
Leprosy is an important chronic infectious disease in many developing countries with a projection of 1 million 

people living with WHO grade 2 disability by 2020. Several factors are thought to play a role in disability 

development in leprosy including the type of leprosy, the number of nerve trunk involved, leprosy reaction 

and duration of active disease. The aim of this study is to understand associated risk factors for the 

development of hand disability in leprosy patients in Indonesia. This is a cross-sectional study on 77 leprosy 

patients conducted in August 2019 in Alverno Leprosy Hospital, Singkawang, Indonesia to study the risk 

factors for hand disability. Associated risk factors include age with odds of 1.055 CI (1.015-1.096) p 0.007, 

females with odds 0.156 CI (0.048-0.508) p 0.002 and history of dropout from treatment with odds 4.225 CI 

(1.158-15.410) p 0.029. Understanding risk factors for hand disability in leprosy is an important step in moving 

towards reducing the rate of this disability development. Reducing the duration of active disease by early 

detection, prompt as well as adequate  treatment and strict follow-up are likely to be  critical  factors in 

reducing the risk of disability.
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and 2020 with an estimation of 1 million people 

living with WHO grade 2 disability (Sanford et al 

2016, Richardus & Habemma 2007).

Disability can be defined as a difficulty in 

functioning at the body, personal, or societal 

levels, in one or more life domains, as experi-

enced by an individual with a health condition in 

interaction with contextual factors (Leonardi et al 

2006). The bacterium, Mycobacterium leprae, 

infects the skin and peripheral nerve fibres 

Introduction

Leprosy is an important chronic infectious disease 

especially in developing countries with high rates 

of poverty, overcrowding and under nutrition.

It is a major public health problem due to the 

disabilities that come with it. World Health 

Organization (WHO) disability grading system is 

currently used to measure the extent of 

disabilities for leprosy patients. It is projected that 

there will be  5 million new cases between 2000 



causing sensory and motor impairment that 

result in deformities as well as disabilities. The 

prevalence of disability varies significantly 

between studies ranging from 10% to 24.3% 

(Kumar et al 2012).

There are currently very few research studies 

available on the risk of hand disability in leprosy. 

Several factors are thought to play a role in the 

development of leprosy-related disabilities 

including the type of leprosy, the number of nerve 

trunk involved, leprosy reactions and duration of 

active disease (Kumar et al 2012, Lana et al 2013).

Indonesia is ranked third for the highest number 

of new leprosy cases after India and Brazil (Tiwari 

et al 2018). We conducted this cross-sectional 

study in Alverno Leprosy Hospital Singkawang

in an attempt to assess the factors that are 

associated with hand disabilities in leprosy 

patients.

Patients and Methods

This was a cross-sectional study conducted in 

Alverno Leprosy Hospital, Singkawang, West 

Kalimantan, Indonesia in August 2019. It was a 

part of a collaborative study with Katamataku 

Project involving Ophthalmologists, Dermato-

logists  and  Physiatrist  from  University  of 

Indonesia, Jakarta, Indonesia. The inclusion 

criteria were :  leprosy patients who had received 

multidrug treatment (MDT) and living in Sing-

kawang and the exclusion criteria were age less 

than one-year-old and unknown leprosy type. 

There were 77 patients included in this study. 

Ethical approval was obtained from Ethical 

Committee of Faculty of Medicine University of 

Indonesia – Cipto Mangunkusumo Hospital.

Sociodemographic and clinical information was 

collected from medical records and also  history 

taking. Hand disability grading was examined by 

Dermatologists and physiatrists.

The dependent variable was hand disability (no 

disability or grade I disability or grade II disability). 

The independent variables were age, sex, 

education level, type of leprosy (MB, PB), history 

of leprosy reaction and history of dropout from 

treatment.

Operational Definitions used are as per WHO 

criteria (Brandsma & van Brakel 2003, WHO 2018)

G0D – no anaesthesia, no visible deformity or 

damage in hands.

G1D – anaesthesia present, but no visible 

deformity or damage in hands.

G2D – visible hand deformity or damage present 

i.e. claw hands, ulcers, absorption of the digit.

Pauci-bacillary – five or fewer lesions without 

bacterium found in skin smears.

Multi-bacillary – more than five lesions and/or 

detection of bacterium in skin smears.

Leprosy Reaction – Type 1 Reaction Reversal 

Reaction (RR) and/or Type 2 Reaction Erythema 

Nodosum Leprosum (ENL).

Data Management and Analysis : The collected 

data were checked by the principal investigator 

and entry was done using Microsoft Excel. The 

data were then exported to STATA software for 

statistical analysis. Frequencies were used to 

calculate the prevalence of disability; ordered 

logistic regression was done to calculate the odds 

ratios with 95% confidence interval.

Results

Results of the study are presented in Tables 1

and 2.

Sociodemographic Characteristics

Of the 77 studied patients, 49 (63.6%) were males 

and 28 (36.4%) were females, mean age was 49 

18.2 years. Table 1 presents the patients' clinical 

and socio- demographical characteristics of these 

patients. Concerning education levels, 33 (42.9%) 

did not attend school, 28 (36.4%) completed 

primary school education, 5 (6.5%) completed 
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Table 1 : Socio-demographic and clinical characteristic of leprosy patients in Alverno Leprosy 
Hospital, Singkawang, West Kalimantan, Indonesia

Variable n %

Sex Male 49 63.6

Female 28 36.4

Education Level No Education 33 42.9

Primary School 28 36.4

Middle School 5 6.5

High School 8 10.4

Bachelor's Degree and Above 3 3.9

Type of Leprosy Paucibacillary 21 27.3

Multibacillary 56 72.7

History of Leprosy Reaction No 32 41.6

Yes 45 58.4

History of Dropout from Treatment No 57 74.0

Yes 20 26.0

WHO Disability Grading 0 38 49.4

1 10 13.0

2 29 37.7

Table 2 : Factors Associated with hand disability in leprosy patients in Alverno Leprosy Hospital, 
Singkawang, West Kalimantan, Indonesia

Characteristics Odds Ratio (95% CI) SE Sig

Age 1.055 (1.015-1.096) 0.021 0.007

Sex Male 1

Female 0.156 (0.048-0.508) 0.094 0.007

Education Level No Education 3,413,479 4.24e+09 0.990

Primary School 4,369,532 5.43e+09 0.990

Middle School 6,054,694 7.52e+09 0.990

High School 1.60e+07 1.99e+10 0.989

Bachelor's Degree and Above 1

Type of Leprosy Paucibacillary 1

Multibacillary 0.381 (0.110-1.310) 0.240 0.126

History of No 1

Leprosy Reaction Yes 0.620 (0.216-1.784) 0.334 0.376

History of No 1

Dropout from Yes 4.225 (1.158-15.410) 2.789 0.029

Treatment



secondary school education, 8 (10.4%) completed 

high school education, and 3 (3.9%) completed 

Bachelor's degree and above. 21 (27.3%) presen-

ted with paucibacillary leprosy and 56 (72.7%) 

presented with multibacillary leprosy. 32 (41.6%) 

did not experience leprosy reaction and 45 

(58.4%) did. 57 (74.0%) did not have a history of 

dropout from treatment and 20 (26.0%) did. As 

for WHO disability grading, 38 (49.4%) presented 

with G0D, 10 (13%) presented with G1D and 29 

(37.7%) presented with G2D.

Factors Associated with Disability Grading

Table 2 gives details of factors associated with 

hand disability (grade 0, 1 or 2). The variables 

were statistically analysed using ordered logistic 

regression. Among all the factors studied, age, sex 

and history of dropout from treatment were 

found be significantly related with hand disability. 

Age increased the risk of hand disability (OR 

1.055, CI (1.015-1.096), p 0.007). Female patients 

were less likely to have hand disability (OR 0.156, 

CI (0.048-0.508), p 0.002). Patients with history of 

dropout from treatment were more likely to 

develop hand disability ( OR 4.225, CI (1.158-

15.410), p 0.029).

Patients with bachelor's degree and above were 

less likely to develop hand disability (OR > 3.41e + 

6, p > 0.990. Patients with MB were less likely

to develop hand disability (OR 0.381, CI (0.110-

1.310), p 0.126). History of leprosy reaction had 

an OR of 0.620, CI (0.216-1.784), p 0.376.

Discussion

This study revealed that 50.7% of the leprosy 

patients had G1D or G2D. Among those with 

disability, 13% had G1D while 37.7% had G2D. 

Age, sex and history of dropout from treatment 

are the factors found to be associated with 

disability. The high prevalence of disability in this 

study proves that there is still a problem with 

early detection and prompt treatment specifically 

in Singkawang. According to Sales et al (2013), 

early treatment before the presence of any 

disability can greatly reduce the probability of 

developing disability in the future. This research 

showed that 42.9% of the leprosy positive 

patients did not receive any form of education, 

which may translate to the fact that there is a lack 

of knowledge to seek health care at early stage of 

the disease. Many only looked for treatment 

when deformities are already present. There 

were about 4% of the patients below the age of 10 

years old which may mean that the disease is still 

actively spreading. Children are at extremely high 

risk of contracting leprosy, especially if there is 

neighbourhood contact, intra-familial contact or 

presence of more than one leprosy positive in a 

household (Dogra et al 2014).

Age is one of the factors related with hand 

disability grading. According to Moschioni et al 

(2010), the risk of nerve impairment is higher with 

age. Leprosy is a chronic disease and disability is a 

complication that takes time to develop, i.e. the 

longer the active disease is present, the higher 

the risk of disability (Moschioni et al 2010). The 

main reason for early detection and prompt 

treatment with MDT is to reduce the time of 

active disease, however, we have to understand 

that MDT does not completely protect the patient 

from disability (Sales et al 2013). Age is therefore 

an important factor for the development of hand 

disability as MDT alone is unable to completely 

reverse or stop the progression of disability.

Sex is another factor that is associated with 

prevalence of leprosy and hand disability grading. 

In this study, females are found to have lower 

disability grading as compared to males. Different 

studies found controversial impact of leprosy on 

male and female. In Asian countries, leprosy 

affects more males than females which is in 

accordance to the finding in this study whereby 

49 (63.6%) were males and 28 (36.4%) were 
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45 (58.4%) out of 77 participants experienced 

leprosy reactions. All these factors could contri-

bute to the high rate of dropout from treatment

in this study. Further studies on dropout from 

treatment could be useful in order to pin-point 

the affecting factors, minimize disability as well as 

to reduce the rate of leprosy transmission 

specifically in Singkawang, Indonesia.

In this study, the type of leprosy did not show any 

association with disability grading. MB type 

leprosy is known to be associated with higher 

disability than PB type leprosy. One critical 

information lacking in this study is the delay in 

treatment, meaning the duration of symptoms 

until the start of MDT which may play an 

important role in determining the progression of 

disability. According to Kumar et al (2012), delay 

in treatment has an OR 2.27 (1.04-4.96). It might 

be possible that the MB type group in this study 

received treatment earlier than the PB type 

group, resulting in no association between MB 

and PB type leprosy with disability grading.

History of reactions did not show any association 

with hand leprosy grading. According to Pan 

American Health Organization, reactions occur in 

10-30% of all leprosy cases. In this study, there 

was 45 (58.4%) of patients presenting with history 

of reactions. It is widely known that reactions, 

both type 1 and type 2, are main contributors to 

disability. Steroids have been the mainstream 

treatment of reactions with an efficacy of up to 

70%, however, it is only effective if given within

6 months since the most recent acute episode 

(Pan American Health Organization 2006). One 

limitation in this study is that we did not have any 

data on the treatment of leprosy reaction, such as 

the time of steroid administration since the onset 

of the episode, which may be an important factor 

in determining the rate of disability progression in 

this study.

females. In Africa, females outnumber males with 

females suffering a higher proportion of disabi-

lities than males, due to the lack of awareness of 

causation and access to healthcare as compared 

to men (Liu et al 2018). In Indonesia, Jaminan 

Kesahatan Nasional (JKN), which is one of the 

world's largest national health insurance progra-

mmes provides free healthcare to 80% of 

Indonesia's population, meaning that access to 

healthcare for females in Indonesia is no longer a 

detrimental issue (The Lancet 2019).

History of dropout from treatment is also an 

important factor associated with hand disability 

grading. If the treatment is started and completed 

before the presence of disability, the rate of 

deterioration was found to be 4.5/100 PY and this 

is much higher at 10.5/100 PY if treatment was 

started and completed at grade 1 or 2 disability 

(Sales et al 2013). Kumar et al (2012) also 

suggested that the incidence of disability is

higher if treatment is not completed. A history of 

dropout from treatment is a factor that can be 

indirectly translated to longer duration of active 

disease, which is one main contributor of hand 

disability and can therefore affect disability 

progression as well as grading.

In this study, 20 (26.0%) out of 77 participants had 

a history of dropout from treatment. There has 

yet to be a research on the rate of dropout from 

treatment specifically in Singkawang, however, 

several studies found that it ranges between 10-

20% in Indonesia (Rachmani et al 2013, Susanti

et al 2018). There are many factors for treatment 

dropout such as socio-economic status, level of 

knowledge, adverse effects, loss of working hours 

and distance from patient's residence to the 

healthcare institution (Girao et al 2013). All 77 

participants had an income of less than Rp 

400,000.00 per capita, which is under Indonesia's 

poverty line. 33 (42.9%) out of 77 participants

did not undergo any form of proper education.
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Conclusion

Leprosy remains as a contributor of disability

in Indonesia. The factors associated with hand 

disability grading in this study include age, sex and 

history of dropout from treatment. Even though 

history of reaction did not turn out to be a factor, 

it is still crucial to increase awareness of both RR 

and ENL to ensure early treatment with steroids, 

preferably 6 months since the onset of the 

reaction. Early case detection and prompt 

treatment can only be effective in disability 

prevention, if follow-ups are done appropriately 

to ensure completion of MDT as well as early 

treatment of leprosy reactions.
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