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Measuring leprosy case detection delay D
and associated factors in Indonesia:

a community-based study
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Abstract

Background Leprosy is a public health burden in Indonesia with a high number of new cases every year and a high
proportion of disability among new cases. Case detection delay (CDD) can contribute to ongoing transmission and
increased disability chances among leprosy patients. This study aimed to establish the CDD of leprosy and the factors
associated with detection delay in Indonesia.

Method Community-based study with a cross-sectional design. Data were collected through interviews about
sociodemographic and behavioral factors, anticipated stigma, and duration of CDD. Leprosy classification and case
detection methods were obtained from health service records. A random sample was taken of 126 leprosy patients
registered between 1st October 2020 and 31st March 2022 in the Tegal regency in the Central Java Province. Data
were analysed by descriptive and analytical statistics using multiple linear regression.

Results The mean CDD, patient delay, and health system delay were 13.0 months, 9.7 months, and 3.2 months,
respectively. Factors associated with longer CDD are younger age (below 35 years), male, found through passive case
detection, and not having a family member with leprosy. Factors associated with longer patient delay were being
younger (below 35 years), being male, not having a family member with leprosy, and anticipated stigma of leprosy. It
was not possible to reliably identify factors associated with health system delay.

Conclusion CDD in leprosy should be reduced in Indonesia. The Indonesian National Leprosy Control Program
(NLCP) is advised to adopt an integrated intervention programme combining active case detection with targeted
health education to reduce CDD and thereby preventing disabilities in people affected by leprosy.
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Background

Globally annual new case detection fell from around
750,000 in 2000 to just over 200,000 in 2019 [1]. Leprosy
remains a public health problem because of the physi-
cal disability and social stigma it causes. Therefore, the
WHO global target for leprosy is a 70% reduction in the
annual number of new cases detected and a 90% reduc-
tion in the rate per million population of new cases with
Leprosy Grade 2 Disability (G2D) as compared to base-
line numbers reported in 2020 [2].

In 2000, the prevalence rate of leprosy was 0.9/10,000
population in Indonesia, and thereby leprosy was elimi-
nated as a public health problem (which is defined as a
prevalence rate of less than 1/10,000 population) [3].
Nevertheless, Indonesia has the third-highest number of
new leprosy cases and leprosy cases with disability (indi-
cated as G2D) in the world, after Brazil and India [1].
G2D in leprosy is defined as visible deformities due to
leprosy neuropathy [4]. G2D has been proposed as a more
appropriate and robust indicator for disease burden than
leprosy prevalence because it is less susceptible to opera-
tional factors such as detection delay [5]. Indirectly, G2D
also provides information on other factors that influence
case detection, such as community awareness about lep-
rosy, the capacity of health staff to recognise early signs
and symptoms, and, to some extent, the quality of the
leprosy health services themselves [6]. Between 2001
and 2019, the incidence of leprosy in Indonesia remained
stable, with the number of newly diagnosed leprosy cases
ranging between 17,000 and 20,000 per year [7]. Accord-
ing to the Indonesian National Leprosy Control Program
(NLCP), the number of new cases of leprosy in 2021
was 10,976 and the prevalence rate was 0.43 per 10,000
population [3, 8, 9]. These lower figures are probably due
to disruption of the leprosy case detection programme
because of the Covid-19 pandemic, as was also the case
in many other leprosy control programmes worldwide [9,
10]. The rate of G2D in 2000 was 6/1,000,000 population,
increased to 8.7/1,000,000 in 2011, and decreased again
to 2.47/1,000,000 in 2021, although this figure probably
does not reflect the real situation due to the disruption
in the leprosy programme caused by the Covid-19 pan-
demic [3, 8, 9]. The G2D rate in Indonesia is more than
1/1,000,000 and thereby considered by the WHO repre-
sent a high leprosy burden [9, 11, 12].

The number of new leprosy cases with G2D is an indi-
cator of delayed detection. The reduction of detection
delay is crucial for two reasons: (1) to reduce the trans-
mission of Mycobacterium leprae, the causative agent of
leprosy, and thereby reducing the number of new lep-
rosy cases annually, and (2) to reduce the number of new
leprosy cases with G2D and thus preventing disability
in leprosy patients. Delayed case detection is associated
with disability in leprosy because nerve damage usually
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becomes irreversibly after six months of onset [13]. The
diagnosis should ideally be made within six months,
allowing treatment with corticosteroids to reduce inflam-
mation in and around peripheral nerve fibers caused by
leprosy and thereby preventing loss of nerve function and
the resulting disabilities [14]. Early detection and treat-
ment before disabilities develop remains the key strategy
in leprosy to halt transmission of leprosy in the com-
munity and to prevent disability [4]. Since passive case
detection is ineffective to improve early case detection,
active case detection is encouraged [15]. Early case detec-
tion should therefore be a priority in any leprosy control
programme [2].

To develop an efficient and effective intervention to
improve early case detection of leprosy in Indonesia, it
is necessary to know the factors related to case detec-
tion delay (CDD). Currently, the factors related to lep-
rosy CDD in Indonesia are not fully known. Also, there
is no clear information about the duration of CDD of
leprosy in Indonesia [16]. This study aimed to establish
CDD of leprosy in Indonesia and the associated factors.
The results of this study can lead to recommendations
to improve early case detection of leprosy and thereby
reducing the transmission of M. leprae and the occur-
rence of G2D in leprosy patients.

Methods

Study Design

This community-based cross-sectional study established
the duration of the CDD of leprosy in months and identi-
fied factors associated with this CDD. It was conducted
according to the STROBE Statement (Additional file 1:
Table S1) [17]. Data were collected through question-
naires that were completed during interviews by trained
interviewers with patients who were diagnosed with lep-
rosy. Sociodemographic factors included age, sex, years
of education, living area, marital status, employment,
and the distance from home to the healthcare service.
Behavioral factors included knowledge about leprosy, the
first action taken by people with leprosy to seek medi-
cation, the first healthcare service visited, and the num-
ber of examinations by or visits to healthcare services
before leprosy was diagnosed. Furthermore, anticipated
stigma was studied (see below). Clinical data from health
records were used to identify the method of case detec-
tion of leprosy. We distinguished passive case detection
if patients visited healthcare services, and active case
detection if patients were found through case detection
activities in the community. Leprosy was classification as
either paucibacillary (PB) or multibacillary (MB) leprosy,
according to the World Health Organization (WHO) lep-
rosy guidelines, which are also used by the Indonesian
National Leprosy Control Program (NLCP) [7].
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Study area

The study was carried out in June 2022 in Tegal Regency,
Central Java Province, which is a leprosy endemic area
on Java Island in Indonesia. Java Island has the largest
population and the highest number of leprosy cases in
Indonesia [9]. Tegal Regency attained elimination as pub-
lic health problem (prevalence<1/10,000 population) in
2021 when the prevalence rate reached 0.8/10,000 popu-
lation. The lower prevalence rates in 2020 and 2021 are
probably due to the disruption of the leprosy case detec-
tion programme because of the Covid-19 pandemic, as
was also the case in Indonesia and globally. Although the
prevalence rate had decreased since 2017, the percentage
of G2D in new cases remained around 10% [18, 19]. The
leprosy prevalence rate and G2D percentage in new cases
in Tegal Regency are higher than in Indonesia overall
[9, 19]. The higher cases and G2D percentage of leprosy
patients indicate that leprosy is still a public health bur-
den in the Tegal Regency [11, 20].

Population and Sample

The study population included people affected by leprosy
living in Tegal Regency. The target population consisted
of people registered at the District Health Office of Tegal
Regency between 1st October 2020 and 31st March 2022
as having leprosy. We assumed that having been regis-
tered recently would enhance people’s ability to remem-
ber the duration of CDD and thereby minimising recall
bias. We applied the following inclusion criteria: receiv-
ing treatment for leprosy or being released from leprosy
treatment, being able to provide informed consent, and
being able to communicate in Bahasa Indonesia [21]. The
required sample size was calculated using the formula for
cross-sectional studies, with an estimated proportion of

Sampling Frame of 171
leprosy patients

» 11 leprosy patients were not
chosen as the sample

After randomization
base on the power
calculation, the sample
size is 160 leprosy
patients

After visiting at the leprosy

patient’s home, 34 people

cannot be included in the
sample, due to:

21 persons had moved to
another city to work, 5 persons
were dead, 4 persons refused, 2

persons was not found due to
the address is not clear, and 2
persons has been detected as
leprosy patients before year
2020.

The final sample is 126
included in the study

Fig. 1 Flow diagram of sample selection
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10% of patients having G2D [22]. We thus derived a sam-
ple size of 139 (CI 95%, d 5%). Assuming a non-response
rate of 10%, the final sample size was 153, rounded to 160
respondents. By means of computerised random sam-
pling we selected 160 patients from the sampling frame
of 171 patients aged 18 to 65 years (Fig. 1). Finally, we
were able to recruit 126 respondents.

Measurement tools

The interview contained questions about socioeconomic,
community, and demographic factors, formulated on the
basis of research experience in Indonesia [21]. Regard-
ing anticipated stigma of leprosy in the community, we
first asked the respondents one question to ensure that
they had heard of leprosy. We then asked three questions
based on the SARI STIGMA scale [21]. These questions
were: (1) Did you expect that other people would think
differently about you if they knew about the sign on your
body? (2) If yes, why do you expect they would think dif-
ferently about you? (3) Did you talk with anybody about
the disease after it was diagnosed? (Additional file 2: Text
S1). The scale of the anticipated stigma ranges from 0 to
8, with higher scores indicating more anticipated stigma.

To measure knowledge about leprosy, we used the eight
knowledge questions from the KAP (Knowledge, Attitude
and Practice) Questionnaire that had been developed for
the Indonesian context [23, 24]. The score was calcu-
lated by adding up the correct answers, even if incorrect
answers were present. The knowledge score ranges from
0 to 9. We define ‘poor knowledge’ as a score of 3 or less
(<33% correct), ‘moderate knowledge’ as a score between
3 and 6 (33-67% correct), and ‘adequate knowledge’ as a
score of 6 or more (>67% correct) [23, 24]. The question-
naire can be found online. (https://www.leprosy-informa-
tion.org/toolkits/perception-study-toolkit-pst-0).

We measured CDD as the duration from the moment
that the respondent noticed the first symptom or sign
of leprosy until the leprosy diagnosis. The duration was
in months using the CDD questionnaire that has been
validated in the Indonesian context [25]. We described
patient delay as the duration from onset of the symptom
or sign until the first visit to a healthcare service. Health
system delay was defined as the period from the first visit
to a healthcare service until receiving the leprosy diagno-
sis [26, 27]. We categorised a CDD period with a thresh-
old of 6 months in which more than 6 months means that
lasting nerve damage and the resulting disabilities are
more likely to occur [14]. The CDD questionnaire also
contained questions about health seeking behavior of
leprosy patients from noticing the initial signs of leprosy
until having leprosy diagnosed by the appropriate health-
care services [25, 28]. The questionnaire can be found
at  https://www.leprosy-information.org/resource/case-
detection-delay-questionnaire [28].
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Data Collection and Analysis

Data collection took place through interviews by trained
Indonesian interviewers with appropriate academic
background. The interviewers also collected clinical
data of leprosy patients recorded in the patient chart at
the healthcare service. With the permission of health-
care staff, interviewers visited eligible leprosy patients.
The interviewers introduced themselves as healthcare
staff partners, explained the study, and asked for their
informed consent.

Data were entered into an SPSS database and analysed
using descriptive and analytical analyses. Means (with
95% CI) and medians were used to summarise numerical
data, including the main outcome measure (CDD). Fre-
quency distributions and percentages were presented for
categorical data, including the duration of CDD for each
group. We used multivariable linear regression analysis
to investigate factors related to CDD [29]. First, the cor-
relation between the independent variables with CDD as
the dependent variable was tested with the Pearson cor-
relation test. The data on CDD were transformed into a
log distribution [30]. Factors associated with CDD were
identified through backward selection in a model con-
taining all candidate factors [31]. Factors with the high-
est p-value were dropped from the model until all factors
had a p-value of <0.05.

To explain the variation of the multiple regression
model factors related to CDD, we also calculated the
determinant coefficient (R%). The underlying assumptions
of the linear regression regarding linearity, homoscedas-
ticity, and normality and independency of the residu-
als were assessed graphically. Multicollinearity between
candidate factors was assessed using the Variance Infla-
tion Factor (VIF) [32-35]. Quantitative analysis was con-
ducted using SPSS 27.

Ethical considerations

This study was carried out according to the principles
stated in the Declaration of Helsinki and followed The
International Ethical Guidelines for Health-related
Research Involving Humans prepared by the Coun-
cil for International Organizations of Medical Sciences
(CIOMS) in collaboration with the World Health Organi-
zation (WHO) 2016.

Ethical approval was obtained from the Faculty of Pub-
lic Health, Universitas Diponegoro Semarang in Indo-
nesia, with certificate number 43/EA/KEPK-FKM/2022.
All study respondents were given study information with
details about leprosy, the study purpose, the right to with-
draw, and the confidentiality of the disease status of the
respondent. All respondents gave written informed con-
sent [36].
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Results

Characteristics of respondents

Table 1 provide information on the factors related to
CDD of the 126 respondents in the study. Seventy-nine
respondents (63%) were male. The age of the respon-
dents age ranged from 18 to 65 years, with a mean of
42.0 years (95% CI: 39.9-44.1). Fifty-nine (47%) respon-
dents were in the age group of 35-50 years. Of all, 100
(75%) had completed primary or secondary education,
and the mean number of years of education was 7.5 years
(95% CI: 6.8-8.2). Eighty-five (68%) respondents were
employed, 91 (72%) were married, and 87 (69%) lived in
a rural area. The mean distance from home to the near-
est healthcare center was 3.75 km (95% CI: 3.2—4.4), with
107 (85%) respondents living in areas with a distance to
a healthcare center of less than 5 km. One hundred and
two respondents (81%) had MB leprosy, and 80 (64%)
were diagnosed through passive case finding.

Case detection delay

The mean CDD was 13.0 months (95% CI: 10.3-15.6),
with a median of 5.5 months. The mean patient delay
was 9.7 months (95% CI: 7.3-12.2), with a median of 3.0
months. The mean health system delay was 3.2 months
(95% CI: 2.0—-4.5), with a median of 0 months. Nearly half
(60, 48%) of the respondents had a delay of more than six
months.

The mean CDD was longer in the age group 18-34
years (x =20.0; 95% CI: 13.6-26.3) than in the age groups
of 35-50 years (x =12.1; 95% CI: 8.4-15.8) and 51-65
years (x =6.5; 95% CI: 3.8-9.2). The delay mean was
also higher in males (x =14.4; 95% CI: 10.9-17.9) than
in females (x =10.5; 95% CI: 6.4—14.7). Furthermore, the
mean delay was higher in employed people (x =13.5; 95%
CI: 10.2-16.8) than in those who did not work (x =11.9;
95% CI: 7.3-16.6). Respondents living in urban areas (x
=16.0; 95% CI: 9.7-22.4) had a longer delay than those
living in rural areas (x =11.6; 95% CI: 8.9—14.3) (Table 1).

The CDD (Table 1) was longer for respondents with MB
leprosy (x=13.2; 95% CI: 10.3-16.0) than for PB leprosy
(x=13.1; 95% CI: 10.3-16.0). Respondents found through
passive case detection had a longer CDD (x=16.5; 95% CI:
12.8-20.1) than patients found by active case detection
(x=6.7; 95% CI: 3.9-9.9).

Behavioral factors

The mean knowledge score of leprosy was 5.7 (95% CI:
5.4-6.0), ranging between 0 and 9 of 126 respondents,
57% had adequate knowledge (score ranging between
6 and 9). Three types of health-seeking behavior were
reported as the first action taken when respondents
noticed the first signs or symptoms of leprosy. In the
first group almost half (57, 45%) applied ‘self-medication’
such as a balm, olive oil, coconut oil, using traditional
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Table 1 Sociodemographic characteristics of respondents and factors of case detection delay

Variables Frequency % Mean 95%Cl
CcDD
a. Sociodemographic characteristics
Age groups 18-34 years 36 29 200 13.6-26.3
35-50 years 59 47 121 84-158
51-65 years 31 24 65 3.8-9.2
Sex Male 79 63 144 109-179
Female 47 37 105 6.4-14.7
Education Groups No School orincomplete elemen- 26 21 7.1 38-104
tary school
Complete education at pri- 100 79 145 113-17.7
mary school or a higher level of
education
Occupational Non-Employed (Does not have 41 32 119 7.3-16.6
ajob)
Employed 85 68 135 102-168
Marital Status Unmarried 35 28 140 8.3-19.8
Married 91 72126 9.6-15.6
Area of Residence Rural 87 69 116 89-143
Urban 39 31 160 9.7-224
Distance 5kmor less 107 85 123 9.6-15.0
More than 5 km 19 15 168 7.0-26.6
b. Clinical factors
Leprosy Type PB 24 19 123 4.7-19.8
MB 102 81 131 103-16.0
Case detection method Passive 80 64 165 12.8-20.1
Active 46 36 69 3.9-99
c. Behavioral factors
Knowledge Poor? 10 8 82 1.8-146
Moderate® 44 35 130  87-173
Adequate® 72 57 136 9.8-17.5
Healthcare-seeking behavior (First action) Initially ignored the leprosy 21 17 99 35-163
symptoms
Self-medication and seeking 57 45 131 9.6-16.7

not appropriate medicine and
healthcare services

Visiting appropriate healthcare 48 38 141 9.0-19.2
service
First healthcare visited Medical Doctor (GP) 36 29 124 79-17.0
Neurologist 1 1 0 It can-
not be
analysed
Hospital 6 5 233 -8.0-54.7
Health center 67 53 121 86-15.6
Dermatologist 16 12 149 7.3-225
Number of consultations/visits to healthcare before leprosy diagnosis 0 50 40 100 64-13.6
1 36 29 178 11.3-244
2 17 13 135 56-21.5
3 or more 23 18 114 6.6-16.2
d. Anticipated stigma
Having family member with leprosy No 100 79 145 11.3-176
Yes 26 21 72 3.0-114
Heard about leprosy before being diagnosed with leprosy No 72 57 134 9.5-17.2
Yes 54 43 125 8.8-16.1
Expectation that other people would think differently about them if they No, not at all 78 62 122 8.8-15.6

knew about the sign on their body
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Table 1 (continued)
Variables Frequency % Mean 95%Cl
cDD
Yes, maybe a little bit 23 18 153 94-21.2
Yes, absolutely 25 20 132 6.2-22.1
Expectation that other people would think differently about them because  No 122 97 128 10.1-15.5
a leprosy patient is considered unclean (kush)
Yes 4 3 185 7.1-29.9
Talked with anybody about the disease after being diagnosed with leprosy ~ No 6 5 220 23-417
Yes, only with family or close 111 88 120 9.5-14.6
friends
Yes, with anybody who showed 9 7 188  -1.5-390
interest
2 ascore of 3 or less; °. a score between 3 and 6; ©. a score of 6 or more
Table 2 Linear regression model for the factors related to case detection delay (log;,)
Variables Coefficient B Standard Error Coefficient B Standardised CoefficientB t P-value
Constant 0.748 0.182 4.109 0.000
Age (Years) -0.011 0.003 -0.246 -3.112 0.002
Sex (O=Female, 1=Male) 0.206 0.084 0.194 2453 0016
Case detection method (0=Active, 1 =Passive) 0313 0.084 0.293 3.704 0.000
A family member had a leprosy patient (0=VYes, 1=No) 0.313 0.101 0.247 3.098 0.002

R%?=0.27, F=10.94, P-value <0.001

medicine like “jamu” [herb], galangal or onion, cosmet-
ics, a skin ointment or tinea versicolor medicine, skin
care, and giving a compress, or primarily did not seek
appropriate healthcare services. For instance, they visited
non-qualified practitioners such as nurses or midwives
without the capacity to diagnose leprosy. The second
group with a total of 48 (38%) respondents, visited an
appropriate healthcare service, such as a medical doctor,
health center (Puskesmas), hospital, dermatologist, and
neurologist. The third group consisted of 21 respondents
(17%), who initially ignored the leprosy symptoms.

Once respondents sought medication, they visited
various kinds of healthcare services. They most often vis-
ited a health center (Puskesmas) (67, 53%), followed by a
general practitioner (36, 28%), dermatologist (16, 13%),
hospital (6, 5%), and neurologist (1, 1%). The number of
consultations or examinations that respondents had in
healthcare services before receiving the leprosy diagnosis
ranged from O to 8. Fifty respondents (40%) received their
leprosy diagnosis on their first visit (Table 1).

Anticipated Stigma

Most respondents had no family members with leprosy
(100, 79%) and had not heard about leprosy before being
diagnosed with leprosy (72, 57%). Of all respondents, 48
(38%) thought they would view themselves differently if
other people knew that they had leprosy. Most respon-
dents only talked with family or close friends about being
diagnosed with leprosy (111, 88%). The mean score of
anticipated stigma was 1.9 (95% CI: 1.7-2.2) with a score
range from 0 to 4 (Table 1).

Factors associated with delay

In univariate analysis, both CDD and patient delay as
dependent variables, showed a statistically significant
correlation in the Pearson correlation test with several
independent variables (Additional file 1: Table S2). In
multivariate analysis, the following factors remained sta-
tistically significant with longer CDD: younger age, being
male, found by passive case detection, and not having a
family member with leprosy (Table 2). Longer patient
delay also showed a statistically significant association in
multivariate analysis with younger age, being male, not
having a family member with leprosy, and not talking
with anybody when they got leprosy as an indication of
anticipated stigma in the community (Table 3).

Discussion

The mean CDD, patient delay, and health system delay
were 13.0 months, 9.7 months, and 3.2 months, respec-
tively. Factors associated with longer CDD were younger
age (below 35 vyears), being male, being diagnosed
through passive case detection, and not having a fam-
ily member with leprosy. Factors associated with longer
patient delay were younger age (below 35 years), being
male, not having a family member with leprosy, and
anticipated stigma of leprosy in the community. It was
not possible to reliably identify factors associated with
health system delay.

The mean (overall) CDD in our study (13.0 months)
is lower than those reported in India, Bangladesh, Bra-
zil, Nepal, China, Paraguay, Ethiopia, Mozambique, and
Tanzania [16, 37—40]. The median CDD in our study (5.5
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Table 3 Linear regression model for the factors related to patient delay (log;)
Variables Coefficient B Standard Error of Standardised t P-
Coefficient B Coefficient B val-
ue
Constant 1.308 0.272 4.805 0.000
Age (Years) -0.012 0.004 -0.266 -3.186 0.002
Sex (O=Female, 1=Male) 0.255 0.093 0.227 2.741 0.007
A family member had a leprosy patient (0=Yes, 1=No) 0234 0.112 0.174 2.080 0.040
Talk to anybody when got a leprosy (0=VYes, 1=No) 0463 0.212 0.182 2.184 0.031

R?=0.19, F=6.93, P-value<0.001

months) is also lower than the median CDD reported
elsewhere in the world, with ranges from 12 to 36 months
[16]. The mean patient and health system delay in our
study (9.7 and 3.2 months) were also lower than reported
in China; Zhang reported a mean patient and health
system delay of 24.4 and 25.7 months, respectively, and
Chu reported a mean patient and health system delay of
30.1 and 34.3 months, respectively [41, 42]. However, the
patient delay in Indonesia is slightly higher than in Nepal
(6.5 months) [43]. A worrying finding in our study is that
nearly half (48%) of the leprosy patients had a delay of
more than 6 months. It is known that nerve damage can
become irreversible after 6 months, leading to longstand-
ing disability in those affected [14]. Therefore, although
the overall CDD appears lower than in other leprosy
endemic countries, it is very important to reduce CDD in
a new leprosy patient. This finding should encourage the
Indonesian National Leprosy Control Program (NLCP)
to implement an intervention programme for the CDD
reduction.

We found younger age (less than 35 years) associ-
ated with longer CDD, contrary to other studies, where
older age was associated with CDD [16]. Incidentally,
a long CDD in young people has been reported before;
for instance, one report on leprosy in Indonesia referred
to a leprosy patient with a long CCD who had already
noticed the symptoms of leprosy when he was a teenager
[44]. An Indian study mentions a young female with lep-
rosy who said that she was not concerned about seeing
the patch that later proved to be the initial sign of lep-
rosy, and therefore did not consult a doctor. Even though
her patch was growing, she only used another soap and
bathed twice to three times daily [26]. These findings may
indicate that young people can have a long CDD because
of ignorance about the initial signs and symptoms of
leprosy.

Being male was also associated in our study with both a
longer overall CDD and patient related CDD. This obser-
vation is in line with studies elsewhere in the world [16].
Delay in males is possibly due to difficulties for males to
come to health facilities on working days because of loss
of income [13, 45].

In our study, leprosy patients with a family mem-
ber with leprosy had a shorter CDD than those without
such a family member. This was also observed in Nepal
and in a recent study in Indonesia, where family helped
treat relatives with leprosy to avoid the risk of the dis-
ease becoming more severe [46, 47]. Also, because fami-
lies were supported by health staff, they recognised early
signs and symptoms of leprosy and knew where to go for
treatment, thereby reducing delay [47].

Compared to active case detection, passive case detec-
tion was associated with a longer CDD. This confirmed
a recent systematic review stating that active case detec-
tion produced the shortest detection delay [48]. Active
case detection leads to earlier detection and significantly
fewer disabilities according to a leprosy expert meeting
[15]. An Ethiopian quantitative study showed active case
detection and contact tracing to be an important strat-
egy to promote early diagnosis, minimise undiagnosed
leprosy cases, and prevent disability [49]. Also, the WHO
Global Leprosy Strategy notes that passive case detection
is insufficient to interrupt transmission of M. leprae [2,
50]. The WHO emphasises integrated active case detec-
tion with contact tracing and preventive chemotherapy
as one of the strategic pillars of the global leprosy strat-
egy [2, 50].

We found in our study that anticipated stigma of lep-
rosy in the community was associated with patient
delay. This is in line with a recent systematic review that
reported an association between delay and the fear of
isolation in which patients did not disclose their leprosy
condition to their community [16]. Several studies link-
ing stigma with delayed case detection of leprosy stated
that stigma would make people afraid of leprosy patients.
This could cause people afraid of having leprosy to con-
ceal their condition or avoid visiting a healthcare cen-
ter for medication, thus causing delayed case detection
[51-53].

A strength of this study is that the duration of CDD in
Indonesia was established with a standardised measure-
ment tool and that relevant factors associated with CDD
could be established. The sample size is sufficiently large
enough for reliable results that could support the Indo-
nesian NLCP in adjusting its control activities to reduce
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detection delays. A limitation is that the generalisation of
the findings would need to be confirmed in other regions
in Indonesia. Since our study design is cross-sectional,
we cannot make definitive causal inferences.

We recommend that the Indonesian NLCP improves
early case detection through active case finding, includ-
ing a contact tracing and community awareness cam-
paign through health education, with emphasis on
targeting young people, males, and communities with
strong leprosy stigma. Examining contacts of new cases
in contact tracing is the most cost-effective method for
early case detection [15]. Health education is required as
an effective intervention to decrease stigma and delays in
leprosy detection [54, 55]. One health education method
is the “contact intervention” strategy, which invites for-
mer leprosy patients to become health educators in their
community. It has been a practical and replicable inter-
vention implemented in Indonesia to reduce stigma [56].
Active case detection can be effective if it is undertaken
by using mapping to identify high-endemic clusters in an
integrated approach to reduce costs and enhance pub-
lic health benefits, and community engagement to build
supportive action in the leprosy programme [50, 57].

Conclusion

CDD in leprosy should be reduced in Indonesia. The
Indonesian NLCP is advised to include an integrated
intervention programme combining active case detec-
tion with targeted health education to reduce CDD and
thereby preventing disabilities in people affected by
leprosy.
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