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Abstract. Amyotrophic lateral sclerosis (ALS) occurred on the island of Guam with unusually high
incidence rates for many years but began to disappear with the island’s westernization after WW 1.
The authors document these changes and suggest that they support ahypothesisthat cultural changes
could be responsible for both the virtual disappearance of this chronic degenerative neurologic dis-
ease as well as a concurrent surge in the prevalence of diabetes.

INTRODUCTION

The occurrence of achronic neurologic dis-
ease, described as “hereditary paralysis’, was
noted on Guam more than 100 years ago (L each,
1900). Thefirst death recognized asamyotrophic
lateral sclerosis(ALS) wasrecorded in 1910 (Of-
fice of Vital Statistics, 1910) but it was not until
44 years later that a significant epidemiologic
study of this disease was conducted on Guam
(Kurland and Mulder, 1954). Subsequent stud-
ies showed the incidence of ALS among the na-
tive Chamorros of Guam to be approximately 100
times the rate at which it occurred elsewhere
(Mulder et al, 1954). Theories proposed for the
cause of this epidemic included a possible infec-
tious agent (Gajdusek and Gibbs, 1964), mineral
imbalances (Yase et al, 1974; Garruto and Yase,
1986), a toxic food (Kurland, 1964; Whiting,
1964) and genetic mutation (Kurland, 1957). In
1985, before any of these theories had been con-
firmed, it was reported that new cases of ALS on
Guam were experiencing adramatic decline, and
it was predicted that the incidence would soon
match the rate elsewherein theworld (Garruto et
al, 1985). By 1995, this prediction had been re-
alized (Chen, 1995).

Clues to the cause of epidemics might be
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uncovered by observing events associated with
the onset of the epidemic, by studying risk fac-
tors associated with cases that occur during the
progression of the epidemic or by observing
events associated with the ending of the epidemic.
The origins of Guam’s ALS epidemic lie in the
distant past, as evidenced by legends from the
Spanish era accounting for its beginning, soitis
unlikely that further study of thisfacet of ALSon
Guamwill provide useful information. Similarly,
many of the best minds in neurology and epide-
miology have studied the ALS cases of Guam,
both prospectively and retrospectively, for a pe-
riod spanning almost 50 years (1954 to present)
and have likewise been unable to pinpoint the
cause of its high incidence.

Thisleaves, as possibly the last opportunity
to gaininsightsinto the cause of thisunusual epi-
demic, the study of circumstances associated with
thevirtual disappearance of ALSfromtheisland.
In an attempt to accurately define the populations
affected by ALS, and when the presence of the
agent or factor causing ALS may have declined,
date of birth data were collected from death cer-
tificatesmentioning AL S. To compareAL Spreva-
lence trends with those of diabetes, the most
prevalent chronic disease on Guam, year of death
data were collected from death certificates men-
tioning either of these diseases, aswell.

MATERIALSAND METHODS

Guam law requiresthat all deaths occurring
on Guam be certified by alicensed physician and
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registered with the Office of Vital Statistics, Guam
Department of Public Health and Social Services. 3
Death certificates filed for the period 1955-2001
werereviewed (1955 was selected asthefirst year
of the study because in that year standard death
certificates providing for the listing of multiple
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contributing causes of death were first used).
Cases of ALS or diabetes were included in the
study if these diagnoses appeared in any section
of the death certificate (they may have beenlisted
under “ Other significant conditions” and not con-
sidered to be the underlying cause of death by
the certifying physician). ALS casesweretallied
by their birth year and incidence rates for each
birth year cohort were calculated. Three-year
smoothing was used to minimize statistical fluc-
tuations caused by the relatively small numbers
involved. In addition, the number of death cer-
tificates on which adiagnosis of ALS or diabetes
(Typel or TypeIl) were present were tallied as a
ratio of cases to total death certificates filed for
the respective year and summarized by the de-
cade of death.

RESULTS

Deaths of persons on Guam for which the
diagnosis of ALS appeared on the death certifi-
cate plummeted, beginning with the birth cohorts
of the late twenties (Fig 1). In contrast, during
the period that deaths associated with adiagnosis
of ALS were decreasing, deaths associated with
adiagnosis of diabetes were increasing (Fig 2).

DISCUSSION

The agent or risk factor responsible for the
earlier highincidence of ALS on Guam must have
becomeless prevalent on theisland sometime af -
ter the late 1920's, since incidence ratesfor birth
cohorts born after that period decreased rapidly
(Fig 1). An alternative explanation could be that
some other factor was introduced to the island
that protected against the influence of the caus-
ative agent or risk factor responsible for causing
ALS.

Based on the travel history of migrants to
Guamwho have developed AL S, it has been esti-
mated that the incubation period for ALS was as
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Fig 1I-ALSmortality rate (cases per 100,000 births) by
birth-year cohort, Guam, 1955-1999.
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Fig 2—Changing mortality associated with ALS and
diabetes on Guam, by decade of death, both
sexes, 1955-1999.

long as 30 years, with amean of closeto 20 years
(Garruto et al, 1981). If exposure to the ALS
causal agent/factor is present at birth or occurs
during infancy, this agent/factor must have oc-
curred much less frequently on Guam beginning
about 1927. If exposure to the agent/factor that
causes AL S occurs more commonly in adoles-
cenceor in adulthood, this agent/factor must have
occurred much less frequently on Guam begin-
ning about 1940. The later date would place the
proposed event nearly coincident with the Japa-
nese occupation of Guam during World War 11,
an event that led to a dramatic change in the
lifestyle of those living on Guam.

Prior to World War 11, Guam was a subsis-
tence culture with most food consumed on the
island being produced locally. This dependence
onlocally produced food productswasfurther ex-
aggerated by the occupation of theisland by Japa-
nese forces in December, 1941, after which vir-
tually al contact with the outside world, except
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Japan, was cut off. Following the reoccupation
of Guam by American forces in July, 1944, the
dietary habitsof island residents changed dramati-
cally. Farming was largely abandoned in favor
of salaried jobs, primarily with the local or US
federal governments, and most food was im-
ported, principally from the United States. Both
physically and culturally, Guam abandoned its
prewar aura of atropical paradise and began to
resemble more atypica American suburban com-
munity. Such westernization of traditional cul-
tures, particularly changesin diet, have previously
been observed to be associated with increased
rates of certain chronic diseases, notably diabe-
tes, among Polynesiansmigrating to New Zealand
(Stanhope and Prior, 1980; Ostbye et al, 1989)
and breast and colon cancers among Japanese mi-
grating to Hawaii or California (Dunn, 1975). It
has also been observed that rates of gastric can-
cer decreased among Japanese migrating to Ha-
waii or California(Dunn, 1975). We believethat
thewesternization of Guam, thevirtual disappear-
ance of ALS, and the concurrent increase in dia-
betes, are additional examplesof the profound in-
fluence cultural changes can have on the preva-
lence of chronic diseases.
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