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A book that you’ll A book that you’ll hopefullyhopefully
see fairly soon!see fairly soon!

Chapter 6 is all about the Chapter 6 is all about the 
selfself--assessment inventories assessment inventories 
used in the used in the prepre--fittingfitting of of 
hearing aidshearing aids

Vanderbilt Bill Wilkerson Center

hearing aids.hearing aids.

We selected seven scales We selected seven scales 
that we thought you might be that we thought you might be 
interested in using.interested in using.

Some tests that you could use to learn Some tests that you could use to learn 
more about your hearing aid patientsmore about your hearing aid patients

Hearing Handicap Inventory for the Elderly/Adult Hearing Handicap Inventory for the Elderly/Adult 
(HHIE/A)(HHIE/A)
•• Measures the degree of handicap for emotional Measures the degree of handicap for emotional 

and social issues related to hearing loss.and social issues related to hearing loss.

Vanderbilt Bill Wilkerson Center

Abbreviated Profile of Hearing Aid Benefit (APHABAbbreviated Profile of Hearing Aid Benefit (APHAB))
•• Provides “percent of problems” the patient has Provides “percent of problems” the patient has 

for three different listening conditions involving for three different listening conditions involving 
speech understanding (in quiet, in background speech understanding (in quiet, in background 
noise and in reverberation) and problems related noise and in reverberation) and problems related 
to annoyance of environmental sounds to annoyance of environmental sounds 
(aversiveness scale).(aversiveness scale).

Some tests that you could use to learn Some tests that you could use to learn 
more about your hearing aid patientsmore about your hearing aid patients

Expected Consequences of Hearing Aid Ownership Expected Consequences of Hearing Aid Ownership 
(ECHO)(ECHO)
•• Measures the patient’s expectations for four Measures the patient’s expectations for four 

different areas: Positive Effect, Service and Cost, different areas: Positive Effect, Service and Cost, 
Negative Features and Personal Image.Negative Features and Personal Image.
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Client Oriented Scale of Improvement (COSI)Client Oriented Scale of Improvement (COSI)
•• Requires patient’s to identify 3Requires patient’s to identify 3--5 very specific 5 very specific 

listening goals/communication needs for listening goals/communication needs for 
amplification. Can then be used to measure patient amplification. Can then be used to measure patient 
expectations related to these specific goals..     expectations related to these specific goals..     



4

Some tests that you could use to learn Some tests that you could use to learn 
more about your hearing aid patientsmore about your hearing aid patients
Hearing Aid Selection Profile (HASP)Hearing Aid Selection Profile (HASP)
•• Assesses eight patient factors related to the use Assesses eight patient factors related to the use 

of hearing aids: Motivation, Expectations, of hearing aids: Motivation, Expectations, 
Appearance, Cost, Technology, Physical, Appearance, Cost, Technology, Physical, 
Communication Needs, and Lifestyle.Communication Needs, and Lifestyle.

Link for form and scoring: http://www.audiologyonline.com/askLink for form and scoring: http://www.audiologyonline.com/ask--thethe--
e perts/haspe perts/hasp selfself assessmentassessment in entorin entor 1313
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experts/haspexperts/hasp--selfself--assessmentassessment--inventoryinventory--1313

Characteristics of Amplification Tool (COAT)Characteristics of Amplification Tool (COAT)
•• Nine questions designed to determine patient’s Nine questions designed to determine patient’s 

communication needs, motivation, expectations, communication needs, motivation, expectations, 
cosmetic and cost concerns.cosmetic and cost concerns.

http://www.audiologyonline.com/articles/improvinghttp://www.audiologyonline.com/articles/improving--efficiencyefficiency--andand--
accountabilityaccountability--hearinghearing--995995

Some tests that you could use to learn Some tests that you could use to learn 
more about your hearing aid patientsmore about your hearing aid patients

Profile of Aided Loudness (PAL)Profile of Aided Loudness (PAL)
•• Assesses the patient’s loudness Assesses the patient’s loudness 

perceptions, and satisfaction with these perceptions, and satisfaction with these 
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p p ,p p ,
perceptions for 12 different everyday perceptions for 12 different everyday 
environmental sounds. environmental sounds. 

Our headliner for the day . . .Our headliner for the day . . .

Vanderbilt Bill Wilkerson Center
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In his first editorial, Dr. Jacobson talks about
“Flotsam, Jetsam and Jerger.”
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I can’t quite read that.  Is 
that your projected article 
acceptance/rejection rate 
for JAAA for 2012?

No . . . That’s actually a 
scan of our dinner receipt 
from last night.  I was 
hoping you’d pay half?

Vanderbilt Bill Wilkerson Center
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Balance Function TestingBalance Function Testing

•• Begins with bedside tests Begins with bedside tests as a as a 
means for means for creating hypotheses creating hypotheses for for 
what will be the what will be the results of qresults of q--teststests..

•• For the same reason For the same reason also administeralso administer: : 
•• case historcase histor
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•• case historycase history, , 
•• screeningscreening instrument instrument for anxiety for anxiety 

and depression and depression (e.g. Chronic (e.g. Chronic 
Subjective Dizziness Subjective Dizziness -- CSD),CSD),

•• measure of measure of dizziness handicapdizziness handicap……

PaperPaper--Pencil MeasuresPencil Measures
That are Useful in theThat are Useful in the

Balance Disorders LaboratoryBalance Disorders Laboratory

•• Dizziness Handicap Inventory (DHI)Dizziness Handicap Inventory (DHI)
•• Hospital Anxiety and Depression Hospital Anxiety and Depression 

Scale (HADS)Scale (HADS)

Vanderbilt Bill Wilkerson Center

Scale (HADS)Scale (HADS)
•• Structured Interview for Migrainous Structured Interview for Migrainous 

Vertigo (SIMVertigo (SIM--V)V)
•• “Expert” Structured Case History“Expert” Structured Case History
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Dizziness Handicap Inventory Dizziness Handicap Inventory 
(DHI) (DHI) -- BackgroundBackground

Vanderbilt Bill Wilkerson Center

Methods of Evaluating Methods of Evaluating 
Disability/HandicapDisability/Handicap

•• Home made questionnaires Home made questionnaires (not (not 
standardized)standardized)

•• OutcomesOutcomes measurement measurement instrumentsinstruments
(less subjective) that can be:(less subjective) that can be:

Vanderbilt Bill Wilkerson Center

(less subjective) that can be:(less subjective) that can be:
•• e.g. e.g. GeneralGeneral (SF(SF--36), or,36), or,
•• Disorder (modality)Disorder (modality)--specific specific (i.e. (i.e. 

hearing loss, dizziness, tinnitus)hearing loss, dizziness, tinnitus)

Why Administer Quantitative Why Administer Quantitative 
SelfSelf--Report Measures?Report Measures?

•• They They provideprovide::
•• evidence to patientsevidence to patients and and 33rdrd party party 

payers that rehabilitative services payers that rehabilitative services 
are beneficial and are beneficial and costcost--effectiveeffective

Vanderbilt Bill Wilkerson Center

•• unique informationunique information unavailable and unavailable and 
unpredicted from quantitative testsunpredicted from quantitative tests

•• This This information may be information may be 
“diagnostic”“diagnostic”
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Devices Used for MeasuringDevices Used for Measuring
Dizziness Disability/HandicapDizziness Disability/Handicap

•• Assessment of disability/handicapAssessment of disability/handicap
•• Dizziness Handicap Inventory (DHI), Dizziness Handicap Inventory (DHI), 

Jacobson & Newman (1990)Jacobson & Newman (1990)
•• Vertigo Handicap QuestionnaireVertigo Handicap Questionnaire (VHQ),(VHQ),

Yardley and Putnam (1992)Yardley and Putnam (1992)

Vanderbilt Bill Wilkerson Center

Yardley and Putnam (1992)Yardley and Putnam (1992)
•• Subjective Disability Scale/PostSubjective Disability Scale/Post--

Therapy Symptom ScoreTherapy Symptom Score (SDS),(SDS),
Shepard et al. (1993)Shepard et al. (1993)

Addt’l Devices Used for MeasuringAddt’l Devices Used for Measuring
Dizziness Disability/HandicapDizziness Disability/Handicap

•• Assessment of Handicap (Cont’d)Assessment of Handicap (Cont’d)
•• ActivitiesActivities--specific Balance Confidencespecific Balance Confidence

(ABC)(ABC) Scale,Scale, Powell & Myers (1995)Powell & Myers (1995)
•• UCLA Dizziness QuestionnaireUCLA Dizziness Questionnaire (UCLA(UCLA--

DQ)DQ) Honrubia et al (1996)Honrubia et al (1996)

Vanderbilt Bill Wilkerson Center

DQ),DQ), Honrubia et al. (1996)Honrubia et al. (1996)
•• Vestibular Disorders Activities of Daily Vestibular Disorders Activities of Daily 

LivingLiving (VADL)(VADL) Scale,Scale, Cohen and Kimball Cohen and Kimball 
(2000)(2000)

Dizziness Handicap Inventory Dizziness Handicap Inventory -- DHIDHI
ModalityModality--specific Selfspecific Self--Report MeasureReport Measure

•• 2525--itemitem selfself--
assessment assessment 
inventory inventory 
designed to designed to 
measure the measure the 
impact thatimpact that

Vanderbilt Bill Wilkerson Center

impact that impact that 
dizziness and dizziness and 
unsteadiness has unsteadiness has 
on a patients on a patients 
quality of lifequality of life
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Dizziness Handicap InventoryDizziness Handicap Inventory
•• 25 questions are 25 questions are 

answered using a answered using a 
“yes,” 4 pts “yes,” 4 pts 
“sometimes,” 2 pts. “sometimes,” 2 pts. 
and “no,” 0 pts.and “no,” 0 pts.
formatformat

Vanderbilt Bill Wilkerson Center

format.  format.  
•• Total score ranges Total score ranges 

between between “0” and “0” and 
“100” (0“100” (0--100 100 
maximum maximum 
handicap)handicap)

Dizziness Handicap Inventory Dizziness Handicap Inventory 
(DHI)(DHI)

•• 3 subscales: 3 subscales: functionalfunctional, , emotionalemotional
and and physicalphysical

•• Factor analyses failed to support the Factor analyses failed to support the 
empiricallyempirically derived factor structurederived factor structure

Vanderbilt Bill Wilkerson Center

empiricallyempirically--derived factor structure derived factor structure 
of the DHIof the DHI
•• Clinical application should be Clinical application should be 

limited to total scorelimited to total score

Vanderbilt Bill Wilkerson Center
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Psychometric Adequacy of DHIPsychometric Adequacy of DHI
Internal Consistency ReliabilityInternal Consistency Reliability

TestTest--retest Reliabilityretest Reliability

•• Cronbach’s alpha Cronbach’s alpha for total and for total and 
subscales subscales 0.720.72--0.890.89

•• HighHigh testtest retest reliability (r = 0 97;retest reliability (r = 0 97;

Vanderbilt Bill Wilkerson Center

•• High High testtest--retest reliability (r = 0.97; retest reliability (r = 0.97; 
95% confidence interval = 18 pts)95% confidence interval = 18 pts)

Psychometric Adequacy of DHIPsychometric Adequacy of DHI
Validity of DHIValidity of DHI

•• Total DHI score Total DHI score 
increases with increases with 
increased increased 
frequency offrequency of 35

40

45

50

Vanderbilt Bill Wilkerson Center

frequency of frequency of 
vertiginous vertiginous 
spellsspells

0

5

10

15

20

25

30

Total DHI

Occasionally
Frequently
Continuously

Psychometric Adequacy of DHIPsychometric Adequacy of DHI
Interquartile RangesInterquartile Ranges--Freq of SpellsFreq of Spells

Jacobson and Newman, 1990; Jacobson and McCaslin, 2006Jacobson and Newman, 1990; Jacobson and McCaslin, 2006

RangeRange ClassificationClassification Freq. of Freq. of 
EpisodesEpisodes

Mean Total Mean Total 
DHIDHI--TT

00--1414 NoneNone -- --

Vanderbilt Bill Wilkerson Center

1616--2626 MildMild Occasionally Occasionally 
(<12/yr)(<12/yr)

2525

2828--4444 ModerateModerate Frequently (Frequently (>>
12/yr)12/yr)

3434

>44>44 SevereSevere ContinuouslyContinuously 4949

Significant differences between occasionally and frequently, Significant differences between occasionally and frequently, 
occasionally and continuously and frequently and occasionally and continuously and frequently and 
continuouslycontinuously
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DHI TranslationsDHI Translations
18 Languages + English18 Languages + English

•• ArabicArabic
•• ArgentineArgentine
•• BrazilianBrazilian
•• ChineseChinese
•• CroatianCroatian

•• ItalianItalian
•• JapaneseJapanese
•• NorwegianNorwegian
•• PolishPolish
•• Portuguese for Portuguese for 

B ilB il

Vanderbilt Bill Wilkerson Center

•• Dutch for BelgiumDutch for Belgium
•• French French 
•• GermanGerman
•• HebrewHebrew
•• HungarianHungarian

BrazilBrazil
•• RussianRussian
•• SpanishSpanish
•• SwedishSwedish
•• IgIg--pay atinpay atin--laylay
•• KlingonKlingon
•• ParseltongueParseltongue
•• EsperantoEsperanto

Numbers of Investigations re: Numbers of Investigations re: 
Dizziness Disability/HandicapDizziness Disability/Handicap

19661966--20122012

Vanderbilt Bill Wilkerson Center

DHI Published

Courtesy of E.G. Piker, Ph.DCourtesy of E.G. Piker, Ph.D.

Aside from obvious clinical Aside from obvious clinical 
applications, what can you do with applications, what can you do with 

standardized selfstandardized self--report report 
measures?measures?

Vanderbilt Bill Wilkerson Center
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Article 1: Whitney et al. 2005Article 1: Whitney et al. 2005
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IntroductionIntroduction
BPPVBPPV

•• Affects an estimated Affects an estimated 17%17%--22.5% of patients 22.5% of patients 
seen in a dizziness clinicseen in a dizziness clinic

•• IncidenceIncidence is is ~1:1500 ~1:1500 with a greater incidence with a greater incidence 
with increased agewith increased age

•• Older patients with undiagnosed BPPV Older patients with undiagnosed BPPV have a have a 
greater number of falls, depression, andgreater number of falls, depression, and

Vanderbilt Bill Wilkerson Center

greater number of falls, depression, and greater number of falls, depression, and 
impairments of ADLs impairments of ADLs 

•• Diagnosis of anterior and posterior Diagnosis of anterior and posterior SCC SCC 
BPPV: BPPV: 
•• “Dix“Dix--Hallpike test”Hallpike test”

•• Diagnosis of Diagnosis of horizontal canal BPPV:horizontal canal BPPV:
•• “head“head--roll test”roll test”

DHIDHI
•• Whitney et al. (2005) Whitney et al. (2005) proposedproposed that that 

positive endorsements positive endorsements of specific of specific 
itemsitems within the DHI (i.e. within the DHI (i.e. physical physical 
subscalesubscale) could increase the ) could increase the level of level of 
suspicion that BPPVsuspicion that BPPV might existmight exist

Vanderbilt Bill Wilkerson Center

•• HypothesizedHypothesized that that responses to responses to 
those 5 items those 5 items would would assist physician assist physician 
in making an accurate diagnosis of in making an accurate diagnosis of 
BPPVBPPV
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Created a “Mini DHI”Created a “Mini DHI”
(My words not Whitney et al.)(My words not Whitney et al.)

•• Item content:Item content:
•• Looking upLooking up
•• Difficulty getting out of bedDifficulty getting out of bed
•• Quick head movementsQuick head movements
•• Rolling over in bedRolling over in bed

Vanderbilt Bill Wilkerson Center

Rolling over in bedRolling over in bed
•• Bending overBending over

•• Created 5Created 5--item, and then 2item, and then 2--item item 
“mini“mini--DHIs”DHIs”

DHI as a Predictor of BPPVDHI as a Predictor of BPPV
Whitney, Marchetti, Morris, 2005Whitney, Marchetti, Morris, 2005

•• P1 P1 –– Does looking up increase your Does looking up increase your 
problem?problem?

•• *F5 *F5 –– Because of your problem do you Because of your problem do you 
have difficulty getting into, or out of, bed?have difficulty getting into, or out of, bed?

•• P11 P11 –– Do quick movements of you head Do quick movements of you head 
increase o problem?increase o problem?

Vanderbilt Bill Wilkerson Center

increase you problem?increase you problem?
•• *P13 *P13 -- Does turning over in bed increase Does turning over in bed increase 

your problem?your problem?
•• P25 P25 -- Does bending over increase your Does bending over increase your 

problem?problem?

**From 2From 2--item DHIitem DHI

MethodsMethods
•• Retrospective chart review Retrospective chart review between between 

Sept. 1998 and March 2003.Sept. 1998 and March 2003.
•• N = 373N = 373

•• 90% referred from ENTs & 90% referred from ENTs & 
neurologistsneurologists

Vanderbilt Bill Wilkerson Center

gg
••22% 22% of sample with of sample with dx of BPPV dx of BPPV 

(positive Dix(positive Dix--Hallpike maneuver)Hallpike maneuver)
••45.6% with dx of dizziness45.6% with dx of dizziness
••16.6% with dx of gait impairment16.6% with dx of gait impairment
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DHIDHI--t scores for those with, and t scores for those with, and 
without, BPPV were not without, BPPV were not 
significantly differentsignificantly different

Vanderbilt Bill Wilkerson Center

Results:Results:
Estimated Estimated ProbabilitiesProbabilities and Computed and Computed 

Likelihood Ratios (LR)Likelihood Ratios (LR)
•• LRLR is the is the “…likelihood that a particular “…likelihood that a particular 

test finding would be seen in a patient test finding would be seen in a patient 
with BPPV relative to the chance that the with BPPV relative to the chance that the 
same result would be seen in a patient same result would be seen in a patient 

Vanderbilt Bill Wilkerson Center

pp
without BPPV”without BPPV”

•• LRs were calculatedLRs were calculated for both the sum of for both the sum of 
the the 2 item DHI 2 item DHI (i.e. “getting out of” and (i.e. “getting out of” and 
“rolling over” in bed”) and the sum of the “rolling over” in bed”) and the sum of the 
55--item DHIitem DHI

DHI as a Predictor of BPPVDHI as a Predictor of BPPV
Whitney, Marchetti, Morris, 2005Whitney, Marchetti, Morris, 2005

•• Patients scoring 20 pts Patients scoring 20 pts (100%) on the (100%) on the 
55--item scale (“yes” X 5) item scale (“yes” X 5) had a had a 35% 35% 
probability probability of having BPPVof having BPPV

•• Patients scoring 4 pts.Patients scoring 4 pts. (i.e. (i.e. 
“sometimes” X 2) on the “sometimes” X 2) on the 22--itemitem

ii

Vanderbilt Bill Wilkerson Center

versionversion
•• 2.7X risk of having BPPV2.7X risk of having BPPV

•• Patients scoring 8 ptsPatients scoring 8 pts on the on the 22--itemitem
version (i.e. “yes” X 2)version (i.e. “yes” X 2)
•• 4.3X risk of having BPPV4.3X risk of having BPPV
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ResultsResults
5 item mini DHI5 item mini DHI

•• Probability of Probability of 
having BPPV for having BPPV for 
patients scoring:patients scoring:
•• 0 pts. = 12%0 pts. = 12%

Vanderbilt Bill Wilkerson Center

pp
•• 10 pts = 21%10 pts = 21%
•• 20 pts = 35%20 pts = 35%

What, if any, is the usefulness of What, if any, is the usefulness of 
the minithe mini--DHI (either 2DHI (either 2-- or 5or 5--item)item)

•• Short to administer Short to administer to screen for to screen for 
administering the Dixadministering the Dix--Hallpike Hallpike 
maneuvermaneuver

•• Provides a Provides a means of hypothesizing means of hypothesizing 
what will be the results of other testswhat will be the results of other tests

Vanderbilt Bill Wilkerson Center

what will be the results of other tests what will be the results of other tests 
in the battery (e.g. in the battery (e.g. DixDix--Hallpike or Hallpike or 
head roll)head roll)

•• Might be useful as Might be useful as screening tool in screening tool in 
IM or geriatrics IM or geriatrics to gate the flow of to gate the flow of 
patients to imagingpatients to imaging

Structured Interview for Structured Interview for 
Migrainous Vertigo Migrainous Vertigo -- SIMSIM--V V 

BackgroundBackground

Vanderbilt Bill Wilkerson Center
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Famous MigraineursFamous Migraineurs
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Statistics: Migraine HeadachesStatistics: Migraine Headaches
•• 28 million Americans28 million Americans suffer from suffer from 

migraine headachesmigraine headaches
•• 50%50% experience experience migraine headache migraine headache 

but but have not been diagnosedhave not been diagnosed..
•• 39%39% of migraineursof migraineurs do not seekdo not seek

Vanderbilt Bill Wilkerson Center

•• 39%39% of migraineurs of migraineurs do not seek do not seek 
medical helpmedical help

•• 21%21% of those diagnosed with of those diagnosed with 
migraine migraine discontinue medical care discontinue medical care 
because of inadequate treatmentbecause of inadequate treatment

Statistics: Migraine HeadachesStatistics: Migraine Headaches
•• 70% of the 1 million headache 70% of the 1 million headache 

consultationsconsultations are conducted by are conducted by 
primary care physiciansprimary care physicians

•• 20% report headache20% report headache as the reason as the reason 
for their for their initial physician visitinitial physician visit

•• Migraineurs have tried on averageMigraineurs have tried on average

Vanderbilt Bill Wilkerson Center

•• Migraineurs have tried, on average, Migraineurs have tried, on average, 
4.6 different medications before 4.6 different medications before 
finding effective treatment!!finding effective treatment!!

•• Some patients feel migraine Some patients feel migraine 
headache is a fact of life.headache is a fact of life.
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Inheritance of MigraineInheritance of Migraine
•• Migraine is an Migraine is an inherited neurological inherited neurological 

disorderdisorder
•• ~90%~90% of migraineurs of migraineurs have a have a 

primary relativeprimary relative with migraine with migraine 
headacheheadache

Vanderbilt Bill Wilkerson Center

•• Migraineurs have sensitive CNS that Migraineurs have sensitive CNS that 
can be disrupted by: sleep can be disrupted by: sleep 
deprivation, strong odors, traveling, deprivation, strong odors, traveling, 
skipping meals, stress, sex and skipping meals, stress, sex and 
changes in hormone levelschanges in hormone levels

EpidemiologyEpidemiology
•• WomenWomen experience experience 22--3x more often3x more often than than 

menmen
•• BeginBegin during during childhood or adolescencechildhood or adolescence
•• For For childrenchildren equally distributed between equally distributed between 

boys and girlsboys and girls
•• During early During early adolescence more women adolescence more women 

than menthan men

Vanderbilt Bill Wilkerson Center

than menthan men
•• After After menopausemenopause estrogen levels estrogen levels 

decreasedecrease and stabilize and stabilize reducing migraine reducing migraine 
frequencyfrequency

•• Therefore if women are placed on HRP, Therefore if women are placed on HRP, 
migraine can become persistent into later migraine can become persistent into later 
lifelife

EpidemiologyEpidemiology
•• Can begin having migraine when taking Can begin having migraine when taking 

antihypertensives, oral contraceptives, antihypertensives, oral contraceptives, 
HRP however HRP however migraine usually occurs migraine usually occurs 
due to multiple coexisting triggersdue to multiple coexisting triggers

•• Frequency Frequency of migraineof migraine

Vanderbilt Bill Wilkerson Center

•• 59% = 159% = 1-- 4 attacks/month, 4 attacks/month, 
•• 22% = 10 or more attacks/month22% = 10 or more attacks/month

•• Headaches last 24Headaches last 24--72 hours72 hours
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EpidemiologyEpidemiology
•• Headache can be Headache can be 

disabling and disabling and 
handicappinghandicapping

•• Poorly controlled Poorly controlled 
migraine can migraine can 
result in aresult in a

Vanderbilt Bill Wilkerson Center

result in a result in a 
downward downward 
socioeconomic socioeconomic 
spiral.spiral.

Article 2: Marcus et al, 2004Article 2: Marcus et al, 2004

Vanderbilt Bill Wilkerson Center

“Migraine“Migraine--associated Vertigo” associated Vertigo” 
aka “Migraineaka “Migraine--related Vertigo”related Vertigo”

aka “aka “MigrainousMigrainous Vertigo”Vertigo”
•• Terms may describeTerms may describe::

•• symptoms symptoms where migraine and vertigo where migraine and vertigo 
coco--occur occur in the same patient, orin the same patient, or

•• where vertigo symptoms are where vertigo symptoms are integralintegral
part of migraine s mptomatologpart of migraine s mptomatolog (term(term

Vanderbilt Bill Wilkerson Center

part of migraine symptomatology part of migraine symptomatology (term (term 
is “migrainous vertigo”)is “migrainous vertigo”)

•• Migraine as the cause of vertigo Migraine as the cause of vertigo estimated estimated 
to occur in:to occur in:
•• 35% of pediatric patients and 35% of pediatric patients and 
•• ~6% of adult patients seen for dizziness~6% of adult patients seen for dizziness
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Vestibular Pathology in MigraineVestibular Pathology in Migraine

•• SpontaneousSpontaneous and/or and/or positionalpositional
nystagmus: nystagmus: 55--15%15%

•• Abnormal caloric Abnormal caloric test: test: 88--24%24%
•• Abnormal posturographyAbnormal posturography:: 2626 33%33%

Vanderbilt Bill Wilkerson Center

•• Abnormal posturographyAbnormal posturography:: 2626--33%33%

From: Marcus et al. 2004From: Marcus et al. 2004
•• Neuhauser et al. 2001 Neuhauser et al. 2001 developed developed 

criteriacriteria to define to define migrainous vertigomigrainous vertigo
•• Using criteriaUsing criteria, Neuhauser et al. , Neuhauser et al. 

identified migrainous vertigo in 9% of identified migrainous vertigo in 9% of 
migraine patients (~1:10?)migraine patients (~1:10?)

Vanderbilt Bill Wilkerson Center

Using Neuhauser et al. 2001 CriteriaUsing Neuhauser et al. 2001 Criteria
•• FurmanFurman et al. et al. (2003) (2003) developed a developed a 

structured interview for migrainous structured interview for migrainous 
vertigo (SIMvertigo (SIM--V)V)

•• Structured interview results in a Structured interview results in a 
standardized application of the criteriastandardized application of the criteria

Vanderbilt Bill Wilkerson Center

•• Study objective: Study objective: 
•• test the reliability of structured test the reliability of structured 

interview compared to physician interview compared to physician 
assessment assessment (i.e. agreement between (i.e. agreement between 
SIMSIM--V and clinical assessment)V and clinical assessment)
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SimSim--V V -- Marcus et al. 2004Marcus et al. 2004
(Flow sheet)(Flow sheet)

Vanderbilt Bill Wilkerson Center

SIMSIM--V Marcus et al. 2004V Marcus et al. 2004

Vanderbilt Bill Wilkerson Center

MethodsMethods
•• N = 17N = 17
•• EvaluatedEvaluated byby

•• neurologist neurologist to confirm to confirm 
diagnosis of migraine diagnosis of migraine 
(IHS)(IHS)

•• neurotologist neurotologist to to 
confirm confirm diagnosis of diagnosis of 

Vanderbilt Bill Wilkerson Center

gg
migrainous vertigo migrainous vertigo 

•• Separately, all subjects Separately, all subjects 
independently screened independently screened 
by an RN using SIMby an RN using SIM--VV

•• 82% of subjects retested 82% of subjects retested 
(t/(t/rtrt reliability)reliability)
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Analyses and ResultsAnalyses and Results
•• Comparison between Comparison between 

MD and nurse MD and nurse (i.e. SIM(i.e. SIM--
V) diagnosis: V) diagnosis: kappa = kappa = 
0.750.75
•• i.e. i.e. >> .60 good validity .60 good validity 
•• >> .75 excellent validity.75 excellent validity

•• Predictive valuesPredictive values::

Vanderbilt Bill Wilkerson Center

•• Predictive valuesPredictive values: : 
sensitivity = 71%sensitivity = 71%, , 
specificity = 100% specificity = 100% and and 

•• Test/retest reliabilityTest/retest reliability (N= (N= 
14; mean interval 178 14; mean interval 178 
days): days): kappa = 0.75kappa = 0.75

•Cohen’s kappa is an index of inter-rater agreement

Conclusions and CommentsConclusions and Comments
•• Limitations of studyLimitations of study

•• Small sample sizeSmall sample size
•• Success Success depends on patient as an depends on patient as an 

accurate historianaccurate historian
•• Need for pediatric version Need for pediatric version of this of this 

structured interview with structured interview with 35% of 35% of 
pediatric dizziness from migrainepediatric dizziness from migraine

Vanderbilt Bill Wilkerson Center

p gp g
•• Merits of studyMerits of study

•• Standardized assessmentStandardized assessment
•• Provides a Provides a means for creating an means for creating an 

hypothesis hypothesis “diagnosing” (per “diagnosing” (per 
Neuhauser criteria) Neuhauser criteria) in the context of the in the context of the 
BFTBFT

And now it’s time for . . .

Vanderbilt Bill Wilkerson Center
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To set the stage . . .To set the stage . . .
(we’ll go back to 1974)(we’ll go back to 1974)

Vanderbilt Bill Wilkerson Center

THE  LETTERTHE  LETTER

Vanderbilt Bill Wilkerson Center Vanderbilt Bill Wilkerson Center
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Article 3: Horii et al. 2007Article 3: Horii et al. 2007

Vanderbilt Bill Wilkerson Center

IntroductionIntroduction

•• Two problems in the treatment of Two problems in the treatment of 
dizzy patientsdizzy patients
•• Some dizzy patients demonstrate Some dizzy patients demonstrate 

normal qnormal q--teststests

Vanderbilt Bill Wilkerson Center

qq
•• Some patients are abnormal on Some patients are abnormal on 

tests tests but but do not respond todo not respond to
conventional conventional vertigo medicationsvertigo medications

IntroductionIntroduction
•• Investigators suggested:Investigators suggested:

•• dizzy patients dizzy patients withoutwithout abnormal qabnormal q--
tests tests most likely most likely hadhad psychiatric psychiatric 
disordersdisorders

•• dizzy patients dizzy patients withwith positive tests positive tests 
without improvement on without improvement on 

Vanderbilt Bill Wilkerson Center

pp
antivertigo medications had preantivertigo medications had pre--
existing psychiatric disorder existing psychiatric disorder 

•• Appropriate treatment of the Appropriate treatment of the 
psychiatric disorder psychiatric disorder would result would result 
in in “remission of dizziness.”“remission of dizziness.”
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IntroductionIntroduction
•• Suggested that Suggested that dizzy patients without dizzy patients without 

positive positive neurotologicneurotologic findings would:findings would:
•• …have …have abnormal Hospital Anxiety and abnormal Hospital Anxiety and 

Depression Scale Depression Scale (HADS) scores and (HADS) scores and 
Dizziness Handicap Inventory Dizziness Handicap Inventory (DHI) (DHI) 
scores andscores and

Vanderbilt Bill Wilkerson Center

scores and scores and 
•• …demonstrate …demonstrate improvement with improvement with a a 

selective serotonin selective serotonin rere--uptake uptake inhibitor inhibitor 
(SSRI)(SSRI)

IntroductionIntroduction
•• HypothesisHypothesis: The : The SSRI would be SSRI would be 

effective on selfeffective on self--report handicaps report handicaps 
and anxiety/depression and anxiety/depression in in 
neurotology patients neurotology patients by “acting on by “acting on 
their possible cotheir possible co--morbid psychiatricmorbid psychiatric

Vanderbilt Bill Wilkerson Center

their possible cotheir possible co--morbid psychiatric  morbid psychiatric  
disorders”disorders”
•• Predicted a positive correlation Predicted a positive correlation 

between scores on the HADS and between scores on the HADS and 
the DHIthe DHI

MethodsMethods
•• Treated 60 (41) consecutive dizzy patients Treated 60 (41) consecutive dizzy patients 

with or without neurotologic diseaseswith or without neurotologic diseases
using Luvox (fluvoxamine) which is a using Luvox (fluvoxamine) which is a 
selective serotonin reuptake inhibitor selective serotonin reuptake inhibitor 
(SSRI)(SSRI)

•• Outcome measures: Outcome measures: 
•• “slightly modified” Japanese translation“slightly modified” Japanese translation

Vanderbilt Bill Wilkerson Center

slightly modified  Japanese translation slightly modified  Japanese translation 
of the DHI. of the DHI. 
•• 14 items14 items
•• 1 (no handicap) 1 (no handicap) -- 5 scale (severe 5 scale (severe 

handicap)scalehandicap)scale
•• Max. score = 70 Max. score = 70 ptspts
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“Slightly modified” Japanese adaptation of “Slightly modified” Japanese adaptation of 
“Jacobson’s Dizziness Handicap Inventory“Jacobson’s Dizziness Handicap Inventory””

Vanderbilt Bill Wilkerson Center

Dizziness and Unsteadiness Dizziness and Unsteadiness 
QuestionnaireQuestionnaire

•• Administered the HADS and DHI Administered the HADS and DHI 
before and then after 8 weeks of before and then after 8 weeks of 
pharmacotherapypharmacotherapy
•• Week 1 Week 1 –– 100 mg/100 mg/LuvoxLuvox per day per day popo

Vanderbilt Bill Wilkerson Center

gg p yp y pp
•• Week 2Week 2--8 8 –– dosage increased to 200 dosage increased to 200 

mg/day.  mg/day.  

MethodsMethods

•• Hospital Anxiety and Depression Hospital Anxiety and Depression 
Scale Scale (HADS)(HADS)
•• 14 item 14 item 
•• validatedvalidated

Vanderbilt Bill Wilkerson Center

•• validated, validated, 
•• selfself--report measure of anxiety and report measure of anxiety and 

depressiondepression
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Hospital Anxiety and Depression Scale Hospital Anxiety and Depression Scale 
(HADS)(HADS)

Zigmond and Snaith, 1983Zigmond and Snaith, 1983
Maximum Maximum 
anxiety anxiety 
subscale subscale 
score = 21 score = 21 
pointspoints
Maximum Maximum 
depressiondepression

CutCut--off of 8 off of 8 
points: points: 
yields yields 
specificity of specificity of 
.78 and .78 and 
sensitivity of sensitivity of 
.9 for anxiety.9 for anxiety

Vanderbilt Bill Wilkerson Center

depression depression 
subscale subscale 
score = 21 score = 21 
pointspoints

Abnormal Abnormal 
for us = for us = >> 11 11 
pointspoints

.9 for anxiety .9 for anxiety 
and and 
specificity of specificity of 
.79 and .79 and 
sensitivity of sensitivity of 
.83 for .83 for 
depressiondepression
Bjelland et Bjelland et 
al. (2002)al. (2002)

Hospital Anxiety and Depression Scale Hospital Anxiety and Depression Scale 
(HADS)(HADS)

Zigmond and Snaith, 1983Zigmond and Snaith, 1983
These These 
investigators investigators 
used a cutused a cut--
off value of off value of 
12 points 12 points 
(92% (92% 

iti ititi it

Vanderbilt Bill Wilkerson Center

sensitivity sensitivity 
and 90% and 90% 
specificity)specificity)

MethodsMethods
•• Otoneurological examination = Otoneurological examination = 

•• spontaneous nystagmus test, spontaneous nystagmus test, 
•• caloric test, caloric test, 
•• posturography and posturography and 
•• pure tone audiometrypure tone audiometry

Vanderbilt Bill Wilkerson Center

•• pure tone audiometrypure tone audiometry
•• Patients were diagnosed based on Patients were diagnosed based on 

Japan Society for Equilibrium Japan Society for Equilibrium 
Research criteriaResearch criteria
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MethodsMethods

•• Began with 60 subjects, final group = 41 Began with 60 subjects, final group = 41 
subjectssubjects

•• Patients divided into Patients divided into 2 groups2 groups.  .  
•• Group 1 Group 1 (N = 19, mean duration of (N = 19, mean duration of 

dizziness = 19 months) = dizziness = 19 months) = patients with patients with 

Vanderbilt Bill Wilkerson Center

)) pp
neurotologic diseases neurotologic diseases (peripheral (peripheral 
impairments), impairments), 

•• Group 2 Group 2 (N = 22, mean duration of (N = 22, mean duration of 
dizziness = 21 months) = dizziness = 21 months) = patients with patients with 
normal neurotologic findingsnormal neurotologic findings

Results: Baseline Mean HADS Results: Baseline Mean HADS 
Subscale ScoresSubscale Scores

((>>12 points = abnormal)12 points = abnormal)

Depression Anxiety

Vanderbilt Bill Wilkerson Center

Depression Anxiety

Group 1 7.5 (+/- 0.7) 8.5 (+/- 0.7)

Group 2 7.9 (+/- 0.9) 9.4 (+/- 0.6)

ResultsResults
•• Group 1 (Abnormal Group 1 (Abnormal otooto): Trend): Trend for selffor self--

report report handicaps to be reduced handicaps to be reduced following following 
treatment…treatment…
•• “Responders:” “Responders:” demonstrated a demonstrated a 

reduction in selfreduction in self--report handicap andreport handicap and
demonstrated a demonstrated a significant reduction significant reduction in in 
postpost--treatmenttreatment HADSHADS

Vanderbilt Bill Wilkerson Center

postpost--treatment treatment HADSHADS
•• “Non“Non--responders”: no significant responders”: no significant 

decrease in handicap or HADSdecrease in handicap or HADS
•• Group 2 (Normal Group 2 (Normal otooto): Same trends ): Same trends were were 

observed for subjects in Group 2 as in observed for subjects in Group 2 as in 
Group 1Group 1
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ResultsResults

Group Group 
1: 1: NeuroNeuro--
oto dxoto dx

Those patients Those patients 
demonstrating a demonstrating a 
reduction in reduction in 
dizziness handicap dizziness handicap 
also demonstrated also demonstrated 
a decrease in a decrease in 
anxiety and anxiety and 
depression. depression. 

Those patients Those patients 
who showed postwho showed post--
treatment treatment 
increases (or no increases (or no 
change) in change) in 
handicap failed tohandicap failed to

NN--Resp.Resp.RespResp+Trend+Trend

Vanderbilt Bill Wilkerson Center

Group 2Group 2
Normal Normal 
neuroneuro--otooto

handicap failed to handicap failed to 
show postshow post--
treatment treatment 
improvement in improvement in 
anxiety and anxiety and 
depression.depression.

••There were There were 
responders and responders and 
nonnon--responders in responders in 
both those with both those with 
normal and those normal and those 
with abnormal qwith abnormal q--
teststests

RespResp

NN--Resp.Resp.
+Trend+Trend

DiscussionDiscussion
•• 30 subjects from both groups had high 30 subjects from both groups had high 

prepre--treatment HADS scores treatment HADS scores (e.g. (e.g. >> 12 12 
points)…points)…
•• HADS postHADS post--treatment reduction in 67% treatment reduction in 67% 

of the patients of the patients from mean of 20.7 to a from mean of 20.7 to a 
mean of 15.9mean of 15.9
DHI d d f f 55 1 tDHI d d f f 55 1 t

Vanderbilt Bill Wilkerson Center

•• DHI decreased from mean of 55.1 to DHI decreased from mean of 55.1 to 
42.1 42.1 i.e. …i.e. …

•• HADS and DHI coHADS and DHI co--variedvaried

Subjects showing reductions in Subjects showing reductions in 
selfself--report dizziness handicap report dizziness handicap 

also showed decreases in anxiety also showed decreases in anxiety 
and depression and visa versaand depression and visa versa

Vanderbilt Bill Wilkerson Center
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DiscussionDiscussion
Chronic Subjective Dizziness (CSD)Chronic Subjective Dizziness (CSD)

•• 3 types of 3 types of otoneurologicotoneurologic, psychiatric , psychiatric 
interactions interactions ((StaabStaab and and RuckensteinRuckenstein, , 
2003):2003):
•• otogenicotogenic = otoneurologic condition = otoneurologic condition 

triggers psychiatric impairment, triggers psychiatric impairment, 

Vanderbilt Bill Wilkerson Center

gg p y p ,gg p y p ,
•• psychogenicpsychogenic = psychiatric disorders are = psychiatric disorders are 

source of the dizziness, source of the dizziness, 
•• interactiveinteractive = where patient has a pre= where patient has a pre--

existing psychiatric impairment that is existing psychiatric impairment that is 
exacerbated by a neuroexacerbated by a neuro--otologic event. otologic event. 

DiscussionDiscussion
•• Current study showed:Current study showed:

•• 70%+ of Groups 1 and 2 showed HADS 70%+ of Groups 1 and 2 showed HADS 
scores scores >> 12 points (for either anxiety or 12 points (for either anxiety or 
depression) depression) 

•• SSRI produced positive results in a limited SSRI produced positive results in a limited 
number of patientsnumber of patients

•• S ggests thatS ggests that man patients ith chronicman patients ith chronic

Vanderbilt Bill Wilkerson Center

•• Suggests that Suggests that many patients with chronic many patients with chronic 
dizziness may have comorbid psychiatric dizziness may have comorbid psychiatric 
diseases diseases (were the “responders” CSD (were the “responders” CSD 
patients?)patients?)

•• Cannot rule out placebo effect since this Cannot rule out placebo effect since this 
was not placebowas not placebo--controlledcontrolled

ConclusionsConclusions
•• Chronic dizzinessChronic dizziness inin patients without patients without 

evidence of neuroevidence of neuro--otologic otologic 
impairment suggest psychiatric impairment suggest psychiatric 
disorders disorders 

•• These These can be identified withcan be identified with
screening measures e.g. HADSscreening measures e.g. HADS

Vanderbilt Bill Wilkerson Center

screening measures e.g. HADSscreening measures e.g. HADS
•• Treatment with SSRITreatment with SSRI (e.g. Luvox)(e.g. Luvox) can can 

reduce selfreduce self--report dizziness report dizziness 
handicap handicap in patients with and without in patients with and without 
evidence of neuroevidence of neuro--otologic otologic 
impairmentimpairment
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ConclusionsConclusions

•• Action of medication Action of medication is is on both coon both co--
morbid anxiety and depression morbid anxiety and depression that that 
is is either the primary source of either the primary source of 
dizziness or a reaction to neurodizziness or a reaction to neuro--
otologic impairmentotologic impairment

Vanderbilt Bill Wilkerson Center

otologic impairmentotologic impairment
•• More aggressive psychiatric More aggressive psychiatric 

interventions may be required for interventions may be required for 
nonnon--responders with high responders with high 
pretreatment HADS.pretreatment HADS.

CommentsComments
•• IllustrationIllustration of of how the HADS can be how the HADS can be 

used in the clinic toused in the clinic to::
•• identify subgroups of dizzy patients identify subgroups of dizzy patients 

(anxious and/or depressed)(anxious and/or depressed)
•• plan treatment plan treatment 

Vanderbilt Bill Wilkerson Center

pp
•• measuremeasure effects of treatment effects of treatment 

•• All patients visiting our clinic All patients visiting our clinic 
complete a DHI and a HADS complete a DHI and a HADS 
(minimally)(minimally)

Article 4: “Expert” Case History Article 4: “Expert” Case History --
BackgroundBackground

Vanderbilt Bill Wilkerson Center



31

IntroductionIntroduction
•• Case history taking Case history taking of the of the dizzydizzy

patientpatient can be a can be a frustrating frustrating 
experienceexperience

•• The clinician must: The clinician must: 
•• obtainobtain from the patient salient from the patient salient 

pieces ofpieces of information in a shortinformation in a short

Vanderbilt Bill Wilkerson Center

pieces of pieces of information in a short information in a short 
period of time period of time 

•• “digest” this information “digest” this information so that so that 
the examination of the patient can the examination of the patient can 
be tailored to the patient’s be tailored to the patient’s 
complaints. complaints. 

Introduction Introduction -- ContextContext
•• A A case history enables the clinician case history enables the clinician 

to generate hypothesesto generate hypotheses a list of a list of 
suspects re: patient’s complaints (i.e. suspects re: patient’s complaints (i.e. 
the the differential diagnosisdifferential diagnosis))
H th t d j t dH th t d j t d

Vanderbilt Bill Wilkerson Center

•• Hypotheses accepted or rejected Hypotheses accepted or rejected 
based on the based on the results of semiresults of semi--
objective tests objective tests (e.g. neuro(e.g. neuro--imaging, imaging, 
electroneurodiagnostic tests).  electroneurodiagnostic tests).  

Introduction Introduction -- ContextContext

•• PatientsPatients often often complicate the history complicate the history 
taking processtaking process by recounting information by recounting information 
that, in fact, contributes little to the that, in fact, contributes little to the 
differential diagnosisdifferential diagnosis

•• Patients may feel Patients may feel they have been they have been ignoredignored
if not given sufficient time to provide the if not given sufficient time to provide the 

Vanderbilt Bill Wilkerson Center

g pg p
clinician with information. clinician with information. 

•• Many who feel that the wellMany who feel that the well--conducted conducted 
case history is the most important part of case history is the most important part of 
the dizziness assessment the dizziness assessment (e.g. Baloh and (e.g. Baloh and 
Honrubia, 2001).Honrubia, 2001).
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Vanderbilt Bill Wilkerson Center

Commodore Vanderbilt SteamshipCommodore Vanderbilt Steamship
(circa 1860)(circa 1860)

Vanderbilt Bill Wilkerson Center Vanderbilt Bill Wilkerson Center
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Commodore Award!!Commodore Award!!
Zhao et al. 2011Zhao et al. 2011

Vanderbilt Bill Wilkerson Center

Introduction Introduction -- ContextContext
•• A number of investigators A number of investigators have have 

developed developed “expert” case history “expert” case history 
questionnaires questionnaires 

•• If/Then algorithms If/Then algorithms modify the modify the 
questions asked of the patient questions asked of the patient until a until a 
fi l “ ki di i ” ifi l “ ki di i ” i

Vanderbilt Bill Wilkerson Center

final “working diagnosis” is final “working diagnosis” is 
obtained.  obtained.  

•• Attempts to develop these “expert" Attempts to develop these “expert" 
questionnaires have met with varied questionnaires have met with varied 
levels of successlevels of success

Introduction Introduction -- ContextContext

•• There is a place There is a place in the dizziness in the dizziness 
clinic clinic for an “expert diagnostic for an “expert diagnostic 
questionnaire.” questionnaire.” 

•• The product The product of such a questionnaire of such a questionnaire 
could becould be viewed by the providerviewed by the provider

Vanderbilt Bill Wilkerson Center

could be could be viewed by the provider viewed by the provider 
moments prior to the visit moments prior to the visit so that so that 
case history taking could be more case history taking could be more 
focused on the possible sources of focused on the possible sources of 
dizziness.  dizziness.  
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Introduction Introduction -- ContextContext
•• An An “expert” case history device “expert” case history device 

could be could be used by primary care used by primary care 
providers providers who who “gate” the referral of “gate” the referral of 
patients to specialists patients to specialists based on based on 
history history (e.g. BPPV vs Meniere’s (e.g. BPPV vs Meniere’s 
Syndrome)Syndrome)

Vanderbilt Bill Wilkerson Center

Syndrome).Syndrome).
•• Lastly, Lastly, to the extent that dizziness to the extent that dizziness 

diseases/disorders are diagnosed in diseases/disorders are diagnosed in 
large part based on history a device large part based on history a device 
of this type of this type might assist in the might assist in the 
determination of the final diagnosisdetermination of the final diagnosis

Zhao: The Differential Diagnosis of Zhao: The Differential Diagnosis of 
Dizziness is ComplicatedDizziness is Complicated

•• Dizziness can be Dizziness can be caused by e.g. caused by e.g. 
vestibular, neurological and vestibular, neurological and 
cardiologicalcardiological disordersdisorders, however,…, however,…

•• Diagnosis often becomes the job ofDiagnosis often becomes the job of

Vanderbilt Bill Wilkerson Center

Diagnosis often becomes the job of Diagnosis often becomes the job of 
primary care or ER physicians primary care or ER physicians (i.e. (i.e. 
who have limited training, time and who have limited training, time and 
resources)resources)

•• Patient descriptions can be “unclear, Patient descriptions can be “unclear, 
inconsistent and unreliable.”inconsistent and unreliable.”

Zhao: The Differential Diagnosis of Zhao: The Differential Diagnosis of 
Dizziness is ComplicatedDizziness is Complicated

•• Physician Physician must rely on history and must rely on history and 
and PEand PE to determine “next steps”to determine “next steps”

•• When a correct diagnosis occurs When a correct diagnosis occurs 
often there are efficacious treatmentsoften there are efficacious treatments

Vanderbilt Bill Wilkerson Center

often there are efficacious treatmentsoften there are efficacious treatments
•• In this context In this context “…a simple, “…a simple, 

inexpensive, and accurate inexpensive, and accurate 
questionnairequestionnaire--based diagnostic based diagnostic 
algorithm algorithm would be highly would be highly welcomewelcome.”.”
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For > 20 yearsFor > 20 years
•• The balance center at Washington The balance center at Washington 

University University SOM, Department of SOM, Department of 
Otolaryngology Otolaryngology has used a clinical has used a clinical 
questionnaire completed by the patient questionnaire completed by the patient 
before the appointment before the appointment with the physicianwith the physician

•• The questionnaire  was The questionnaire  was used to identify used to identify 
ff
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subgroups of items that contributed to the subgroups of items that contributed to the 
eventual diagnosis…eventual diagnosis…

•• …and to …and to determine “…the power of …sets determine “…the power of …sets 
of symptoms to distinguish between of symptoms to distinguish between 
different diagnoses of dizziness”different diagnoses of dizziness”

MethodsMethods
•• Retrospective review Retrospective review of charts from of charts from N = N = 

619 patients 619 patients all with dizziness or postural all with dizziness or postural 
instability.instability.

•• Mean age 57 years Mean age 57 years (sd 16 years, 40% (sd 16 years, 40% 
male)male)

•• 163 item questionnaire, 1 hour to complete163 item questionnaire, 1 hour to complete
•• 86 questions 86 questions specific to specific to dizzinessdizziness

Vanderbilt Bill Wilkerson Center

•• 77 questions “general review of 77 questions “general review of 
symptoms…overall health complaints”symptoms…overall health complaints”

•• Some questions had 2 possible answers Some questions had 2 possible answers 
(e.g. yes/no) others were multichoice (“In (e.g. yes/no) others were multichoice (“In 
which position are you the most dizzy?” which position are you the most dizzy?” 
(e.g. a, b, c, d)(e.g. a, b, c, d)

Questionnaire StudyQuestionnaire Study
•• Content Content areas:areas:

•• Description of the spellDescription of the spell
•• SymptomsSymptoms indicative of indicative of peripheral peripheral 

causecause
•• SymptomsSymptoms indicative of indicative of central central 

Vanderbilt Bill Wilkerson Center

causecause
•• Auditory complaintsAuditory complaints
•• General physical and emotional General physical and emotional 

health questionshealth questions
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4747--item Version of “Expert item Version of “Expert 
Questionnaire”Questionnaire”

Vanderbilt Bill Wilkerson Center

Sample QuestionsSample Questions
Peripheral Cause of DizzinessPeripheral Cause of Dizziness

Vanderbilt Bill Wilkerson Center

Sample QuestionsSample Questions
CNS Cause of DizzinessCNS Cause of Dizziness

Vanderbilt Bill Wilkerson Center
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http://links.lww.com/MAO/A45http://links.lww.com/MAO/A45
Sample Items Auditory ComplaintsSample Items Auditory Complaints

Vanderbilt Bill Wilkerson Center

General Physical and Emotional Health General Physical and Emotional Health 
QuestionsQuestions

Vanderbilt Bill Wilkerson Center

Final Diagnoses Final Diagnoses 
(64% with diagnoses)(64% with diagnoses)

•• BPPV BPPV –– 26.5%26.5%
•• Migraine associated dizzinessMigraine associated dizziness-- 16.3%16.3%
•• Meniere’s disease Meniere’s disease –– 13.2%13.2%

V tib l itiV tib l iti 7 9%7 9%

Vanderbilt Bill Wilkerson Center

•• Vestibular neuritis Vestibular neuritis –– 7.9% 7.9% 
•• Other vestibular Other vestibular –– 9.0%9.0%
•• Other central Other central –– 12.3%12.3%
•• Other miscellaneous Other miscellaneous –– 12.6%12.6%
•• Unknown Unknown –– 2.2%2.2%
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Diagnosis Diagnosis -- BPPVBPPV
•• Items positively correlated =Items positively correlated =

•• History of History of dizziness when laying dizziness when laying 
downdown (OR = 9.7)(OR = 9.7)

•• PositionPosition--dependent dizziness dependent dizziness (OR (OR 
= 3.6)= 3.6)

•• Att kAtt k l ti dl ti d (OR 2 8)(OR 2 8)

Vanderbilt Bill Wilkerson Center

•• Attacks Attacks lasting seconds lasting seconds (OR = 2.8)(OR = 2.8)
•• Negatively correlated withNegatively correlated with

•• Hearing changesHearing changes
•• Light sensitivityLight sensitivity
•• Attacks lasting hours to daysAttacks lasting hours to days

Diagnosis Diagnosis ––
Migraine Associated Dizziness Migraine Associated Dizziness 

•• Positively correlated Positively correlated withwith
•• Light sensitivity Light sensitivity (OR = 41.8)(OR = 41.8)
•• Menstrual cycles Menstrual cycles (OR = 6.9)(OR = 6.9)
•• Severe recurrent headaches Severe recurrent headaches (OR = (OR = 

5 5)5 5)

Vanderbilt Bill Wilkerson Center

5.5)5.5)
•• Negatively correlated with Negatively correlated with 

•• TinnitusTinnitus
•• Positional dizzinessPositional dizziness
•• Nocturnal urinationNocturnal urination

Diagnosis Diagnosis ––
Meniere’s DiseaseMeniere’s Disease

•• Positively correlated Positively correlated withwith
•• Auditory symptoms Auditory symptoms during an during an 

attack (OR = 7.5)attack (OR = 7.5)
•• Unilateral worsening of hearing Unilateral worsening of hearing 

(OR = 7.4) (OR = 7.4) 
•• Unilateral tinnitusUnilateral tinnitus (OR = 6 2)(OR = 6 2)

Vanderbilt Bill Wilkerson Center

Unilateral tinnitus Unilateral tinnitus (OR  6.2)(OR  6.2)
•• Negatively correlated withNegatively correlated with

•• Positional dizzinessPositional dizziness
•• Recent head traumaRecent head trauma
•• MucusMucus
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Vestibular NeuritisVestibular Neuritis
•• Positively correlated Positively correlated with:with:

•• Nausea Nausea (OR = 1.98)(OR = 1.98)
•• Negatively correlated withNegatively correlated with

•• Light sensitivityLight sensitivity
I di tiI di ti

Vanderbilt Bill Wilkerson Center

•• IndigestionIndigestion
•• Ear painEar pain

Results of Initial Study Enabled Results of Initial Study Enabled 
the Investigators to the Investigators to Reduce the Reduce the 

Number of Items to 47Number of Items to 47
•• Excellent predictive power (>80% Excellent predictive power (>80% 

sensitivity) for: BPPV, Migraine sensitivity) for: BPPV, Migraine 
A i t d V ti M i ’A i t d V ti M i ’

Vanderbilt Bill Wilkerson Center

Associated Vertigo, Meniere’s Associated Vertigo, Meniere’s 
diseasedisease

•• Good predictive power (> 70%) for Good predictive power (> 70%) for 
vestibular neuritisvestibular neuritis

Predictive Accuracy of 47Predictive Accuracy of 47--Item DeviceItem Device
Zhao et al. 2010Zhao et al. 2010

Vanderbilt Bill Wilkerson Center
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Predictive Accuracy of 32Predictive Accuracy of 32--Item Item 
Device However the Device However the 
Sensitivity SufferedSensitivity Suffered

Zhao et al. 2010Zhao et al. 2010

Vanderbilt Bill Wilkerson Center

DiscussionDiscussion
•• For adult patientsFor adult patients, the , the predictive power of predictive power of 

the questionnaire was good the questionnaire was good than than 
demonstrated in the pastdemonstrated in the past

•• Why? 3 of the diagnoses had factors that Why? 3 of the diagnoses had factors that 
were both sensitive and specificwere both sensitive and specific
•• e.g. e.g. positional dizziness and brief positional dizziness and brief 

durationduration BPPVBPPV

Vanderbilt Bill Wilkerson Center

duration duration –– BPPVBPPV
•• e.g. e.g. Light sensitivity Light sensitivity and and association association 

with menstruationwith menstruation –– Migraine Migraine 
Associated VertigoAssociated Vertigo

•• e.g. e.g. Auditory symptoms Auditory symptoms during spells during spells 
and tinnitus and tinnitus –– Meniere’s diseaseMeniere’s disease

•• Not so sensitive for vestibular neuritisNot so sensitive for vestibular neuritis
•• these patients these patients often had 2 types of often had 2 types of 

vertigo vertigo (e.g. short(e.g. short--lasting BPPV and lasting BPPV and 
longlong--lasting neuritis)lasting neuritis)

•• The The best predictive factor was nausea best predictive factor was nausea 
and that was only OR = 1.98and that was only OR = 1.98

DiscussionDiscussion

Vanderbilt Bill Wilkerson Center

•• Unable to reduce factors to 32 and Unable to reduce factors to 32 and 
maintain power. maintain power. 

•• Results represented a Results represented a “testament to the “testament to the 
usefulness of a structured questionnaire usefulness of a structured questionnaire 
as an initial evaluation tool for dizziness”as an initial evaluation tool for dizziness”



41

CommentsComments
•• Merits of questionnaireMerits of questionnaire

•• Ability to render a hypothesis Ability to render a hypothesis re: the re: the 
origin of dizziness before formal testing origin of dizziness before formal testing 
is begun (that hypothesis is supported is begun (that hypothesis is supported 
or rejected based on results of or rejected based on results of 
quantitative tests)quantitative tests)

Vanderbilt Bill Wilkerson Center

quantitative tests)quantitative tests)
•• Could be used in tandem with bedside Could be used in tandem with bedside 

(pre)tests(pre)tests
•• Could be used by primary care Could be used by primary care to to 

determine which patients require determine which patients require 
referral to specialistsreferral to specialists

CommentsComments

•• ProblemsProblems with questionnairewith questionnaire
•• Suggested Suggested diagnosis is not always diagnosis is not always 

correctcorrect
•• Questionnaire Questionnaire might be used in an might be used in an 

Vanderbilt Bill Wilkerson Center

gg
inappropriate manner (e.g. for inappropriate manner (e.g. for 
diagnosis)diagnosis)

•• Critically Critically dependent on patient as dependent on patient as 
an accurate historianan accurate historian

ConclusionConclusion
•• “The “The capability of historical data to capability of historical data to 

accurately predict the ultimate accurately predict the ultimate 
diagnosis for dizziness emphasizes diagnosis for dizziness emphasizes 
the importance of a structured the importance of a structured 
questionnaire in the evaluation of questionnaire in the evaluation of 

h ti th ti t ””

Vanderbilt Bill Wilkerson Center

such patientssuch patients.”.”
•• Future: computerized administration Future: computerized administration 

for online use?for online use?
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Vanderbilt University Vanderbilt University 
11stst AttemptAttempt

Quantitative Dizziness Quantitative Dizziness 
Questionnaire Questionnaire 

(qDq)(qDq)

Vanderbilt Bill Wilkerson Center

qDqqDq

•• An attempt to make the conventional case An attempt to make the conventional case 
history more directive and quantitativehistory more directive and quantitative

•• Case Case history questions were converted history questions were converted 
into into 33 33 statements statements placed statistically into placed statistically into 
6 subscales6 subscales (migrainous vertigo, (migrainous vertigo, 
positional vertigo, hydrops, Tullio/SCD, positional vertigo, hydrops, Tullio/SCD, 
multisensory system impairment chronicmultisensory system impairment chronic

Vanderbilt Bill Wilkerson Center

multisensory system impairment, chronic multisensory system impairment, chronic 
subject dizzinesssubject dizziness--CSD)CSD)

•• ResponseResponse to each statement is a 5 point to each statement is a 5 point 
Likert scale Likert scale (0 = strongly disagree, 2 = (0 = strongly disagree, 2 = 
neutral, 4 = strongly agree)neutral, 4 = strongly agree)

“qDq”“qDq”
Strongly 
disagree

Strongly 
agreeNeutral

Vanderbilt Bill Wilkerson Center
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“qDq”“qDq”

Vanderbilt Bill Wilkerson Center

qDq Data ViewsqDq Data Views

•• At it’s simplest, the At it’s simplest, the qDq qDq provided provided a a 
“snapshot” of what is the patient’s “snapshot” of what is the patient’s 
primary complaint, and primary complaint, and possibly, possibly, 
their final diagnosis.their final diagnosis.

Vanderbilt Bill Wilkerson Center

•• Our suggestion is that a Our suggestion is that a mean mean 
subscale score of 2.5 points or subscale score of 2.5 points or 
greater represents an greater represents an endorsementendorsement
of that subscaleof that subscale

•• Examples followExamples follow

Patient with a Diagnosis of Patient with a Diagnosis of 
Migrainous VertigoMigrainous Vertigo
DHI = 24/100 Mild SRHDHI = 24/100 Mild SRH

Vanderbilt Bill Wilkerson Center
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Patient with a Diagnosis of BPPVPatient with a Diagnosis of BPPV
DHI = 42/100 Moderate SRHDHI = 42/100 Moderate SRH

Vanderbilt Bill Wilkerson Center

Patient with a Diagnosis ofPatient with a Diagnosis of
Meniere’s D.Meniere’s D.

DHI = 50/100, Severe SRHDHI = 50/100, Severe SRH

Vanderbilt Bill Wilkerson Center

Patient with a Diagnosis ofPatient with a Diagnosis of
Chronic Subjective DizzinessChronic Subjective Dizziness

DHI = 62/100, Severe SRHDHI = 62/100, Severe SRH
HADS, Anxiety 13/21, Depression 11/21HADS, Anxiety 13/21, Depression 11/21
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Vanderbilt Bill Wilkerson Center
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Patient with Normal Balance Function Patient with Normal Balance Function 
Testing (i.e. positive predictive value?)Testing (i.e. positive predictive value?)

DHI 60/100 Severe SRHDHI 60/100 Severe SRH

Vanderbilt Bill Wilkerson Center

“Diagnostic Case History”“Diagnostic Case History”
Initial ExperienceInitial Experience

•• N = 56 (mean age 58 N = 56 (mean age 58 
yrs, sd 16 yrs, 23 yrs, sd 16 yrs, 23 
male)male)

•• 4 diagnoses: 4 diagnoses: 
migrainous vertigo, migrainous vertigo, 
BPPV M i ’BPPV M i ’

Dx GroupsDx Groups Correct Correct 
ClassificationClassification

Migrainous Migrainous 
vertigovertigo

71%71%

PositionalPositional 64%64%

Vanderbilt Bill Wilkerson Center

BPPV, Meniere’s BPPV, Meniere’s 
Syndrome, Syndrome, 
multifactorial multifactorial 
dizzinessdizziness

•• Discriminant Discriminant 
AnalysisAnalysis

Meniere’s Meniere’s 
syndromesyndrome

60%60%

Multifactorial Multifactorial 
dzdz

67%67%

SummarySummary
•• 3 ½ measures are quick to administer 3 ½ measures are quick to administer and and 

provide the clinician that information that provide the clinician that information that 
may be useful for the prediction of what may be useful for the prediction of what 
will be the final diagnosis of patients with will be the final diagnosis of patients with 
vertigo and dizzinessvertigo and dizziness
•• Mini DHI Mini DHI –– positional vertigopositional vertigo

HADSHADS i t l t d di ii t l t d di i

Vanderbilt Bill Wilkerson Center

•• HADSHADS –– anxiety related dizziness anxiety related dizziness 
(e.g.CSD(e.g.CSD))

•• SIMSIM--VV –– migrainous vertigomigrainous vertigo
•• “Expert” case history “Expert” case history –– assist in the assist in the 

final diagnosis of multiple final diagnosis of multiple 
diseases/disordersdiseases/disorders
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Vanderbilt Bill Wilkerson Center for Otolaryngology 
and Communication Disorders

CCVanderbilt Audiology Journal ClubVanderbilt Audiology Journal Club
Topic: Assessing DizzinessTopic: Assessing Dizziness

and Vertigoand Vertigo
3 ½ Helpful Self3 ½ Helpful Self--Report MeasuresReport Measures

Audiology Online 2012Audiology Online 2012
Gary P. Jacobson, Ph.D.Gary P. Jacobson, Ph.D.

Division of AudiologyDivision of Audiology Vanderbilt Bill Wilkerson Center

Performance Characteristics of Performance Characteristics of 
the 5the 5--item miniitem mini--DHIDHI

Vanderbilt Bill Wilkerson Center
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What explains the relatively low What explains the relatively low 
sensitivity of the minisensitivity of the mini--DHIDHI

•• Frail, obese, patients postFrail, obese, patients post--CVA, CVA, 
orthopedically compromised difficult to orthopedically compromised difficult to 
positionposition

•• Items chosen for mini DHI are not just Items chosen for mini DHI are not just 
sensitive to BPPV but also other disorders sensitive to BPPV but also other disorders 
affecting the vestibular systemaffecting the vestibular system

Vanderbilt Bill Wilkerson Center

g yg y
•• Patients as Patients as poor historianspoor historians
•• Time of day tested Time of day tested (more likely to see (more likely to see 

BPPV in AM.  In PM otoliths have been BPPV in AM.  In PM otoliths have been 
distributed)distributed)

•• Duration of patient’s symptoms and coDuration of patient’s symptoms and co--
morbidities were not recordedmorbidities were not recorded

Performance Characteristics of Performance Characteristics of 
the 2the 2--item miniitem mini--DHIDHI

Vanderbilt Bill Wilkerson Center

Dizziness Handicap InventoryDizziness Handicap Inventory
Jacobson and Newman (1990)Jacobson and Newman (1990)

•• Document +/Document +/-- changes over the changes over the 
course of rehabilitationcourse of rehabilitation

•• SScorescores have been have been correlated with correlated with 
fallsfalls

Vanderbilt Bill Wilkerson Center

fallsfalls
•• Has become ubiquitousHas become ubiquitous as a balance as a balance 

outcome measureoutcome measure
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ResultsResults

Vanderbilt Bill Wilkerson Center
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