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Expanding the Differential Diagnosis
of Chronic Dizziness
Jeffrey P. Staab, MD, MS; Michael J. Ruckenstein, MD

Objective: To improve treatment outcomes for pa-
tients with chronic dizziness by identifying clinical con-
ditions associated with persistent symptoms and delin-
eating key diagnostic features that differentiate its causes
and direct attention to specific treatments.

Design: Prospective cohort study from 1998 to 2004.

Setting: Tertiary care balance center.

Patients: A total of 345 men and women, aged 15 to 89
years, referred for evaluation of chronic dizziness (du-
ration of �3 months) of uncertain cause.

Interventions: Patients were systematically directed
through multiple specialty examinations until defini-
tive diagnoses were made.

Main Outcome Measure: Final diagnoses associated
with dizziness.

Results: Nearly all patients with chronic subjective diz-
ziness were diagnosed with psychiatric or neurologic ill-
nesses. These included primary and secondary anxiety
disorders (n=206 [59.7%]) and central nervous system
conditions (n=133 [38.6%]), specifically migraine head-
aches, mild traumatic brain injuries, and neurally medi-
ated dysautonomias. A small number of patients (6
[1.7%]) had dysrhythmias. Four of 5 patients with mi-
graine or dysrhythmias had comorbid anxiety.

Conclusions: Chronic dizziness has several common
causes, including anxiety disorders, migraine, trau-
matic brain injuries, and dysautonomia, that require dif-
ferent treatments. Key features of the clinical history dis-
tinguish these illnesses from one another and from active
neurotologic conditions. The high prevalence of second-
ary anxiety may give a false impression of psycho-
genicity.
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D ESPITE ADVANCES IN NEU-
rovestibular and neuro-
radiologic testing, the pa-
tient’s clinical history
remains paramount in

evaluating vertiginous and nonvertigi-
nous forms of dizziness.1 Among nonver-
tiginous forms of dizziness, one syn-
drome is particularly vexing to the
clinician. Patients with this syndrome have

chronic nonspecific dizziness, subjective
imbalance, and hypersensitivity to mo-
tion stimuli, which are exacerbated in com-
plex visual environments (eg, walking in
a busy store, driving in the rain). Oto-
logic examinations and balance function
tests typically reveal no active vestibular
dysfunction. Classically, this entity has
been called “psychogenic” dizziness and
has been associated with anxiety.2 Anxi-
ety disorders are known to cause dizzi-

ness, but a study of 122 patients with
chronic dizziness and anxiety found pri-
mary anxiety disorders in only one third
of individuals.2 Most had secondary anxi-
ety precipitated by the medical events re-
sponsible for their dizziness. Investiga-
tors in the United States,2 Europe,3 and
Asia4 also have described cohorts of pa-
tients with chronic nonspecific dizziness
and no identifiable psychiatric symp-
toms. Others have documented persis-
tent, nonvertiginous dizziness in pa-
tients with migraine,5 traumatic brain
injury (TBI),6 and dysautonomia.7 These
findings suggest that the classic concept
of “psychogenic” dizziness lacks the speci-
ficity needed to accurately diagnose the
medical and psychiatric causes of chronic
dizziness, and it imputes psychiatric cau-
sality where none may exist.

For these reasons, Staab et al8 and Staab
and Ruckenstein9 proposed the term chronic
subjective dizziness (CSD) to designate pa-
tients with persistent, nonvertiginous diz-
ziness, subjective imbalance, and hypersen-
sitivity to motion cues in the absence of
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active vestibular deficits. Earlier investigations suggested
that CSD could be triggered by medical or psychiatric pro-
cesses and found that it was one entity in a group of clini-
cal conditions that constituted the differential diagnosis of
chronic nonvertiginous dizziness.2,9 However, the relation-
ships among CSD, anxiety disorders, neurotologic condi-
tions, and other medical causes of chronic dizziness are not
fully understood. The current investigation sought to clarify
the prevalence and comorbidity of medical and psychiat-
ric causes of chronic dizziness. A total of 345 patients who
were referred for evaluation of persistent nonvertiginous
dizziness were followed prospectively through multiple spe-
cialty evaluations until the primary illnesses associated with
their symptoms were identified. Then, the key features of
clinical history that differentiated these illnesses were de-
lineated. These results may improve diagnostic precision
and therapeutic outcomes for patients with this fre-
quently enigmatic clinical presentation.

METHODS

PATIENT POPULATION

Data for this report were abstracted from a research database
containing deidentified information on all patients older than
12 years who underwent neurotologic and psychiatric evalu-
ations for chronic dizziness at our university-based, tertiary care
balance center from 1998 to 2004. The database includes pa-
tient demographics, presenting symptoms, duration of illness,
medical and psychiatric diagnoses, and treatment histories prior
to referral. Results of diagnostic evaluations and outcomes of
treatment performed in our balance center were entered into
the database prospectively. The institutional review board at
the University of Pennsylvania School of Medicine, Philadel-
phia, approved the conduct of this study.

From July 1998 through September 2004, approximately
2400 patients were referred to our balance center for evalua-
tion of dizziness. Balance center examinations revealed no ac-
tive medical causes of dizziness in 25% of these individuals,
who presented with nonvertiginous dizziness or subjective im-
balance lasting 3 months or more. We followed 345 of these
patients prospectively through additional specialty consulta-
tions until the causes of their dizziness were discovered. The
remaining patients could not be seen for all of their studies be-
cause of insurance restrictions or logistical difficulties (eg, travel
distance) and were excluded from this study.

CLINICAL EVALUATION
AND DIAGNOSTIC CRITERIA

Since 1998, our balance center has employed a protocol-
driven, multidisciplinary evaluation process to ensure that all
patients receive needed specialty examinations and laboratory
testing. Patients in this study received the following balance
center assessments:

v Neurotologic evaluation: Neurotologic histories and ex-
aminations were conducted by a board-certified neurotologist
(M.J.R.). Laboratory evaluation included audiometric assess-
ments, balance function tests (oculomotor examination, Dix-
Hallpike and caloric tests, rotary chair, computerized dy-
namic posturography, sensory organization test, and vestibular
evoked myogenic potentials, as indicated). All patients under-
went magnetic resonance imaging of the brain with gadolin-
ium at our center or prior to referral.

v Psychiatric assessment: Psychiatric examinations were con-
ducted by a board-certified psychiatrist who is experienced in
neurotology and vestibular physiology (J.P.S.). This evalua-
tion was adapted from the patient version of the Structured Clini-
cal Interview for the Diagnostic and Statistical Manual of Men-
tal Disorders, 4th edition10 (SCID-IV/P), the standard diagnostic
instrument for psychiatric clinical research.

v Systematic screening for other causes of dizziness:
Patients were screened for other medical causes of dizziness
with a checklist that included queries about recurrent head-
aches, head trauma, whiplash injury, seizures, peripheral
neuropathy, visual disturbance, dysrhythmias, and auto-
nomic dysfunction. Those who screened positive for these
conditions were referred for additional consultations within
the balance center or to outside specialists (eg, neurologists,
cardiologists, rheumatologists, neuro-ophthalmologists, and
physiatrists).

Final diagnoses for study patients were rendered accord-
ing to the criteria in this section.

FEATURES OF CSD

Chronic subjective dizziness is a specific clinical syndrome with
the cardinal feature of persistent nonspecific dizziness that can-
not be explained by active medical conditions. It is not a diag-
nosis of exclusion. It was identified by the following physical
symptoms and examination findings2,9:

v Persistent (duration of �3 months) sensations of non-
vertiginous dizziness, lightheadedness, heavy-headedness, or
subjective imbalance present on most days.

v Chronic (duration of �3 months) hypersensitivity to one’s
own motion, which is not direction specific, and to the move-
ments of objects in the environment.

v Exacerbation of symptoms in settings with complex vi-
sual stimuli such as grocery stores or shopping malls or when
performing precision visual tasks such as reading or using a
computer.

v Absence of currently active physical neurotologic ill-
nesses, definite medical conditions, use of medications that may
cause dizziness, or inability of such conditions to account for
the full extent of dizziness or disability. Medical history could
include episodes of true vertigo or ataxia as long as the condi-
tions causing those symptoms were resolved.

v Results from radiographic imaging of the brain that ex-
clude neurotologically significant anatomical lesions.

v Findings from balance function tests that are in the ref-
erence range or are nondiagnostic. Included in this criterion
were patients who had recovered clinically from past neuro-
tologic illnesses and demonstrated fully compensated vestibu-
lar deficits on balance function tests and those with isolated
test abnormalities that could not explain their presenting
symptoms.

To be included in this study, patients had to meet all of the
diagnostic criteria for CSD. Based on previous studies,2 it was
expected that about two thirds of patients would have medical
histories of transient neurotologic conditions such as vestibu-
lar neuronitis or benign paroxysmal positional vertigo that had
resolved, leaving nonspecific dizziness in place of previous ves-
tibular vertigo. Furthermore, it was expected that a smaller num-
ber of patients would have medical histories suggesting poten-
tially recurrent neurotologic conditions, such as Ménière’s
disease or autoimmune ear disease. These patients were in-
cluded only if their clinical presentations met the CSD criteria
described above (ie, �3 months of nonvertiginous dizziness)
and they had no audiometric abnormalities or uncompen-
sated vestibular deficits.
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ANXIETY DISORDERS

On the basis of previous studies, anxiety disorders from the Di-
agnostic and Statistical Manual of Mental Disorders, Fourth Edi-
tion (DSM-IV)11 were regrouped into 3 categories that are rel-
evant for patients with chronic dizziness.2-4,9

v Panic and phobic disorders: This category included panic
disorder with or without agoraphobia, agoraphobia without
panic, social phobia, and specific phobia of dizziness. Specific
phobias unrelated to dizziness were excluded. Panic and pho-
bic disorders share several core symptoms in patients with diz-
ziness, including trepidation in advance of situations associ-
ated with dizziness (anticipatory anxiety), avoidance of such
situations because of fears about the consequences of being dizzy
(phobic avoidance), and the propensity for panic symptoms to
accompany dizziness.

v Generalized anxiety: This category included generalized
anxiety disorder, a condition identified by excessive worry about
routine life events. Patients with this disorder are often de-
scribed as worrywarts by individuals who know them well.

v Minor anxiety: This category included patients with low
levels of anxiety about dizziness that caused, at most, minor
interference with daily functioning. Also included were pa-
tients who experienced persistent dizziness without overt
anxiety. Their clinical histories were otherwise identical to pa-
tients who acknowledged anxiety. This type of monosymp-
tomatic somatoform presentation is increasingly considered to
be a forme fruste of anxiety.

CSD WITH ANXIETY

Patients who met criteria for CSD and anxiety were given a fi-
nal diagnosis based on previous work that identified 3 pat-
terns of illness.2,9

v Otogenic CSD: Patients with otogenic CSD had no his-
tory of anxiety predating dizziness. They developed CSD and
anxiety following temporary medical conditions that affected
their balance systems (eg, vestibular neuronitis, transient is-
chemic attack, or deconditioning of balance reflexes after pro-
longed illness).

v Psychogenic CSD: Patients with psychogenic CSD had no
medical causes of dizziness. They developed dizziness during
the course of their anxiety disorders.

v Interactive CSD: Patients with interactive CSD had strong
anxiety diatheses or anxiety disorders that predated dizziness.
They developed CSD and worsening anxiety following a tran-
sient medical condition that caused dizziness.

OTHER PSYCHIATRIC DISORDERS

In previous investigations, a small portion of patients with
chronic dizziness met DSM-IV11 criteria for major depression,
hypochondriasis, or conversion disorder.2-4 Patients with hy-
pochondriasis have overvalued beliefs that they suffer from spe-
cific, usually serious medical illnesses, despite evidence to the
contrary. Patients with conversion disorder have sensory or mo-
tor dysfunction in the absence of a medical cause. The SCID-
IV/P10 includes diagnostic queries for these disorders.

MIGRAINE

Patients who screened positive for recurrent headaches were ex-
amined for the presence of migraine headache with or without
aura or probable migraine in strict accordance with the 1988 cri-
teria of the International Headache Society12: Patients diag-
nosed with migraine headache met all 4 of the following criteria

of the International Headache Society: (1) recurrent headaches
severe enough to interfere with routine daily activities; (2) uni-
lateral or bitemporal headache location or pulsatile headache qual-
ity; (3) headaches accompanied by nausea/vomiting, photopho-
bia, or phonophobia; and (4) headaches lasting 4 to 72 hours.

Vestibular migraine (migrainous vertigo) is a clinical en-
tity that is increasingly recognized in the neurotologic litera-
ture5,13 but is not included in the 1998 criteria of the Interna-
tional Headache Society.12 Definitions of vestibular migraine
vary. Narrow definitions of vestibular migraine include only
dizziness that occurs in conjunction with headaches. How-
ever, the broader definitions of this condition include vertigi-
nous and nonvertiginous dizziness in persons with recurrent
headaches, whether or not the dizziness is temporally related
to headaches. The situation is complicated further by the fact
that migraine and anxiety are highly comorbid. At least 30%
of patients with migraine have coexisting anxiety disorders.13

Therefore, at the outset of this study, a decision was made to
exclude individuals who presented to the balance center with
ongoing episodes of headache-related vertigo or ataxia but to
include patients with a headache history who presented with
nonvertiginous dizziness and met all other criteria for CSD. Thus,
migraine was handled in the same manner as other potentially
recurrent neurotologic conditions (eg, Ménière’s disease), keep-
ing the focus on persistent nonspecific dizziness and exclud-
ing those with ongoing true vertigo. Another decision was made
that migraine would take precedence over anxiety in assign-
ing patients with chronic dizziness to a diagnostic group. Mi-
graine is a recurrent illness, unlike transient neurotologic con-
ditions that typically trigger CSD. Therefore, separate
pathophysiologic processes might be responsible for chronic
dizziness in migraine vs other causes of CSD. Clinical experi-
ence suggests that migraine may be masked by anxiety in pa-
tients with chronic dizziness, and patients may require anti-
migraine therapy to control their symptoms, even if comorbid
anxiety is well controlled. Therefore, the classification scheme
was designed to be sensitive to migraine.

POSTCONCUSSIONAL SYNDROME

Patients who screened positive for persistent nonspecific diz-
ziness that began shortly after head trauma or whiplash injury
were evaluated for the presence of postconcussional syn-
drome. In addition to chronic dizziness, criteria for postcon-
cussional syndrome include14:

v Dysphoria, irritability, or mood lability
v Insomnia, fatigue, or poor stamina
v Headache
v Short-term memory loss or attention and concentration

problems.

Individuals with a history of head trauma who presented
to the balance center with vertigo or ataxia were excluded from
the study. Patients who reported head trauma or whiplash with-
out subsequent dizziness were included in the study but clas-
sified according to other causes of chronic dizziness. We gave
TBI precedence over depression or anxiety in assigning pa-
tients to diagnostic groups. As is the case with migraine and
anxiety, TBI may be masked by comorbid depressive or cog-
nitive disorders and may require specific treatment interven-
tions. Therefore, the classification scheme was designed to be
sensitive to TBI.

OTHER MEDICAL CONDITIONS

Patients were queried about symptoms of dysrhythmias (par-
oxysmal lightheadedness, presyncope, and palpitations) and au-
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tonomic dysfunction (exercise-induced dizziness and exacer-
bations of symptoms with prolonged standing, arising rapidly
from a recumbent position, exposure to heat, straining, def-
ecation, or micturition).7 Those who screened positive for symp-
toms suggestive of a dysrhythmia were referred for cardiology
consultation. Evaluation included a standard 12-lead electro-
cardiogram and ambulatory electrocardiography or event moni-
toring. Those who screened positive for a dysautonomia un-
derwent tilt table testing by a cardiology consultant or as part
of an investigational autonomic testing paradigm in the bal-
ance center. In either case, positive results from tilt table test-
ing were used to identify the type of dysautonomia.15 All pa-
tients with positive results from tilt table testing were included
in the dysautonomia category.

RESULTS

The study cohort included 115 men (33.3%) and 230
women (66.7%) with a mean (SD) age of 43.5 (15.3) years
(range, 15-89 years). Most (92.7%) were white. All but
6 patients were diagnosed as having psychiatric or neu-
rologic conditions, including primary or secondary anxi-
ety disorders, migraine, TBI, and neurally mediated dys-

autonomias. Six had cardiac dysrhythmias (Table 1).
The percentage of women was somewhat smaller among
patients with postconcussional syndrome than in the rest
of the study cohort (�2=3.08; P�.08) (Table 2). Oth-
erwise, there were no significant age or sex differences
across diagnostic groups. Table 3 lists the key features

Table 2. Demographics of Patients With Various Causes
of Chronic Subjective Dizziness (CSD)

Condition
Age, Mean (SD),

Range, y
Female

Patients, %

CSD and anxiety
Otogenic 45.8 (14.5), 19-72 65.5
Psychogenic 43.3 (15.9), 15-89 67.7
Interactive 47.4 (13.8), 18-81 77.3

CSD and migraine 42.3 (11.2), 19-72 77.1
CSD and postconcussional

syndrome
45.1 (14.0), 16-71 56.8*

CSD and dysautonomia 37.8 (16.6), 15-72 63.2

*P�.08.

Table 1. Medical and Psychiatric Diagnoses in 345 Patients With Chronic Subjective Dizziness (CSD)

Conditions Associated
With CSD No. (%)

Specific Medical and Psychiatric Diagnoses (No.)

Neurotologic and Other
Medical Conditions

DSM-IV
Psychiatric Disorders‡

CSD and anxiety 206 (59.7)
Psychogenic 115 (33.3) None (115) Panic/phobic (65)

Generalized anxiety (25)
Minor anxiety (25)

Otogenic 35 (10.1) Peripheral deficits (21)*
Central deficits (10)†
Deconditioning (4)‡

Panic/phobic (14)
Generalized anxiety (4)
Minor anxiety (17)

Interactive 53 (15.4) Peripheral deficits (38)*
Central deficits (6)†
Adverse drug reactions (5)‡
Other medical (4)†

Panic/phobic (20)
Generalized anxiety (31)
Minor anxiety (2)

Other 3 (0.9) None (3) Hypochondriasis (1)
Conversion (2)

CSD and CNS illness 133 (38.6)
Migraine 57 (16.5) Migraine (57) Panic/phobic (21)

Generalized anxiety (10)
Minor anxiety (13)
Major depression (3)
None (10)

TBI 52 (15.1) Mild TBI (50)
Moderate TBI (2)

Panic/phobic (5)
Posttraumatic stress (7)
Postconcussional syndrome (40)

Dysautonomia 24 (7.0) Neurally mediated reflex syncope (24)‡ Panic/phobic (2)
Generalized anxiety (4)
Minor anxiety (3)
None (15)

CSD and dysrhythmia 6 (1.7)
Dysrhythmia 6 (1.7) Atrial or ventricular dysrhythmias (6) Panic/phobic (2)

Generalized anxiety (3)
Conversion (1)

Abbreviations: CNS, central nervous system; DSM-IV, Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition11; TBI, traumatic brain injury.
*Peripheral vestibular illnesses included benign paroxysmal positional vertigo, inactive Ménière’s disease, vestibular neuronitis, autoimmune ear disease,

acoustic neuroma, and other fully compensated peripheral vestibular deficits of undetermined cause.
†Central neuro-otologic conditions included cerebrovascular accidents (completed stroke and transient ischemic attacks), epilepsy, and vascular malformations.

Vestibular deficits, when present on balance function tests, were fully compensated.
‡Please see the “Method” section for details.
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and examples of clinical history that differentiate the
diagnoses.

The largest diagnostic category of illnesses associ-
ated with CSD, with nearly 60% of the patient popula-
tion, was anxiety disorders. In this group, psychogenic
CSD (n=115 [33.3%]) was twice as prevalent as inter-
active CSD (n=53 [15.4%]) and 3 times as prevalent as
otogenic CSD (n=35 [10.1%]). Anxiety disorders var-
ied across the 3 subtypes of CSD (�2=35.95; P�.001).
Panic disorder predominated in patients with psycho-
genic CSD, whereas generalized anxiety was most com-
mon in patients with interactive CSD. Patients with oto-
genic CSD had the mildest anxiety symptoms. In otogenic
and interactive CSD, the initial precipitant for dizziness
was usually a transient neurotologic condition, such as
vestibular neuronitis or benign paroxysmal vertigo, which
occurred an average of 4 years prior to balance center re-
ferral. Other medical triggers included adverse effects of
prescription medications, physical deconditioning of bal-
ance reflexes after prolonged illness, and medical con-
ditions not typically associated with dizziness (eg, pre-
eclampsia). A remarkably small number of patients had
hypochondriasis or conversion disorder.

Illnesses of the central nervous system constituted the
second largest category of diagnoses associated with CSD
(n=133 [38.6%]) and included 3 conditions, migraine
(n=57 [16.5%]), postconcussional syndrome (n=52
[15.1%]), and neurally mediated dysautonomias (n=24
[7%]). Because of the study’s focus on chronic nonspe-
cific dizziness, patients with migraine who presented to

the balance center with ongoing episodes of vertigo or
ataxia were excluded. Nevertheless, approximately one
third of patients in the migraine group had experienced
vertigo or ataxia during headaches in the past. The oth-
ers had only nonspecific dizziness. Clinically signifi-
cant anxiety was present in 77% (44 of 57) of study pa-
tients with migraine and often dominated the clinical
picture.

Patients diagnosed as having postconcussional syn-
drome developed chronic dizziness shortly after blows
to the head or whiplash injuries. Their primary com-
plaints were chronic nonspecific dizziness and hyper-
sensitivity to motion stimuli, but they also were im-
paired by poor stamina and short-term memory and
concentration problems. They had notable levels of dys-
phoria and irritability, which were not diagnosed sepa-
rately as depressive illnesses because they are part of the
definition of postconcussional syndrome. A small mi-
nority had clinical histories consistent with labyrin-
thine trauma or posttraumatic benign paroxysmal ver-
tigo in the early aftermath of their injuries, but these
symptoms resolved prior to balance center referral. Pa-
tients with postconcussional syndrome had relatively low
rates of anxiety disorders, including injury-related post-
traumatic stress disorder.

Among individuals diagnosed with dysautonomias
(n=24 [7%]), 2 types of neurally mediated reflex re-
sponses were observed on tilt table testing. The type 1
mixed response was marked by tachycardia on assum-
ing the head upright position, followed within 10 to 20

Table 3. Key Features of Nonotologic Conditions Associated With Chronic Subjective Dizziness

Condition Key Features

Anxiety
Panic and phobic disorders Anxiety when anticipating situations associated with dizziness (eg, “If I go shopping, I get anxious before I even leave

the house.”)
Fearful avoidance of situations associated with dizziness (eg, “I don’t drive. I’m afraid I’ll get dizzy and crash the car.”)
Panic attacks (eg, “It comes over me all at once. My chest pounds. I can’t breathe.”)

Generalized anxiety Excessive, chronic worry about multiple topics (eg, “People say I’m a worrywart. I have to think about everything.”)
Minor anxiety Low-level anxiety symptoms, minor disruption of daily activities (eg, “I worry about why I’m dizzy, but it doesn’t stop me.”)

CNS illnesses
Migraine IHS criteria

Unilateral or retro-orbital headache
Nausea, vomiting
Photophobia or phonophobia
Duration of 4 to 72 h
With or without aura
In vestibular migraine, dizziness may not be temporally related to other headache symptoms

Traumatic brain injury Nonspecific dizziness beginning shortly after a head injury
Other cardinal symptoms of postconcussional syndrome

Depression or irritability
Headache
Insomnia or poor stamina
Short-term memory loss, attention or concentration problems

Dysautonomia Exertional dizziness
Limited tolerance for orthostatic challenges
Syncopal or presyncopal symptoms (may not be prominent)
Provocative tilt table test results

Cardiac conditions
Dysrhythmia Episodic dizziness or lightheadedness

Electrocardiographic evidence of dysrhythmia

Abbreviation: IHS, International Headache Society.
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minutes by symptomatic hypotension and a drop in heart
rate without asystole. The postural orthostatic tachycar-
dia syndrome manifested as persistent tachycardia on up-
right tilt without changes in blood pressure.15 Patients
in this group did not have histories of syncope, prob-
ably because that would have prompted a cardiology, not
neurotology, consultation. Most patients with dysauto-
nomia did not have psychiatric comorbidity.

Six patients (1.7%) had dysrhythmias, the most sig-
nificant of which were atrial fibrillation and Wolfe-
Parkinson-White syndrome. Interestingly, all 6 patients
with dysrhythmias had psychiatric disorders.

COMMENT

The results of this study extend our previous study of
the differential diagnosis of persistent nonvertiginous diz-
ziness2,9 and complement the findings of other investi-
gators who have examined similar symptoms in pa-
tients with anxiety disorders,16,17 migraine,13,18 TBI,6 and
dysautonomia.15 Taken together, these studies demon-
strate that CSD may be caused by multiple illnesses that
include, but are not limited to, psychiatric disorders.
Therefore, the classic concept of “psychogenic” dizzi-
ness must be recognized as a misnomer that may cause
errors of omission in medical evaluations of patients with
chronic dizziness.

Most patients (~60%) in this large investigation had
CSD with anxiety, but only one third of the study co-
hort, those with psychogenic CSD, had primary psychi-
atric causes of dizziness. The others had transient medi-
cal cause of dizziness followed by anxiety (ie, otogenic
or interactive CSD) or illnesses of the central nervous sys-
tem manifesting as CSD. A small percentage of patients
had cardiac dysrhythmias. This result is consistent with
the first report of CSD.2 However, that investigation found
equal numbers of patients with all 3 CSD subtypes be-
cause anxiety symptoms guided the assignment of pa-
tients to diagnostic categories. As a result, patients with
CSD and migraine, postconcussional syndrome, or dys-
autonomia were included in otogenic and interactive CSD
subgroups. Clinical experience and advances in treat-
ment research argue for separating these medical ill-
nesses into their own categories, as was done in the pres-
ent investigation. This newer approach to the differential
diagnosis of CSD ensures that both medical and psychi-
atric conditions associated with chronic dizziness will be
identified appropriately.

The results of this investigation provide some insight
into pathophysiologic mechanisms that may precipitate
and perpetuate chronic dizziness. Two thirds of pa-
tients had medical conditions associated with the onset
of dizziness, whereas one third had anxiety disorders as
the initial cause. Therefore, CSD may be triggered by either
neurotologic or psychiatric conditions. In the case of CSD
with anxiety, the fact that patients were found to have
no ongoing medical illnesses indicates quite strongly that
psychological factors can sustain chronic dizziness, re-
gardless of its initial cause. In this regard, other investi-
gators16,17 have found acute dizziness to be a particu-
larly potent trigger of anxiety, and acute anxiety in the

face of new onset dizziness was the best predictor of
chronic symptoms at 1 year after an episode of vestibu-
lar neuronitis.

The prevalence of migraine headaches in this study
was 18.8% for women and 12.0% for men, which was not
much different than the prevailing rates of 17.2% for
women and 6% for men in the geographical area from
which this study population was drawn.19 In contrast, the
rate of coexisting anxiety disorders in the migraine group
(77%) was much higher than the combined rate of 18.1%
for all anxiety disorders found in epidemiologic studies
of the US population.20 This suggests that for patients with
migraine and nonvertiginous dizziness, anxiety-related
mechanisms may play a more significant role than head-
ache-related processes in sustaining chronic symptoms.
Of course, clinical experience suggests that patients with
migraine-associated true vertigo, who were excluded from
this study, may also have CSD-like symptoms between
headaches.13,18 Therefore, future investigations will have
to establish the precipitating and perpetuating mecha-
nisms of chronic dizziness in migraineurs with vertigi-
nous and nonvertiginous dizziness with or without
comorbid anxiety.

The rate of TBI was 15.1% in this study cohort com-
pared with approximately 0.6% in the general popula-
tion.21 Thus, TBI was heavily overrepresented among pa-
tients with CSD, suggesting that concussive brain injuries
and whiplash can cause persistent, nonvertiginous diz-
ziness. In fact, CSD symptoms following TBI may carry
a poor prognosis. In an otherwise healthy, highly moti-
vated group of military service members who suffered con-
cussions in blast injuries, recovery from CSD-like dizzi-
ness was far more prolonged than recovery from vertigo
owing to direct labyrinthine trauma or posttraumatic ves-
tibular migraine.6 The pathophysiologic mechanisms that
cause CSD in patients with TBI are not known but are
probably not related to anxiety, given the low rates of anxi-
ety disorders found in the TBI group.

Reliable estimates of the prevalence of dysautono-
mias are not available. The combined rate of comorbid
anxiety in the dysautonomia group (37.5%) was twice
as high as the general US population, but most patients
with dysautonomias in this study did not have anxiety
disorders. This suggests that central nervous system
mechanisms responsible for type 1 neurally mediated dys-
autonomia and postural orthostatic tachycardia syn-
drome operate independently of anxiety-related pro-
cesses but may interact with them.

This study demonstrated the clinical usefulness of CSD
as a diagnostic concept to identify patients with persis-
tent dizziness sustained by nonotologic mechanisms. Sev-
eral major causes of chronic nonvertiginous dizziness were
identified, including anxiety disorders, migraine, TBI, and
dysautonomias. High levels of coexisting anxiety fre-
quently dominated the clinical picture and confounded
recognition of associated medical illnesses. Key diagnos-
tic features were identified in the clinical history for each
illness. Careful inquiry about these key features during
otologic evaluations may increase diagnostic precision
and lead to more specific treatment recommendations for
these perplexing patients.

(REPRINTED) ARCH OTOLARYNGOL HEAD NECK SURG/ VOL 133, FEB 2007 WWW.ARCHOTO.COM
175

©2007 American Medical Association. All rights reserved.
 at Emory University, on October 13, 2007 www.archoto.comDownloaded from 

http://www.archoto.com


Submitted for Publication: April 10, 2006; final revi-
sion received June 18, 2006; accepted October 23, 2006.
Correspondence: Jeffrey P. Staab, MD, MS, Department
of Psychiatry, University of Pennsylvania, 3535 Market
St, Room 677, Philadelphia, PA 19104 (jeffrey.staab
@uphs.upenn.edu).
Author Contributions: Dr Staab had full access to all the
data in the study and takes responsibility for the integ-
rity of the data and the accuracy of the data analysis. Study
concept and design: Staab and Ruckenstein. Acquisition of
data: Staab and Ruckenstein. Analysis and interpretation
of data: Staab and Ruckenstein. Drafting of the manu-
script: Staab and Ruckenstein. Critical revision of the manu-
script for important intellectual content: Staab and Ruck-
enstein. Statistical analysis: Staab.
Financial Disclosure: None reported.
Disclaimer: This study was not supported by commer-
cial funding.

REFERENCES

1. Baloh RW. The dizzy patient. Postgrad Med. 1999;105:161-164.
2. Staab JP, Ruckenstein MJ. Which comes first? psychogenic dizziness versus

otogenic anxiety. Laryngoscope. 2003;113:1714-1718.
3. Eckhardt-Henn A, Breuer P, Thomalske C, Hoffmann SO, Hopf HC. Anxiety dis-

orders and other psychiatric subgroups in patients complaining of dizziness.
J Anxiety Disord. 2003;17:369-388.

4. Lin JK, Hsu WY, Lee JT, Yeh WI, Ho SL, Su WY. Chronic idiopathic dizziness [in
Chinese]. Zhonghua Yi Xue Za Zhi (Taipei). 1993;51:289-295.

5. Cass SP, Furman JM, Ankerstjerne K, Balaban C, Yetiser S, Aydogan B. Migraine-
related vestibulopathy. Ann Otol Rhinol Laryngol. 1997;106:182-189.

6. Hoffer ME, Gottshall KR, Moore R, Balough BJ, Wester D. Characterizing and
treating dizziness after mild head trauma. Otol Neurotol. 2004;25:135-138.

7. Staab JP, Ruckenstein MJ, Solomon D, Shepard NT. Exertional dizziness and
autonomic dysregulation. Laryngoscope. 2002;112:1346-1350.

8. Staab JP, Ruckenstein MJ, Amsterdam JD. A prospective trial of sertraline for
chronic subjective dizziness. Laryngoscope. 2004;114:1637-1641.

9. Staab JP, Ruckenstein MJ. Chronic dizziness and anxiety: course of illness af-
fects treatment outcome. Arch Otolaryngol Head Neck Surg. 2005;131:675-
679.

10. First MB, Spitzer RL, Gibbon M, Williams JBW. Structured Clinical Interview for
Axis I DSM-IV Disorders: Patient Edition. Washington, DC: American Psychiat-
ric Press; 1994.

11. American Psychiatric Association. Diagnostic and Statistical Manual of Mental
Disorders, Fourth Edition . Washington, DC: American Psychiatric Association;
1994.

12. International Headache Society. Classification and diagnostic criteria for head-
ache disorders, cranial neuralgias and facial pain [theme issue]. Cephalalgia. 1988;
8(suppl 7):1-96.

13. Furman JM, Balaban CD, Jacob RG, Marcus DA. Migraine-anxiety related dizzi-
ness (MARD): a new disorder? J Neurol Neurosurg Psychiatry. 2005;76:1-
8.

14. World Health Organization. International Statistical Classification of Diseases
and Related Health Problems, 10th Revision. Geneva, Switzerland: World Health
Organization; 1994.

15. The Task Force on SyncopeEuropean Society of Cardiology. Guidelines on man-
agement (diagnosis and treatment) of syncope: update 2004. Europace. 2004;
6:467-537.

16. Pollak L, Klein C, Rafael S, Vera K, Rabey JM. Anxiety in the first attack of vertigo.
Otolaryngol Head Neck Surg. 2003;128:829-834.

17. Godemann F, Siefert K, Hantschke-Bruggemann M, et al. What accounts for ver-
tigo one year after neuritis vestibularis: anxiety or a dysfunctional vestibular organ?
J Psychiatr Res. 2005;39:529-534.

18. Baloh RW. Episodic vertigo: central nervous system causes. Curr Opin Neurol.
2002;15:17-21.

19. Lipton RB, Scher AI, Kolodner K, Liberman J, Steiner TJ, Stewart WF. Migraine
in the United States: epidemiology and patterns of health care use. Neurology.
2002;58:885-894.

20. Kessler RC, Chiu WT, Demler O, Merikangas KR, Walters EE. Prevalence, sever-
ity, and comorbidity of 12-month DSM-IV disorders in the National Comorbidity
Survey Replication. Arch Gen Psychiatry. 2005;62:617-627.

21. Holm L, Cassidy JD, Carroll LJ, Borg J. Summary of the WHO collaborating cen-
tre for neurotrauma task force on mild traumatic brain injury. J Rehabil Med.
2005;37:137-141.

(REPRINTED) ARCH OTOLARYNGOL HEAD NECK SURG/ VOL 133, FEB 2007 WWW.ARCHOTO.COM
176

©2007 American Medical Association. All rights reserved.
 at Emory University, on October 13, 2007 www.archoto.comDownloaded from 

http://www.archoto.com

