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Summary: This cross-sectional study was conducted 1o
describe the epidemiology of epilepsy in Guaymi Indians
residing in Changuinela, a small town on Panama’s Ca-
ribbean coast oear Costa Rica. We rundomly selected
houscholds and attempred to enroll all residents aged =1
year; 337 eligible subjects apreed to participate (93% re-
sponse rate). We administered a standard neurologic dis-
ease screening cxamination to all subjects and, if any ab-
normality was found, we administered a standard newro-
logic evaluation, We detected 19 cases of active epilepsy;
the mean age a1 onscl was 12 years, and pencralized
tonic-clonic seizures were the most common disgnosis
(10 of 19, 33%5), The prevalence of active cpilepsy among

Caribbean coastal Guavmi (5771000} is considerably
greater than that in lower class Panama City populations
2000 or in olher parts of the world, To identify risk
factars for epilepsy, we collected epidemiologic data and
serum (for Cysricerces antibody) from subjects with ac-
tive epilepsy and from 44 age'sex-matched controls, Sig-
nificantly more cases (4796) than controls (6%} had other
family members with cpilepsy (relative risk, RR 14},
44% of cases and 139 of controls reported a history of
febrile seizures during childhood (RR = 6} Key Words:
Epitepsy—Epidemiology—Prevalence—Amerinds; Pan-
ama—Latin America.

Mumerous studies have shown that the preva-
lence of epilepsy is considerably higher in develop-
ing than in industrialized countries (reviewed in Os-
untokun el al., 1987). This disparily may be partly
explained by differences in diagnostic criteria and
study design, but other factors unigue to developing
countries may also be important. These include in-
adequate public health services, particularly obstel-
ric care and vaccination programs, exposure to in-
fectious agents such as Taenia solivm (Cysticer-
cos), and head injury.

The Republic of Panama is similar to many Ca-
ribbean basin countrics. The capital is a modern
metropolitan city and international financial center
and the rest of the country's predominantly rural
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population practices agriculiure. In contrast to
many other countries in the region, Panama has a
well-organized public health svstem. A previous
study in Panama City documented a high preva-
lence of active epilepsy (22/1,0000 (Gracia et al.,
1988). During studies of human T-cell lymphotropic
virus (HTLW) among Guaymi Indians from Bocas
del Toro province (where HTLY seroprevalence is
~3%), we found an unusually high occurrence of
cpilepsy (not associated with HTLY infection). We
therefore conducted the present study to determine
the prevalence of historic and active cpilepsy in
Guaymi Indians and to identify associated risk fac-
tors,

MATERIALS AND METHODS
Study population

Greavmi Indians

Guaymi Indians inhabit isolated segments of
Chirigqui, Veraguas, and Bocas del Toro provinces,
Republic of Panama, and portions of Puntarenas
province, Costa Rica. Present-day Guavmi proba-
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bly represent cne or more Indian groups who re-
treated to the mountains in this region in response
to Spanish colonization. Relative isolation has per-
sisted for —300 years, and the Guavmi today are
still largely unadmixed with people of European or
African descent (Barrantes et al.. 1982). Accultur-
ation Is occurring, however, and one manifestation
involves immigration to urban areas where salaried
Jubs are available at banana plantations. Entire nu-
clear families migrate together and live in housing
areas provided by the plantation. In addition. amen-
itics such as education and health services are pro-
vided for workers and their families.

Population survey

Cuavmi [ndians, =[ vear old, who resided in
banana plantation housing areas in Changuinola,
Bocas del Toro provinee, in April, 1988 comprised
the study population. We sclected homes randomly
from census bureau maps according to sample size
calculations for the HTLV study, Survey tcams,
composed of epidemiology technicians from the
Gorgas Memorial Laboratory and a Guaymi Indian
labor union representative—translator visited each
house, explained the purpose of the study, tabu-
lated all residents, and obtained informed consent.
Competent adults were interviewed (when neces-
sary through the translator) for basic epidemiologic
data and to detail familial relationships. Consenting
participants also had 100 ml venous blood collected:
specimens were separated, aliquoted, and frozen on
the cvening of collection.

The Panamanian Census Bureau estimated [.498
Guaymi lived in urban Changuinola: 395 Guaymi
Indians (267 of the estimated population) resided in
the selected homes, 366 (939%) were contacted for
the study, and 337 were aged =1 vear. The 29 In-
dians who did not participate could not be located at
the time of the survey; no subject refused to partic-
ipale.

Meurologic disease survey

A two-phase study design was used to identify
ncurologic disease. The first phase screened the en-
tire study population, and the second phase evalu-
aled subjects detected by the screen as possibly
having neurologic disease. The standard World
Health Organization neurologic screening examina-
tion for use in developing countries was adminis-
tered by specially trained epidemiology technicians
te all subjects aged =1 year (WHO, [981; Schoen-
berg, [987). The screen combined an interview and
physical examination and was designed to detect
possible epilepsy. peripheral neuropathies. extrapy-
ramidal disorders, and cerebrovascular pathology.
All individuals with any abnormality noted on the

screening examination were further evaluated 1 ar 2
days later by a study neurologist who determined a
dilferential diagnosis,

We defined a seizure as an abrupt change in state
of conscicusness, an alteration of perception of the
environment, or an involuntary alteration of the in-
dividual's responses to the environment. We de-
fincd epilepsy as a condition in which seizures
tended to occur chronically. Active cases of epi-
lepsy were defined as at least two afebrile seizures
within the last 2 yvears; at least one must have been
seen by a reliable witness and must not have been
secondary 1o aleohol or drug consumption (Gastau
elal., [980). Study neurologists classified each case
of epilepsy using criteria of the International
League Against Epilepsy (Merlis, 19700, Clinical
classification was based on uneguivocal manifesta-
tions and symptoms. and subjects with possible or
borderline epilepsy were excluded.

Case control study of epilepsy

Approximately 6 weeks later, we conducted a
case control study to evaluate possible risk factors
for epilepsy. Subjects diagnosed as having preva-
lent epilepsy in phase 2 were cases, and we used
lists of screen-normal subjects to select two con-
trols per case randomly, matched by sex and S-year
age group. Cases were evaluated a second time by a
neurologist to confirm diagnosis and to ascertain
whether epilepsy was active. These evaluations
were made blinded as to the previous phase 2 eval-
wation. Controls had a detailed neurologic examina-

tion by a neurclogist to ascertain that they did not

have epilepsy. Cases and controls were adminis-
tered a standardized questionnaire in Spanish 1o as-
certain possible risk factors.

Laboratory methods

Marianna Wilson, Division of Parasitic Diseases,
Centers for Disease Control (Atlanta, GA) tested
scra lor Taenia solinm (cysticercosis) antibody by
means of an immunoblot assay (Tsang et al., 1989),
Positivity in this assay is based on recognition of
one or more cysticercus-specific glycoprotein
bands in a purified antigen fraction,

RESULTS

Neurologic disease survey

Omne hundred-six (299%) of 337 Guaymi Indians
were detected in the screening cxam as possibly
having neurologic discase; 101 (95%) were reexam-
ined by a study neurclogist, and 32 (32%) had new-
rolopic abnormalities documented (Table 1): six
other subjects gave a history of syncope or col-
lapse, and four had musculoskeletal pathology

Enilegsiz, Vel 20, No &, 1990
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TABLE 1. Newrolopic disorders dingnosed after
sereening examination of Guavml Indians

ICD 9 Code

3303459 All farms of epilepsy n =3
45,10 Gencralized convulsive epilepsy 13
4549 Emlepsy not otherwise specitied
3450 Gieneralized noncenvulsive epilepsy 3
454 Partial epilepsy with 2
impairment of consclousness

3455 Partial epilepsy without 1
impairment of CoONsCOUsnCss

3409 Migraine 1

356% Hercditary znd idiopathic 1
neuropathies

which was manifested during the screening exami-
nation as gail disturbance, Epilepsy was the most
common neurologic disease diagnosed, oceurring in
30 (9.08%) of 332 subjects.

Case control study

Twenty-five (83%) of 30 subjects diagnosed with
epilepsy after the screeming examination and 44
(679%:) of the selected controls were available for the
case control study; the remainder could not be lo-
cated, Nineteen (76%) of the 23 epilepsy cases were
aclive, so that the estimated prevalence of epilepsy
among Guaymi Indians aged =1 year was 19 of 332
(5.79). Only one subject {with active epilepsy) had
a prior diagnosis of epilepsy, and he was not recelv-
ing antiepileptic drug (AED) therapy. The remain-
der of the analysis is restricted to active cases.

Most patients were classified as generalized tonic
clomc epilepsy (53%) or complex partial epilepsy
(26%) (Table 2}, There were [ males and 9 fermales.
The mean age was 23.5 years (range 1-51 vears, 5D
[5.5 years): the averape age al onsel was 119 vears
(range | month to 41 vears, 8D 12,01 All 19 patients
with epilepsy had normal neurologic examinations,
Na chinical evidence of cerchrovascular disease or
brain tumor was observed. Similarly. there was no
evidence that head trauma or perinatal brain injury
i(both defined as loss of consclousness =30 min) had
oceurred in patients or controls.

To estimate the risk of epilepsy associated with

TABLE 2. Characierisifos of Guaveml dndians with
active epilepsy

Diagnosis n (%) Age al pnsel”
Ceneralized epilepsy 1Z [&d) I mo=31 vr (%
Tomie clomc epilepsy 10125
Absence epilepsy 2010
Partial eptlepsy 631 Bomo—4l vr {191
Simple partial epilepsy 115
Complex partial epilepsy 328)
Epilepsy not classified 105 L yr

“ Age at anset shown as age range and average.

Ipilepsia, Vol 31, Ne, 6, 1940

selected exposures, we calculated odds ratios, as
appraximations of relative risks (RR) (Table 3). His-
tory of epilepsy among first-degree family members
{parents, siblings, children) was the most significant
risk factor (KRR = 13.9) and a history of febrile sei-
zures before age 7 yvears was also significantly as-
sociated with active disease (RR = 3.6). In addi-
tion, 5 (28%) of 18 patients but none of 30 controls
were positive for hoth risk factors; i.e., a reported
tamily history of epilepsy and a history of febrile
seizire before age 7 vears (p < 0,005, Fisher's exact
test). All serum specimens were uneguivocally neg-
alive Tor Cysticercus antibody,

We were able to construct detailed family trees
for 13 subjects with active epilepsy (Fig. 1), The 12
patients came from seven families and mine of the
cases of epilepsy occurred in three families (totaling
18 members), so that 30% of family members were
dingnosed as having active epilepsy. In four fami-
lies, only one case was diagnosed, but these fami-
lies were primarily composed of younp children
who may later develop disease mamfestations, Fi-
nally, we could nol detect differences in current
socioeconomic status or utilization of health care
between epilepsy cases (or case families) and con-
trols, but the population was selected based on oc-
cupation and the sample size was small.

DISCUSSION

This study showed a prevalence of 37 per 1,000
Guaymi Indians living on banana plantations in
Changuinola had active epilepsy. The study was
population-hased and used standardized screening
instruments administered by trained epidemiology
technicians, standard case definitions, and standard
diagnostic criteria. A study using the same method-
ology documented the prevalence of sctive epilepsy
in Panama City as 22 in 1,000 (Gracia et al., 1988},

TABLE 3, Associntions between epilepsy and various
risk factors in Guayed Indians

Cases Controls
Risk factor n g nigrE RRO939 C1

Eptlepsy in other family
members
Febrile scizure hefore

/19 (47) 2033 (6) 139 2.2-71.%

age 7 years g8 rdd) 4320131 5.6 1.2-291
Hewd rrauma 00T &2 2% 594
History of central

nervous system disease  IWle — Wi — — —
Aleahal drnker LIS (83 [AS (a9 1.5 0,4-5.2
HTLY seropositive FIFi2l) 336E) 29 0.5-195
HBsAg seropositive MO0 514y 1.2 0.2-6.7

EE, relative risk approximated by the adds ratio: CI, confi-
dence interval.
“ Denomimators vary because of unknowns,
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which 15 similar to the general range between 4 and
49 in 1,000 reported from developing countries (Go-
mez et al., [978; Chiofalo et al., 1979; Osuntokun et
al., 1987). In contrast, the prevalence of epilepsy in
industrialized countries varies between 4 and 7 in
1,000 (Hauser and Kurland, 1975; Kurlzke and
Kurland, 1983). Although it is impossible to com-
pare studies directly because of variation in study
design (referent populations and case detection) and
case definition, the prevalence of active epilepsy
was considerably greater among Guavmi Indians
than has been documented by other studies,

The maost important risk factor for cepilepsy
among Guaymi Indians was a history of epilepsy
among olher family members (ER = 14). We ob-
tained data used 1o derive RR estimates by querying
subjects as to whether first-degree blood relatives
had epilepsy and were able to validate responses by
reviewing patients with active epilepsy in living
units. Febrile convulsions are also known to he as-

sociated with a three- to sixfold increased risk for
epilepsy, as we found in ihis study (Nelson and El-
lenberg, 1978; Annegers et al . 1979). Our study
found high rates of febrile seizures in both patients
(44951 and controls (13%), which is similar to stud-
les in Africa (Ogunniyi et al,, [987; Osuntokun et
al., I987). The risk of febrile scizure among Guaymi
and among Africans is considerably higher than one
estimate indicating that 2.3-4.6% of the normal
white LS. population have suffered febrile seizures
(Leviton and Cowan, 1981},

Epileptiform seizures are the most commaon sign
of neurocysticercosis caused by the larval stages of
Taenia soliwm, the pork tapeworm. Although this
cestode is endemic throughout Central America it
has been reported rarely in Panama (Gracia et al ., in
presst. The absence of cysticercosis antibody in pa-
tients and controls suggests that neurocysticercosis
was not the cause of epilepsy in the Guavmi popu-
lation. The cysticercosis immunaoblal assay used in

Eptlepsia, Vol 31, No. 6, 1990
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this study was previously shown to be 98% sensi-
tive for serologic diagnosis of =130 patients with
surgically confirmed neurocysticercosis (Tsang et
al., 1989},

High rates of epilepsy in underdeveloped coun-
tries may reflect lack of access to prenatal, obstet-
ric, or postpartum medical care; a high prevalence
of both maternal and pediatric malnutrition; or a
high incidence of childhood infections. A well-
organized rural public heslth program exists in
Changuinola, however, where our population re-
sided, and the maternal and child health component
appears 1o have had good penetration into the
Guavmi Indian community. The mothers of most
children in both case and control houssholds re-
ceived prenatal and obstetric care, virtually all chil-
dren had received all recommended vaccinations,
and no child had clinical malnutrition. Bringing op-
timal public health to high-risk target populations
entails many problems however; e.g., only 1 of the
19 patients with active epilepsy we detected had
been previously disgnosed (and was not receiving
AEDs), Guavmi Indians apparently do not perceive
epilepsy as a severe problem amenable to treat-
ment. Even though there were no obvious differ-
ences between patients and controls in utilization of
health services, a uniform low level of such re-
sources may contribule to an overall elevated risk
af disease.

We classified type of epllepsy based on descrip-
tions of seizures by patients and witnesses. Gener-
alized tonic-clonic seizures were the most common
manifestation (53% of cases), followed by complex
partial seizures (26%). It is difficult to compare
these figures critically with reparts in the literature
because various classification svstems have heen
used, Indeed, some studies have shown a similar
distribution (Sato, 1964 Gudmundsson, 1966),
whereas others have reported that partial epilepsy
is more commaon (Gastand et al., 1975 Hauser and
Kurland, [973; Joshi et al., [977; Gomez et al.,
1978}

To interpret our findings, it Is necessary to appre-
ciate problems inherent in studies of disesses like
epilepsy among populations such as the Guaymi In-
dians for whom cullural concepts such as time and
perception of health are not amenable to standard-
ized interviews. The diagnosis of epilepsy is clinical
and relies on accurate analysis of contemporary
evewliness secounts of events, Seizure episodes
can be dramatic, with the body undergoing a scrics
of violent spasms, or they can be subtle. manifest-
ing as simple fluttering of the evelids. Responses (o
questions about seizures may depend on the exact
termminology used in different population groups

Epilepsia, Yol 31, No. &, 1950
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(Anderson et al., 1988), Our interviews were not
conducted firsthand in the subjects’ native lan-
guage; although most subjects spoke Spanish. inter-
preters were used occasionally in interviews. We
altempled 1o overcome problems in translation by
having study neurologists conduct final definitive
examinations and supervise interviews, by carefully
explaining the purpose of the study and discussing
epilepsy with the translators, and by requiring sub-

Jects {or witnesses) to demonstrate or recapitulate

selzure episodes. If any reasonable doubt existed,
diagnoses were discarded. Thus, we believe we
have underestimated the true occurrence of epi-
lepsy in this population.
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RESUME

Clotie fude transversale a &1 conduite aves Uiintention de
décrice épidémiologie de 'épilepsic cher les indiens guaymi de
Panama, qui vivent sur la cdte caraitbe prés du Costa Kica, Nous
avans choisi ao hasard des familles, of nous avons essayd de faire
purter notre enguéte sur tous les membres de ces familles dpés
dun &n ou plus; 337 sujets onl accepté de participer & cetie
engquéte (97%). Tous les sujets ont passé un examen de deé-
tection, e les cas repérés anl 408 exammés par les neurologues,
Mos avens trouveé 19 cas d'épilepsie active., L'dge moyen de
débutl de la maladie est 13 ans. Le diagnostic le plus fré-
guemment rencontnd a été épilepsie tonice-clonigue péndralisés
CI0d19, 339). La prévalence de 'épilepsie active parmi les
auaymi e la cdle caratbe (3710000 est nertements supéricure &

celle de la population pauvre de la ville de Panama (22 100) et 4
celle de toute antre population fudide, Pour identifier les fac-
teurs de risque nous avons collecté Iinformation épidé-
miclopique el recueill de sérum (anticorps anbi-Cysticercus) des
sujers arteints d'épilepsie e nous avons effectud 44 contrdles
dens les mémes condibions age el de sexe. 11 v avait significa-
tivement plus 4 antécédents 4 épilepsic familiale (KR = 14) chez
les malades (4795) que chez les sujets contrdlés (6%); 447 de
Epileptiques ¢t 139 dos sujets contrdlés ont fait érat de convaol-
sions fébriles dans Uenfance.

(Translation supplied by authiors)

RESUMEN

Este estudio transversal fue dirigido para documentar la prev-
alencia de cpilepsia on los indios gugymi de Changuinola on ls
cosla Cartbe de Panamd, cerca de Costa Rica, Seleccionamas
residentes al pzar e intentamas caplar todos de un afio o mas, de
los cuales 337 personas elsgibles estuvieron de acuerde en par-
Licipar (939 respuestas evaluadas). A todas los participantes se
les aplicd ¢ formulario de la Organizacidn Mundial de 2 Salud
para enfermedades neuraldeicas, sl se encontrd alguna anormal-
i, ol paciente Tue examinado por el neurologs en detalle. De-
rectamos 19 casos de epilepsia activa; 12 edad promedio encon-
[radda fue de 15 afos v el diagndsticn mas comin fue convul-
siones ténico clonico peneralizadas (1014, 53%). La prevalencia
activa de epilepsia entee los Guaymi de la costa Caribena
(3710000 es considerablemente mads alld que en la clase social
baga de la poblacidn en la ciudad de Panamd Q210000 o de otras
partes del munda. Con el propdsito de wdeniificar factores de
riesgo para epilopsia, obluvimos informacidn ¥ sucros (para an-
licuerpos de <isticercosis) de los casos con epilepsia v de 44
controles apareados por edad v sexo. Sigmficativamente mas
cas0s (479 gue controles (6590 tuvieron ofros micmbros de la
familia con epilepsia {RR = 14); 44% de los casos v 13% de los
controles indicaron una historia de convulsicioncs febriles du-
ramte su mner (RR = &) Ningin otro factor de riesgo fue iden-
tificado.

[ Troestution supplied by awihars)

ZUSAMMENFASSUNG

Um die Epilepsie-Epidemiclogie der Guavmi lndianer in
Changuinola, ciner kleinen Stadt an der Panamaischen Kanbik-
kitste, zu erforschen, wurde diese Feldstudie durcheefithet. Wir
sichien ramdomisierte Haushabe aaf und versuchten zile Be-
wohner uber | Jahr zu erfassen. 337 Personen waren einver-
standen an der Studie telaunehmen (9255, Routnemiligr wurde
cin standartisierier neurologischer Fragebogen benutzt und bel
Auffilligkeiten sie neidralogische Untersuchone angeschlossen.
Wir fanden 19 Fille mit aktiver Eptlepsie: Beginn ime Mittel mit
12 jahren, meist tonischiklonische Anfille (33951, Die Prevalenz
wom Epilepsie belrdgl semil bei Kartbischen Indianern 37071 (0K
und ist damit betrdchtlich héher als bei der Unterschicht in Fan-
arma City 2271,000) oder anderen Ecdteilen. Um die Risikofak-
toren néaher zu bestimmen, erfolgie dic Sammlung epidemiolo-
cischer Daten van Seren zur Cysticercus-Antikbrper-
Bestimmung von 44 Anfallskranken und 4 aliers- und
eeschlechtsgleichen Rontrollpersonan, Wihrend die Kontrell-
personen nur in 6% Familienappehonge mit Eptlepsie hatten, lag
dicser Wert bei den Anfallskranken bei 475, 44%: der Anfalls-
kranken katten Fieberkrampfe gehabt., dagegen nur 13% der
Kontrollpersanen.

(C, G, Lipinski. Heidelperg!Meckargemind]
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