Meniere’s disease. In only a few cases had the
subject of driving been discussed with the health professional.
It is not clear why younger patients experience more
limitations than elderly patients. It is possible that younger
patients use their car more frequently than elderly patients for
work, leisure, or both. Furthermore, they might make more use of
the motorway. We cannot explain why women experience more
limitations while driving. Perhaps, because women generally
drive more carefully than men, dizzy women may experience

(95%CI 1.30 to 3.05)]}, and Meniere’s disease {being diagnosed
with Meniere’s disease increased the risk [OR = 3.90 (95%CI 1.70
to 8.94) compared to other diagnoses underlying the dizziness;
see Table 3]}.

DISCUSSION
Our study shows that a rather high percentage of patients with
dizziness and vertigo (44%), who have been seen in a tertiary care
centre, experience limitations related to driving. Limitations were
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TABLE 3 | Results of the multivariate logistic regression model for associations between experiencing driving limitations due to dizziness and vertigo and patient
demographic characteristics and underlying diagnoses (n = 432).
Reference

OR

95% CI

p-value

Male

1.92

1.24, 2.97

0.004

Full model
Female
Age categories
≤40 years

≥71 years

4.70

2.34, 9.44

<0.001

41–50 years

≥71 years

6.52

3.22, 13.20

<0.001
<0.001

51–60 years

≥71 years

3.15

1.67, 5.94

61–70 years

≥71 years

1.28

0.68, 2.41

0.441

Meniere’s disease

No Meniere’s disease

4.99

2.08, 11.95

<0.001

Vestibular migraine (VM)

No VM

1.90

0.83, 4.38

0.131

BPPV

No BPPV

1.65

0.94, 2.89

0.078

Anxiety disorder

No anxiety disorder

1.84

0.83, 4.06

0.131

Hyperventilation

No hyperventilation

0.99

0.61, 1.63

0.977

Unknown unilateral vestibular hypofunction (UUVH)

No UUVH

0.88

0.34, 2.28

0.796

Bilateral vestibular hypofunction (BVH)

No BVH

2.38

0.80, 7.10

0.121

Vestibular paroxysmia (VP)

No VP

1.84

0.61, 5.49

0.277

Vestibular neuritis (VN)

No VN

1.24

0.49, 3.11

0.654

Reduced model*
Age categories
≤40 years

≥71 years

4.33

2.26, 8.29

<0.001

41–50 years

≥71 years

5.51

2.86, 10.63

<0.001

51–60 years

≥71 years

2.89

1.58, 5.30

0.001

61–70 years

≥71 years

1.32

0.71, 2.45

0.378

Female

Male

1.99

1.30, 3.05

0.002

Meniere’s disease

No Meniere’s disease

3.90

1.70, 8.94

0.001

CI, confidence interval; OR, odds ratio.
*Using backward stepwise elimination of variables from the full model.

more limitations in driving than men (7). The percentage of
patients with driving limitations in our study is higher than
found in previous studies (14–35%) (2–4). It should be noted
that in one of these studies, only patients with Meniere’s
disease were included (4). The higher prevalence of experiencing
driving-related limitations among patients with Meniere’s disease
confirms the findings reported by Cohen et al. (3).
In 40% of the patients with limitations related to driving,
this resulted in absence from work. Therefore, the inability to
drive has major consequences for a large group of patients with
dizziness and vertigo. We have been unable to find data in other
published studies on the impact of not being able to drive for the
patient’s ability to work.
In only 8% of the patients, the topic of fitness to drive had
been discussed with the patient’s physician. Sindwani’s study
shows that 10% of dizzy patients received a negative advice
about driving (2). While a significant number of patients in
our study indicated that they would have liked more clarity
on this, and while the Dutch government assumes that health
professionals are under an obligation to inform patients about
potential limitations related to driving, in 92% of the patients
with dizziness and vertigo in our study, the topic of driving
was not discussed. This could be because doctors are not
aware of the requirements imposed by national law (8, 9).
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Another explanation could be that doctors in the Netherlands
regard the current legislation as too strict. As a result, they
might decide not to discuss this topic with their patients.
Previous studies have shown that many patients (50–60%) do
not intend to comply with the imposed restrictions on driving
(2, 3).
A limitation of our study may be that it was conducted
in a tertiary centre. This means that we see a selection of
patients with often more severe complaints. Moreover, our study
does not show why patients with dizziness and vertigo often
experience the inability to drive. This could be because of
physical complaints or because of insecurity or anxiety. Our
study did not aim at getting more clarity about these or other
potential explanations. As to the question about inability to work,
we do not know how many patients were in fact employed
or self-employed.
Further research on the reasons for the limitations with
respect to driving and the possibility of dealing with these
limitations through advice or treatment is warranted.
In conclusion, dizzy patients, especially younger patients,
women, and patients with Meniere’s disease, regularly experience
limitations related to driving, and this often means that they
are unable to work. Driving is hardly ever discussed during the
medical consultation. As such, doctors should always discuss the

4

July 2021 | Volume 12 | Article 693963

van Leeuwen et al.

Dizziness and Driving

AUTHOR CONTRIBUTIONS

topic of driving and dizziness as part of their management of
dizzy patients.

RL, TS, and TB contributed to conception and design of the
study. CC organized the database. TS performed the statistical
analysis. RL wrote the first draft of the manuscript. TS,
CC, and TB wrote sections of the manuscript. All authors
contributed to manuscript revision, read, and approved the
submitted version.

DATA AVAILABILITY STATEMENT
The original contributions presented in the study are included
in the article/supplementary material, further inquiries can be
directed to the corresponding author/s.

REFERENCES

7. Aldred R, Johnson R, Jackson C, Woodcock J. How does mode of travel
affect risks posed to other road users? An analysis of English road
fatality data, incorporating gender and road type. Inj. Prev. (2021) 27:71–
6. doi: 10.1136/injuryprev-2019-043534
8. Caruana P, Hughes AR, Lea RA, Lueck CJ. Australian driving restrictions:
how well do neurologists know them? Intern Med J. (2018) 48:1144–
9. doi: 10.1111/imj.14026
9. Evans AS, Eng CY. Driving and otolaryngology: do we know the rules? J
Laryngol Otol. (2006) 120:181–4. doi: 10.1017/S0022215105006663

1. Dros J, Maarsingh OR, Beem L, van der Horst HE, ter Riet G, Schellevis
FG, et al. Impact of dizziness on everyday life in older primary care
patients: a cross-sectional study. Health Qual Life Outcomes. (2011)
9:44. doi: 10.1186/1477-7525-9-44
2. Sindwani RAJ, Parnes LS, Goebel JA, Cass SP. Approach to the vestibular
patient and driving: a patient perspective. Otolaryngol Head Neck Surg. (1999)
121:13–7. doi: 10.1016/S0194-5998(99)70115-4
3. Cohen HS, Wells J, Kimball T, Owsley C. Driving disability and dizziness. J
Safety Res. (2003) 34:361–9. doi: 10.1016/j.jsr.2003.09.009
4. Pyykkö I, Manchaiah V, Zou J, Levo H, Kentala E. Driving habits and risk of
traffic accidents among people with Meniere’s disease in Finland. J Int Adv Otol.
(2019) 5:289–95. doi: 10.5152/iao.2019.5915
5. Chihuri S, Mielenz TJ, DiMaggio CJ, Betz ME, DiGuiseppi C, Jones VC, et
al. Driving cessation and health outcomes in older patients. J Am Geriatr Soc.
(2016) 64:332–41. doi: 10.1111/jgs.13931
6. Bisdorff A, Von Brever M, Lempert, T, Newman-Toker, DE. Classification
of vestibular symptoms: towards an international classification of
vestibular disorders. J Vestib Res. (2009) 19:1–3. doi: 10.3233/VES-200
9-0343

Frontiers in Neurology | www.frontiersin.org

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.
Copyright © 2021 van Leeuwen, Schermer, Colijn and Bruintjes. This is an openaccess article distributed under the terms of the Creative Commons Attribution
License (CC BY). The use, distribution or reproduction in other forums is permitted,
provided the original author(s) and the copyright owner(s) are credited and that the
original publication in this journal is cited, in accordance with accepted academic
practice. No use, distribution or reproduction is permitted which does not comply
with these terms.

5

July 2021 | Volume 12 | Article 693963

