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Leprosy (Hansen's disease) is a signifi-
cant health problem in many regions of the
world. It affects over 1.2 million people
throughout the world, with over 560,000
newly diagnosed cases every year ('`'). It re-
mains endemic in 55 countries and is a ma-
jor public health problem for countries in
South and Southeast Asia, Africa and Latin
America ( 1 ('.'").

Cases of Hansen's disease (HD) continue
to be reported in the United States, with
Hawaii, Texas, Louisiana, and California
having the largest number of cases ('('. ". ").
Over 90% of the cases in the United States
involve persons entering the country from
endemic areis and are defined as imported
(II. 

") Changing patterns of immigration,
active refugee settlement, increased world
travel and work abroad by American citi-
zens have contributed to the changes in the
number and distribution of HD cases in the
United States. As of 1981, 45 of the 50 states
had reported at least one case of HD ( 15 ).

In 1986, the United States signed a Com-
pact of Free Association with the former
Trust Territories of the Republic of Mar-
shall Islands and the Federated States of
Micronesia. In late 1994, a Compact was
also signed with the Republic of Palau. To-
gether, these three states make up what is
frequently called the Freely Associated
States (FAS). The Compact directs relation-
ships between the United States and the
three island nations. Under the Compact,
the United States funds the FAS for a range
of development programs and authorizes
the use of United States currency, federal
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processing of applications for air services,
mail and other benefits, including immigra-
tion privileges.

Under immigration agreements, Free
travel between the United States and the
FAS is allowed with no need for a visa,
health screening or passport ( 2 ). There has
been an increasing trend in the number of
migrants from the FAS to the United States
over the past few years. Whereas most of
the Palauan migration has been to Guam
and the Northern Mariana Islands, the ma-
jor flow of the Marshall Islands' migration
has been to Hawaii and the U.S. mainland
(`). As of 1997, there were about 2500 Mar-
shallese in Hawaii ( 7 . 8 ).

In October 1996, a cluster of leprosy
cases was found among a population of
Marshallese immigrants in Kona on the is-
land of Hawaii. We report on the demo-
graphics of this group and the results of
subsequent contact investigations. We also
discuss the impact of immigration on
Hansen's disease in Hawaii and, in particu-
lar, the consequence of the new Compact of
Free Association.

METHODS
The island of Hawaii, more commonly

known as the Big Island, is the largest of the
chain of islands comprising the state of
Hawaii, U.S.A. With an area of 4200 square
kilometers, it is dominated by three volcanic
peaks. The Kona/Captain Cook area is lo-
cated on the western coast with tourism and
coffee as its two main industries.

In September 1996, a 19-year-old Mar-
shallese male was admitted to Kona Hospi-
tal with complaints of nausea and vomiting.
He was found to have sinusitis, giardiasis
and lobar pneumonia. Tuberculosis was
suspected but not confirmed. Because of
skin findings, a skin biopsy was done. Ac-
tive lepromatous leprosy (LL; according to
Ridley-Jopling classification) was diag-
nosed on biopsy, and he was started on dap-
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Ti II: TnlLI:. Total HD screened population by age groups, ,t'ende'r, re/'errals, con/irinecl
esses anel classi/h•ation.

Age group
Total screened' Relerral/Case` Case classilication

Male ['entale Total IID Ref. Case 1 "1"I' BT^BL^LL

0-9 25 27 52 4
10-19 38 44 82 12 7 2 2 2
20-29 22 20 42 4 2 1
30-39 18 17 35 7
40-49 5 9 14

50+ 6 5 Il

Total 114 123' 237 29 II

Screening by 110 nurse.
Referral from 110 nurse or private physician tu HD consultant physician.
Confirmei case—clinica) and biopsy.
One fentale age unlisted.

sone and rifampin. He was subsequently
changed to the World Health Organization
multibacillary (WHO/MB) treatment. In
October, contact tracing was done. This
screened an initial 28 household contacts
for HD, and four more cases of HD were
found among this group of 28. As a result
of this, the screening program was ex-
panded. Based on information that there
was a larger population of Marshallese liv-
ing in the same Kona/Captain Cook area,
larger general screening clinics were set up.
The general screening clinics included HD
screening, tuberculosis screening, immu-
nizations and hepatitis B evaluation.

By February 1997, three clinics had been
organized in which a total of 237 itidividu-
als were screened. The clinics were staffed
by the Hansen's Disease Community Pro-
gram and the Big Island Public Health
nurses and held over a period of 4 months.

RESULTS
Of the 237 Marshallese screened, a total

of 11 cases of HD were identified by biopsy
and started on treatment (The Table); 4 of
the 11 had multibacillary (MB) disease.
There were five males and six females with
the oldest being 35 years old and the
youngest 7 (mean age 17 years). Seven of
the identified were of school-going age and
attending public school in the Kona area.
Ali of the 11 cases were from the Mar-
shallese islands of Majuro or Enewetak and
had arrived in the United States within the
past 4 years.

Of the 237 individuais screened, there
were 114 males and 123 females; 75% were

below the age of 30. The majority of the
group carne from the larger Marshallese is-
lands of Enewetak and Majuro, with more
than 60% arriving in Hawaii within the past
3 years. There was an increasing trend in
the number of arrivals each year. Very few
could speak English. The adults had mini-
mal work skills for a developed country's
economy and most were doing farm work.
Living conditions were severely over-
crowded with catchment systems for water
supply and outhouses for sanitation needs.
There was no telephone communication
and transportation was poor and erratic.
Approximately 40% had no medicai insur-
ance of any kind.

DISCUSSION
Compact of Free Association and cur-

rent U.S. screening procedures for immi-
grants. Currently, both federal and state
health regulations exist for the screening of
immigrants to the United States for commu-
nicable diseases. At the federal levei, the
Immigration and Naturalization Service
(INS) and the United States Public Health
Service (USPHS) are the responsible agen-
cies for ensuring that aliens arriving in the
U.S. do not pose a threat to the public
health of the country. The main instrument
for accomplishing Chis is the visa medicai
examination. Prior to the issuance of an im-
migrant visa, every alies is required to sub-
mit to a medical examination. This is done
by a physician in the country of origin, un-
der contract with the INS/USPHS. The
medical screening has as a general goal the
exclusion of persons with communicable
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diseases of public health significance, per-
sons with physical or mental health disor-
ders associated with harmful behavior, per-
sons who abuse drugs or are addicted to
drugs, or persons who are likely to become
a ward of the state. The current list of infec-
tious diseases of public health significance
that are grounds for exclusion include tu-
berculosis, hunnan inun u nodeficiency viras
(HIV) infection, Hansen's disease, and cer-
tain sexually transmitted diseases. Persons
with diagnosed HD may be excluded from
entry until they have received antimicrobial
therapy for at least 6 months or are consid-
ered noninfectious ("• "•'') Even with this
provision, the majority of imported HD cases
are not detected at the time of entry (")

In 1986, the Compact of Free Associa-
tion was signed between the United States
and the Marshall Islands. The Marshall Is-
lands are a group of islands located in the
North Pacific Ocean, about half way be-
tween Hawaii and The Philippines, with a
population of about 61,000. Leprosy and
tuberculosas and other health problems are
endemic in the Marshall Islands. The preva-
lence rate of HD in the republic is 46.3 per
10,000 with a case detection rate of 2.1 per
100,000 population in 1997 ("). Multidrug
therapy for the treatment of HD has been in
use on the Islands since 1988 but, to the
best of our knowledge, a leprosy elimina-
tion program has not yet been fully estab-
lished in the country. Over-crowding, mal-
nutrition and inadequate medicai resources
are other problems faced by the islanders.

As provided for in this treaty, travel be-
tween the Marshall Islands and the U.S. is
free and unencumbered, with no need for a
passport, visa or health screening. By ai-
lowing freedom of travel, the medicai visa
examination is waived, circumventing the
primary tool for detecting communicable
diseases.

In addition, the freedom of travel ai-
lowed under the agreement makes tracking
of individuais from the FAS difficult. Being
able to identify, quantify and locate target
populations are key components in han-
dling and preventing outbreaks or clusters
of cases. There exist no accurate data on the
number and location of Marshallese immi-
grants in the U.S. A census of Micronesian
migrants to Hawaii in 1997 recorded about
2500 Marshallese in Hawaii ( 7 .1. Accord-

ing to data gleaned from Guirri newspapers
and from Marshallese community leaders
and from the Marshall Islands Consuiate in
Hawaii, there were about 10,000 Mar-
shallese migrants in the U.S. Most have mi-
grated to Hawaii because of geographic rea-
sons proximity and better air links—and
certainly for economic reasons. Large num-
bers have out-migrated to the Seattle, Wash-
ington arca, Costa Mesa in California, and
to arcas in Oklahoma and Arkansas.

In addition, the number of Marshallese
migrating to the United States has shown a
consistently increasing trend in the years
since the Compact was signed ( 7 ). Worsen-
inL, economic conditions in the FAS have
promoted greater migration. This trend is
expected to continue if not acceierate be-
fore the anticipated renewal of the Compact
in the year 2001.

A large number of the Marshallese mi-
grants also routinely travel back and forth
between the U.S. and the FAS each year. By
doing so, they allow for the acquisition of
new or re-infection, hampering communi-
cable disease control and treatment (`'). In a
study of Asians in West Ham, U.K., 2% of
immigrants infected with tuberculosas ac-
quired infection during return visits to Asia
(I 2 ). The size and the magnitude of this
problem is difficult to assess because of the
lack of travel data.

The ramification of the Compact of Free
Association (CFA) may prove far-reaching.
It impacts both public health and the econ-
omy of the state in which immigrants
choose to settie. The main public health im-
plications of the CFA are threefold: a) It has
allowed for the circumvention of routine
medicai screening by incoming migrants; b)
tracking and locatiog this group of migrants
for the purpose of providiag health care has
been difficult, if not impossible, and c) tem-
porary return migrants pose au additional
source of possible new and re-infection.

Implications for Hawaii. Hawaii has a
long history of imported cases of leprosy
with the disease being introduced to the Is-
lands more than 150 years ago (21 ). It cur-
rently has a case detection rate of 1.8 new
cases per 100,000, which is the highest in
the United States ("'). The vast majority
represem imported cases of HD. The most
recent example of this has occurred in
Asians arriving following changes in U.S.
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Year

Ti u[ Fi ;uin:. Freely Assueiatcd States 11D cases
detected in Hawaii hy year of detection. = Figures
for 1998 through June inclusive.

immigration laws in 1965 which was fol-
lowed by a large riso in imported leprosy
cases, peaking in 1970 1980, then falling
( 2"). We could speculate that (as demon-
strated by this cluster of cases) a new albeit
more modest riso in imported HD cases
may be expecte(' with the continued arrival
of migrants from the Freely Associated
States and the Marshall Islands in particular
(The Figure).

Although most (67.8%) imported HD
cases in the United States are of the MB
type and, therefore, potentially infectious,
there is no evidente that imported cases re-
sult in transmission in the United States
("•'S). Despite the continued importation of
HD roto Hawaii, there has been no noted
riso in secondary cases among the indige-
nous Hawaii-born population or among
other ethnic groups ( 2"). Similarly, in the
United Kingdom, in spite of more than
1250 cases of HD imported since 1951,
there have been no reports of consequent
transmittal ( 4 ). This apparent lack of trans-
mission may be due to a combination of
factors, including improved nutritional sta-
tus and better housing conditions resulting
in decreased crowding in the United States.
Malnutrition as well as prolonged and Glose
contact with persons with MB disease are
believed to be factors in the transmission of
HD ('). The route of transmission is be-
lieved to be via nasal droplet infection in

most cases C.").
Eariy case finding is known to be the

most important factor in preventing disabil-
ity in leprosy ( 17 ). Case detection of HD is
often hampered by the immigrant's diffi-
culty in accessing health care, due to lan-
guage or cultural barriers or because of a
lack of health insurance coverage. Stigmati-
zation, belief in traditional medicine and
the lack of formal education may also con-
tribute to delays in presentation and treat-
ment

With the bypass of medicai screening
procederes and the lack of information on
the number and location of FAS migrants in
Hawaii, efforts in providing health screen-
ing to this group present a unique problem
unto itself. Directed searches to find and of-
fer medicai caro and education may be con-
strued as discriminatory. Overt public
screening efforts could lead to stigmatiza-
tion and social marginalization that would
prove counterproductive.

A conununity-based approach has been
advocated and implemented in Hawaii.
Health and social welfare workers acting
through selected church groups have been
able to locate and reach out to the FAS mi-
grants. Voluntary health screening is of-
fered along with education regarding im-
munization, HD, tuberculosis and hepatitis.
Through this novel approach, larger com-
munities of Marshallese and other Microne-
sians have been located and screened.
These efforts are currently ongoing. Educa-
tional efforts through the distribution of
pamphlets with information on health ser-
vices have also been initiated for incoming
FAS visitors at the international airport, the
main port of entry for FAS migrants. These
pamphlets offer information on disease and
health care services for voluntary health
screening and treatment.

Targeting a single disease such as HD ig-
nores other significam health problems or
leads to the discovery of problems for
which public resources may not be avail-
able. In this cluster of cases, case detection
and screening work were conducted princi-
pally by the State of Hawaii l-lansen's Dis-
ease Branch. Besides HD, a significant per-
centage of the Marshallese screened were
found to have other concurrent diseases,
such as hepatitis. These diseases fell out-
side the scope of the HD Branch and pro-
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viding treatment for thent proved to be an
added dilemma. Because 40% of those
screened lacked medicai insurance, finan-
cial and medicai assistance was wanting.
Only through extraordinary mensures were
public funds and resources mustered. Fu-
ture screening efforts of immigrant popula-
tions ia the U.S. must, therefore, make pra-
visions for the treatment of a wide range of
possible diseases; this is especially so in
groups known to come from arcas in which
these diseases are endemic.

Lastly, the role of community-based
physicians ia any HD surveillance program
cannot be overemphasized. This cluster of
cases was discovered rather fortuitously
through the effort of an alert community-
based practitioner. Because of the disease's
long incubation period and myriad presen-
tations, physicians must be vigilant and
keep the diagnosis of leprosy in mind for
many years after immigrants have entered
into the United States, especially if they are
from endemic arcas.

SUMMARY
International travel and migration will

continue to contribute to the changing pat-
terns of Hansen's disease (HD) ia the
United States. The majority of cases will be
immigrants and refugees entering the coun-
try from leprosy-endemic regions. The
Compact of Free Association, through its
provision of free travel between the Freely
Associated States and the United States
without need for health screening, has cre-
ated new public health issues. This cluster
of HD cases ia Kona, Hawaii, U.S.A., high-
lights the diffìculties ia detecting and moni-
toring the spread of disease ia immigrant
populations. This is a growing problem
only likely to worsen in the coming years.
In groups with cultural, language or other
socioeconomic barriers, special and cre-
ative methods may be needed to tackle the
problems of detection, treatment and educa-
tion. Clinicians must remain mindful of the
diagnosis of HD ia high-risk groups.

RESUMEN
Los viajes internacionales y la migración seguirán

modificando los patrones de incidencia de Ia enfer-
medad de 1 lansen (HD) era los Estados Unidos. La
mayoría de los casos nuevos scrán inmigrantes y refu-
giados de regiones con lepra endémica. Los programas

de transito libre entre los Estados Libres Asociados y
los Estados Unidos, sim mediar mayores restricciones
sanitarias, han meado nuevos problemas de salud
pública. El grupo de casos de enfermedad de Hansen
eu Kona, I lawaii, USA, ilustra las dilicultades para de-
tectar y vigi lar la diseminación de la enfermedad en las
poblaciones ininigrantes. Este es uo problema creciente
que seguramente será más grave era los próximos anos.
Se requieren métodos especiales y creativos para atacar
ei problema de la detección, trttauniento y cducación de
casos en los grupos con diferencias culturales, de
lenguaje y socioeconómiru. Los clínicos deben per-
manecer alertas y preparados para cl diagnóstico de Ia
1-11) en los grupos de alto ricsgo.

RÉSUMÉ
Les voyages interna tionaux et les migrations vont

continuer à façonuer les aspects variables de la mal-
adie de Hansen (MH) aux Etats Unis. La majorité des
cas seront des immigrants et des réfugiés qui entrent
dans le pays en provenance de régions oìt la Iéprc est
endéntiques. La "Compact of Free Association .. , grâce
aux voyages gratoits qu'elle distribue entre les Etats
Librement Associés et les Etats Unis, saras 1'obligation
de visite médicale, a crés de nouveau rx prohlèntes de
santé publique. Un foyer de cas de MH à Kona,
Hawaï, Etats-Unis, met en lumière les difficultés que
l'on peut recontrer à détecter ct contróler la transmis-
sion de maladies dans les populations immigrantes.
Ceci est ura prol)lêême de plus era pies important qui
pourrait hien empirer dans les prochaines années. parmi
les groupes présentant des différences culturelles, lin-
guistiques et socio-éconimiques importantes, des méth-
odes particuliàres et créatives seront prohahlement req-
uises pour appréhendcr les problemes de détection, de
traitement ct d'éducation. Les cliniciens doivent rester
vigilants atin de diagnostiquer la MIA pai ali les
groupes à hau t risque.
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