
Undercounting epilepsy: Undercounting epilepsy: 
Finding the undiagnosed Finding the undiagnosed 

along the borderalong the borderalong the borderalong the border

David M. Labiner, M.D.David M. Labiner, M.D.
Jenny Chong, Ph.D.Jenny Chong, Ph.D.y g,y g,
The University of ArizonaThe University of Arizona
May 21 2008May 21 2008

11

May 21, 2008May 21, 2008



DefinitionsDefinitionsDefinitionsDefinitions
 Seizure: the clinical manifestation of anSeizure: the clinical manifestation of an Seizure: the clinical manifestation of an Seizure: the clinical manifestation of an 

abnormal and excessive excitation and abnormal and excessive excitation and 
synchronization of a population of cortical synchronization of a population of cortical 
neuronsneurons
PartialPartial
GeneralizedGeneralized

 Epilepsy: two or more recurrent seizures Epilepsy: two or more recurrent seizures 
unprovoked by systemic or acute unprovoked by systemic or acute 
neurologic insultsneurologic insults
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EpidemiologyEpidemiologyEpidemiology Epidemiology 
 SeizuresSeizures Seizures Seizures 
 Incidence: approximately 80/100,000 Incidence: approximately 80/100,000 

per yearper yearp yp y
 Lifetime prevalence: 9% Lifetime prevalence: 9% 

(1/3 benign febrile convulsions)(1/3 benign febrile convulsions)
 Epilepsy Epilepsy 
 Incidence: approximately 45/100,000 Incidence: approximately 45/100,000 

per yearper year
 Point prevalence: 0.5Point prevalence: 0.5--1%1%
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Etiology of Seizures Etiology of Seizures gygy
and Epilepsyand Epilepsy

 Infancy and childhoodInfancy and childhood
–– Prenatal or birth injuryPrenatal or birth injury
–– Inborn error of metabolismInborn error of metabolism
–– Congenital malformationCongenital malformation

 Childhood and adolescenceChildhood and adolescence
–– Idiopathic/genetic syndromeIdiopathic/genetic syndromeIdiopathic/genetic syndromeIdiopathic/genetic syndrome
–– CNS infectionCNS infection
–– TraumaTrauma
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i li lEtiology  Etiology  -- 22
 Adolescence and young adultAdolescence and young adult

–– Head traumaHead trauma

–– Drug intoxication and withdrawal*Drug intoxication and withdrawal*

 Older adultOlder adult
–– StrokeStroke
–– Brain tumorBrain tumor
–– Acute metabolic disturbances*Acute metabolic disturbances*Acute metabolic disturbancesAcute metabolic disturbances
–– NeurodegenerativeNeurodegenerative
*causes of acute symptomatic seizures, not *causes of acute symptomatic seizures, not 

epilepsyepilepsy
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Current ProjectCurrent ProjectCurrent ProjectCurrent Project

Funded by Centers for Disease Funded by Centers for Disease 
Control and PreventionControl and Prevention

October 2005October 2005 –– September 2008September 2008October 2005 October 2005 September 2008September 2008
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CommunityCommunityCommunityCommunity
CollaboratorsCollaboratorsCollaboratorsCollaborators

Cochise: Chiricahua CHCCochise: Chiricahua CHC
Santa Cruz: Mariposa CHCSanta Cruz: Mariposa CHC
Yuma: Regional Center for Border HealthYuma: Regional Center for Border HealthYuma: Regional Center for Border Health Yuma: Regional Center for Border Health 

and Sunset Medical Centerand Sunset Medical Center
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Specific AimsSpecific AimsSpecific AimsSpecific Aims
 Aim 1 Aim 1 –– Assess the prevalence of epilepsy in Assess the prevalence of epilepsy in ssess t e p e a e ce o ep epsyssess t e p e a e ce o ep epsy

nonnon--Hispanic Whites, Hispanics and Native Hispanic Whites, Hispanics and Native 
Americans living along the Arizona Americans living along the Arizona –– Mexico Mexico 
borderborderborder.border.

 Aim 2 Aim 2 –– Determine the patterns of health care Determine the patterns of health care 
utilization in nonutilization in non--Hispanic Whites, Hispanics andHispanic Whites, Hispanics andutilization in nonutilization in non Hispanic Whites, Hispanics and Hispanic Whites, Hispanics and 
Native Americans living along the Arizona Native Americans living along the Arizona ––
Mexico border.  Mexico border.  
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Criteria for inclusionCriteria for inclusionCriteria for inclusionCriteria for inclusion
 Household must be located inHousehold must be located in Household must be located in Household must be located in 

Cochise, Santa Cruz, or Yuma Cochise, Santa Cruz, or Yuma 
CountiesCountiesCountiesCounties

 Participants have lived in area for 6 Participants have lived in area for 6 
months or moremonths or moremonths or moremonths or more

 Permission from head of householdPermission from head of household
 Procedures approved by UniversityProcedures approved by University Procedures approved by University Procedures approved by University 

IRBIRB
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MethodologyMethodologyMethodologyMethodology
 Two recruitment approaches:Two recruitment approaches:
T l hT l hTelephone survey Telephone survey 
Interviewers at the University of Arizona Interviewers at the University of Arizona 

called randomly selected householdcalled randomly selected householdcalled randomly selected household called randomly selected household 
telephones from Cochise, Santa Cruz and telephones from Cochise, Santa Cruz and 
Yuma.Yuma.

Household doorHousehold door--toto--door surveydoor survey
Interviewers attempt to recruit randomly Interviewers attempt to recruit randomly 

l t d h h ld i A i b dl t d h h ld i A i b dselected households in Arizona border selected households in Arizona border 
communities of San Luis, Nogales, and communities of San Luis, Nogales, and 
Douglas, Arizona.Douglas, Arizona.Douglas, Arizona. Douglas, Arizona. 
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Survey ProcedureSurvey ProcedureSurvey ProcedureSurvey Procedure
 Obtain demographic and healthObtain demographic and health Obtain demographic and health Obtain demographic and health 

information of all household residentsinformation of all household residents
 Screen for seizuresScreen for seizures Screen for seizuresScreen for seizures
 If no seizures, household survey is If no seizures, household survey is 

l tl tcompletecomplete
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RecruitmentRecruitmentRecruitmentRecruitment
Interviews

refusal

Telephone 
(17 600) i t irefusal

No contact

Not el igible

Door to door 
(1817)

(17,600)

1334
interviews

refusals
refusals Not eligible

Not eligible

1410

refusals Not eligible
interviews

no contact
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Screening for epilepsyScreening for epilepsyScreening for epilepsyScreening for epilepsy
 Doctor’s diagnosisDoctor’s diagnosis Doctor s diagnosisDoctor s diagnosis
 Other people’s suspicionsOther people’s suspicions
 Seizures that may not be epilepsy relatedSeizures that may not be epilepsy related
 Symptoms of seizuresSymptoms of seizuresy py p
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Positive ScreensPositive ScreensPositive ScreensPositive Screens
 If an individual screens positive forIf an individual screens positive for If an individual screens positive for If an individual screens positive for 

seizures, we invite him or her to see the seizures, we invite him or her to see the 
study neurologist at one of the study neurologist at one of the y gy g
community health centers or clinic in community health centers or clinic in 
their county. their county. 

Study neurologist meets and evaluates Study neurologist meets and evaluates 
the patient, or the survey is used to the patient, or the survey is used to 
d t i di id t i di idetermine diagnosis.determine diagnosis.
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Target area populationTarget area populationTarget area populationTarget area population

StudyStudy Census 2000Census 2000

HispanicHispanic Non HispanicNon Hispanic HispanicHispanic Non HispanicNon Hispanic

CochiseCochise 73%73% 27%27% 30.7%30.7% 69.3%69.3%

S t CS t C 93%93% 7%7% 80 8%80 8% 19 2%19 2%Santa CruzSanta Cruz 93%93% 7%7% 80.8%80.8% 19.2%19.2%

YumaYuma 90%90% 10%10% 50.5%50.5% 49.5%49.5%
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N ilN il Di dDi d U di dU di dNo epilepsyNo epilepsy DiagnosedDiagnosed UndiagnosedUndiagnosed

80228022 7070 2222

YumaYuma 34653465 2424 88YumaYuma 34653465 2424 88

Santa CruzSanta Cruz 15751575 1313 22

CochiseCochise 29812981 3333 1212

% of the diagnosed or undiagnosed that were from door to door% of the diagnosed or undiagnosed that were from door to door

YumaYuma 40%40% 14%14%

Santa CruzSanta Cruz 31%31% 0%0%

C hiC hi 39%39% 50%50%CochiseCochise 39%39% 50%50%

AVERAGEAVERAGE 38%38% 32%32%
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No epilepsyNo epilepsy DiagnosedDiagnosed UndiagnosedUndiagnosedp p yp p y gg gg

80228022 7070 2222

AdultAdult 59025902 4848 1515

JuvenileJuvenile 30513051 1818 44

Mean ageMean age 32.8 years32.8 years 36.4 years36.4 years 38.6 years38.6 years

FemalesFemales 53%53% 63%63% 77%77%

MalesMales 47%47% 37%37% 23%23%

HispanicHispanic 84%84% 63%63% 71%71%

MarriedMarried 40%40% 41%41% 41%41%

> HS Graduate> HS Graduate 13%13% 28%28% 18%18%

Employed (FT/PT)Employed (FT/PT) 35%35% 23%23% 23%23%
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No epilepsyNo epilepsy DiagnosedDiagnosed UndiagnosedUndiagnosedp p yp p y gg gg

79907990 7070 2222

MigraineMigraineMigraineMigraine
7%7% 29%29% 36%36%

DiabetesDiabetes
9%9% 7%7% 23%23%

Hi h Bl d PHi h Bl d PHigh Blood PressureHigh Blood Pressure
16%16% 16%16% 23%23%

Heart AttackHeart Attack
2%2% 4%4% 9%9%

Angina or CHDAngina or CHD
3%3% 6%6% 5%5%

StrokeStroke
1%1% 10%10% 18%18%1%1% 10%10% 18%18%

Any chronic illnessAny chronic illness 25%25% 38%38% 63%63%
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Depression

30%

N = 35

20%

25%
Diagnosed
Undiagnosed

N = 8
15%

20%

5%

10%

0%
None Minimal Mild Moderate Moderately Severe 
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Self Rated General Health
40%

Undiagnosed30%

40%

N = 8

20%

N = 48

Diagnosed

10%

0%
Excellent Very good Good Fair Poor
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Annual Household Income

40%

No seizures (n = 7875)

Diagnosed seizure disorder (n = 56)

30%

40% Diagnosed seizure disorder (n  56)

Undiagnosed Seizure disorder (n = 14)

20%

10%

0%
Under $15,000 $15,000 - $34,000 $35000 - $49,000 $50,000 - $99,000 $100,000 and over



Risk Factors (adults)Risk Factors (adults) DiagnosedDiagnosed UndiagnosedUndiagnosedRisk Factors (adults)Risk Factors (adults) DiagnosedDiagnosed UndiagnosedUndiagnosed

TotalTotal 3838 88

Head injury w/ loss of consciousnessHead injury w/ loss of consciousness 29%29% 50%50%

StrokeStroke 5%5% 13%13%
Brain tumor or brain surgeryBrain tumor or brain surgeryBrain tumor or brain surgeryBrain tumor or brain surgery 10%10%
CNS InfectionCNS Infection 13%13%
Arterial venous malformationArterial venous malformation 3%3%3%3%
CysticercosisCysticercosis 3%3%
Mental retardationMental retardation 5%5% 25%25%

Learning disabilityLearning disability 21%21% 25%25%
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Seizure characteristicsSeizure characteristics DiagnosedDiagnosed UndiagnosedUndiagnosed

TotalTotal 5959 1818

Active epilepsyActive epilepsy 88%88% 67%67%

Epilepsy suspected by othersEpilepsy suspected by others
71%71% 16%16%

Seizure not caused by EpilepsySeizure not caused by Epilepsy
32%32% 42%42%

Seizure caused by a childhood feverSeizure caused by a childhood fever
18%18% 16%16%

Uncontrolled movementsUncontrolled movements
64%64% 47%47%

Unexplained change in mental stateUnexplained change in mental state
55%55% 37%37%

Uncontrollable jerkiness after wakingUncontrollable jerkiness after waking
33%33% 37%37%

O h d l llO h d l ll
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Other repeated unusual spellsOther repeated unusual spells
29%29% 16%16%



SummarySummarySummarySummary

 DoorDoor--toto--door recruitment remains adoor recruitment remains a DoorDoor toto door recruitment remains a door recruitment remains a 
successful technique while telephone successful technique while telephone 
surveys have become very difficultsurveys have become very difficulty yy y

 Undiagnosed individuals identifiedUndiagnosed individuals identified
 Depression and other chronic medicalDepression and other chronic medical Depression and other chronic medical Depression and other chronic medical 

disorders higher in undiagnosed disorders higher in undiagnosed 
populationpopulationp pp p

 Hispanics more likely to be undiagnosed Hispanics more likely to be undiagnosed 
than nonthan non--HispanicsHispanicspp



Thank youThank youThank youThank you

David M. Labiner, M.D.David M. Labiner, M.D.
labinerd@u arizona edulabinerd@u arizona edulabinerd@u.arizona.edulabinerd@u.arizona.edu

Jenny Chong, Ph.D.Jenny Chong, Ph.D.
jchong@u.arizona.edujchong@u.arizona.eduj gj g
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