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Leprosy could have been transmitted to
Taiwan during the 16th and 17th centuries
when Chinese, Portuguese, Dutch and
Spanish landed on the island (1•2). The first
leprosy asylum in Taiwan was built in 1736
to accommodate homeless patients with
leprosy (2). From 1895 to 1945, two lep-
rosaria were established and a compulsory
isolation policy was implemented (2 and
Chao, Y. F., Lai H. H., Su H. Y.: Past and
present status of leprosy (Hansen's disease)
on Taiwan; a successful leprosy control on
Taiwan. Report to ILEP Meeting, Liege,
Belgium, Dec. 9-12, 1998). From 1945 to
1949, after World War II multitudes of sol-
diers and civilians with leprosy moved from
mainland China to Taiwan. In the late
1950s, Dapsone treatment and BCG vacci-
nation programs were launched. An official
nationwide leprosy control program was
implemented in 1962, and has continued
until the present, enforcing free-of-charge
case detection, treatment, surveillance, care
and education. Commencing in 1982, the
World Health Organization multidrug ther-
apy (WHO/MDT) program was introduced.
From the late 1980s, more than 200,000 la-
borers from South-East Asian countries
micsated to Taiwan, bringing in a consider-
able number of people with leprosy.
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To study the epidemiology of leprosy in
the children of Taiwan, we collected and
analyzed the documents of the Taiwan lep-
rosy surveys carried out from 1910 to 1997,
and the charts of the National Leprosy Con-
trol Center. The results of our analyses are
reported Itere.

MA"l'ERIALS AND METHODS
The documents of the serial Taiwan lep-

rosy surveys carrieci out during the past 87
years (1910-1997) veie collected and alta-
lyzed. The reports and charts of the Na-
tional Leprosy Control Center (Lo-Sheng
Leprosarium) were reviewed and analyzed.
All of the patients were registered and fol-
lowed until 1978 and thereafter, when some
of those designated as cured were released
from the registry.

The yearly numbers of new ali-age and
pediatric-age (under 15 years) patients, the
cumulative numbers of all-age and pedi-
atric-age patients, and the results of bacte-
rial examination of biopsies and/or skin
smears were analyzed. The bacterial study
was judged as positive if in 100 oil-immer-
sion fields there was onc or more M yeabac-
teriam leprae bacilli and the bacterial index
(BI) was 1+ or greater on the Ridley scale
()). All patients with a positive skin smear
were termed multibacillary (MB), including
mainly mid-borderline (BB), borderline
lepromatous (BL), and lepromatous (LL)
cases with the Ridley-Jopling (R-J) classifi-
cation or borderline (B) and lepromatous
(L) with the Madrid classification '4).

Those with negative skin smears were
termed as paucibacillary (PB), including in-
determinate (I), tuberculoid (TT) and bor-
derline tuberculoid (BT) (R-J) or indetermi-
nate (I) and tuberculoid (T) (Madrid) cases
(". O. '4). Any case belonging to these types
but having a positive skin smear was classi-
fied as MB ("). "). The prevalence rate was
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TABLE^Canta/ative and new all-age and pediatric-age patients with leprosy ia Mi-
mai, 1910-1997.

Ali-Age Patients Pediatric-Age Patients
Year Population Cumulative Prevalence

No.x103^No.^Rates/104 Bacillary

(%)

New Cases Comolatil, e NCW Cases
No. Rates/105 No. % of

Ali Age
No. "á of

Ali Age
1910
1918
1926

3,299
3,669
4,241

811
641
756

2.46
1.75
1.78

1930 4,679 1084 2.32 30 0.64
1935 5,315 850 1.61 90 1.69
1945 6,057 963 1.59 120 1.98
1959 10,431 1993 2.59 150 1.44
1960 10,792 2533 2.68 195 1.81 70 2.76
1961 11,149 3026 2.74 31.49 274 2.48 80 2.64 21 7.7
1962 11,511 3152 2.77 34.93 379 3.33 113 3.59 33 8.7
1963 11,883 3405 2.90 30.40 291 2.47 141 4.14 28 9.6
1964 12,256 3630 2.99 32.15 257 2.12 160 4.41 19 7.4
1965 12,628 3774 3.02 33.84 179 1.43 172 4.56 12 6.7
1966 12,992 3954 3.07 32.30 213 1.65 195 4.93 24 11.3
1967 13,296 4173 3.16 30.67 249 1.88 171 4.10 20 8.0
1968 13,650 4361 3.22 30.77 261 1.93 156 3.58 41 15.7
1969 14,334 4452 3.16 31.09 128 0.91 163 3.66 8 6.3
1970 14,675 4569 3.13 31.23 152 1.04 163 3.57 22 14.5
1971 14,994 4633 3.11 31.58 117 0.78 174 3.76 12 10.3
1972 15,289 4704 3.09 31.95 114 0.75 176 3.74 10 8.8
1973 15,564 4777 3.08 32.30 108 0.70 66 1.38 5 4.6
1974 15,852 4808 3.05 32.24 85 0.54 71 1.48 12 14.1
1975 16,149 4879 3.04 31.48 116 0.72 60 1.23 19 16.4
1976 16,508 4904 2.99 17.78 117 0.71 46 0.94 4 3.4
1977 16,813 4942 2.95 10.48 93 0.56 32 0.65 3 3.2
1978 17,135 4538 2.66 11.19 58 0.34 18 0.40 2 3.4
1979 17,479 4496 2.59 10.68 57 0.33 20 0.44 2 3.5
1980 17,805 4396 2.48 10.15 54 0.31 22 0.50 3 5.6
1981 18,135 4365 2.42 9.19 44 0.24 8 0.18 1 2.3
1982 18,457 4264 2.32 9.45 48 0.26 9 0.21 1 2.2
1983 18,732 4223 2.26 9.85 45 0.24 10 0.24 1
1984 19,012 4195 2.22 10.20 29 0.15 O 0.00 O O
1985 19,258 4141 2.16 10.53 28 0.15 O 0.00 O O
1986 19,454 4083 2.10 9.85 29 0.15 O 0.00 O O
1987 19,672 4019 2.05 10.15 26 0.13 O 0.00 O O
1988 19,903 3979 2.01 10.23 31 0.16 2 0.05 2 6.5
1989 20,107 3829 1.91 9.82 13 0.06 1 0.03 O O
1990 20,352 3705 1.83 9.77 20 0.10 1 0.03 O O
1991 20,556 3619 1.76 2.10 14 0.07 2 0.06 1 7.1
1992 20,752 3576 1.73 2.99 17 0.08 1 0.03 O O
1993 20,994 3525 1.69 2.16 7 0.03 1 0.03 O O
1994 21,125 3471 1.65 1.61 4 0.02 1 0.03 O O
1995 21,304 3425 1.61 0.76 10 0.04 1 0.03 O O
1996 21,471 3408 1.59 0.97 15 0.07 1 0.03 O O
1997 21,683 3332 1.54 1.11 7 0.03 1 0.03 O O

expressed as the number of patients per
10,000 population. New case detection rate
was expressed as the number of new patients
detected each year per 100,000 population.

The population in Taiwan listed each year
was the numbcr of persons at the end of year.
A report on a cohort of 157 ali-age patients
and their families was also reviewed
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FiG. 1. New ali-age leprosy case detection rates
in Tai\A'all from 1930 to 1997, and implementation of
dapsone treatment and BCG vaccination, National
Leprosy Control Program and multidruu, therapy
(WI10/MDT).

Statistical analysis. The yearly number
of new patients younger than 15 years of
age and of 15 ycars or older was assessed
using Spearman's correlation. A p value of
<0.05 is considered to be statistically

RESULTS
Ali-age patients. The leprosy surveys

revealed 811 patients in 1910. The cumula-
tive number of patients was 641 in 1918,
756 in 1926, and 1084 in 1930, with preva-
lence rates of 2.46, 1.75, 1.78, and 2.32 per
10,000 population for 1910-1930, respec-
tively. The cumulative number decreased to
850 in 1935, but increased again in the late
1940s after World War II. h rapidly in-
creased to 1993 in 1959 and to 4942 in
1977. Starting in 1978, those patients desig-
nated as cured were released from the reg-
istry (Table 1).

The number of new ali-age cases in 1930
was 30, with a new case detection rate of
0.64 per 100,000 population (Table 1). The

FIG. 2. Cumtdative number of pediatric-age lep-
rosy patients ia Taiwan, showing a dramatic decrease
ia 1973 and O% during 1984-1987. Two new cases
and une new case appeared in 1988 and 1991, respec-
tively.

number of new cases increased to the high-
est of 379 with a new case detection rate of
3.33 per 100,000 population in 1962 (Fig.
1). Following the implementation of the
National Leprosy Control Program in 1962,
Lhe number of new leprosy cases started to
drop, especially after the introduction of the
WHO/MDT program in 1982. Commenc-
ing in 1988, more new leprosy cases ap-
peared and the number of cases fluctuated.
The percentage of MB patients among the
new ali-age patients in 1986 to 1997 ranged
from 40% to 86.7% (Table 2). The male-to-
female patient ratio in Taiwan was the high-
est, 3.96, in 1961 and then decreased to
2.61 in 1997.

Pediatrie-age patients. The number of
new patients under 15 years of age was 21
in 1961, reaching the highest of 41 in 1968.
II then decreased but fluctuated. The highest
cumulative number of pediatric-age pa-
tients was 195 in 1966. Beginning in 1976,
the decrease was dramatic, reaching to O for
4 ycars (198410 1987) (Table 1). two new
pediatric cases appeared in 1988, then an-
other case in 1991 (Table 1). Of these three
cases, one was a 14-year-old girl who had
immigratcd from Indonesia together with
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FIG. 3. A = C girl, bomn in Indonesia, 1974. Im-
migrated to Taiwan with her family in 1985. Diag-
nosed as BB leprosy in 1988. II = L Boy, bom in
Myanmar in 1983. Immigrated to Taiwan with his
family of I() in 1987. Diagnosed as BB leprosy in
1991.

her family (Fig. 3A). Another was an
8-year-old boy who had immigrated from
Myanmar to Taiwan with bis family in 1987
(Fig. 3B). The percentage of children
among ali new patients rcached its highest
of 16.4% in 1975 (Table 1). The yearly
number of new leprosy patients under age
15 years and 15 years or older correlated
vcry well (r = 0.935, p <0.001) (Fig. 4).

Year

FIG. 4. The number of new patients <IS years old
and 15 years old in Taiwan, 1960-1997.

pared with that in Myanmar, where the
prevalence was 8.62/10,000 population in
1973-1977 and 26.82/10,000 in 1988-1992
(II). 4)

In the Taiwan leprosy registry, quite a
number of curcd patients have been in-
cluded in the cumulative number of pa-
tients. This explains why the prevalence

TABLE 2. Number and percentage of
multibacillary patients among new ali-age
patients iii Milvan 1986-1997.

New ali-age
patients

Multibacillary
patients

Total Male Female No.

1986 29 17 12 20 69.0'
1987 261 16 10 19 73.1"
1988 31 19 12 25 80.7"
1989 13 9 4 8 61.5
1990 "")() 16 4 10 50.0
1991 14 13 1 10 71.4"
1992 17 11 6 13 76.5'
1993 7 4 3 3 42.9
1994 4 ') ') ') 50.0
1995 10 5 5 4 40.0
1996 IS 10 5 13 86.7'
1997 7 4 3 6 85.7'
Total 193 126 67 133 68.9

DISCUSSION
A leprosy survey ou a total population of

4,679,066 carricd out in 1930 in Taiwan re-
vealed that the prevalence rate among ah-
origines was very low, 0.58/10,000 popula-
tion, compareci with 2.73/10,000 among
Taiwanese, 3.83/10,000 among mainland
Chinese, and 1.69/10,000 among Japanese,
indicating that leprosy could have been in-
troduced to Taiwan from abroad (2 and
Chao, Y. F., Lai H. H., Su H. Y.: Past and
present status of leprosy (Hansen's discase)
ou Taiwan; a successful leprosy control on
Taiwan. Report to ILEP Meeting, Liege,
Belgium, Dec. 9-12, 1998). Leprosy in Tai-
wan, with a peak prevalence of 3.22/10,000
population, was not a serious problem com- 'Higher than the average of 68.9%.
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rate still remains high. Following the Sec-
ond World War, two million soldiers and
civilians moved from mainland China to
Taiwan, bringing in a large 'mulher of male
leprosy patients. This special circumstance
explains why the male-to-female natio of
leprosy patients in Taiwan was high, up to
3.96 in 1961. Of the 157 ali-age inhabitant
patients in southern Taiwan studied in 1987,
Lhe male-to-female ratio was 1.9, attesting
to the above explanation During 1986 to
1997, we found that 40% to 87% of the new
leprosy patients in Taiwan were MB cases,
while only 12.5% of new patients were MB
cases in leprosy-endemic countries ").
The high proportion of MB leprosy with a
low proportion of children among new
cases in Taiwan suggests that leprosy has
been declining, a phenomenon observed by
Ramasoota and Intaratitaya

Identification of points of onset of lep-
rosy exposure and infection among children
has been always difficult. The two new lep-
rosy ehildren who immigrated to Taiwan
from Indonesia and Myanmar could have
been infected before coming to Taiwan. It is
important to note that for each of them there
was only one leprosy case among their
family members. Selvasekar, et al. (") in-
ferred that younger children are at the great-
est risk for M. leprae infection. A cohort
study of 157 ali-age leprosy patients in
southern Taiwan in 1987 revealed that 21
(13.4%) had onset before 14 years of age, 6
(3.8%) at age 5-9 years, and 15 (9.6%) at
age 10-14 years. Two patients (1.3%) had
their diagnoses confirmed at age 5-9 years,
and 9 (5.7%) at age 10-14 years. The time
lag before confirmation of diagnosis was 1
to 16 years, with an average of 3.2 years

The Taiwan experience documented that
elimination of leprosy is feasible and possi-
ble. M. leprae infections occur in children
and the detection and confirmation are usu-
ally belated. Measures aimed at early detec-
tion and confirmation of leprosy need to be
developed. Children living in or coming,
from high-risk regions should be quaran-
tined and given special attention (4.5). Most
children had only a single lesion (l3)• Chil-
dren with a hypopigmented macule should
arouse suspicion of leprosy, either of inde-
terminate, tuberculoid, borderline tubercu-
loid, or the borderline type (9. Active case
finding and self-reporting programs of lep-

rosy can be integrated into the health ser-
vices and screening of immigrants from en-
demic countries.

SUMMARY
Objective: To study the epidemiology of

leprosy in children in Taiwan.
Setting: Taiwan, with a population in-

crease from 3.3 to 21.7 million, several
tides of immigration and national leprosy
control programs, from 1910 to 1997.

Design: To collect and analyze the docu-
ments of Taiwan leprosy surveys and charts
of the National Leprosy Control Center.

Patients and measurements: Cumulative
and new number of ali-age and pediatric-
age patients, prevalence rates, new case de-
tection rates, and results of skin bacterial
smears.

Results and conclusions: The prevalence
rates of ali-age leprosy ranged between 1.54
and 3.22 per 10,000 population. The propor-
tion of children among all-age patients
reached the highest of 4.93% in 1966, drop-
ping to 0% in 1984 and thereafter, until
1988 and 1991 when two and one pediatric-
age patients appeared, respeetively, follow-
ing the influx of immigrants from leprosy-
endemie countries. The rise and fali of new
patients younger than 15 yeztrs and 15 years
or older were slightly correlated (r = 0.935,
p <0.001). Detection and confirmation of
leprosy in children are usually belated.
Physicians should still be acquainted with
the clinicai diagnosis of leprosy since spo-
radie cases of leprosy can reappear, particu-
larly among children coming from endemic
countries.

RESUMEN
Objetivo: El estudio de la epidemiología de la lepra

en Mitos en Taiwan.
Escenario: Taiwan de 1910 a 1997, con un aumento

en la población de 3.3 a 21.7 millones, varias oleadas
de inmigración y programas de control de la lepra.

Disefio: Colección y análisis de los documentos de
los programas de control y vigilancia de la lepra del
Centro Nacional para el Control de la Lepra.

Pacientes y mediciones: Número acumulado y ca-
sos nuevos de pacientes coo lepra, incluyendo los
pediátricos, tasas de prevalencia, tasas de detección de
nuevos casos, resultados bacteriológicos eu linfa
cutánea.

Resultados y conclusiones: Las tasas de prevalen-
cia de la lepra, incluyendo a los pacientes de todas las
edades, oscilaron entre 1.54 y 3.22 por 10,000 habi-
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tantes. La proporción de Mãos entre todos los pa-
cientes fue de 4.93% en 1966 y de 0% en 1984 y pos-
teriormente, hasta 1988 y 1991 eu ando, siguiendo al
iollujo de imigrantes de países endémicos,
aparecieron dos casos pediátricos. El aumento y dis-
minuchin de los nuevos pacientes menores de 15 aãos
y de los pacientes de 15 anos o mayores estuvieron lig-
eramente correlacionados (r = 0.035, p <0.001). La de-
tección y conlirmación de ia lepra en Mãos general-
mente correlacionai) bien. Los médicos deben seguir
preparados para reconocer y diagnosticar la enfer-
inedad ya que puede!) reaparecer casos esporádicos de
lepra, sobre todo eu Mãos que vienen de países con la
enfermedad endémica.

RÉSUMÉ:
Objectif: Etudier l'épidémiologie de la lèpre chez

les enfants de Taiwan.
Cadre de l'étude: Taïwan, qui a connu une aug-

mentation de population de 3.3 à 21,7 millions, avec
plusiers vagues d'immigration et des program mes na-
tionaux de controle de la lèpre, de 19 I (1 à 1997.

Elaboration de [cuide: Collecter et analyser les
documents issus des enquêtes epidémiologiques
taiwanaises concernant la lèpre et les tableaux du Cen-
tre National du Contrôle de la Lèpre.

Patients et variables mesurées: Nombre cumulé et
nombre incident de patients pédiatriques et de tous
âges, les taux de prévalenee, les taux de détection des
nouveaux cas et les resultais d'examen de sue der-
migue.

Résultats et conclusions: Les taux de prévalence
pour la lèpre, quelqu'en soit l'âge, se situaient entre
1.54 et 3.22 pour 10,000 personnes de eette population.
La proportion des enlants parmi les patients de tons
âges atteignit un maximum de 4.93% en 1966, baissant
drastiquement à 0% eu 1984 et ensuite, jusqu'en 1988
et en 1991, lorsque deux patients pédiatriques et un pa-
tient pédiatrique apparurent, respectivement, probable-
ment à la suite de vagues d'immigrants provenant de
pays oh la lèpre est restée endémique. La réémergeance
puis la diminution de nouveaux patients de moins de 15
ans et de 15 ans et plus était faiblement corrélée (r =
0.935, p <0.001). La détection et la confirmation de la
lèpre chez les enfants som le plus souvent tardives. Les
médecins devrttient se maintenir au courant du diag-
nostic clinique de la lèpre du fait de Itt ré-apparition
toujours possible de cas sporadiques de lèpre, eu parti-

culier chez les enftuns ven,mt de pays endémiques.
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