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Article Info Abstract: Background: Although West Nusa Tenggara (NTB) has achieved the leprosy 

elimination target of less than 1 case per 10,000 population, the rate of grade 2 disability 
remains relatively high at 3.0 per 1,000,000 population, exceeding the national target of 
less than 1 per 1,000,000 population. This highlights the importance of identifying locally 
relevant risk factors for leprosy. Objective: To identify risk factors associated with leprosy 
among patients receiving healthcare services at Mataram University Hospital, West Nusa 
Tenggara, Indonesia. Methods: This analytical observational study used an unmatched 
case-control design. Cases were patients with clinically or laboratory-confirmed leprosy 
identified from medical records at Mataram University Hospital between August and 
December 2025. Due to the limited number of eligible cases, total sampling was used, 
resulting in 26 cases. Sixty controls were recruited from patients receiving healthcare 
services at Mataram University Hospital who met the eligibility criteria and came from 
the same geographical area as the cases. Exposure data were collected through face-to-
face interviews using a structured questionnaire. Data were analyzed using Chi-square or 
Fisher’s Exact Test, as appropriate, with odds ratios (ORs) and 95% confidence intervals 
(CIs). Results: Bivariate analysis showed significant associations between leprosy and sex, 
healthy housing status, personal hygiene, history of contact with leprosy patients, and 
BCG vaccination history. Age was not significantly associated with leprosy. Conclusion: 
Several demographic, environmental, behavioral, and contact-related factors were 
associated with leprosy. These findings support the importance of strengthening locally 
relevant prevention and early detection strategies. 
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Introduction  
     Leprosy (Hansen's disease) is a chronic infectious 

disease caused by Mycobacterium leprae (M. leprae), an 
obligate intracellular, acid-fast, Gram-positive bacillus 
(Chen et al., 2022). The disease primarily affects the skin, 

peripheral nerves, upper respiratory tract mucosa, and 
eyes, with clinical manifestations ranging from localized 
hypopigmented skin lesions accompanied by sensory 
loss to diffuse skin involvement with peripheral 
neuropathy (Chen et al., 2022). Delayed diagnosis and 
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treatment may result in irreversible nerve damage, 
permanent physical disability, deformity, visual 
impairment, and social stigma, making leprosy a 
persistent public health concern despite the availability 
of effective multidrug therapy (MDT) (Chen et al., 2022; 
World Health Organization, 2023). 

According to the World Health Organization 
(2023), Indonesia ranks third worldwide in the number 
of leprosy cases after India and Brazil, with a prevalence 
of 0.63 per 10,000 population and a new case detection 
rate of 5.2 per 100,000 population. This represents an 
increase compared with the previous year's incidence of 
4.5 per 100,000 population (Kemenkes, 2023). Although 
Indonesia has achieved the World Health Organization's 
elimination target at the national level, defined as a 
prevalence of less than one case per 10,000 population, 
leprosy remains unevenly distributed across the 
country. Eleven of the 38 provinces have not yet 
achieved elimination status, indicating that transmission 
continues in several endemic areas (Kemenkes, 2023). 

West Nusa Tenggara (NTB) Province has officially 
achieved elimination with a prevalence of 0.55 per 10,000 
population. Nevertheless, NTB still ranks nineteenth 
nationally in the number of reported leprosy cases 
(Kemenkes, 2023). More importantly, the province 
reports a grade 2 disability rate of 3.0 per 1,000,000 
population, which exceeds the national target of less 
than 1 per 1,000,000 population. This high disability rate 
suggests delayed diagnosis and treatment, reflecting 
ongoing transmission and inadequate early case 
detection. Within NTB, Mataram City has demonstrated 
an increasing trend in leprosy incidence, rising from 1.90 
per 100,000 population in 2022 to 2.79 per 100,000 
population in 2023 (BPS, 2023). These epidemiological 
findings highlight the need to identify locally relevant 
factors associated with leprosy occurrence. 

Leprosy is a multifactorial disease resulting from 
complex interactions among host susceptibility, 
environmental conditions, and behavioral factors. 
Previous studies have identified older age and male sex 
as demographic factors associated with an increased risk 
of leprosy (Gao et al., 2021). Prolonged close contact with 
untreated patients remains the principal route of 
transmission, particularly among household contacts 
and individuals living in overcrowded settings 
(Ploemacher et al., 2020). Environmental factors, 
including poor ventilation, inadequate lighting, 
overcrowding, high humidity, poor sanitation, and 
unhealthy housing conditions, have also been associated 
with an increased risk of leprosy (Wahyuni et al., 2021; 
Rini et al., 2023). Furthermore, previous studies have 
shown that BCG vaccination provides partial protection 
against leprosy, whereas individuals without BCG 
vaccination have a higher risk of developing the disease 
(Susanti et al., 2016; Pertiwi et al., 2024). Personal 

hygiene is another modifiable risk factor, and poor 
hygiene practices have consistently been associated with 
an increased likelihood of leprosy (Bestari et al., 2023; 
Novita et al., 2023). 

Previous studies have identified several risk 
factors associated with leprosy. However, evidence 
regarding these risk factors in West Nusa Tenggara 
remains limited, particularly among patients treated at 
referral hospitals that receive cases from multiple 
districts. Identifying locally relevant risk factors is 
therefore essential to support evidence-based 
prevention strategies, improve early case detection, and 
reduce disability among affected communities. 

This study was conducted at Mataram University 
Hospital, a referral hospital that receives leprosy 
patients from various districts across West Nusa 
Tenggara, particularly West Lombok, where leprosy 
remains endemic. The hospital therefore provides a 
representative population for evaluating factors 
associated with leprosy in the province. Therefore, this 
study aimed to identify risk factors associated with 
leprosy among patients at Mataram University Hospital, 
including age, sex, history of close contact, housing 
conditions, BCG vaccination status, and personal 
hygiene. 
 

Materials and Methods 
This analytical observational study employed an 

unmatched case-control design and was conducted at 
Mataram University Hospital, West Nusa Tenggara, 
Indonesia, between August and December 2025. The 
minimum sample size was calculated using Dahlan's 
formula for unmatched categorical studies. Based on the 
exposure proportions reported in previous studies (P₁ = 
0.161 and P₂ = 0.018), with a 95% confidence level (Zα = 
1.96) and 80% statistical power (Zβ = 0.84), the minimum 
required sample size was 62 participants in each group. 
However, because leprosy is a relatively low-prevalence 
disease and only a limited number of eligible patients 
were identified during the study period, all available 
cases were included using a total sampling approach. 

Cases were identified from the medical records of 
Mataram University Hospital between August and 
December 2025. Eligible cases were patients with a 
clinically or laboratory-confirmed diagnosis of leprosy 
who agreed to participate and were available for 
interview. Patients with incomplete medical records or 
those who were unable to communicate were excluded. 
A total of 26 patients met the eligibility criteria and were 
included in the study. 

To improve statistical precision despite the limited 
number of cases, controls were recruited using 
consecutive sampling with an approximate case-to-
control ratio of 1:2, as recommended by Steven et al. 
(2014). A total of 60 controls were selected from 
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individuals attending Mataram University Hospital and 
Sesela Public Health Center (Puskesmas Sesela). 
Controls were recruited from the same geographical 
area as the cases, had no previous history or clinical 
evidence of leprosy, and had a comparable age and sex 
distribution. The final analytical sample comprised 86 
participants, including 26 cases and 60 controls, 
resulting in a case-to-control ratio of approximately 
1:2.3. 

Primary data were collected through face-to-face 
interviews using a structured questionnaire 
administered by trained researchers. The diagnosis of 
leprosy among cases was confirmed using hospital 
medical records. The dependent variable was leprosy 
occurrence, while the independent variables included 
age, sex, healthy housing status, personal hygiene, 
history of contact with patients with leprosy, and BCG 
vaccination status. 

Age was categorized as <15 years and ≥15 years. 
Sex was classified as male or female. Healthy housing 
status was assessed using a questionnaire adapted from 
the Indonesian Ministry of Health Regulation No. 
829/Menkes/SK/VII/1999, which evaluates housing 
structure, ventilation, natural lighting, occupancy 
density, and basic sanitation. Total scores of <70 were 
classified as unhealthy housing, whereas scores of ≥70 
were classified as healthy housing. 

Personal hygiene was assessed using a structured 
questionnaire that evaluated bathing frequency, 
handwashing practices, footwear use, and nail and 
clothing hygiene. Total scores of <70 indicated poor 
personal hygiene, whereas scores of ≥70 indicated good 
personal hygiene. 

A history of contact with patients with leprosy 
was defined as living in the same household or having 
frequent close contact with a confirmed leprosy patient 
for at least six months before data collection. This 
variable was categorized as either "yes" or "no". 

BCG vaccination status was determined by direct 
observation of the presence or absence of a BCG scar on 
the upper arm by trained researchers and was 
categorized as vaccinated or unvaccinated. 

All completed questionnaires were checked for 
completeness and consistency before data entry. The 
data were coded and analyzed using IBM SPSS Statistics 
version 30. Descriptive statistics were used to 
summarize the characteristics of the study participants. 
Bivariate analysis was performed to examine the 
association between each independent variable and 
leprosy occurrence. Fisher's Exact Test was used when 
the expected frequency in any contingency table cell was 
<5; otherwise, the Chi-square test was applied. Odds 
ratios (ORs) and 95% confidence intervals (95% CIs) 
were calculated to estimate the strength of the 

associations. A two-sided p-value of <0.05 was 
considered statistically significant. 

This study was approved by the Health Research 
Ethics Committee of the Faculty of Medicine and Health 
Sciences, Universitas Mataram (Approval No. 
UNRAM2751125). Written informed consent was 
obtained from all adult participants before data 
collection. For participants younger than 18 years, 
written informed consent was obtained from their 
parents or legal guardians. 

 

Result and Discussion 
     The results of the univariate analysis for 26 
respondents in the case group and 60 respondents in the 
control group are presented in Table 1. 
 

Table 1. Distribution of Characteristics 
Category Case Control 

f % f % 

Age     

≤ 15 years 0 0 2 3,3 
>15 years 26 100 58 96,7 

Sex     

Female 12 46,2 49 81,7 
Male 14 53,8 11 18,3 

Healthy housing 
status 

    

Good 13 50 50 83,3 
Poor 13 50 10 16,7 

Personal hygiene     

Good 6 23,1 43 71,7 
Poor 20 76,9 17 28,3 

History of contact 
with leprosy 
patients 

    

No 11 42,3 55 91,7 
Yes 15 57,7 5 8,3 

History of BCG 
vaccination 

    

Yes 10 38,5 40 66,7 
No 16 61,5 20 33,3 

 
     The majority of leprosy patients were in the age group 
>15 years, with 26 (100%) individuals, while in the 
control group, most were also aged >15 years, totaling 
58 (96.7%) individuals. In the control group, females 
predominated with 49 (81.7%) individuals, whereas in 
the case group, males were more common, with 14 
(53.8%) individuals. 

In this study, healthy housing status categorized 
as good and poor had equal proportions. The control 
group more frequently had good housing status, with 50 
(83.3%) individuals. Personal hygiene in the case group 
was predominantly categorized as poor, with 20 (76.9%) 
individuals, while in the control group, it was mostly 
categorized as good, with 43 (71.1%) individuals. A 
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history of contact with leprosy patients was more 
commonly found in the case group, with 15 (57.7%) 
individuals, whereas the majority of the control group 
had no history of contact, with 55 (91.7%) individuals. 
Regarding BCG vaccination history, most individuals in 
the case group had no history of vaccination, totaling 16 
(61.5%), while the majority in the control group had 
received BCG vaccination, with 40 (66.7%) individuals. 

 
Table 2. Bivariate Analysis of Risk Factors for Leprosy 

Occurrence 
Variable p-value OR (95% CI) 

Age 0,346 - 

Sex <0.001 5,20(1,89-14,28) 

Healthy housing 
status 

0,001 5(1,79-13,94) 

Personal hygiene <0.001 8,43(2,89-24,61) 

History of contact 
with leprosy patients 

<0.001 15(4,51-49,87) 

History of BCG 
vaccination 

0,015 3,2(1,23-8,32) 

 
Bivariate analysis demonstrated significant 

associations between sex, healthy housing status, 
personal hygiene, history of contact with leprosy 
patients, BCG vaccination history, and leprosy 
occurrence (Table 2). Based on Fisher's Exact Test, male 
sex, poor personal hygiene, and a history of contact with 
leprosy patients were significantly associated with 
leprosy (all p < 0.001). Among these variables, a history 
of contact with leprosy patients showed the highest odds 
of leprosy (OR = 15.00; 95% CI: 4.51–49.87), followed by 
poor personal hygiene (OR = 8.43; 95% CI: 2.89–24.61) 
and male sex (OR = 5.20; 95% CI: 1.89–14.28). 

Chi-square analysis further demonstrated 
significant associations between healthy housing status 
(p = 0.001) and BCG vaccination history (p = 0.015) and 
leprosy occurrence. Participants living in unhealthy 
housing had higher odds of leprosy than those living in 
healthy housing (OR = 5.00; 95% CI: 1.79–13.94). 
Likewise, participants without a history of BCG 
vaccination had higher odds of leprosy than those who 
had received BCG vaccination (OR = 3.20; 95% CI: 1.23–
8.32). No significant association was observed between 
age and leprosy occurrence (p = 0.346). 

Age was not significantly associated with leprosy 
occurrence in the present study, although most patients 
were aged >15 years. This finding is consistent with 
studies by Tuturop et al. (2022) and Zhang et al. (2025), 
which reported that age is not an independent 
determinant of leprosy but is more closely related to the 
duration of exposure, contact patterns, and 
environmental conditions. The absence of a significant 

association may be explained by the relatively 
homogeneous age distribution among respondents, 
with nearly all participants belonging to the productive 
age group. In contrast, male sex was significantly 
associated with leprosy occurrence, consistent with 
previous studies by Yang et al. (2022), Sari et al. (2021), 
and Nugroho et al. (2020). Men generally have greater 
occupational and social exposure outside the household, 
increasing the likelihood of contact with infectious 
sources. In addition, lower health-seeking behavior and 
poorer personal hygiene practices among men may 
further contribute to the higher risk of leprosy (Salsabila 
et al., 2023). 

Healthy housing status and personal hygiene 
were also significantly associated with leprosy 
occurrence. Similar findings have been reported by 
Rohmah et al. (2020), Dewi et al. (2022), Wahyuni et al. 
(2021), and Rini et al. (2023), who demonstrated that 
poor housing conditions increase the risk of leprosy 
transmission. Inadequate ventilation, poor natural 
lighting, overcrowding, and poor sanitation may 
facilitate prolonged exposure to Mycobacterium leprae, 
particularly among household members living with 
untreated patients (Ploemacher et al., 2020). Likewise, 
respondents with poor personal hygiene had a 
significantly higher risk of leprosy than those with good 
personal hygiene. This finding is consistent with studies 
by Dewi et al. (2021), Aisah et al. (2020), Sitorus et al. 
(2020), Bestari et al. (2023), and Novita et al. (2023). Poor 
hygiene practices may increase exposure to pathogenic 
microorganisms and facilitate the transmission of M. 
leprae, particularly in environments with inadequate 
sanitation. 

A history of close contact with leprosy patients 
was identified as the strongest risk factor in this study, 
consistent with its high odds ratio. Similar findings have 
been reported by Bestari et al. (2023) and Karani et al. 
(2025), who found that household contacts have a 
substantially higher risk of developing leprosy than 
individuals without such exposure. Because M. leprae is 
primarily transmitted through respiratory droplets, 
prolonged and repeated contact with untreated 
multibacillary patients increases the likelihood of 
infection, especially in overcrowded households with 
poor ventilation (Ploemacher et al., 2020). In addition, 
the absence of BCG vaccination was significantly 
associated with leprosy occurrence. This finding agrees 
with previous studies by Susanti et al. (2016), Cuevas et 
al. (2021), and Pertiwi et al. (2024), which demonstrated 
that BCG vaccination provides partial protection against 
leprosy through cross-immunity between Mycobacterium 
tuberculosis and M. leprae. These findings highlight the 
importance of strengthening contact investigation and 
maintaining high BCG vaccination coverage in endemic 
areas. 
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This study has several strengths. It was conducted 
in a referral hospital that receives leprosy patients from 
multiple districts across West Nusa Tenggara, providing 
a representative population for evaluating factors 
associated with leprosy in the province. Nevertheless, 
several limitations should be acknowledged. The case-
control design cannot establish causal relationships, 
recall bias may have influenced participants' responses 
regarding previous exposures, and the study was 
conducted at a single referral hospital with a relatively 
small sample size, which may limit the generalizability 
of the findings. 

The findings of this study have important public 
health implications. Strengthening early case detection, 
household contact tracing, health education to improve 
personal hygiene, promotion of healthy housing 
conditions, and maintaining high BCG vaccination 
coverage should be prioritized to reduce leprosy 
transmission and disability in endemic areas. Future 
multicenter studies with larger sample sizes are 
recommended to further validate these findings and 
provide stronger evidence for leprosy control programs 
in Indonesia. 
 

Conclusion  

Based on the results of the study on the analysis 
of leprosy risk factors at Mataram University Hospital, it 
can be concluded that male sex, poor healthy housing 
status, poor personal hygiene, a history of contact with 
leprosy patients, and the lack of a BCG vaccination 
history are significant risk factors for the occurrence of 
leprosy. Conversely, an age of more than 15 years is not 
a risk factor for the occurrence of leprosy at Mataram 
University Hospital. 
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