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Abstract

Background: Gulf War Illness (GWI) is a chronic condition involving symptoms across multiple body

systems. Previous research has implicated the vestibular system as a potential underlying factor in
the symptoms experienced by veterans with GWI, due in part to exposure to potentially ototoxic chem-

icals and events.

Purpose: To characterize the presence of vertigo and dizziness symptoms in a sample of veterans with

GWI using validated self-report instruments, accounting for mental health comorbidities.

Research Design: This is a case series, follow-up, prospective interview of clinical veterans; results

presented are purely descriptive.

Study Sample: Our sample of 50 veterans was a follow-up to a case series of clinical Gulf War veterans

evaluated at the War Related Illness and Injury Study Center.

Data Collection and Analysis: Veterans participated in a 70-min phone interview where the following

questionnaires were administered: Vertigo SymptomScale (VSS), Patient Health Questionnaire (depres-
sion scale), Patient Health Questionnaire (somatization scale), Beck Anxiety Inventory, Posttraumatic

Stress Disorder (PTSD) Checklist, Defense and Veterans Brain Injury Center Traumatic Brain Injury
Questionnaire, and GWI (Kansas) Questionnaire. We used descriptive (mean/median, standard devia-

tion, interquartile range, and percentage) statistics to describe our sample and illuminate possible rela-
tionships between measures.

Results: Our primary finding is a substantial report of vertigo symptoms in our sample, according to the
VSS. Ninety percent of participants scored above the VSS threshold (.12), suggesting ‘‘severe dizzi-

ness.’’ The most commonly endorsed symptom on the VSS was ‘‘headache or pressure in the head.’’

Conclusions: We conclude that there is significant burden of vertigo symptoms in veterans with GWI,

suggesting a need for objective tests of vestibular function in this population. Furthermore, the relation-
ship between symptoms of vertigo and dizziness, vestibular function, and PTSD warrants further explo-

ration using objective measures.
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Abbreviations: BAI 5 Beck Anxiety Inventory; DSM-5 5 Diagnostic and Statistical Manual of

Mental Disorders, Fifth Edition; GWI 5 Gulf War Illness; PCL-5 5 Posttraumatic Stress Disorder
Checklist; PHQ-8 5 Personal Health Questionnaire depression scale; PHQ-15 5 Personal Health

Questionnaire somatization scale; PTSD 5 posttraumatic stress disorder; TBI 5 traumatic brain
injury; VA 5 Veterans Affairs; VSS 5 Vertigo Symptom Scale; WRIISC 5 War Related Illness and

Injury Study Center

BACKGROUND

G
ulf War Illness (GWI) is a diagnosis of exclu-

sion and is characterized by chronic symptoms

across multiple body systems. The Centers for

Disease Control and Prevention (CDC) has defined
GWI as a history of military service in the Persian Gulf

along with a self-report of current symptoms in at least

two of the following domains for a duration of more

than six months: cognitive/mood, pain, and fatigue

(Fukuda et al, 1998; Steele, 2000; Gwini et al, 2016).

Although GWI affects approximately 30% of U.S. mil-

itary service members deployed to the Persian Gulf

theater in 1990–1991, the underlying cause for these
symptoms remains unclear (Steele et al, 2015).

Exposure to chemicals and toxins has been hypothe-

sized as possible underlying causes or factors associated

with GWI (Steele, 2000). Many of the toxins (Fiedler

et al, 1996) and events to which service members were

exposed (e.g., organophosphates, chemical nerve agents,

and blast) have been shown to be or are suspected to

have vestibulotoxic effects (Hsu et al, 2015; Littlefield
et al, 2016). In a previous research study, Roland et al

(2000) examined dizziness symptoms and vestibular test

results in a small cohort of Gulf War veterans. Their re-

search demonstrated that a high proportion of individu-

als reported dizziness symptoms. Objective vestibular

and balance test results were also suggestive of possible

vestibular impairment; however, the findings are diffi-

cult to interpret because conventional vestibular mea-
surement parameters (i.e., rotary chair gain and phase

and caloric unilateral weakness) were not reported. De-

spite these limitations, their work provides preliminary

evidence that vestibular dysfunction may be present in

GWI and potentially may underlie some symptoms of

GWI (Roland et al, 2000).

The investigation of dizziness/vertigo symptoms and

vestibular dysfunction in Gulf War veterans is compli-
cated by the presence of mental health comorbidities

and traumatic brain injury (TBI). Gulf War veterans,

and deployed veterans in general, experience higher

rates of anxiety, posttraumatic stress disorder (PTSD),

depression, and TBI (Black et al, 2004; Bierer et al, 2015;

McKenzie et al, 2015; Yee et al, 2017) when compared

with civilian and nondeployed military populations.

The coexistence of symptoms of dizziness and
symptoms associated with mental health conditions

often makes it difficult to establish the independent

contributions of underlying conditions. The comor-

bidity of symptoms of dizziness (and/or concurrent

vestibular impairment) and mental health conditions

such as depression and anxiety have been well docu-

mented (Weidt et al, 2014). Furthermore, symptoms

associated with mental health conditions can impact

a person’s experience of concurrent symptoms of diz-
ziness (Kahraman et al, 2017) and can also negatively

impact recovery from symptoms of vertigo/dizziness

(Herdman et al, 2012). Although dizziness and ver-

tigo can be symptoms of peripheral vestibular dys-

function, these symptoms are not exclusive to vestibular

pathology and may be associated with a variety of un-

derlying problems (Dretsch et al, 2016). In addition, as

veterans with GWI age, their unresolved symptoms
potentially become further confounded by other disor-

ders (e.g., diabetes) which may increase symptom bur-

den, lower quality of life, and may further hamper our

ability to tease apart the underlying pathophysiology

of the symptoms (Gwini et al, 2016).

A recent series of studies has considered the impact of

TBI on the presence of chronic multisymptom illness in

Gulf War veterans, finding increased self-reported mild
TBI is related to an increase in physical symptom burden

(Yee et al, 2017). These authors suggested that the com-

bined effects of head injury and exposures in Gulf War

veterans may promote persistent neuroinflammation

thought to be at the root of GWI symptoms (Yee et al,

2017). Mild TBI has also been shown to have a persis-

tent negative influence on vertigo/dizziness symptoms

in approximately one-third of individuals (Fife and
Kalra, 2015).

The present study is a descriptive case series of Gulf

War veterans clinically evaluated at a tertiary referral

center. The study consisted of two parts: a retrospective

chart review followed by a prospective telephone inter-

view. The purpose of this study was to characterize the

presence of dizziness and vertigo symptoms using val-

idated self-report instruments while accounting for
mental health comorbidities in our clinical population

of Gulf War veterans.

METHODS

Setting

The War Related Illness and Injury Study Center
(WRIISC) at the Veterans Affairs (VA) New Jersey

Health Care System is a tertiary evaluation center that

specializes in post-deployment health care. Veterans are
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referred by VA clinicians and are evaluated by the

WRIISC’s multidisciplinary team of practitioners for expo-

sureconcernsandchronicmedicallyunexplainedsymptoms

that may be related to deployment (Lincoln et al, 2006).

Participants

Participants represent a follow-up sample of a case se-

ries of Gulf War veterans who were clinically evaluated

at the New Jersey WRIISC between 2011 and 2016 (Fox

et al, 2017). Veterans were included in the initial case

series (a chart review) if they were deployed to the first
Gulf War (1990–1991) and if they were evaluated by the

NewJerseyWRIISCbetween 2010 and 2016. Therewere

no exclusion criteria. All veterans identifiedand included

in the initial case review (n5 153) were contacted by let-

ter and follow-up phone call and invited to participate in

this follow-up arm of the study. Sixty-one (39.8%) vet-

erans agreed to participate and completed a 70-min in-

terview over the phone using validated questionnaires.
Participants were asked about current medications

and whether they had obtained any new head injuries

(see Questionnaires) since their visit to the WRIISC.

All participants provided verbal consent before their in-

clusion in the study. The study was approved by the In-

stitutional Review Board of the VA Medical Center.

For this report, we only included participants who

met criteria for GWI according to the definition en-
dorsed by the CDC (Fukuda et al, 1998). To meet the

CDC criteria for GWI, participants reported moderate

to severe symptoms in two of three symptom clusters

(fatigue, pain, and cognitive/mood) from the Kansas

questionnaire of GWI symptoms, symptom onset, and

severity (Steele, 2000).

Questionnaires

Dizziness and vertigo symptoms were assessed using

the Vertigo Symptom Scale (VSS). This instrument is

commonly used to analyze patient reports of vertigo/

dizziness (Fong et al, 2015). Developed by Yardley

et al (1992), it demonstrates high internal validity and

test–retest reliability (Fong et al, 2015). The 15-item

questionnaire yields three scores (range 0–60): a total
score, a vertigo score, and an anxiety score. Higher

scores indicate greater symptoms of dizziness. A score

of 12 (Yardley et al, 1992) on the total score scale is con-

sidered suggestive of severe symptoms of dizziness. The

vertigo scale has been validated by several researchers

in different populations with vestibular dysfunction

(Fong et al, 2015) and the anxiety scale has likewise

been validated multiple times in different populations
with anxiety (Yardley et al, 1992; Radziej et al, 2015).

Symptoms of depression were measured using the

Patient Health Questionnaire depression scale (PHQ-8).

This eight-item questionnaire is used as a rapid and effec-

tive tool for screening for major depressive disorders

(Dhingra et al, 2011). The questionnaire is scored from

0 to 24, with higher scores indicating more symptoms

of depression; a score of 10 or more is considered sugges-
tive of major depression (Dhingra et al, 2011). For our

study, we used the suggested threshold of 10 or more

as well as endorsement of anhedonia (score of 2 or more

on question 1 or 2) to be categorized as having depression

(Dhingra et al, 2011).

Symptoms of PTSD were measured using the PTSD

Checklist (PCL-5) for Diagnostic and Statistical Manual

of Mental Disorders, Fifth Edition (DSM-5). This version
of the PCL reflects the diagnostic criteria established by

DSM-5 and is a validated instrument designed to identify

PTSDwithin amilitary population. There are 20 items, and

higher scores (range 0–80) indicate greater symptom sever-

ity. For this study, PTSDwas identified using a cutoff score

of 33 or more, combined with the presentation of specific

symptomclusters as definedbyDSM-5 (Blevins et al, 2015).

Physical symptom burden was measured using the
Patient Health Questionnaire somatization scale (PHQ-

15). This 15-item questionnaire is designed to evaluate

the severity of somatic symptoms (Kroenke et al, 2002).

Scores range from 0 to 30, and higher scores reflect

greater overall physical symptom burden (McAndrew

et al, 2017).

Symptoms of anxiety were measured using the Beck

Anxiety Inventory (BAI), a 21-itemquestionnaire designed
to identify anxiety (Beck and Steer, 1993). Scored on a

scale of 0–63, anxiety is categorized as minimal to severe

with higher scores, indicating more symptoms of anxiety.

Participants were categorized as having anxiety symp-

toms if they had a score of 16 or higher, consistent with

a rating of ‘‘moderate anxiety’’ as defined by the authors

of the questionnaire (Beck and Steer, 1993).

Traumatic brain injury was identified during the chart
review using the Defense and Veterans Brain Injury

Center (DVBIC) screening tool (Schwab et al, 2007). This

three-item screening tool is widely used throughout the

VA to screen for TBI. A positive response to any item in

question 1 (injury) and a positive response to any item

in question 2 (concussive symptoms at the time of injury)

results in a positive screen (Schwab et al, 2007). At the

time of the phone interview, the participants were asked
whether they had experienced any newhead injuries since

their visit at the WRIISC. If they replied positively, they

were then screened for TBI resulting from the recent head

injuries using question 2 of the DVBIC screening tool.

Analyses

We used descriptive statistics (mean and standard de-
viation, frequency/percentage distributions) to describe

our sample. All analyses were conducted using SPSS

(SPSS Inc. Released 2016. IBM SPSS Statistics for Win-

dows, Version 24.0; IBM Corp., Armonk, NY).
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RESULTS

Fifty veterans met the CDC criteria for GWI and

were included in the analysis. The majority were
male (n 5 46, 92%), were on average 49 (66.4) years

old, and were taking 8.9 (66.8) medications. The most

commonly reportedmedicationswere nutritional supple-

ments (n 5 33, 54%), followed by antidepressants (n 5

29, 48%), cardiovascular medications (n 5 28, 46%),

and allergy medications (n5 21, 41%). Almost one quar-

ter of the participants (n 5 12, 24%) reported taking

greater than ten medications (excluding supplements).
Forty-two percent (n5 21) met theDVBIC screening cri-

teria for TBI. One veteran reported a new head injury

sinceWRIISC visit, but his lifetime TBI status remained

unchanged. For our sample, TBI screening status did not

further differentiate participants from other subgroups

they belonged to and, therefore, this variable was not in-

cluded in the descriptive analyses.

Table 1 provides a frequency distribution of variables
for the total group, separated by mental health symp-

toms. Thirty-two percent (n 5 16) of our sample met

the screening criteria for PTSD, 42% (n5 24) of our sam-

ple met the screening criteria for depression, and 92%

(n5 46) of our samplemet the screening criteria for anx-

iety. Overall, 90% (n 5 45) of our participants reported

symptoms of dizziness, which met the VSS screening

threshold (.12) for ‘‘severe dizziness.’’ The mean total
score for the VSS was 25 (611.3) in the overall sample

and themean total score for the PHQ-15was 18.1 (64.3).

Table 2 presents average responses to the individual

items of the VSS for the full sample, the depression sub-

groups, and the PTSD subgroups. The anxiety subgroup

is not represented, given the small sample size of partic-

ipants included in the groups (four screening negative

compared with 46 screening positive). The individual
VSS questions are broken into their respective subscales

(vertigo or anxiety) as defined by Yardley et al (1992). In

addition, we present mean differences in individual item

scores between those screening positive or negative for

depression or PTSD. Themost commonly endorsed symp-

tom on the VSS was question 7 (headache or pressure in

the head), which was on average reported as 2.7 out of 4.

Items that were strongly endorsed (e.g., 2 or more out of
4) on the vertigo subscale included questions 1 (spinning

.20 min), 8 (veering or staggering), 13 (unsteady .20

min), and 15 (swimmy .20 min). Items that were

strongly endorsed on the anxiety subscale included ques-

tions 2 (hot or cold spells) and 11 (excessive sweating).

DISCUSSION

Ourfindings demonstrate high scores on the VSS in

our sample of veterans with GWI. Mean total VSS

scores in our sample were 24.5 (611.8) and 90% of our

sample exceeded the threshold (.12) for detecting

‘‘severe dizziness’’ on the VSS. The most commonly re-

ported symptom was headache or pressure in the head;

however, our participants frequently reported symp-

toms consistent with dizziness and vertigo (e.g., veering
or staggering, unsteady/spinning/swimmy .20 min).

Furthermore, the symptoms most commonly reported

on the anxiety subscale (hot or cold spells, excessive

sweating, and pressure in the head) are more related

to physical symptoms associated with anxiety than to

cognitive symptoms associated with anxiety.

These findings are consistent with the previous re-

port by Roland et al (2000), although the self-reported
symptoms in our study exceed those reported on aver-

age by Roland et al (2000). There are many possible rea-

sons for these differences; in addition to the difference

between our populations (theirs including controlled

scientific groups, ours representing a clinical cohort),

our study differed from theirs in the way that GWI

was categorized, the questions used to evaluate symp-

toms, and the amount of time the veteran had been
experiencing their symptoms (by roughly ten years).

Although vertigo and dizziness are not exclusively

symptoms of vestibular dysfunction, Gulf War veterans

were exposed to many different potentially ototoxic in-

cidents (Fiedler et al, 1996), and the possible contribu-

tion of vestibular dysfunction to GWI should be further

explored in future research.

Our sample comprised veterans who were evaluated
at a tertiary medical clinic for chronic post-deployment

health concerns, all of whom met the criteria for GWI.

Nearly one-quarter of them reported taking ten or more

medications (although themean number of medications

was 8.9) and z40% of them met the DVBIC screening

criteria for TBI. The mean PHQ-15 score in our sample

was 18.1 (64.3), which greatly exceeds scores in the

general population (4.6 6 3.6 for men [Hinz et al,
2017]). We interpret the high PHQ-15 scores to reflect

a substantial burden of somatic symptoms in this pop-

ulation, consistent with their diagnosis of GWI, and

support the internal validity of our findings.

We sought to characterize the presence of vertigo and

dizziness symptoms of veterans with GWI while ac-

counting for mental health comorbidities. Within our

clinical sample, we saw that approximately one-third
of our participants met the screening criteria for PTSD

and nearly half of our participants met the screening

criteria for depression. This is consistent with previous

reports of veterans evaluated at the WRIISC (Lincoln

et al, 2006). We also saw that approximately 90% of

our sample met the screening criteria for anxiety. This

prevalence rate is higher than has been previously re-

ported (Storzbach et al, 2000); however, we believe this
is because of limitations with the use of the BAI in this

population. Previous authors have documented that the

BAI total scoremay not accurately capture the cognitive

aspects of anxiety in individuals with increased somatic
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complaints but may instead capture somatic symptoms

associated with, but not intrinsic to, anxiety alone

(Julian, 2011). Examining the individual items on the

BAI compared with a more extensive list of GWI symp-

toms commonly reported by veterans (Steele, 2000;

Gwini et al, 2016), we see a strong overlap (see Table

3), supporting this explanation. Therefore, although
we report the findings, we conclude that the BAI is

not a good measure in veterans with GWI and possibly

other groups with significant somatic complaints (e.g.,

chronic fatigue syndrome and fibromyalgia).

The relationships between depression, anxiety, PTSD,

and symptoms of dizziness and vertigo warrant some

discussion. Depression has been reported to be elevated

within a veteran population (Lincoln et al, 2006) and is
four times more likely to be present in individuals with

Table 2. Mean Responses to Individual Items on VSS, Separated by Presence/Absence of Mental Health Condition
Based on Screening Instruments

Question Number VSS Question

Overall

(N 5 50)

Depression

No (N 5 26)

Depression

Yes (N 5 24)

Mean

Difference

(Y/N)

PTSD No

(N 5 34)

PTSD Yes

(N 5 16)

Mean

Difference

(Y/N)

Vertigo subscale

1 Spinning , 20 min 1.9 6 1.3 1.8 6 1.4 1.9 6 1.2 0.1 1.7 6 1.2 2.3 6 1.4 0.6

3 Nausea, vomiting 1.7 6 1.5 1.7 6 1.6 1.8 6 1.5 0.1 1.5 6 1.4 2.1 6 1.6 0.6

4 Spinning . 20 min 0.6 6 0.8 0.5 6 0.8 0.6 6 0.9 0.1 0.4 6 0.7 0.8 6 1.0 0.4

6 Swimmy all day 0.7 6 1.2 0.8 6 1.3 0.5 6 0.9 0.3 0.4 6 0.7 1.3 6 1.6 0.9

8 Veering or staggering 2.4 6 1.5 2.5 6 1.6 2.4 6 1.4 0.1 2.5 6 1.4 2.3 6 1.7 0.2

10 Unsteady . 20 min 1.2 6 1.5 1.5 6 1.6 0.9 6 1.5 0.6 1.0 6 1.5 1.6 6 1.7 0.6

13 Unsteady , 20 min 2.2 6 1.4 2.1 6 1.6 2.4 6 1.3 0.3 2.0 6 1.4 2.8 6 1.4 0.8

15 Swimmy , 20 min 1.9 6 1.3 1.8 6 1.4 2.0 6 1.3 0.2 1.7 6 1.2 2.3 6 1.4 0.6

Anxiety subscale

2 Hot or cold spells 2.3 6 1.5 2.5 6 1.4 2.2 6 1.6 0.3 2.2 6 1.5 2.8 6 1.5 0.6

5 Heart pounding or

fluttering

1.6 6 1.3 1.8 6 1.3 1.4 6 1.3 0.4 1.3 6 1.2 2.2 6 1.3 0.9

7 Headache or pressure

in the head

2.7 6 1.4 2.5 6 1.3 2.9 6 1.4 0.4 2.5 6 1.4 3.2 6 1.1 0.7

9 Difficulty breathing 1.7 6 1.4 1.9 6 1.6 1.5 6 1.3 0.4 1.5 6 1.4 2.2 6 1.5 0.7

11 Excessive sweating 2.0 6 1.6 2.3 6 1.6 1.7 6 1.6 0.6 2.0 6 1.6 2.0 6 1.6 0.0

12 Feeling faint 0.9 6 1.1 0.7 6 1.0 1.1 6 1.3 0.4 0.7 6 1.0 1.3 6 1.4 0.6

14 Pain in heart or chest 1.2 6 1.2 1.3 6 1.4 1.0 6 1.0 0.3 0.7 6 0.8 2.0 6 1.4 1.3

Table 3. Individual Items on GWI Questionnaire and Beck Anxiety Inventory

GWI Questionnaire Beck Anxiety Inventory

Fatigue Numbness or tingling

Feeling unwell after physical exercise or exertion Wobbliness in legs

Problems getting to sleep or staying asleep/not feeling rested after sleeping Dizzy or lightheaded

Pain in the joints/stiffness in the joints/pain in the muscles/body pain Unsteady

Headaches Hands trembling

Feeling dizzy, lightheaded, or faint Shaky

Eyes sensitive to light/blurred or double vision Faint

Numbness or tingling in the extremities/tremors or shaking Feeling hot

Low tolerance for heat/cold Indigestion or discomfort in the abdomen

Night sweats Face flushed

Physical or mental symptoms after breathing in certain smells/chemicals Sweating not due to heat

Skin rashes Heart pounding or racing

Diarrhea Feelings of choking

Nausea or upset stomach/abdominal pain or cramping Difficulty breathing

Difficulty breathing or catching your breath Unable to relax

Frequent coughing when not having a cold/wheezing in the chest Fear of the worst happening

Trouble finding words when speaking Terrified

Difficulty remembering recent information Nervous

Difficulty concentrating Fear of losing control

Feeling down or depressed/feeling moody/feeling anxious Scared

Feeling irritable or having angry outbursts Fear of dying

Notes: Items that are similar across the questionnaires are in bold.
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multisymptom illness or PTSD (McKenzie et al, 2015),

negatively impacting quality of life.

The relationship between vestibular symptoms and

anxiety is well established (Herdman et al, 2012).
Indeed, there are specific underlying anatomical struc-

tures that mediate communication between the vestibu-

lar system and anxiety pathways (e.g., the parabrachial

nucleus and sympathetic nervous system activation)

(Balaban, 2002; Radziej et al, 2015). The presence of anx-

iety can exacerbate an individual’s experience of symp-

toms of vertigo and dizziness and can negatively impact

the rehabilitation and recovery from symptoms of vertigo
and dizziness (Herdman et al, 2012).

PTSD is categorized as an anxiety disorder, but it has

been suggested that there are relationships between

PTSD and symptoms of vertigo and dizziness that ex-

tend beyond the relationship suggested by an anxiety

disorder. Recent studies have contextualized disrup-

tionswithin central vestibular pathways for individuals

with PTSD (Harricharan et al, 2017; Tigno et al, 2017).
There are several possible reasons for an increased ex-

perience of vertigo symptoms in veterans with PTSD.

Physical symptoms have generally been reported to

be worse in individuals with PTSD than in individu-

als without PTSD (Pacella et al, 2013). This poorer

overall health and functioning of individuals with

PTSD is attributed to mechanisms associated with

chronic stress, including disrupted sleep (Pacella
et al, 2013), and may result in greater vertigo symp-

toms, as well. Another explanation is found in recent

studies identifying differences in central vestibular

pathways in civilians with PTSD (Harricharan et al,

2017) and in veterans with PTSD and comorbid TBI

(Tigno et al, 2017). These studies suggest that differ-

ent injuries (blast, vascular injury due to sudden hy-

pertension) may disrupt central vestibular pathways
in similar ways, resulting in both vestibular dysfunc-

tion and PTSD. Our findings, in this context, further

support the need for thorough investigation of the rela-

tionships among vertigo symptoms, vestibular function,

and PTSD.

Weacknowledge several limitations, including the cross-

sectional nature of our study and lack of a comparison

group of participants without GWI. All the participants
included in our study were initially evaluated at a tertiary

facility specializing in medically unexplained symptoms,

and our findings are, therefore, not representative of the

larger Gulf War veteran cohort. In addition, our sample

may be biased by self-selection of those veterans willing

to participate in a 70-min phone interview. Furthermore,

to our knowledge, none of these questionnaires has been

validated for verbal administration and this could have im-
pacted our findings. Finally, we examined self-reported

data and although we described the medication usage in

our sample, we were unable to systematically rule

out the possible influence of medications on symptoms

of vertigo/dizziness. However, we believe that despite

the limitations, the descriptive nature of this study

combined with the use of established, commonly used

instruments to capture self-report, and the relatively
large clinical sample of this rare condition lend rele-

vance and importance to our study.

In conclusion, this study corroborates earlier findings

of a high self-reporting of symptoms of dizziness in vet-

erans with GWI. It will be important to follow up with

rigorous research using objective measures of vestibu-

lar function to further characterize the prevalence and

impact of vestibular dysfunction in the population of
veterans with GWI. Symptoms of dizziness do not in-

herently mean that there is underlying vestibular dys-

function, but if these symptoms are present in clinical

evaluation for GWI, vestibular testing appears to be jus-

tified. Second, our findings suggest that the use of BAI

as a measure of anxiety in GWI may be problematic,

similar to using BAI in other groups with chronic con-

ditions. Clinicians and researchers should consider ad-
ditional or alternative measures of anxiety in populations

with high physical symptomburden. Finally, wehighlight

the relationships among depression, anxiety, PTSD, and

symptoms of vertigo and dizziness in veterans with

GWI, which warrant further examination using objective

testing.
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