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ABSTRACT: Objective : Children < 15 years old are thought to be the most vulnerable group to contracting the
infection than adults due to their immature or developing immunity.We investigated whether index patient
child leprosy are associated with parental education, parental unemployment, parental income, household
crowding, inadequate ventilation household contacts, neighbor contact and nutritional deficiency in Dili,
Liquica, Manatuto, Baucau, RAEOA. Methods: We designed matched case-control study. Cases were fathers
of children with leprosy under 15 years old while controls were non random sample of children without leprosy
who live in the same household and neighbourhood with child leprosy < 15 years who have the same age and
gender with child leprosy. The case-to-control ratio was 1:2. We identified the factors that significantly differed
between the cases and controls in a multivariable binary logistic regression analysis and reported the odds ratio
(OR) and 95% confidence interval (CI). Results: We found similar demographic among the 40 cases and 80
controls. The research results indicated that out of the 8 variables examined, 4 variables household contacts,
household crowding, inadequate ventilation, and nutritional deficiency were significant risk factors (P value <
0.005). In a multivariate analysis, household contact was identified as a significant factor in the occurrence of
leprosy in children under 15 years old (P value = 0.003, AOR = 3.788, 95% CI: 1.593-9.003). Conclusion:
Considering that household contacts consist of a recognizable group of individuals under 15 years old with a
high risk of disease, as they live in close proximity to a source of infection, it is essential to focus on education,
routine screening, and the application of chemoprophylactic protocols towards leprosy prevention among
household contacts, especially blood relatives.

Keywords: risk factors; household contacts; household crowding; inadequate ventilation; nutritional deficiency

Introduction

Leprosy, also known as Hansen's disease, is caused by infection with Mycobacterium leprae. It is
a chronic infectious disease that primarily affects the skin and peripheral nerves. It varies from a
localized to a systemic infection. Damage to the peripheral nerves can lead to severe impairment and
disability. (1)

A diagnosis of leprosy is based on the presence of specific clinical signs and the loss of skin
sensation, which may or may not be associated with thickened nerves. While there are no laboratory
tests that can confirm the presence of all cases of leprosy, the identification of acid-fast bacilli (AFB)
in skin smears is an irrefutable indicator of a leprosy diagnosis. (2) The WHO classification defines
only two types of Leprosy: Paucibacillary (PB) and multibacillary (MB). Paucibacillary has 1 to 5
Lesion definite loss of sensation and only one nerve trunk with the negative identification of acid-fast
bacilli (AFB) in skin smears while Multibacillary more then 5 lesions with loss of sensation may or
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may not be present and more then one nerve trunk with the positive identification of acid-fast bacilli
(AFB). (2)

A total of 1 0 302 new child cases (5.9% of total new cases) was reported globally in 2022,
corresponding to a rate of 5.1 per mil population. Most of the child cases were reported from SEAR
(70.1%) with a child case detection rate of 14 per million child population. The rate of detection of
child cases increased by 14.6% over 2021 (8991 cases), the increase being most marked in SEAR
(27.4%). (3)

The proportion of child cases among new cases ranged from 0.6% in the Bolivarian and Republic
of Venezuela to 35.1% in Kiribati. (4)

The incidence of leprosy in children under the age of 15 represents a significant epidemiological
indicator. A correlation has been identified between this indicator and recent disease, as well as
active foci of transmission within the community. (4)

The risk of developing the disease was found to be elevated in both household and
neighbourhood contacts, with an increased risk of up to ninefold and fourfold, respectively. (5,6)

Conversely, the evidence indicated that individuals residing in urban settings were more
susceptible to leprosy diagnosis than those in rural areas. (7)

The study revealed that the likelihood of the disease manifesting is significantly elevated among
children who have resided in the area for a minimum of five years. Immature immunity may be
related to the nutritional status of children. And it is considered to be one of the modulators of the
immune response and an important determinant of the risk and prognosis of infectious diseases. This,
in turn, is directly influenced by diet. A balanced diet is directly related to immunity, as nutrient
deficiencies affect immunological responses and compromise the body's defense against infectious
agents. (8)

This may be related to the fact that they inhabit a spatial clustering of endemic disease and share
situations of poverty, in which transmissibility is facilitated, since unfavorable socioeconomic
conditions and precarious housing conditions influence the risk of acquiring the disease. (6)

Based on Leano et al study the factors that were found to be associated with the occurrence of
leprosy include: unemployment, non-permanent residence, housing structure (wooden or wattle and
daub), number of rooms, number of individuals residing in the household, solid waste management
practices, and access to electricity. In instances of recurrence, evidence suggests that individual
conditions, adult or elderly life stage, male gender, and multifactorial operational classification are
contributing factors. (9)

Moreover, direct indicators of deprivation, including the absence of family income, a lower level
of education, and factors reflecting unfavorable living conditions, were found to be associated with
an incidence of leprosy that was up to two times higher. A gradient effect was observed, indicating
that the risk of leprosy increased with a reduction in income and educational attainment. (7)

The case of lepra from 2012 to 2021 in children under 15 years of age in Timor-Leste recorded 65
cases, which in 2021 recorded 9 cases with 1 G2D. (10)

To date, there has been no study commissioned to investigate and examine the risk factors
contributing to the occurrence of child leprosy in Timor-Leste. Such research is important for
developing targeted strategies to address and manage the disease more effectively in this population
in Timor-Leste.

Research Methods
Setting and Data Source

We abstracted medical records child leprosy patient between January 2014 to December 2023 at
Dili. Liquisa, Manatuto Baucau and RAEOA.

Data were abstracted from an electronic data base of local NGO Misaun Lepra Timor Leste and
a register book of leprosy patients at a health center. We excluded child diagnosed with leprosy were
not at health facility in Dili, Liquisa, Manatuto, Baucau and RAEOA and children without leprosy
disease that live far more than 100 meters with child of leprosy. Ethical approval was from the Unit
of Ethical Research and Development (UEPD) in Institute National of Public Health Timor Leste.
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Informed consent was waived by the Ethics Committee given the analysis involved secondary
anonymous data. Demographic data included age, sex, residence. Risk factor include parental
educational level measured using iletrate - Presecondary and Secondary- universitary, Parental
income is simplifier to perform more than $115 per month or less than $115 per month. Respectively:
nutritional status, parental unemployement, household contact, neighboard contact, household
crowding and inadequate ventilation are highly correlated to the occurrence of leprosy in children.

@)

Study Design and Measurements

We designed matched case-control study. Cases were fathers of children with leprosy under 15
years old while controls were non random sample of children without leprosy who live in the same
household and neighborhood with child leprosy < 15 years who have the same age and gender with
child leprosy. For one case, we selected two controls.

Baseline demographic and risk factors were considered as the exposures of interest, with the
outcome as children with leprosy < 15 years, measured on a binary scale (yes vs no)

Statistical Methods

We hypothesized that leprosy disease will more likely occur among children < 15 years old that
parents had minimum level of education, unemployed, monthly income of less than $115,
household crowded, inadequate ventilation, household contact, neighbor contact with leprosy,
nutritional deficiency are more likely to develop leprosy than children whose parents have maximum
level of education, employed, monthly income of more than $115, homes are not crowed, adequate
ventilation, no have contact with leprosy patients in the house, no have contact with leprosy
patients in the neighbor, children whose have a good nutrition.

Sample size was determined using the formula according Sastroasmoro and Ismael were 40
cases. Numerical data were summarized as mean and standard deviation. Categorical data were
summarized as frequencies and percentages. Bivariate analysis for categorical data was performed
using the chi-square test for cell counts >5.

For numerical data, the t test was used as the data were normally distributed. Variables with P
<0.05 were considered statistically significant in the bivariate analysis. Factors associated with being
a case were modeled using a binary logistic regression, adjusted for relevant factors with P <0.25 in
the bivariate analysis. We reported the odds ratio (OR), Adjust Odds ratio (AOD) and 95% confidence
interval (CI).

Results

A total of 65 cases were retrieved from the records, of which 26 were excluded for various
reasons, including residence outside the municipalities of Dili, Liquica, Manatuto, Baucau, and
RAEOA. Of the 49 children with leprosy, only 40 were selected as the sample size. Additionally, 80
fathers without leprosy in their children were non randomly selected as the control group.

Of the 120 study participants, 48% corresponded to case group, and 96% corresponded to the
control group. Notified cases of children and adolescents with leprosy showed a mean age of 12,74
years, with a minimum age of 6 year and a maximum of 14 years. The results presented in Table 1
show that among cases, the female gender group comprised 37.5%, compared to 33% for the male
group. In contrast, for the control group, females made up 62.5%, while males comprised 68.2%. The
geographic location from Urban the case group was 29,2 compared with the control group was 70,8%.
Meanwhile the rural area of the case group was 33,8 when compared to the control group was 66,3%.
There was a significant normal distribution of data according to the age categories, gender and
geographic location which is P Value > 0.05.

Table 2 shows that risk factors of household contacts, household crowding, inadequate
ventilation, and nutritional deficiency were significant risk factors (P value < 0.005). In a
multivariate analysis, household contact was identified as a significant factor in the
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occurrence of leprosy in children under 15 years old (P value = 0.003, AOR = 3.788, 95%
CI: 1.593-9.003)

Table 1. Participants characteristics.

Characteristic of Level P.Value

respondent
Cases (n = 40) Control (n = 80)

Age 6-12
13-14 13 (32,5) 27 (67,5) 0,891 > 0,05
27 (33,8) 53 (66,3)
Gender Female
Male 12 (37,5) 20 (62,5) 0,5559 > 0,05
28 (31,8) 60 (68,2)
Geographic location Urban
Rural
21 (29,2) 51 (70,8) 0,236 > 0,05
19 (39,6) 29 (60,4)

Source: SPSS Processing Results.

Table 2. Unadjusted and adjusted analysis findings.

Variable Binary logistic regression analysis
Level Bivariate analysis ( Multivariate Analysis (
OR,95%) AOD, 95% CI)
Parental Yes 3,002 ( 1,006-9,421)
Unemployement No
Household contact  Yes 4,167 ( 1,822-9,528) 3,788 (1,593-9,003)
with people No
affected by leprosy
Yes 2,360 (1,164- 7,788)
Nutritional No
deficiency
Household Yes 2,379 (1,174-7,827)
crowding No
Inadequate Yes 3,436 ( 2,200-9,948)
Ventilation No
Neighbor Contact Yes 0,527 (0,226-1,227)
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Parental education  Ilitrate- 0,566 (0,259-1,240)

level Presecondary
Secondary-
Universitary
Less than $115 1,204 ( 0,520-2,789)

Parental Income More than
$115

Source: SPSS Processing Results. Note: Bolded figures indicate statistically significant results at a 5%
level of statistical significance. aOR, adjusted odds ratio; OR, crude odds ratio.

Discussion

Our study showed that leprosy disease in children is higher among parental unemployment,
household contacts, household crowding, inadequate ventilation, and nutritional deficiency.

Pooled estimates between work and leprosy showed high statistical heterogeneity across
studies, which may indicate that performing manual or agricultural work may correspond to
different levels of poverty and living conditions in the different study settings (e.g. India, Brazil,
Bangladesh or Sri Lanka), resulting in different levels of exposure to M. leprae or chances of
developing symptomatic disease. Unemployment as risk factor was also studied (11)

As expected, household contact/index case co-habitation with high bacillary load was shown to
be a key risk factor in developing leprosy compared with the general population and non-household
contacts.

Considering the same type of study Romero-Montoya et al of household contact, the higher
incidence among blood relatives within a nuclear family, as compared to the other blood relatives,
demonstrates the component of genetic predisposition, which has been widely reported. Also
reported that the children appear to be more prone to illness than other family members. This
finding highlights the importance of close interpersonal contact in the transmission of leprosy. It
suggests that leprosy is likely to spread within families or close communities. (12)

In this study it is also the same as the study associated with the study’s socioeconomic factors
from Brazil and Bangladesh revealed that food shortage at any time of life was associated with
leprosy. Poverty is a major factor for nutritional deficiency of proteins, fruits and vegetables. Diet and
nutrition an important risk factor in leprosy. (13)

Improving dietary diversity or nutrition of people living in high-prevalence communities can be
tried as one of the measures to control the transmission of leprosy. (13)

The study has shown that in one house there are only 1-3 bedrooms while the people who live
together in one house exceed 6 people. Overcrowding often leads to poor sanitation and increased
person-to-person contact, both of which can facilitate the spread of infectious diseases like leprosy.
Human respiratory activities also affect the airflow distribution structure. Breathing, coughing, and
sneezing may all affect the room airflow. (7)

This study showed that houses with no ventilation or houses with windows size was < 60 cm
also contributed of contracting leprosy in children <15 years old.

According to Hong ye kek (2022) ventilation efficiency indicates the ventilation system's ability
to remove the contaminants in the space at a given air exchange rate. Natural or mechanical
ventilation can provide adequate air exchanges to reduce the risk of airborne microbial spread when
the design and placement location is appropriate. Improving ventilation in living areas could be an
important preventive measure, potentially reducing the incidence of leprosy. (14)

Conclusions and Recommendation

Children under 15 years who have contact with a leprosy patient in their household, with
parental unemployed, nutritional deficiency, household crowding, inadequate ventilation, are more
likely to develop leprosy compared to children who have no such contact, employed, good
nutritional, no overcrowded, adequate ventilation. Therefore, considering that household contacts
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consist of a recognizable group of individuals under 15 years old with a high risk of disease,
as they live in close proximity to a source of infection, it is essential to focus on education,
routine screening, and the application of chemoprophylactic protocols towards leprosy
prevention among household contacts, especially blood relatives.
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