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Prevalence Rates of Leprosy in Cambodia;
Results of a Sample Survey'

Dirk Landwehr and JOrg Martin POnnighaus 2

A sample survey was carried out in 13
villages in two different districts in Battam-
bang Province in northwestern Cambodia
in order to assess the extent of the leprosy
problem. Leprosy control services were es-
tablished in the area in the late 1980s.    In-
sofar as all casefinding was through self re-
porting, there was little knowledge about the
true prevalence of leprosy. Prevalence sur-
veys carried out in other countries have
shown various ratios of known to newly
found leprosy patients. In a survey in Tan-
zania of 15,029 people about 55% of the
116 patients found were not known to the
health services ( 9 ). A mass screening in east-
ern Turkey, during which 15,848 people
were examined, resulted in the detection of
18 new patients in addition to the 35 already
known patients ( 7 ). When 1323 people were
examined for leprosy in western Ethiopia,
7 new patients were discovered in addition
to the 16 known ones ( 3 ).

An additional reason for carrying out the
work was to investigate the feasibility of
doing surveys in a country with an almost
totally destroyed infrastructure due to civil
wars ('). The survey was also meant to serve
as a basis for future incidence studies.

METHODOLOGY
Because of the ongoing civil war and the

widespread use of personnel mines in Bat-
tambang Province, it was not feasible to ex-
amine the population of a random sample
of villages drawn from all villages in the
province. Therefore, 13 villages were se-
lected on the basis of being typical rural
Cambodian communities and because they
were, at the time of the survey, not touched
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by the war. Seven villages were situated
along the Sangker River some 15 km to 20
km away from Battambang, and a large pro-
portion of the inhabitants were fishermen.
The other six villages were scattered along
the main road to Phnom Penh (about 15
km southeast of Battambang). Most of these
inhabitants were subsistence farmers grow-
ing rice. Examinations were carried out in
February and March of 1994 after the rice
harvest. The purpose of the survey was ex-
plained to the population in an effort to gain
knowledge about the prevalence of common
skin diseases in rural areas. Because of wide-
spread stigmatization of leprosy patients in
Cambodia, the word leprosy was studiously
avoided during the study.

Lists of people were obtained from the
village leaders. The village leaders also were
responsible for informing people about the
purpose of the survey and the examination
schedule. Examination points were schools,
temples, and other central places. Male and
female individuals were examined in
screened-off cabins by male and female par-
amedical staff, respectively. Examinations
were complete with the exception of the pel-
vis. All individuals with any skin lesion were
referred to a medical officer (DL).

Leprosy was diagnosed on the basis of
clinical signs (typical skin lesion with defi-
nite anesthesia and/or definitely enlarged
nerves). In addition skin smears and skin
biopsies were taken from most suspects. Bi-
opsies (6-mm punch specimens) were ex-
amined in Homburg (JMP). If there was no
evidence of leprosy histopathologically the
diagnosis leprosy was discarded.

Provincial and district records of known
patients were screened for residency in the
sample survey area, and these patients were
subsequently identified during the field work
even if there were no residual signs of lep-
rosy.

Age was taken from the village registers
and confirmed at the time of examination.

If no one from a household listed by the
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THE TABLE. Age-specific prevalence rates (per 1000 individuals examined) of leprosy
among males and females near Battambang, Cambodia.

Age at
exami-
nation

Total
examined

Coverage
(To)

Known
patients

Newly
found cases

Prevalence
rate (newly

found cases)

Total
prevalence

rate

Males
0-4 1100 95.7 0 0
5-9 1163 93.8 I 0 0.86

10-14 912 87.4 0 0
15-19 425 74.2 1 0 2.35
20-24 368 65.4 0 1 2.72 2.72
25-34 625 77.9 5 8.0 11.2
35-44 479 74.4 3 0 6.26
45-54 343 79.8 I 3 8.75 11.7
55-64 292 83.9 2 1 3.42 10.3
65-74 145 88.4 0 1 6.9 6.9
75- 55 90.2 0 0
Total 5907 84.2 10 11 1.86 3.56

Females
0-4 1092 97.1 0 0
5-9 1142 94.5 0 0

10-14 956 91.0 1 1.05 2.1
15-19 532 81.5 0 3.76 3.76
20-24 587 83.4 0 1.70
25-34 845 89.0 0 1.18
35-44 768 89.5 5 0 6.51
45-54 538 90.9 2 3.72 7.44
55-64 339 92.9 1 3 8.85 11.8
65-74 182 89.7 0 1 5.49 5.49
75- 104 88.9 0 0
Total 7085 90.5 11 9 1.27 2.82

village headman came for examination, in-
quiries were made via the neighbors.
Households who had left more than 3
months ago were assumed to have left the
area permanently, even if neighbors thought
they might come back.

Data were entered and analyzed using the
EPI-INFO computer program.

RESULTS
A total of 2903 households were found

in the 13 villages; 12,992 members could
be examined, 1850 were absent. The overall
coverage reached 84.2% among males and
90.5% among females. Among the 20-24-
year-old males only two thirds could be ex-
amined. Of the present heads of households
685 out of 2410 (28%) were females; among
absent heads of households 56 out of 493
(1 1.4%) were females.

The age and sex distribution of people
examined is shown in The Table. Females
(7085) outnumber males (5907), this being

only partly explained by the larger number
of males not examined. Noteworthy is the
sharp drop in numbers per 5-year age group
above the age of 14.

The average age of known patients was
37 years, the average age of newly found
patients was 41.9 years. Of the known pa-
tients 11 were females; of the newly found
patients 9 were females. Five of the 21
known patients had disabilities (grade 2) ( 10);
none of the newly found ones had any dis-
ability. For 15 of the 20 newly found pa-
tients biopsy results were available (con-
firming the clinical diagnosis leprosy). In
five patients biopsies could not be taken be-
cause of: lesions on the face (2), age (1),
refusal (2). All newly found patients were
members of different households; only one
was found in a household with a known
patient. The 21 known patients were found
in 18 different households. Only one of the
newly found patients had multibacillary
(MB) leprosy, borderline lepromatous/lep-
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romatous (BL/LL) with the highest bacterial
index (BI) of 5. The classification of the
known patients proved difficult due to the
lack of reliable original records.

Age-specific prevalence rates are also
shown in The Table. Among males, total
prevalence rates (known and newly found
patients combined) appear to rise up to the
ages of 25-34 after which rates remain
roughly stable until they start to decline in
the 65-74-year age group. There was no
leprosy below the age of 5. Among females,
prevalence rates appear to reach a plateau
in the 35-44-year age group. No leprosy
patient below the age of 10 was found.

DISCUSSION
There might be some doubt concerning

the diagnosis of leprosy among known pa-
tients without disabilities. However, this is
bound to be the case in any prevalence sur-
vey. Among 3631 registered patients in
Norway (who were never hospitalized) Ir-
gens calculated a predictive value of the di-
agnosis leprosy of 94.3% (4 ). A similar rate
among the 21 known patients in the sample
survey would mean that 1 or 2 did not have
leprosy. The effect on the overall prevalence
rate would be small. Among new patients
strict diagnostic criteria were applied, and
we consider it unlikely that a false-positive
diagnosis was made. On the other hand, it
is possible that an early case was overlooked
among those examined. Again, the effect on
prevalence rates would be small.

There is a remarkable drop in the number
of people above the age of 14 living in the
13 villages included in our sample survey.
The most likely reason would seem to be
that during the reign of the Khmer Rouge
(1975 until 1978) older individuals fell vic-
tim to war, mass killings, starvation and
epidemics ( 1 ). Correspondingly, a surplus of
females is particularly noticeable among
older age groups.

The coverage achieved (84.2% among
males and 90.5% among females) compares
favorably with that of other surveys. During
a survey in Trinidad only 73.5% of the peo-
ple could be examined completely ( 8 ). In a
leprosy-endemic area in Turkey coverage
was between 68.5 and 76.2% ( 7 ). In Greater
Bombay 81.2% of 39,345 enumerated peo-

ple could be examined during surveys in
slums (6 ).

The average age of newly found patients
(41.9 years) was higher than that of known
patients (37 years). This finding is in con-
trast with findings in Tanzania, where newly
found patients were younger than known
ones ( 9 ). We presume that around Battam-
bang younger patients found it easier to re-
port to the leprosy services in the town of
Battambang than did older people.

Overall prevalence rates are slightly high-
er for males than for females. We do not
think that this excess is due to an ascertain-
ment bias because examinations of females
were as complete as examinations of males
(carried out by examiners of the same gen-
der). On the other hand, the difference is
small and may be due to chance. Total prev-
alence rates in this survey can be compared
to rates called "cumulative rates" found
during a total population survey in Karonga
District, northern Malawi ( 5 ). Rates rise to
around 10 per 1000 individuals examined
in the older age groups, which is consider-
ably lower than in Karonga District/north-
ern Malawi where cumulative rates rose to
around 40 per 1000 individuals examined
in the 45-59-year age group ( 5 ). In slum
areas in Greater Bombay the overall prev-
alence rate was 11.9 per 1000 ( 6 ). Even ig-
noring likely differences in the age structures
of the populations this is, again, consider-
ably higher than the overall rates for males
and females found around Battambang (3.56
and 2.82, respectively). In Tanzania the
overall prevalence rate was 7.7 per 1000 ( 9 ).

An interesting feature of the prevalence
rates around Battambang is that peaks arc
reached in older age groups than is usual ( 2 ).
This may be chance (due to the small num-
bers included in the survey). However, an
alternative explanation could well be that
we are faced with the end of an epidemic in
this part of the world. Low rates among chil-
dren also were found during school surveys
in Battambang town where 5 new cases could
be found among 4449 school children ex-
amined (DL, unpublished observations).

Obviously, the survey around Battam-
bang cannot be called representative for the
whole of Cambodia. In some provinces
prevalence rates will be higher; in others,
lower. Nevertheless our results suggest that
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there are only twice the number of patients
in Cambodia than the number on treat-
ment—not 4 1/2 times the number as sug-
gested in a recent WHO publication (").

Two of the villages included in the sample
survey were burnt down by Khmer Rouge
platoons shortly after the survey. So it seems
unlikely that the area will be suitable for
incidence studies in the foreseeable future.

SUMMARY
A total population survey was carried out

in early 1994 in 13 villages around Battam-
bang (northwest Cambodia). Coverage was
87.5% (12,992 out of 14,842). Among the
12,922 household members examined 21
known patients and 20 new patients were
found. Five of the 21 known and none of
the newly found patients had disabilities.
Among males total prevalence rates (known
and newly found patients combined) appear
to rise up to the age of 25 to 34, after which
rates remain roughly stable until they start
to decline in the 65 to 74-year age group.
Among females prevalence rates reach a
plateau in the 35 to 44-year age group.

RESUMEN
A principios de 1994 se hizo un estudio sobre la

prevalencia de la lepra en 13 comunidades alrededor
de Battambang, al noroeste de Cambodia. La cobertura
fue del 87.5% (12, 992 de 14, 842 habitantes). Entre
los 12, 992 convivientes examinados, se encontraron
21 pacientes conocidos y 20 casos nuevos. Cinco de
los 21 casos conocidos y ninguno de los 20 casos nue-
vos tuvieron algUn tipo de lesion incapacitante. Entre
los hombres, la tasa de prevalencia total (casos cono-
cidos y casos nuevos combinados) pareciO aumentar
hasta la edad de 25-34 aims, despues permaneciO es-
table hasta que empezarO a decaer en el grupo de 65-
74 altos. Entre las mujeres, la tasa de prevalencia al-
canzO una meseta en el grupo de 35-44 altos de edad.

RESUME

Une enquete sur une population totale a ete realisee
au debut de 1994 dans 13 villages aux alentours de
Battambang (Nord-Ouest du Cambodge). Parmi les 12
922 habitants examines, on a trouve 21 patients connus
et 20 nouveaux patients. Cinq des 21 malades connus
et aucun des malades nouvellement dêcouverts avaient
des incapacites. Parmi les hommes, les taux de pre-

valence totaux (combinant les malades connus et ceux
nouvellement detectes) semblent augmenter jusqu'd
l'Age de 25 A 34 ans, apres quoi les taux restent gros-
sierement stables jusqu'a cc qu'ils commencent A des-
cendre dans le groupe d'dge de 65 0 74 ans. Parmi les
femmes, les taux de prevalence atteignent un plateau
dans le groupe d'âge de 35 A 44 ans.
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