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Abstract

Objectives: Vertigo describes symptoms of abnormal movement of the environment

or the patient's own body. As such, it affects patients' quality of life, prevents them

from following their daily activities, and increases healthcare utilization. The Global

Burden of Disease Project aims to quantify morbidity and mortality worldwide. In

2013, a separate disability weight for vertigo was introduced. The aim of this study is

to estimate the symptom burden of disease caused by vertigo.

Methods: This study analyzes data from the Gutenberg Health Study (GHS).

The GHS is a population-based cohort study representative of the city of Mainz and

its district. Participants were asked whether they suffered from vertigo and, if so,

how bothered they felt by it, rating their distress on a six-level scale from 1 = little

stressful to 6 = extremely stressful.

Results: Eight thousand five hundred and nineteen participants could be included in

the study. The overall prevalence of vertigo was 21.6% (95%-confidence interval

[CI] [20.7%; 22.5%]). Vertigo prevalence peaked in the age group of 55–64 years. Ver-

tigo annoyance averaged 2.42 (�1.28). When an annoyance of 3–6 was considered

bothersome, the prevalence of bothersome vertigo was 8.1 % (95%-CI [7.5%; 8.7%]).
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Age-standardized to the European Standard Population 2013, vertigo caused a bur-

den of 2102 years lived with disability per 100,000 population.

Conclusion: In this study, it was found that one in five people suffer at least occa-

sionally from vertigo. This result suggests a significant burden of disease. This burden

is reported at the symptom level. Future studies are needed to attribute the burden

to specific causes.

Level of Evidence: 2.
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1 | INTRODUCTION

The term vertigo summarizes sensations of abnormal movement. This

movement may be perceived as either a rotation or swaying of one's

own body or the environment.1 As such, it is a subtype of dizziness,

which encompasses a wide range of feelings of weakness, faintness,

or unsteadiness.2 Because of linguistic and cultural differences in the

definition of the two terms, reported prevalence figures vary widely.3

While dizziness occurs with a lifetime prevalence of 17% to 30%, the

prevalence of vertigo ranges from 3% to 10%.3 With an increasing

prevalence in the elderly and an aging of the general population, we

must expect a further rise in the prevalence of vertigo.4,5

Vertigo can have multiple causes. When diagnosing a patient

who complains of vertigo, the clinician must distinguish between

central and peripheral causes, as central causes may require emergency

care. Vertigo, as opposed to dizziness, is thought to be more commonly

associated with peripheral lesions, although this understanding is not

true for all patients.6,7

Regardless of the cause, vertigo is an important symptom that

increases health care utilization.8–10 It decreases patients' quality of

life and hinders them in activities of daily living.6,11–13 In addition, ver-

tigo is an important risk factor for falls and thus may further increase

morbidity and mortality.14–16

Historically, mortality rates have been reported as the primary

outcome in tracking the global burden of disease with a focus on com-

municable diseases.17 With the increase in non-communicable morbidity,

reporting years lived with disability (YLD) is evolving to set the research

agenda. Therefore, to better understand the burden of disease caused by

non-communicable and non-fatal health outcomes, the Global Burden of

Disease project (GBD) included vertigo as a new health state in the 2013

update.18 In 2017, vertigo was reported as part of “other sense organ

disease” which groups acute and chronic sensory organ diseases.17 Here,

vertigo was included only in chronic sensory organ diseases and is the

only cause classified as moderate (out of three groups—mild, moderate,

and asymptomatic). With the classification as moderate, vertigo repre-

sents a 0.21 proportion of the chronic sensory organ disease.17 Vertigo

was assigned a disability weight (DW) of 0.113.

This study is the first to report the burden of disease for vertigo.

Due to its population-based design, the results of the study can be

generalized to the population in Germany and Europe, contributing

to the aim of understanding the overall burden of disease in

these regions.

2 | MATERIALS AND METHODS

The Gutenberg Health Study (GHS) is a large population-based

cohort study located at the University Hospital Mainz, Germany.

The study's population sample was randomly drawn from the

residents' registration office and 1:1 stratified for sex, age decade,

and residency (rural vs. urban). By this population-based design, the

GHS is representative for the population of Mainz and its district

Mainz-Bingen. Exclusion criteria were physical or mental disabilities

that might prevent the participant from arriving at the study center

in order to take part. A further exclusion criterion was insufficient

knowledge of the German language since all questionnaires are

applied in German. A detailed description of the study's design can

be found elsewhere.19,20

The GHS was initiated in 2007 and between 2007 and 2012 the

first cohort (core cohort, n=15,010) was studied. After five years, an

initial follow-up survey was conducted via computer-assisted tele-

phone interviews. During the first 10-year follow-up (10-FU, 2017 to

2020), all participants were invited to revisit the study site. This

10-FU introduced an auditory questionnaire included an audiological

testing station. In the latter, participants completed pure-tone

audiometry (air and bone conduction) and a German matrix test

(Oldenburg Sentence Test). In addition, a picture of the tympanic

membrane was taken. In the 10-FU, additionally to the core cohort,

further participants in the age groups of 25 to 44 years (young cohort,

n = 4000) and 75 to 85 years (senior cohort, n = 1000) were invited

to take part. Participants were asked “Do you regularly experience

rotating or swaying vertigo (longer than 30 seconds)?” (yes/no). If yes,
they were asked “How much do you feel bothered by it?” They were

requested to rate their vertigo on a six-level scale ranging from “little
stressful” (=1) to “extremely stressful” (=6).

The prevalence of vertigo as well as its related stress are reported

stratified by sex and age decade. In order to report disease burden,

disability-adjusted life years (DALYs) were calculated as follows:
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DALY¼YLLþYLD,with

YLL¼Years of life lost
¼number of deaths� remaining life expectancy and

YLD¼Years lived with disability
¼Prevalence�disability weight DWð Þ�duration yearsð Þ

YLL is assumed to be zero since vertigo depicts a symptom that

only causes morbidity. However, underlying causes of vertigo might

cause mortality, but the differential diagnoses of vertigo will not fur-

ther be differentiated in this analysis. With YLL=0, DALY=YLD. For

calculating YLD, we used the DW of 0.113 from the GBD update

2013, which includes all grades of severity.18 We also used a pure

prevalence-based approach utilizing point-prevalences. The duration

of the overall health state of vertigo was set to one year, although the

symptom is characterized by recurrent short spells of vertigo (at least

30 s) with a symptom-free interval in between.

The results were generalized to a reference population of the

European Standard Population (ESP) 2013 and the German Standard

Population (GSP) 2021 by adjusting the cohort's age structure to the

reference populations' age structure disaggregated by sex. Reporting

these results make them more comparable to other GBD studies. All

statistical analyses were done in R version 4.2.1 (2022-06-23, R Core

Team (2022), Vienna, Austria).

The study was approved by the local institutional review board

(Ethics Commission of the State Chamber of Physicians of Rhineland-

Palatine, reference no. 837.020.07) and was conducted in full compli-

ance with the Declaration of Helsinki. Written informed consent was

obtained from all subjects before participation in the study.

3 | RESULTS

Nine thousand seven hundred and fifty two participants attended the

GHS follow-up and completed otolaryngologic testing. 1233 partici-

pants had to be retrospectively excluded for missing data on vertigo.

Hence, 8519 participants could be included in the study. Of these,

4358 were males (51.2%) and 4161 females (48.8%). The average age

in years was 60.7 (�13.7; see Table 1).

The prevalence of vertigo was 21.6% (n = 1840/8519; 95%-

confidence interval [95%-CI] [20.7%; 22.5%]). Overall, women were

significantly more likely to be affected than men (23.6% vs. 19.7%,

p-value <.0001). Vertigo prevalence peaked in the of 55–64 age

group (Figure 1). From the age group of 65–74 years onwards, ver-

tigo prevalence declined more in females as in males leading to a

higher prevalence in males than in females for participants 65 years

or older.

Among all participants, vertigo annoyance was 2.42 (�1.28) (Fig-

ure 2). Females were more bothered by their vertigo than males,

although this was not statistically significant (p-value= .056). When

considering a vertigo annoyance of 3–6 as bothersome vertigo, the

prevalence of bothersome vertigo was 8.1% (7.0% for males and 9.3%

for females, p-value= .074).

TABLE 1 Demographics and
prevalence of vertigo.

All (n) Male (n) Female (n) p-value

n 8519 4358 4161 <.0001

Average Age in years (�SD) 60.7 (13.7) 61.4 (13.8) 59.9 (13.5) <.0001

Vertigo prevalence % (n) 21.6% (1840) 19.7% (860) 23.6% (980) <.0001

Vertigo annoyance 1–6 (�SD) 2.42 (1.28) 2.36 (1.26) 2.47 (1.31) .056

Abbreviation: SD, standard deviation.

F IGURE 1 Prevalence of vertigo for
age groups (in years) and sex (males/
females).
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When age-standardizing these results according to the ESP 2013,

overall vertigo prevalence was 18.6% (95%-CI [17.8%;19.5%]). The prev-

alence, age-standardized to the GSP, was 20.1% (95%-CI [19.3%;21.0%];

see Table 2).

In our study cohort, a total of 207.92 YLD were accumulated for

vertigo by the participants (97.18 YLD for males and 110.74 YLD

for females). Vertigo causes a total of 2101.8 YLD per 100,000

population weighted to the ESP 2013 (males: 1728.9 YLD per

100,000 population, females: 2474.7 YLD per 100,000 population).

Age-standardized to the GSP 2021, the overall burden of vertigo was

2271.3 YLD per 100,000 population (men: 1909.7 YLD per 100,000

population, women: 2621.6 per 100,000 population).

4 | DISCUSSION

In this study, we found that one in five people occasionally suffers

from vertigo. This leads to a symptom burden of 2101.8 YLD per

100,000 population in Europe. Females seem to be an especially

vulnerable population since they show a significantly higher preva-

lence of vertigo and are more strained by their vertigo.

In its 2017 update, the GBD calculated a global YLD prevalence in

thousands of 103,750.5 for other sense organ disease (including both

acute and chronic states). Chronic other sense organ disease accounted

for 84.6% of these YLD (namely 87,788.5). These results were similar for

Western Europe (YLD prevalence in thousands of 8948.6 for other sense

organ disease and 7971.8 for chronic other sense organ disease).17

Vertigo is defined as moderate chronic other sense organ disease and

holds a share of 0.21 of all chronic other sense organ disease YLD.

The most recent GBD update did not distinguish between acute and

chronic other sense organ disease.21 They reported a global age-

standardized rate of 41.2 DALY per 100,000 population for all other

sense organ disease. This rate was slightly higher when focusing on

Germany and Western Europe (48.5 and 50.9, respectively). Hence,

the burden of other sense organ disease was higher in these

regions. Assuming a constant proportion of vertigo in these rates,

the burden of vertigo is considerably lower than that reported in

this study. This could be due to a smaller prevalence rate and adjust-

ment for comorbidity. Direct comparison of rates is not possible

because the YLD rate caused by vertigo alone has not been pub-

lished to date and, to the best of our knowledge, this is the first

study to report on it. In addition to this, in 2016, YLD rates were

10% higher in females than in males, indicating sex-specific health

disparities that we also see in the symptom of vertigo.22

A recent report by Porst et al. reported the results of the

BURDEN2020 project aiming to estimate the burden of disease in

Germany.23 The total burden of 19 major diseases was 14,584 DALY per

100,000 population (generalized to the ESP). Coronary heart disease

(2321 DALY) was found to account for the largest share of the total

burden, followed by low back pain (1735 DALY) and lung cancer (1197

DALY). Our results of 2101.8 YLD are in line with these results. How-

ever, as discussed further below in the limitation section, our report is a

symptom-based approach not attributable to a certain cause of vertigo

(i.e., Meniere's disease). Although vertigo does not contribute to mortal-

ity, the overall prevalence of vertigo is high, resulting in a significant

symptom burden.

The previous literature reports a prevalence of 15.8% to 36.2%

for dizziness and/or vertigo.13,24–27 When focusing on vertigo

F IGURE 2 Vertigo annoyance
(1 = little stressful to 6 = extremely
stressful) for all and for both sexes (males,
females).

TABLE 2 Vertigo prevalence age-standardized to the ESP 2013 and GSP 2021.

All [95%-CI] Male [95%-CI] Female [95%-CI]

European standard population 2013 18.6% [17.8%;19.5%] 15.3% [14.3%;16.5%] 21.9% [20.7%;23.2%]

German standard population 2021 20.1% [19.3%;21.0%] 16.9% [15.8%;18.1%] 23.2% [22.0%;24.5%]

Abbreviation: CI, confidence interval.
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alone, the reported prevalence ranges from 3% to 10 %.3,28,29 Our

study shows a higher prevalence of 21.6%. This might be due to the

average age of 60.7 years among our study participants and the fact

that the age group of 55–64 years shows the highest prevalence of

vertigo. In addition to this, as described above, the term vertigo is

sensitive to cultural and linguistical differences.30 Studies reporting

on vertigo prevalence are therefore strongly depending on the exact

wording in their interviews or questionnaires.31 Study participants

reporting upon their symptoms may not be aware of small distinc-

tions.32 Therefore, it is necessary to provide the exact wording of

the questioning in the methods section to facilitate comparison with

other studies. Prevalence estimates may be higher if no minimum

symptom severity of vertigo is required in the questioning.33 There-

fore, we additionally reported results where only an annoyance of

3–6 is considered to be bothersome vertigo. The prevalence for

bothersome vertigo was 8.1% and thereby significantly smaller. In

addition, vertigo as a symptom cannot be clearly attributed to a

defined clinical cause (e.g., vestibular deficit). Nevertheless, the aim

of this study was to estimate the burden of disease caused by the

health state of vertigo. Therefore, assignment to a specific cause is

not required.

A particularly interesting finding of this study is that females were

affected significantly more often than males. This is true up to the

peak of prevalence in the age groups 55–64 years. From age 65 years,

males showed a higher prevalence than females. Discussing sex differ-

ences of a symptom without attributing it to a specific cause is diffi-

cult. Previous epidemiological studies reported a predominance of

vertigo in females, especially in the elderly population.16,29 This is

because vestibular causes such as vestibular migraine, Menière's

disease, or benign paroxysmal positional vertigo are more common in

females.34–36 Whether hormonal differences increase the risk of

vestibular disorders is controversial in the literature.29,37–39 A higher

prevalence of vertigo in the elderly could also be due to a higher preva-

lence of comorbidities and/or higher medication use due to comorbid-

ities.40 Further studies are needed to investigate this sex difference in

vertigo prevalence.

This study contains a couple of limitations, which we will address

below. In our methodology, we chose a pure prevalence-based approach.

At the beginning of the GBD study, an incidence-based approach

was used. In the 2010 study update, the methodology was revised

and a prevalence-based approach was introduced.41 Subsequently,

many national burden of disease studies that used the revised GBD

study methodology adhered to this change in estimation.42–44 The

pure prevalence-based approach estimates the burden of disease

within the year of collection of the point-prevalences. For shorter

disease duration (i.e., for an acute health state, meaning less

than one year), a fraction of that year is used. In general, it is

recommended that pure prevalence-based approaches be used to

estimate the burden of disease in a given year and for non-fatal dis-

eases.45 In this context, the choice of time horizon may influence

study results and therefore need to be defined in the methodology.

We calculated the burden of vertigo assuming that it accumulates

over a one-year period. Vertigo is a symptom that is often episodic

and does not require patients to experience it throughout the year.

In the GBD study, vertigo is defined as a chronic sensory organ dis-

ease (see introduction). The lay description of vertigo on which the

DW is based, is as follows: “has short spells of dizziness and loss of

balance; between spells the person is worried the spells will occur

again.”18 Therefore, even between acute episodes of vertigo, the

patient suffers from anxiety or worries about the next episode. This

is part of the symptom of vertigo and infringes on the patient's

quality of life even between episodes. The lay description as given

by the GBD may not apply to every individual in a clinical context,

but from a population-based perspective that includes a large num-

ber of participants, this definition will hopefully approximate. It

needs to be kept in mind that vertigo as a symptom cannot be dif-

ferentiated at the causative level. In addition to that, we did not

adjust for comorbidities as the GBD does.22,23 This decision is

based on the fact that we do not want to report on the overall

burden of disease, as Porst et al. did, but only to add the burden of

vertigo to the literature. As a burden of disease report, this study

does not provide further information on the causes of vertigo, but

is a report on the burden of disease at the symptom-level.

5 | CONCLUSION

Vertigo contributes significantly to the overall burden of disease. To

our knowledge, this is the first study establishing the burden of dis-

ease for vertigo based on the GBD methodology. Even though vertigo

does not cause direct mortality, its morbidity still depicts a significant

burden due to its high prevalence and should therefore be regarded

as a major contributor to the overall burden of disease. Further stud-

ies are needed to make results comparable and should include further

examinations to differentiate vertigo by its cause even on an epidemi-

ological level.
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