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ABSTRACT

BACKGROUND: The traditional approach to dizziness encourages providers to emphasize the type of diz-
ziness. However, symptom types might substantially overlap in individual patients, thus limiting the clinical
value of this approach. We aimed to describe the overlap of types of dizziness using a US nationally rep-
resentative sample.
METHODS: The 2008 US National Health Interview Survey was examined for prevalence and overlap of
types of dizziness. The data were also separately examined among people who otherwise had typical fea-
tures of traditionally vertigo-based disorders (ie, benign paroxysmal positional vertigo and Meniere’s disease).
Data analysis also included exploratory factor analysis.
RESULTS: Twelve-month prevalence of problems with dizziness or balance was 14.8%, representing 33.4
million individuals. The mean number of dizziness symptoms was 2.4 (95% confidence interval [CI], 2.3-2.4),
with 61.1% reporting more than one type. Of subjects who otherwise had typical features of traditionally
vertigo-based disorders, the mean number of dizziness types was 3.1 (95% CI, 3.0-3.3), and only 24.6%
(95% CI, 21.0%-28.7%) reported vertigo as the primary type. Exploratory factor analysis found that symptom
types loaded onto a single factor without other clinical or demographic variables.
CONCLUSIONS: Substantial overlap of dizziness types exists among US adults with dizziness. People oth-
erwise having features of traditionally vertigo-based disorders also typically report multiple dizziness types
and do not typically report vertigo as the primary type. Symptom types correlate more strongly with each
other than with other clinical or demographic variables. These findings suggest that the traditional empha-
sis on dizziness types is likely of limited clinical utility.
© 2017 Elsevier Inc. All rights reserved. • The American Journal of Medicine (2017) ■■, ■■–■■
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INTRODUCTION
The traditional approach to the evaluation of dizziness em-
phasizes the type of dizziness symptom (eg, vertigo,
lightheadedness, off-balance) when formulating the differ-
ential diagnosis and making clinical decisions.1,2 Even recently,
the type of dizziness is emphasized as a key component to

the diagnostic criteria for benign paroxysmal positional vertigo
and Meniere’s disease.3-6

Despite this, previous studies indicate that dizziness pa-
tients typically provide vague descriptions, select multiple types
of dizziness, and are not reliable in selecting the primary type
of dizziness.7 Additionally, patients with peripheral vestibu-
lar disorders often do not report vertigo and patients with
orthostatic intolerance, syncope, and panic disorders often do.7-9

These studies, however, are limited by single-center designs,
focused health care settings, and small samples. Therefore,
larger and more generalizable studies are needed.

In this study, we use information from a US nationally rep-
resentative sample of noninstitutionalized adults to describe
individuals’ reports of types of dizziness, the overlap among
the various types, and also the types reported specifically by
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people who otherwise have typical features of traditionally
vertigo-based disorders (ie, benign paroxysmal positional
vertigo and Meniere’s disease). This information has impor-
tant implications for health care provider evaluation and
management decisions and also for patient-oriented re-
sources and research.

METHODS
We used the 2008 National Health
Interview Survey (NHIS).10 NHIS
is an annual survey of the health of
the US civilian, noninstitutionalized
population conducted by the Na-
tional Center for Health Statistics.
The NHIS collects self-reported
health and sociodemographic in-
formation on each member of the
family surveyed and additional in-
formation on one randomly selected
adult. The survey uses a multi-
stage clustered sample design.
Individual counties or groups of
counties comprise primary sam-
pling units. Non-Hispanic black,
Asian, and Hispanic populations are
oversampled to allow for more ac-
curate national estimates of health for these populations.

The 2008 NHIS included a dizziness and balance supple-
ment. Respondents were asked if, during the past 12 months,
they had a problem with dizziness or balance or any of 6 more
specific types of dizziness. The specific types of dizziness were:
spinning or vertigo; floating, spacy, or tilting sensation;
lightheaded without a sense of motion; feeling as if passing
out or fainting; blurring of vision when moving head; and
off-balance or unsteady. Additional questions were asked about
symptom duration, triggers, and associated hearing loss. Re-
spondents were instructed not to include times drinking alcohol
when answering these questions.

The NHIS included 28,790 households consisting of 74,236
persons in 29,421 families in 2008. The interviewed sample for
the adult component, which required self-response to all ques-
tions unless the sample adult was physically or mentally unable
to do so, was 21,781 persons 18 years of age and older. The total
household response rate was approximately 85%.

We used responses about additional dizziness details to
define categories of patients who otherwise have typical fea-
tures of the traditionally vertigo-based disorders of benign
paroxysmal positional vertigo and Meniere’s disease. We
focused on benign paroxysmal positional vertigo and Me-
niere’s disease so that symptom types could be described
among patients for whom established processes of care – the
Dix-Hallpike Test and Epley maneuver for benign paroxys-
mal positional vertigo, and auditory assessments for Meniere’s
disease – would be relevant. Typical features of benign par-
oxysmal positional vertigo and Meniere’s disease were the
presence of specific positional triggers (ie, rolling over in bed,

or looking up or down) and short duration spells/bouts (ie,
NHIS categories of <1 minute or 1 minute to <20 minutes).4,5

Typical features of Meniere’s disease were auditory fea-
tures of hearing loss in one or both ears that happens around
the same time as dizziness, and spell/bout duration of 20
minutes to <24 hours.6

Statistical Analysis
From the 3411 individuals reporting
problems with dizziness of any type
in the last 12 months, survey-weighted
descriptive statistics were calculated.10

We also used exploratory factor
analysis to evaluate the related-
ness of the symptom types with
the other available demographic
and clinical variables, and to explore
the extent to which certain symp-
toms might load onto clinically
meaningful latent variables. The ad-
vantage of factor analysis in this
case is the simultaneous relational
assessment of numerous variables.
Items included in the analysis were
the 6 dizziness symptom types (in-
dividuals could have 0-6 dizziness
types) and additional clinical and

demographic variables (Appendix, available online) with a
plausible a priori relationship to the following dizziness di-
agnoses: benign paroxysmal positional vertigo, Meniere’s
disease, vestibular neuritis, orthostatic hypotension, psychi-
atric, migraine, medication-related, vascular, cardiac
nonvascular, and somatoform disorder. A scree plot of the prin-
cipal factor analysis data was used to determine the number
of factors. Promax rotation was used, and factors were in-
terpreted based on item loading of ≥0.32.11 Factor scores were
computed at the individual level, and the frequency of symptom
types within each factor was calculated for those with the
highest quintile factors scores. The frequency of symptoms
types was then calculated for the people with the highest
quintile scores for each factor to summarize the frequency
of symptom types among the various factors. A sensitivity
analysis was also performed by repeating the factor analy-
sis using the primary type of dizziness (ie, one type per
individual) as indicated by the individual. Excluded from the
factor analysis were people reporting constant off-balance/
unsteady as the primary type of dizziness (n = 190 individuals)
because these individuals were not asked many of the other
questions about triggers, accompaniments, and duration.
Ninety-three percent of the factor analysis sample had com-
plete data for analysis. All analyses were performed using Stata
version 14.2 (College Station, Texas).

RESULTS
In 2008, there were an estimated 33.4 million adults (95%
confidence interval [CI], 31.7-35.2 million) who experienced

CLINICAL SIGNIFICANCE

• 33 million US adults had problems with
dizziness in 2008, and most reported
multiple types of dizziness.

• Multiple types of dizziness are the norm
even among people with other typical
clinical characteristics of traditionally
vertigo-based disorders.

• Dizziness symptoms are more strongly
correlated with each other than with any
other clinical variables.

• The symptom-based traditional ap-
proach to dizziness is likely of limited
clinical utility.
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problems with dizziness or balance in the prior 12 months,
representing 14.8% (95% CI, 14.2%-15.5%) of the US adult
noninstitutionalized population. Population characteristics are
displayed in Table 1.

Of those with dizziness or balance problems, the most
common types of dizziness were off-balance/unsteady (61.3%),
lightheadedness (49.0%), feeling as if passing out/fainting
(40.8%), spinning/vertigo (36.8%), floating/tilting sensa-
tion (25.0%), and blurring of vision when moving the head
(24.0%) (Figure). In addition, 13.6% did not select any of
the 6 types of dizziness queried as representative of their
dizziness symptoms. The mean number of dizziness symp-
toms (inclusive of those not selecting any of the specific
types) was 2.4 (95% CI, 2.3-2.4), and 61.1% (95% CI,
59.1%-63.2%) reported more than one type. When specify-
ing the primary type of dizziness, the most common types
were off-balance/unsteady (28.1%), lightheadedness (18.4%),
feeling as if passing out/fainting (16.3%), and spinning/
vertigo (13.6%).

In people with trigger/timing features of benign paroxysmal
positional vertigo, the mean number of types of dizziness was
3.0 (95% CI, 2.9-3.2), with 77.6% (95% CI, 73.6%-81.1%)
reporting more than one type and 6.3% (95% CI, 4.5%-8.6%)
not selecting any of the specified types. In people with
auditory/timing features of Meniere’s disease, the mean
number of dizziness symptoms was 4.2 (95% CI, 3.6-4.8),
with 94.8% (95% CI, 83.0%-98.6%) reporting more than one
type and 2.4% (95% CI, 0.3%-17.0%) not selecting any of
the specified types. Spinning/vertigo was at least one of the
dizziness types in about half of those with trigger/timing fea-
tures of benign paroxysmal positional vertigo and nearly three-
quarters of those with auditory/timing features of Meniere’s
disease. However, spinning/vertigo was the primary type of
dizziness in only 23.8% (95% CI, 20.1%-28.0%) of those with
trigger/timing features of benign paroxysmal positional vertigo
and 36.8% (95% CI, 22.5%-53.9%) of those with auditory/
timing features of Meniere’s disease.

Factor analysis identified 6 factors (Table 2 and Appen-
dix, available online). Dizziness symptom types loaded on
a single factor that did not load other clinical or demograph-
ic variables. The mean number of dizziness types was 2.5-
4.9 in the people with the highest quintile factor scores per
factor (Table 2). In the sensitivity analysis using the indi-
vidual’s report of the primary type of dizziness (ie, individuals
can only select one type), none of the symptoms had a fre-
quency of more than 40% of the people with the highest

Table 1 Characteristics of People with Dizziness or Balance Prob-
lems in the Past 12 Months*

Dizziness Population
(n = 33,436,951)

Age, years†
18-24 2,989,988 (8.9%)
25-34 4,152,755 (12.4%)
35-44 5,378,529 (16.1%)
45-54 6,146,616 (18.4%)
55-64 6,079,996 (18.2%)
65-74 3,861,634 (11.6%)
75-84 3,256,894 (9.7%)
85 1,560,539 (4.7%)

Female 21,351,443 (63.9%)
Race

White 27,948,148 (83.6%)
Black 3,639,456 (10.9%)
AIAN 224,843 (0.7%)
Asian 786,614 (2.4%)
Other 827,890 (2.5%)
Hispanic 3,512,846 (10.5%)

Traditionally vertigo-based disorders
BPPV trigger/timing features‡ 6,899,811 (20.6%)
Meniere’s disease auditory/timing

features§
467,158 (1.4%)

AIAN = American Indian or Alaskan native; BPPV = benign paroxys-
mal positional vertigo.

*Data are given as number in estimated counts (percentage) of each
group. All estimates were weighted using the National Health Interview
Survey (NHIS) 2008 sample adult record weight to be representative of
the US civilian, noninstitutionalized population.

†Mean age: 51.6 years.
‡Presence of typical positional triggers (ie, rolling over in bed, or

looking up or down) and short duration spells/bouts (ie, NHIS catego-
ries of <1 minute, or 1 minute to <20 minutes).

§Auditory features of hearing loss in one or both ears that happens
around the same time as dizziness, and spell/bout duration of 20 minutes
to <24 hours.

Table 2 Frequency of Dizziness Types in People with the Highest Quintile* Factor Score for each of the Factors Identified by Explor-
atory Factor Analysis with Promax Rotation

Factor 1 Factor 2 Factor 3 Factor 4 Factor 5 Factor 6
Neurologic† Psychiatric† Peripheral Vestibular† Pain† Symptom† Vascular†

Spinning/vertigo 52% 50% 68% 53% 83% 33%
Floating/tilt 46% 43% 50% 43% 77% 24%
Light-headed 75% 71% 73% 70% 94% 50%
Passing out/fainting 77% 70% 58% 70% 84% 43%
Blurred vision 51% 44% 57% 46% 61% 24%
Off-balance 82% 75% 86% 80% 93% 75%
Number of symptoms, mean SD 3.8 (1.7) 3.5 (1.8) 3.9 (1.7) 3.6 (1.8) 4.9 (0.9) 2.5 (1.7)

*Quintile size was 600 sampled participants per factor.
†Author labels of factors based on all loaded items (Appendix, available online).
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quintile factor scores for any factor (Supplementary Table 2,
available online).

DISCUSSION
This is the first study to define the prevalence and pattern of
overlap of self-reported dizziness symptoms in the adult
US noninstitutionalized population. We found that approxi-
mately 33.4 million adults reported problems with dizziness
in the past 12 months. The majority (>60%) of this popula-
tion reports more than one type of dizziness. Overlapping
types of dizziness were the norm even among people other-
wise having typical features of traditionally vertigo-based
disorders. Factor analysis also supported the overlapping
and nonspecific nature of types of dizziness symptoms because
the specified types correlated more strongly with each

other than with any of the other clinical or demographic
information.

Vertigo or spinning, traditionally considered a required
element for peripheral vestibular diagnoses,1 was not typically
the primary type of dizziness even among those with trigger/
timing features of benign paroxysmal positional vertigo. While
primary vertigo was more common among people with
auditory/timing features of Meniere’s disease, still less than
half of people with auditory/timing features of Meniere’s
disease reported vertigo as their primary type of dizziness.

These findings build on prior research in focused dizzi-
ness populations, which indicated that an emphasis on the type
of dizziness symptom is likely to be a limited and potential-
ly misleading clinical approach to evaluation and treatment
decisions.7,12,13 Physicians interviewed about their approach
to dizziness report using types of dizziness as a “branch point”

Figure Prevalence of dizziness symptom types within the past 12 months and primary types of dizziness symptom types for all dizzi-
ness persons (A, D), people with trigger and timing features of BPPV (B, E), and people with auditory and timing features of Meniere’s
disease (C, F).a
aAll dizziness population was 3411 sampled participants, nationally weighted to 33.4 million; BPPV features population was 712 sampled
participants, nationally weighted to 6.6 million; Meniere’s disease features population was 49 sampled participants, nationally weighted
to 467,158.
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for evaluation and treatment decisions.14 This approach could
lead to underuse of important processes of care, such as the
Dix-Hallpike test, the Epley maneuver, or auditory assessments,
by health care providers.15 For example, providers may decide
not to perform the Dix-Hallpike test in patients who do not
report vertigo, even when timing and triggering characteris-
tics of benign paroxysmal positional vertigo are present.
Conversely, providers might use tests or treatments simply
because vertigo is reported. The problem with overuse or
misuse of a test or treatment is that a negative perception of
it could develop, which, in turn, could lead to overall de-
creased use with time. For example, providers who initially
overuse or misuse the Dix-Hallpike test or Epley maneuver
may stop using it because the value is not appreciated.14 Re-
ferring to the Dix-Hallpike test and Epley maneuver, a
representative quote from a qualitative research study was:
“I think I’ve probably tried several times and it didn’t help,
so I stopped doing it.”14

These findings are also relevant for patient-oriented re-
sources. As direct-to-patient online resources are developed
and used,16,17 it will be increasingly important to understand
patient selection of dizziness type, particularly among indi-
viduals who otherwise have features of specific disorders.
Unintended consequences of an overemphasis upon symptom
type in this circumstance include confusing and misleading
many patients, in addition to failing to inform them of oth-
erwise relevant tests and treatments.

Rather than focusing on the type of dizziness, providers
are less likely to be misled by other clinical components such
as the timing and triggers of the symptoms, and also the ex-
amination. Duration, frequency, and triggers are much more
reliably reported than types of dizziness,7 and also fit with
the constructs of various common causes of dizziness.18 The
examination components and their findings are also discern-
ing. The findings on the Dix-Hallpike test are the gold standard
for benign paroxysmal positional vertigo diagnosis.4 Despite
this, the Dix-Hallpike test is generally underused or
misinterpreted.14,15,19 A bedside eye movement assessment is
a validated discriminator of central lesions, such as stroke,
from nonstroke causes such as vestibular neuritis.20,21 Other
signs or symptoms, age, blood pressure, and past medical
history also contribute to discriminating among causes of
dizziness.22-24

Limitations of this study are surveying only 6 specified
types of dizziness, although including more types (eg, woo-
ziness, disorientation or confusion, heavy-headedness) would
likely increase the number of symptoms and degree of
symptom overlap. It is possible that provider selection of pa-
tient’s symptoms would reduce the number of symptoms and
render them more specific to certain circumstances and dis-
orders; however, provider selection is likely biased by other
components such as the timing, triggers, and examination.
The survey questions did not ask about the primary types that
were specifically associated with position changes or audi-
tory features. While triggers, timing, and associated symptoms
are part of the typical understanding of specific disorders and
have been shown to be more reliably reported by patients than

symptom types,7 the questions addressing triggers/timing/ as-
sociated symptoms in the survey have not been previously
validated.

In conclusion, data from a US nationally representative
sample shows that adults with dizziness typically report nu-
merous types of dizziness symptoms, even among those who
otherwise have trigger, timing, or auditory features of pe-
ripheral vestibular disorders. As a result, the traditional
emphasis on dizziness types is likely to be a limited and po-
tentially misleading approach. These findings have implications
for clinical practice, clinical guideline statements, and re-
sources or research that involve dizziness symptom type
selection by patients.
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APPENDIX

Factor analysis
The following variables were used in the factor analysis: age (continuous), sex, type of dizziness (any of the 6), triggering
factors (each of: turning head side to side; looking up or down; rolling over in bed; getting up after sitting or lying down;
standing or being on your feet for a long time; riding in a car, bus, airplane, boat, or train; walking down a grocery store aisle;
hearing loud sounds; blowing nose; prescription medicine or drugs; over-the-counter medicine or drugs; eating too much salt;
certain foods or drinks); dizziness symptom accompaniments (each of nausea or vomiting; hearing loss in one or both ears;
tinnitus; earache or pain; fullness or pressure in ear; sinus congestion; shortness of breath or trouble breathing; difficulty speak-
ing or slurred speech; difficulty swallowing; numbness in face, hands, or feet; weak or clumsy arms or legs; high level of stress;
anxiety; depression); duration of bouts/spells; frequency of bouts/spells, time since dizziness symptoms first started; past medical
information (each of low blood pressure, migraine, hearing worse on one side, prior history of depression, prior history of
generalized anxiety, prior history of panic disorder, prior history of hypertension, high cholesterol level, coronary heart disease,
heart attack, stroke, diabetes); current smoker; body mass index >30; neck pain past 3 months; low back pain last 3 months;
pain jaw/front of ear past 3 months; severe fatigue past 12 months; joint pain/aching/stiffness past 30 days; regular headaches
other than migraine.

ARTICLE IN PRESS
6.e1Kerber et al Dizziness Symptom Type Prevalence and Overlap



Supplementary Table 1 Exploratory Factor Analysis Promax Rotated Factor Loadings and Factor Correlations

Factor 1 Factor 2 Factor 3 Factor 4 Factor 5 Factor 6 Uniqueness

Neurologic Psychiatric Peripheral Vestibular Pain Symptom Vascular

Dizziness types
Spinning/vertigo −0.17 −0.03 0.37 −0.01 0.46 −0.06 0.64
Floating, tilting −0.01 0.02 0.20 0.09 0.48 −0.04 0.63
Lightheadedness 0.07 0.00 0.15 0.02 0.43 −0.05 0.67
Passing out/fainting 0.25 0.09 −0.11 0.10 0.33 −0.09 0.64
Blurred vision 0.06 0.03 0.30 0.04 0.28 −0.01 0.68
Imbalance 0.08 −0.03 0.21 0.02 0.34 0.15 0.67

Other variables
Speech difficulty* 0.50 – – – – – –
Swallowing difficulty* 0.42 – – – – – –
Numbness in face, hands, or feet* 0.55 – – – – – –
Weak or clumsy arms or legs* 0.62 – – – – – –
Shortness of breath* 0.42 – – – – – –
Stress* – 0.51 – – – – –
Anxiety* – 0.68 – – – – –
Panic* – 0.58 – – – – –
Depression† – 0.49 – – – – –
Anxiety† – 0.60 – – – – –
Panic† – 0.57 – – – – –
Turn head side to side‡ – – 0.64 – – – –
Look up/down‡ – – 0.54 – – – –
Roll over in bed‡ – – 0.53 – – – –
Ride in car‡ – – 0.35 – – – –
Loud noise‡ – – – – – – –
Blow nose‡ – – – – – – –
Ear fullness or pressure* – – 0.34 – – – –
Sinus congestion* – – – – – – –
Migraine† – – – 0.36 – – –
Pain, low back† – – – 0.49 – – –
Pain, neck† – – – 0.50 – – –
Pain, face† – – – 0.37 – – –
Pain, joints† – – – 0.44 – – –
Age – – – – – 0.65 –
Hypertension† – – – – – 0.53 –
High cholesterol† – – – – – 0.40 –
Heart disease† – – – – – 0.53 –
Heart attack† – – – – – 0.44 –
Heart condition, other† – – – – – 0.33 –
Stroke† – – – – – 0.36 –
Diabetes† – – – – – 0.39 –
Eigenvalue 6.23 2.19 1.64 1.02 0.83 0.83 –
Proportion of variance accounted
for by factor

0.49 0.17 0.13 0.08 0.06 0.06 –

LH = lightheadedness; SOB = shortness of breath.
Population was 3003 of 3221 (93%) subjects with dizziness problems in the last 12 months. Note, 190 dizziness subjects were excluded from factor

analysis – those with constant imbalance as the primary symptom – because they were not asked timing, trigger, and associated symptom questions.
*Accompaniment of dizziness symptoms.
†Past medical history item.
‡Trigger of dizziness symptom.
Data are rotated factor matrix after promax (oblique) rotation.
Factor loadings < 0.32 not presented, other than dizziness symptoms, for ease of interpretation.
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Supplementary Table 2 Factor Analysis Results From the Sensitivity Analysis that used the Individual’s Report of the Primary Type of
Dizziness (ie, Individuals Can Select Only One Type). Frequency of Primary Types of Dizziness in People with the Highest Quintile* Factor
Score for each of the Factors Identified by Exploratory Factor Analysis with Promax Rotation

Factor 1 Factor 2 Factor 3 Factor 4 Factor 5

Neurologic† Psychiatric† Peripheral Vestibular† Pain† Vascular†

Spinning/vertigo 5% 8% 32% 10% 8%
Floating/ tilt 6% 6% 4% 5% 2%
Light-headed 20% 24% 19% 19% 16%
Passing out/fainting 38% 27% 11% 26% 14%
Blurred vision 4% 6% 8% 9% 5%
Imbalance 25% 25% 24% 25% 40%
Number of symptoms,‡ mean SD 3.7 (1.7) 3.5 (1.8) 3.8 (1.7) 3.5 (1.8) 2.5 (1.8)

*Quintile size was 600 sampled participants per factor.
†Author labels of factors based on all loaded items.
‡Based on counts of all reported symptoms (ie, not limited to primary type).
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