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Introduction

Leprosy, also known as Hansen’s disease, is
an infectious disease caused by Mycobacterium leprae

BACKGROUND: Leprosy or Hansen'’s disease is an infectious disease caused by Mycobacterium leprae (M. leprae)
bacilli which results in chronic infections in humans that affect the peripheral nerves, skin, and other organs such as
the eyes, mucous membranes, bones, and testicles. Leprosy has a variety of clinical presentations, depending on the
cell-mediated immunity of the host. Leprosy is classified by the World Health Organization (WHO) as paucibacillary
type (PB) and multibacillary type (MB) depending on the number of lesions. This multicenter study aims to provide
representation of leprosy types and its epidemiology in Indonesia.

AIM: The purpose of this study is to find out the epidemiology according to the leprosy type in 13 teaching hospitals
in Indonesia between 2018 and 2020.

METHODS: This is a descriptive study with cross-sectional design. All patients with the diagnosis of PB or MB type
of leprosy who underwent Multidrug Therapy (MDT) treatment between 2018 and 2020 were included in this study.
Data collection was carried out by tracing medical records data in 13 teaching hospitals in Indonesia.

RESULTS: A total of 2129 leprosy patients were included in this study. There were 232 cases (10.8%) of PB leprosy
and 1897 cases (89.1%) of MB leprosy. The average age of the patients is 38.7 years (SD * 16.2 years). Males are
more affected by leprosy (n = 1,441; 67.7%) compared to female (n = 688; 32.3%).

CONCLUSION: Leprosy remains as a national health problem. The increasing cases of MB leprosy in Indonesia are
caused by several factors including the lack of knowledge about leprosy, the delay in diagnosis of leprosy, and the
stigma of leprosy within the community; therefore, it becomes a challenge to eliminate leprosy in Indonesia.

bacilli which results in chronic infections in humans
that affect the peripheral nerves, skin and other organs
such as the eyes, mucous membranes, bones, and
testicles. Leprosy has a variety of clinical presentations,
depending on the cell-mediated immunity of the host.
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Leprosy has been classified by the World Health
Organization (WHO) as paucibacillary type (PB) and
multibacillary type (MB) depending on the number of
lesions. Ridley-dopling’s classification divides leprosy
into five groups: Tuberculoid leprosy (TT), borderline
tuberculoid (BT), mid-borderline (BB), borderline
lepromatous (BL), and lepromatous lepromatosy
(LL) [1], [2], [3]

Transmission of leprosy can occur through
inhalation of droplets containing pathogenic M. leprae
bacteria and through prolonged skin contact with the
patient. Infection from M. leprae causes anesthetic skin
lesions, enlargement of peripheral nerves accompanied
by impaired nerve function and the discovery of acid-
resistant bacilli on skin smear are the characteristic
clinical findings in leprosy. Delayed diagnosis can
cause nerve damage, leading to loss of motoric function
or paralysis, even permanent defects. Hence, early
diagnosis is very important, especially in individuals
below the age of 15 years old [2], [3], [4], [5], [6]

Leprosy is a disease that persistently causes
health problems in several countries including
Indonesia. A significant reduction in new cases of
leprosy after the regiment of multidrug therapy (MDT)
was used as a treatment in the 1980s. Data from the
WHO demonstrated that in 2020, there were 129,192
registered cases of leprosy in the world, with a general
detection coefficient of 2.74/1,00,000 population.
India, Brazil, and Indonesia are among the countries
that are responsible for 79.6% of new leprosy cases
worldwide, making them the three countries with the
highest leprosy rates worldwide. The WHO Global
Strategy for Leprosy 2016-2020 aimed to accelerate
a leprosy-free world to reduce the global burden
of leprosy. The target of the global strategy is that
there is no level 2 disability in children with a leprosy
diagnosis, lowering new cases with level 2 disabilities
to below 1/1,000,000 population and no discrimination
against leprosy in any country [2], [3], [4], [7], [8], [9],
[101, [11], [12], [13], [14].

According to the data from WHO, Brazil, India,
and Indonesia contributed up to 72.5% of registered
cases and 74% of new cases detected in 2020. Twenty-
seven countries reported a high proportion (> 90%) of
MB leprosy. Most adult patients (age = 15 years) suffer
from MB leprosy, while most children (age < 15 years)
suffer from PB-type leprosy (53.2% of all pediatric
cases) [14].

Due to the high prevalence of leprosy in
Indonesia and the increasing proportion of PB
leprosy and MB leprosy each year, it is necessary to
know the number of leprosy cases found in teaching
hospitals in Indonesia. Research in teaching
hospitals in Indonesia aims to find out the proportion
of the number of leprosy cases and types of leprosy
according to the WHO classification which can then
be used as fundamentals data for further leprosy
research.

Materials and Methods

This study protocol has been reviewed and
approved by the Health Research Ethics Commitee
of Dr. Soetomo Surabaya Hospital (No. 0261/KEPK/
IX/2021). This is a descriptive study with cross-sectional
design with data gathered from data 13 teaching
hospitals in Indonesia from 2018 to 2020. The data
collection was carried out by tracing medical record at
13 teaching hospitals in Indonesia with the inclusion
criteria: Patients diagnosed with PB leprosy and MB
leprosy aged =14 years old in 13 teaching hospitals in
Indonesia in 2018-2020 and patients diagnosed with
PB leprosy and MB leprosy received multidrug therapy
(MDT) within 2018-2020 using total sampling, including
all patients whom were diagnosed with leprosy who
underwent Multidrug Therapy (MDT) treatment in
2018-2020, as many as 2129 leprosy patients.

Results

Atotal of 2129 leprosy patients who were treated
in 13 teaching hospitals in Indonesia from 2018 to 2020
were involved in this study, it was observed that there
were 232 cases (10.8%) of PB leprosy and 1897 cases
(89.1%) of MB leprosy. The average age of the patients is
38.7 years (SD * 16.2 years). It is known that males are
more commonly affected by leprosy (n = 1,441; 67.7%)
compared to female (n = 688; 32.3%).

M Male

M Female

Figure 1: Distribution of Leprosy Patients according to Sex in 13
Teaching Hospitals in Indonesia in 2018-2020

The number of male patients with PB leprosy
in this study is 128 people (55.2%) and the number
of female patients with from PB leprosy is 104 people
(44.8%). MB leprosy in male was found in 1313 patients
(69.2%) and female suffering from MB leprosy was
584 patients (30.8%). The average age of male patients
suffering from PB leprosy is 39.8 years (SD + 12.2 years)
and the average age of female patients suffering from

Open Access Maced J Med Sci. 2022 Nov 26; 10(E):1812-1817.

1813



E - Public Health

Public Health Epidemiology

H UNIVERISTAS UDAYANA
H UNIVERSITAS AIRLANGGA
H UNIVERSITAS ANDALAS

n=36 m UNIVERSITAS SEBELAS MARET

H UNIVERSITAS SUMATERA UTARA

H UNIVERSITAS GADJAH MADA

H UNIVERSITAS PADJAJARAN

= UNIVERSITAS INDONESIA

= UNIVERSITAS BRAWIJAYA
UNIVERSITAS SRIWIJAYA

= UNIVERSITAS HASANUDDIN

H UNIVERSITAS SAM RATULANGI

= UNIVERSITAS DIPONEGORO

Figure 2: Distribution of Male leprosy patients in 13 teaching Hospitals
in Indonesia in 2018-2020

PB-type leprosy is 39.5 years (SD + 14.5 years). The
average age of male patients suffering from MB-type
leprosy is 39.1 years (SD + 15.7 years) and the average
age of female patients suffering from MB type leprosy is
41.1 years (SD % 17.2 years) The demographic data can
be seen in Table 1.

The distribution of sex (Figures 1-3) and
type of leprosy (Figures 4-6) can be accessed in the
supplementary information.

Discussion

The average age of the patients in the study
was 38.7 years old with SD * 16.2 years, with the most
age range in the 22- to 55-year-old group with the
youngest age in the study being 15 years old and the
oldest age being 93 years. This finding is similar to the
results of a study conducted by Arif ef al. in North India,
with the average age of leprosy patients is 35 years,
with the youngest is 8 years old, and the oldest is
80 years old. More than 80% of the study’s patients
were in the age range between 11 and 50 years old,
with the highest rates occurring at the age of 31-40. [1]
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Figure 3: Distribution of Female Leprosy Patients in 13 Teaching
Hospitals in Indonesia in 2018-2020

M P

M vB

Figure 4: Distribution of Leprosy Patients according to Leprosy Type
in 13 Teaching Hospitals in Indonesia in 2018-2020

Similar results were also found in studies conducted by
Thakkar et al. and Adil et al. The majority of patients are
middle age with the age range of 21-40 years [15], [16].

These results are different from the findings
obtained in Brazil. According to the study, people aged >
50 years are more vulnerable to leprosy. In that study,
the risk of developing leprosy increases with age, which
is related to the elderly population in Brazil, as well
as hormonal factors, and the possibility of functional
disorders, which can affect social life and access to
health facilities [10]. Other studies have also stated
that immunological deregulation is associated with age.
Changes in the immune system in the elderly population
may contribute to increased susceptibility to infections
and degenerative diseases, including leprosy [17].
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Figure 5: Distribution of Paucibacillary (PB) Leprosy in 13 Teaching
Hospitals in Indonesia in 2018-2020

Leprosy is more common in male than female,
whereas the ratio of men and women with leprosy is
2.08:1 [15]. Studies in India and Brazil also show similar
results with the ratio of male suffering from leprosy as
much as 1.5-3 x compared to female [1], [8], [16], [18].
The high prevalence in male is associated with higher
mobility and contact with the wider population as well as
easier access to health-care facilities [1], [15]. Astudy in
Brazil also states that male has a more severe clinical
prognosis [10].
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Table 1: Demographic data of leprosy patients in 13 teaching
hospitals in Indonesia in 2018—-2020

Characteristic Mean + SD

Age (year old) 38.7£16.2
Sex, n (%)

Male 1441 (67.7)

Female 688 (32.3)
Leprosy type, n (%)

PB 232 (10.8)

MB 1897 (89.1)
Mean age of PB leprosy (year old) 39.3+14.1
Mean age of MB leprosy (year old) 38.9+15.9
Mean age of PB leprosy according to sex (year old)

Male 39.8+12.2

Female 39.5+14.5
Mean age of MB leprosy according to sex (year old)

Male 39.1+15.7

Female 41.1+17.2
Frequency of PB leprosy according to sex, n (%)

Male 128 (55.2)

Female 104 (44.8)
Frequency of MB Leprosy according to sex, n (%)

Male 1313 (69.2)

Female
PB: Paucibacillary, MB: Multibacillary, SD: Standard deviation.

584 (30.8)

Male is more susceptible to MB leprosy than
female with the ratio of 2.3:1 (as many as 1313 cases
in male vs. 584 cases of female leprosy) where in PB
leprosy, the frequency of male and female has a ratio
of 1.2:1 (128 cases of leprosy in men and 104 cases of
leprosy in women). Studies in Brazil also showed that
men are more often exposed to MB leprosy than PB
leprosy, [3], [17], whereas the sex ratio in MB leprosy is
higher up to 2x in male than female, and for the sex ratio
in PB leprosy is slightly below 1 [18]. There is a possible
link between hormones in men and the occurrence of MB
leprosy, due to male hormones stimulate a less effective
immune response to control the disease, especially
during puberty [16]. Studies comparing physiological
hypotheses (sex hormones and genetic architecture)
and behavioral hypotheses (differences in exposure
to gender-related stress) to determine the causes of
gender bias in the epidemiology of infectious diseases
show that adolescent and reproductive age female tend
to experience tuberculoid leprosy, while male tend to
experience more severe form of lepromatous leprosy
especially after puberty and during reproductive up to
2-3x compared to female which increases with age, as it
is known that the immunity of the host plays an important
role in the clinical progress of the disease. Through
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Figure 6: Distribution of Multibacillary (MB) Leprosy in 13 Teaching
Hospitals in Indonesia in 2018-2020

analysis of physiological hypotheses, various forms of
leprosy are predicted to have patterns that are sex-biased;
whereas milder form of tuberculoid leprosy is associated
with Th1 response efficiency, and lepromatous leprosy
is associated with a less protective Th2-type response.
The study also explained that exposure to M. leprae
was less likely to have a bias against a particular sex,
and analysis of behavioral hypothesis and disease
progression showed behavior-independent results [19].

Another factor that may be associated with
the high number of leprosy in male is that intensive and
active tracing of leprosy cases are usually done in places
frequented by men, such as military headquarters and
prisons [17]. Another thing is that male tend to pay less
attention to their health, in addition to the high stigma, it can
also be caused by practical problems such as the time of
service of health facilities that coincide with working time,
making it impractical for the working population to seek
treatment. As a result, late diagnosis of leprosy is more
commonly found in males, taking into account the social
aspects of the disease based on gender perspective [10].

The most common type of leprosy is MB
(1. 897 cases; 89.1%) compared to PB leprosy
(232 cases; 10.9%), with the average age for PB leprosy
is 39.3 years old (SD + 14.1 years), and for MB leprosy is
38.9 years old (SD * 15.9 years) with the most common
age range in all types of leprosy are within the productive
age. This is in accordance with the previous research in
India which stated that the prevalence of cases of MB
leprosy is higher (73.2%) than PB leprosy in India [1]. The
predominance of the MB leprosy is observed in workers
individuals, which may indicate the presence of working
environment conditions that increase exposure to leprosy
bacillus; however, the importance of social contact and
transmission of the disease cannot be ruled out [17].

The average age of PB and MB leprosy
groups in both the male sex group [PB = 39.8 years
old (SD = 12.2 years); MB = 39.1 years old (SD *
15.7 years)]; as well as PB leprosy in female [39.5 years
old (SD % 14.5 years)]] showed a similar age range,
but the older age range was found in the group of
female suffering from MB leprosy [41.1 years old (SD
+ 17.2 years)]. This result is different from the study
conducted by Gaschignard et al., in which the average
age range of MB leprosy is higher than those seen in
PB leprosy, as the common explanation is the length of
incubation period of MB leprosy is longer compared to
PB leprosy. However, the comparison does not represent
the average age ranges of patients suffering from PB
and MB leprosy in adult patients (> 14 years old) [18]. An
independent study in Brazil conducted by Silveira et al.
demonstrates the proportion of MB leprosy continuously
increase with age, from <10% before the age of 10 to
>50% for patients over 60 years old [19]. The influence
of age on the prevalence of MB leprosy patients is said
to be higher in male than female, and a multivariate
analysis shows that the effects of both factors (age and
gender) on leprosy polarization are independent. In

Open Access Maced J Med Sci. 2022 Nov 26; 10(E):1812-1817.

1815



E - Public Health

Public Health Epidemiology

a sample study in Vietnam, it was observed that age
correlated with a higher proportion in MB-type leprosy
patients, and it was said that this correlation was more
strongly observed in men than women [18].

The high incidence of MB leprosy is a finding
that is often found in studies from tertiary hospitals and
it also indicates the inability of health-care facilities
to diagnose early cases of leprosy, or due to lack of
access to health services, as well as low awareness
of the population to leprosy. In addition, patients also
often hide their lesions due to the stigma associated
with leprosy [1], [8], [15]. A Brazilian study suggests
that lower education level is one of the factors that is
associated with the occurence of MB leprosy. In contrast,
the higher level of education contributes to more
adequate knowledge of the early signs and symptoms
of the disease, which leads to better understanding of
individual helath. Therefore, people with higher level of
education tend to avoid delay in seeking treatment [19].

Study conducted by Ruswan et al., in Kolaka
Regency, Indonesia from 2017 to 2021 showed that
majority of people with leprosy in Kolaka over the
study period had multibacillary leprosy and has been
fluctuating and increasing each year over the past
5 years [20]. This is in accordance to the findings on
our study that most of the participants in this study are
diagnosed with multibacillary leprosy and this may be
due to late diagnosis in remote area.

Our study was done with the intention of
reporting the epidemiology of leprosy type in Indonesia
between 2018 and 2020. The contribution of this study is
to provide the data required for future studies regarding
leprosy, as this is one of the largest study done in
13 most prominent teaching hospitals in Indonesia;
therefore, it should be representative.

Conclusion

Leprosy remains as a national health problem.
The increasing cases of MB leprosy in Indonesia are
caused by several factors including: The lack of knowledge
about leprosy, the delay in diagnosis of leprosy, and
the stigma of leprosy within the community; therefore, it
becomes a challenge to eliminate leprosy in Indonesia.
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