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Abstract
Background: Leprosy is one of the neglected tropical disease caused by Mycobacterium leprae. Endemic
areas are still found due to incapability of MDT regimen alone to eradicate leprosy. The good understanding
of high-risk population characteristic to plan elimination strategy of leprosy is needed, especially in
vulnerable populations such as mothers and children population. This study aims to find association between
socioeconomic factors and the incidence of leprosy in maternal and children leprosy in endemic areas.
Methods: This is a case-control study in endemic areas in Tuban Regency, East Java Province, Indonesia.
The obtained data was done using structured questionnaire and direct measurement. Chi-square, t-test/
Mann-Whitney test was used to assess the association between socioeconomic factors and the incidence of
leprosy in maternal and children leprosy in endemic areas.
Results: 22 pairs of cases and 57 pairs of controls were analyzed. This study found that education is
associated with the incidence of leprosy. Significant results were observed in father’s education (p value=
0.023) with the incidence of maternal leprosy and mother’s education (p value= 0.003) education) and
father’s education (p value= 0.013) with the incidence of children leprosy. Family income also associated
with the incidence of maternal (p value= 0.040) and children leprosy (p value= 0.036). Occupation is not
associated with the incidence of leprosy.
Conclusion : The result of this study shows that education and family income are related with the incidence
of leprosy in both, mothers and children population.
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Introduction
Leprosy, caused by Mycobacterium leprae, is
considered as one of neglected tropical disease and
remains to be a significant health burden in some
tropical countries, such as Brazil, India, or Indonesia.1
Eradication strategy that started with MDT regimen in
early 1990 had showed successful drop in leprosy cases
number leads to successful eradication of leprosy cases
with less than one case per 10,000 population in some

countries.2 However, MDT regimen alone is in capable
to eradicate leprosy and indicates other factors related to
the transmission of leprosy.
Leprosy remains endemic in Brazil, India, and
Indonesia. These three countries responsible for 80%
global leprosy cases.3 In Indonesia, registered leprosy
cases were 19,938 cases in 2019, in which 17,439 were
new cases consisted of 10,741 female leprosy cases
(61.59%) and 2,009 (11.52%) of child leprosy.4 Most of
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eastern part provinces of Indonesia area areas with high
leprosy burden. According to Indonesia health profile
on 2019, East Java province holds the highest number
of leprosy cases across Sumatera and Java Island with
2,940 cases.4 Tuban Regency is one of leprosy endemic
pocket in East Java Province with relatively stabil of
new cases findings in the last five years with 159 new
leprosy cases in 2019.5

factors focusing on the incidence of maternal and child
leprosy is still lacking, especially in Indonesia. Thus,
this paper aims to analyze the socioeconomic factors
related to the maternal and child leprosy incidence in
endemic areas.

Earlier studies and reports in other countries had
showed higher male leprosy cases over female leprosy
cases. Female leprosy cases dominance in Indonesia
showed bigger effect on female due to stigma and
discrimination towards the disease.6 Moreover, female
in developing countries tend to be underdiagnosed and
hard to access health treatment in health facility.7 The
dominant role of women in taking care of their family
increase the risk to transmit the disease, especially to
their children.

The study was conducted from March until June
2020 in 10 sub-districts in Tuban Regency, East Java
Province. Tuban Regency is one of nine leprosy pockets
left in East Java. This regency is considered a leprosy
pocket area, with 172 cases in 2018 of which 5.81%
cases were cases among children.5 These 10 areas across
10 sub-districts (Bulu, Jenu, Jetak, Kerek, Palang, Soko,
Sumurgung, Tambakboyo, Temandang, Tuban) are
considered endemic areas of leprosy, where in the last 5
years there are always new cases every year.

The relatively stabil of new leprosy cases number,
especially in children aged below 15 years old indicates
the failure to stop the leprosy transmission, increased
prevalence in general population, and poor monitoring
programs.8 Despite rarely being lethal, leprosy cause
varies problems; ranging skin and peripheral nerves
manifestations, deformity, stigma, and affects the social
and economic aspect of the patient.9 Eradication strategy
of leprosy cases needs to be thorough and involve not
only microbiology aspect but also factors related to the
host aspect.

Cases from the local primary health center’s registry
data. The inclusion criteria for child subject with leprosy
was those with confirmed diagnosis of leprosy and
aged between 5-18 years old for children and women in
childbearing age 20-49 years old for maternal leprosy;
while the excluded were those with any leprosy reaction,
poor general condition, and diagnosed with inflammatory
or autoimmune disorder, allergy, or infection other than
leprosy, and pregnancy. All of the subjects were given
informed consent. The subjects underwent clinical
examination done by a dermatologist and then acid-fast
staining by trained health and laboratory professional
from Dr Soetomo General Hospital and Tropical Disease
Centre of Airlangga University to confirm the diagnosis.
Controls were selected from mothers and children who
visit the same primary health centers for other than skin
problems and live in the same sub-districts.

Previous studies showed the close relation between
socioeconomic conditions and leprosy incidence.
Population lived in endemic areas faced poverty,
population density, poor house conditions that can
be risk factors to the development of M.leprae and
their transmission due to prolonged and intense close
contact.10–12 Family income and occupation are related
to the welfare of the family, the ability to fulfill health
and nutrition needs through foods, and household
conditions such as number of people living together.13
Household density can increase the risk of leprosy
transmission through person to person contact.13 The
risk of developing leprosy is 5-10 times higher if one
member of the family has developed the disease.12
Despite of several studies on socioeconomic factors
related to leprosy, the research about socioeconomic

Materials and Methods
Study area and population

Data collection: A structured questionnaire was used
to collect socioeconomic data from cases and controls.
The data obtained included father’s education, mother’s
education, father’s occupation, mother’s occupation,
and family income. Trained health professionals were
responsible for interviewing cases and controls.
Data analysis: Data were analyzed using SPSS®
software (IBM Corp., Armonk, New York, USA).
Variables were analyzed using chi-square test and t-test/
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mann-whitney test to assess the association between
socioeconomic factors and leprosy in each maternal and
child populations.
Ethical Considerations
The study protocol has been approved by the Health
Research Committee of Dr Soetomo General Hospital,
Surabaya (Ref. 1664/KEPK/XI/2019). Subjects were
only included after written informed consent was
obtained and they were reassured that non-participation
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would not affect their treatment.

Results and Discussion
The data was obtained from 22 pairs of cases and 57
pairs of controls in endemic areas. The data characteristic
of this research subjects observed in table 1. Older mean
age observed in both maternal and children leprosy
groups. This can be caused from underdiagnosed of
leprosy in women and chronic manifestation in children14

Table 1. Data Characteristics of Research Subjects
Mothers

Children

Mean Age ±SD

Mean Age±SD

Leprosy

42.41 ±7.397

16.32 ±3.242

Healthy

36.74 ±5.661

9.69± 3.706

Subjects

The analysis of socioeconomic factors involved several indicators, such as education, occupation, and family
income. The bivariate analysis results of education and occupation with the incidence of maternal leprosy are shown
in table 2. From bivariate analysis, it can be concluded that father’s education (p value= 0.023) associated with
maternal leprosy incidence in endemic areas.
Table 2. Bivariate analysis of education and occupation with the incidence of maternal leprosy in endemic
areas
Variables

Diagnosis
Leprosy

Healthy

Total

p value

Mother’s Education
Not Graduated from Junior High School

19 (70.4)

11 (40.7)

30

Graduated from Junior High School

8 (29.6)

16 (59.3)

24

0.055

Father’s Education
Not Graduated from Junior High School

22 (81.5)

13 (48.1)

35

Graduated from Junior High School

5 (18.5)

14 (51.9)

19

0.023

Father’s Occupation
Working

25 (92.6)

24 (88.9)

49

Not Working

2 (7.4)

3 (11.1)

5

1

Mother’s Occupation
Working

17 (63.0)

13 (48.1)

30

Not Working

10 (37.0)

14 (51.9)

24

0.411

The bivariate analysis results of education and occupation with the incidence of children leprosy are shown in
table 3. From bivariate analysis, it can be concluded that mother’s education (p value= 0.013) and father’s education
(p value= 0.003) associated with children leprosy incidence in endemic areas.
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Table 3. Bivariate analysis of education and occupation with the incidence of children leprosy in endemic
area
Diagnosis

Variables

Leprosy

Healthy

Total

p value

Father’s Education
Not Graduated from Junior High School

19 (86.4)

13 (48.1)

32

Graduated from Junior High School

3 (13.6)

14 (51.9)

17

0.013

Mother’s Education
Not Graduated from Junior High School

19 (86.4)

11 (40.7)

30

Graduated from Junior High School

3 (13.6)

16 (59.3)

19

0.003

Father’s Occupation
Working

19 (86.4)

24 (88.9)

43

Not Working

3 (13.6)

3 (11.1)

6

Working

16 (72.7)

13 (48.1)

29

Not Working

6 (27.3)

14 (51.9)

20

0.147

Mother’s Occupation

1

The bivariate analysis results of family income and the incidence of maternal leprosy are shown in table 4. From
bivariate analysis, it can be concluded that family income associated with the incidence of maternal (p value= 0.040)
and children leprosy (p value= 0.036) in endemic areas.
Table 4. Bivariate analysis of family income and the incidence of maternal and children leprosy in endemic
areas
Variable

Mean Family Income (Millions Rp)

p value

Leprosy

Healthy

Mothers group Family Income

1.9±1771940.20

2.5±1846093.90

0.04

Children group Family Income

1.7±1108128.66

2.5±1846093.90

0.036

In this study we analyzed the association of
socioeconomic factors (education, occupation, and family
income) with the incidence of maternal and children
leprosy in endemic areas in East Java, Indonesia. From
our understanding, this is the first study that analyzed the
association of socioeconomic factors and the incidence

of maternal and children leprosy, spesifically in endemic
areas. The results showed several factors are related
to the incidence of maternal and children leprosy in
endemic areas.
According to our data, education showed association
with the incidence of leprosy. Significant results were
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observed in father’s education (p value= 0.023) with the
incidence of maternal leprosy and mother’s education
(p value= 0.003) and father’s education (p value=
0.013) with the incidence of children leprosy. This
results is in accordance with previous study that showed
higher education level could increase knowledge about
healthy behavior, indicates the symptoms of the disease
early, and supports to better environmental and health
access that potentially could reduce the incidence and
transmission of leprosy.15,16 Other study conducted by
Oktaria et al. also reported higher education level and its
protective effects against leprosy.17 Positive correlation
between leprosy incidence and the number of population
that couldn’t read (alliteration) was reported in crosssectional study in Brazil.18 In children population,
previous studies had reported that parents education,
especially mother’s education could influence parents
decision to take their children infected with leprosy
to receive treatment in health care facility and stop
transmissions in the household contacts.19,20 Moreover,
higher education level also related to better family
income.17 In this study, control group showed more
parents with higher education compared to the leprosy
group (both in mothers and children population).
Furthermore, family income also associated with
the incidence of maternal (p value= 0.040) and children
leprosy (p value= 0.036). Higher family income was
observed in the control group compared to the leprosy
group (both in mothers and children population).
This results is in line with study conducted by KerrPontes et al that reported hunger and poverty are the
characteristics of low income family that directly related
to the incidence of leprosy.12 Poverty that defined with
low family income also correlated with the relatively
stabil of new cases findings in the endemic areas.21
Study conducted by Dwivedi et al. also reported low
family income associated with low education level
and family’s poor ability to get enough food and fulfill
nutrition needs.22 Economic aspect also influence family
to solve health problem, like leprosy.23
In this study, occupation was not showed significant
association with the incidence of leprosy. This can be
caused by the similarity of characteristics in occupation
indicator in this subjects. Table 2 and 3 showed majority
of the father’s are working and the similarity of the not
working mothers between the case and control group.
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The majority of occupation were high risk occupation
such as farmer and labor, thus the not diverse data
showed non-significant results.24
The present study has limitation in terms of the
type of study, the number of subjects within group, and
the area covered in this study. Nevertheless, to prevent
and minimize the biases and ensure comparable groups,
participants were included from the same area.

Conclusion
In conclusion, the results of our study showed that
education and family income included in socioeconomic
factors related to the incidence of maternal and children
leprosy in endemic areas. Holistic and good understanding
of socioeconomic characteristic of infected and highrisk populations in endemic areas could help on planning
the elimination strategy. Further studies need to be
conducted to analyze other socioeconomic factors that
are not analyzed in this study.
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