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The revised strategy based on multidrug
therapy (MDT) as suggested by the World
Health Organization (WHO) ( 12 ) is now ac-
cepted as our greatest hope to control lep-
rosy in a time-bound period. The difference
in impact on infectivity when patients are
put on MDT, as compared with monother-
apy, is largely due to the rapid killing of the
bacilli with the use of rifampin. The reduc-
tion in infectivity should lead to a decrease
in transmission, thereby resulting in a de-
cline of leprosy incidence rates.

It has been well established that house-
hold contacts have a higher risk of devel-
oping leprosy than noncontacts (1-4•

 6-10.
 13).

The impact of MDT on incidence rates (IR)
should first be reflected in a decrease in IR
among household contacts.

Two previous studies ( 6 ' 8 ) have been done
using data from Gudiyatham Taluk, the lep-
rosy project area of the Schieffelin Leprosy
Research and Training Centre, Karigiri,
South India. In the first paper, based on
5088 cases and 22,652 household contacts
( 8 ), the incidence rate of leprosy per 1000
household contacts during 1962-1970 was
calculated to be 6.8. The second study was
based on a sample of 1564 primary cases
and 9162 household contacts covering the
period 1962-1975 ( 6 ); the overall IR of lep-
rosy among household contacts was 3.8 per
1000 person-years at risk (PYR). MDT was
introduced in this area during 1982-1983.
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In this paper, the incidence rates of lep-
rosy for 1970-1985, prior to and during the
initiation of MDT, are presented based on
about 9000 primary cases and 40,000
household contacts, with a total of 180,000
PYR. A subsequent paper will evaluate time
trends and the impact on transmission with-
in households, if any, after the implemen-
tation of MDT.

MATERIALS AND METHODS
The study area, Gudiyatham Taluk, sit-

uated in the northwestern part of North Ar-
cot District in Tamil Nadu, South India,
was described earlier ( 8). The estimated mid-
year population in 1962 was 390,000, which
grew to 517, 400 in 1985. The leprosy con-
trol program was started in 1962 and op-
erated 44 decentralized monthly clinics.
These roadside clinics were distributed
based on terrain, patient density and acces-
sibility, so that the patients did not have to
travel more than 8-10 km to come to a
clinic. A mobile team visits the clinics and
provides comprehensive health care. Con-
tact surveys are done once a year by para-
medical workers under supervision. Infor-
mation on the enumeration and examination
of the contacts are recorded on contact sur-
vey registers.

Household contacts of leprosy cases reg-
istered for treatment during the period 1970-
1985 formed the main study group. Mul-
tibacillary (MB) patients registered prior to
1970, but who were still under treatment,
and their household contacts are also in-
cluded.

A primary case is defined as the case of
leprosy who was alive when the family came
under surveillance and who was probably
responsible for the introduction of leprosy
within the household ( 6 ). The primary case
was identified using a flow chart, taking into
consideration the age, classification, de-
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TABLE 1. Distribution of primary cases seen only once were excluded from this cal-
hy age, sex and type of leprosy.^culation.

Age
(yrs) Sex

Leprosy type"
Total

MB P11

< 15 M 45 1,748 1,793
F 36 1,155 1,191

L- 15 M 975 2,284 3,259
F 405 1,994 2,399

All ages M 1,020 4,032 5,052
F 441 3,149 3,590

Total 1,461 7,181 8,642

MB = multibacillaryi PB = paucibacillary.

formity, and duration of the disease among
all the cases identified during the contact
survey.

The secondary cases within a household
were divided into two groups: a) those de-
tected with leprosy during the first contact
survey-these cases were labeled as co-
prevalent cases; and b) those cases which
arose from household contacts who were
examined once and declared healthy-these
were considered as true incident cases of
leprosy and were used to compute incidence
rates of leprosy among household contacts.

A household (family) was defined as in-
dividuals living together under the same roof
and partaking of food from the same kitch-
en. Familial and nonfamilial individuals
living together for more than 6 months were
included. Child contacts were defined as
contacts below the age of 15 years.

Person-years at risk (PYR) was computed
for each of the household contacts using
specific guidelines. In general, contacts seen
twice, 1 year apart, were given 1 PYR. Those

RESULTS

The age, sex, and type of disease distri-
bution of the primary cases arc given in
Table 1. Of the 8642 primary cases, 5052
(58.5%) were male; 2984 (34.5%) were be-
low 15 years of age; 7181 (83.1%) were clas-
sified as paucibacillary (P13) cases.

The distribution of the 40,625 contacts
and their person-years of follow up are
shown in Table 2 by age, sex, and type of
primary cases. Of the 40,625 household
contacts, 24,101 (59.3%) were male and
15,158 (37.3%) were below the age of 15
years at the time of entry into follow up.

Among the 40,625 contacts there were
1225 co-prevalent cases of leprosy; 715 de-
veloped leprosy during follow up, and only
these are considered true incident cases. The
40,625 contacts (excluding co-prevalent
cases and those seen only once) contributed
a total of 176,183.5 PYR. Thus, the overall
incidence rate is 4.06 per 1000 PYR among
household contacts of all types of leprosy
cases.

The distribution of the 715 incident cases
by age at detection, sex, and type of the
leprosy is given in Table 3. Males and fe-
males are equally divided among the 715
incident cases; 429 (60%) cases were less
than 15 years of age. The mean (± S.D.)
ages of male and female incident cases were
17.8 (± 14.6) and 17.7 (± 14.2), respec-
tively, the difference not being statistically
significant. Of the 715 incident cases, 680
(95.1%) were paucibacillary, 30 (4.2%) were

TABLE 2. Distribution of household contacts and person-years of follow up by age, sex,
and type of primary cases.

Primary case
Household contacts

exposed to
Total

PYR of contacts exposed to
Total

Age
(yrs) Sex MB PB MB PB

< 15 M 240 8,905 9,109 1,042.0 39,315.9 40,357.5
F 165 5,884 6,049 915.5 24,421.0 25,336.5

15 M 4,482 10,510 14,992 24,252.0 41,981.5 66,233.5
F 1,745 8,730 10,475 8,768.0 35,488.0 44,256.0

All ages M 4,686 19,415 24,101 25,294.0 81,297.0 106,591.0
F 1,910 14,614 16,524 9,683.5 59,909.0 69,592.5

Total 6,596 34,029 40,625 34,977.5 141,206.0 176,183.5



Age
(yrs) Sex

Leprosy type
Total

a
NIB PB NC"

< 15 NI 3 209 214 0

F 4 210 1 215 0

15 M 18 117 1 136
F 5 144 1 150

All ages M 21 326 3 350
F 9 354 365

Total 30 680 5 715

a NC = not classified.

• MALE

• FEMALE

• - TOTAL
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TABLE 3. Distribution of incident cases by
age at detection, sex, and type of leprosy.

multibacillary, and 5 (0.7%) cases could not
be classified.

The age-sex specific incidence rates (per
1000 PYR) among household contacts are
shown in Table 4 and The Figure. The peak
incidence rate among males was between 10
to 14 years, closely followed by 5 to 9 years.
Among females, the peak incidence is in the
age group 5-9 years.

The incident cases and the incidence rates
(per 1000 PYR) in relation to age, sex, and
type of leprosy in the primary cases are pre-
sented in Table 5. Contacts of male and
female primary cases had an incidence rate
of 4.14 and 3.94 per 1000, respectively, the
difference not being statistically significant.
The incidence rate in contacts of adult pri-
mary cases was 4.62 per 1000 PYR as com-
pared to 3.12 per 1000 PYR in those ex-
posed to a child primary case; this difference
was statistically significant (p < 0.01). The
contacts of MB cases were at a significantly
higher risk (6.40 per 1000 PYR) compared
to PB contacts (3.48 per 1000 PYR).

0^
5^10 15 20 25 30 35 40 45 50 55 60 65

AGE AT DETECTION (YRS)

THE FIGURE. Incidence rates by sex and age of
household contacts.

Child contacts in general had a statisti-
cally significant higher incidence rate than
adult contacts with respect to the charac-
teristics of the primary cases. Child contacts
of MB cases had a significantly higher in-
cidence rate of 8.45 per 1000 PYR com-
pared with 5.02 per 1000 PYR for child
contacts of PB cases (p < 0.01).

DISCUSSION
The incidence rates for leprosy among

household contacts is an important epide-
miological indicator to monitor changes in
the character and trends of the disease.
However, before concluding that the changes
observed over time are due to the effect of
control programs, other reasons, such as dif-
ferences in methodology of measurement or
definitions, should be ruled out. Thus, the
comparison between MDT and dapsone
monotherapy in the transmission of the dis-
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TABLE 4. Incidence rates (IR) per 1000 person-years at risk (PYR) by sex and age of
household contacts.

Age at detection Male Female Total
(yrs) PYR IR PYR IR PYR IR

0-4 10,717.5 1.68 10,388.5 1.64 21,106.0 1.66
5-9 13,927.5 6.96 12,982.5 9.17 26,910.0 8.03

10-14 13,235.0 7.48 12,684.5 6.23 25,919.5 6.87
15-19 9,788.0 3.17 8,977.5 3.79 18,765.5 3.46
20-24 7,306.0 2.87 6,940.5 4.18 14,246.5 3.51
25-29 5,144.5 4.67 5,552.0 3.24 10,696.5 3.93
30-34 3,926.5 2.80 6,589.0 1.82 10,515.5 2.19
35-44 7,072.0 2.26 9,301.0 3.44 16,373.0 2.93
45-54 8,127.5 /./1 7,965.5 1.88 16,093.0 2.05
55 and over 7,892.5 1.90 7,665.5 1.30 15,558.0 1.61
Total 87,137.0 4.02 89,046.5 4.10 176,183.5 4.06
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TABLE 5. Incident cases and incidence rate (IR) per 1000 person-years at risk by age,
sex, and tjpe prinuiry cases.

Primary case Type of leprosy in primary case"
Total

Age
(yrs) Sex

MB P11
Cases IR

Cases IR Cases IR

< 15 5 4.80 122 3.10 127 3.15
7 7.65 71 2.91 78 3.08

15 159 6.56 155 3.69 314 4.74
F 53 6.04 143 4.03 196 4.38

All ages 164 6.48 277 3.41 441 4.14
60 6.20 214 3.57 274 3.94

Total 224 6.40 491 3.48 715 4.06

" MB = multibacillary; PB = paucibacillary.

ease in households should first equalize the
control measures adopted and the effort ex-
pended in both regimens not only in house-
holds with known leprosy cases but also in
the rest of the endemic community where
unknown cases may also abound. Fortu-
nately, data on these operational aspects are
available for this study population.

Variation in the definition of a "primary"
case or "index" case as well as the definition
of an "incident" case could itself produce
changes in the incidence rates. Several prob-
lems, such as recall bias, migration of an
index case, or break up of joint families, are
inherent in identifying an "index" case from
whom other members in a family (or house-
hold) could have aquired the disease. Fur-
ther, in a hyperendemic area where clusters
of related households live together within a
circumscribed geographic area, the accurate
identification of the true index case be-
comes difficult, if not impossible. The im-
plication of such inaccuracies on the cal-
culation of incubation periods or durations
of follow up must be considered. In this
paper, instead of index cases, the most prob-
able primary case was used.

Inclusion of all "secondary" cases in a
family presents another reason for differ-
ences in the reported incidence rate among
household contacts. In some of the earlier
studies ( 2 ), the incident and primary cases
were differentiated using historical infor-
mation. In this study, only those contacts
who were found healthy at first examination
and then developed leprosy were included
under "incident" cases.

Allowing for these methodological vari-
ations, the incidence rate in Gudiyatham
Taluk during 1975-1985 was 4 per 1000

PYR among the household contacts. As in
previous studies (2, 3, 6, 8■ ,) contacts of MB
cases show a significantly higher incidence
of leprosy compared with contacts of PB
cases. This is not surprising, since MB cases
excrete larger numbers of bacilli (n , ' 2 ).
Compared to the incidence rates of leprosy
among the general population ( 5 ), the house-
hold contacts of MB cases have a relative
risk of 3-6 times and household contacts of
PB cases a relative risk of 2-4 times. The
incidence rate among child contacts was sig-
nificantly higher than among adult contacts.
The age-specific incidence rates were con-
sistent with findings of earlier studies, with
a peak between age 5 and 9 ( 6 . 8 ). Further
analysis is being done in relation to age-
specific shifts in MB and PB incidence rates,
time cohorts and age cohorts, and compar-
ison with changes in incidence rates in the
same area.

Nearly a third of the primary cases were
children. The role of children getting in-
fected and subsequently spreading the dis-
ease within their homes needs further in-
vestigation.

The earlier paper (6 ) dealt with the prob-
lem of community sources of infection
maintaining a high incidence rate among
contacts, even after the infectivity of the
primary case decreases. An age-specific shift
to the right, in the incidence rate among
household contacts, will probably occur only
after a similar shift has occurred in the age
distribution of the primary cases.

SUMMARY
This preliminary study from Gudiya-

tham Taluk, the leprosy control area of the
Schieffelin Leprosy Research & Training
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Centre, investigated the incidence rates of
leprosy among household contacts during
the period 1970-1985. The incidence rates
of leprosy among the household contacts
prior to and during the initiation of multi-
drug therapy are presented here. The overall
incidence rate among the household con-
tacts was 4 per 1000 person-years at risk.
Contacts of multibacillary and paucibacil-
lary cases had a relative risk of 3-6 times
and 2-4 times the risk of leprosy in the gen-
eral population, respectively. The incidence
rates among children were higher than
adults; the peak age-specific incidence rate
was between 5-9 years, and nearly one third
of the primary cases were children. These
findings are presented and the methodolog-
ical issues discussed.

RESUMEN
En este estudio preliminar efectuado en Gudiyatham

Taluk, el area de control del Centro Schicffelin para
investigaciOn y entrenamiento sobre la lepra, se inves-
tigO la incidencia de Ia enfermedad entre los contactos
familiares durante el periodo de 1970 a 1985. Aqui se
presenta la incidencia de la enfermedad entre los con-
tactos familiares antes y durante el tratamiento de los
pacientes con multiples drogas. La incidencia global
fue de 4 por 1000 personas-ano en ricsgo. Los contactos
de los casos multibacilarcs y paucibacilares tuvieron,
respectivamente, un riesgo relativo 3-6 veces y 2-4
veces mayor que el riesgo mostrado por la poblaciOn
general. La incidencia entre los ninos fue mayor que
entre los adultos: el pico de incidencia en relaciOn a
edad estuvo entre los 5 y 9 anos y casi un tercio de los
casos primarios fueron nitios. Sc presentan y discuten
estos hallozgos y los aspectos metodolOgicos del es-
tudio.

RÉSUMÉ

Lors d'unc etude preliminaire dans le Gudiyatham
Taluk, une region oil la lutte contre Ia l&pre est menee
par le Schieffelin Leprosy Research and Training Centre,
on a etudie les taux d'incidence de cette maladie parmi
les contacts domiciliaries au cours de la periode 1970-
1985. On fournit ici les chiffres des taux d'incidence
de la l&pre chez les contacts domiciliaires avant le debut
de la polychimiotherapie, de meme qu'au cours do Ia
periode 06 cette methode de traitement a etc utilisee.
Le taux d'incidence global parmi les contacts domi-
ciliaires a etc de 4 par 1000 personnes/annee a risque.
Les contacts de cas multibacillaires ou paucibacillaires
avaient respectivement un risque relatif de 3 a 6 fois
plus &ley& et de 2 a 4 fois plus Cleve, que celui present&
par la population generale. Les taux d'incidence parmi
les enfants etaient plus Cleves que chez les adultes. Le
pie des taux d'incidence spêcifique pour rage se situait
entre 5 et 9 ans. Pres du tiers des cas primaires ont etc

observes chez les enfants. Ces observations sont pre-
sentes, et les problêmes methociologiques qu'elles sou-
l&vent sont discutes.
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