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Abstract

Background Leprosy reactions (LR) are immune-mediated complications of leprosy that may be associated

with severe and irreversible nerve damage. Non-medical aspects, such as financing, service provision, and health-
care resources in the management of LR are generally overlooked as studies tend to concentrate on clinical features
and treatment. Barriers to accessing care and services are a major cause of suboptimal care for people with leprosy.
This study aims to explore the barriers to and facilitators of high-quality care and management of LR in two leprosy-
endemic countries with different health care models — Indonesia and India — and identify areas for improvement.

Methods A socio-ecological model was adopted. Data were obtained from 66 interviews with individuals who expe-
rienced LR and were seeking care at the two study sites. In addition, immediate family members of individuals with LR
and healthcare workers attending to people with leprosy participated in seven focus group discussions (FGDs).

Results This study highlights the significant impact of public health insurance regulations and uptake at the mac-
rosystem level on the provision of healthcare services, clinical decision-making, care expenditure, and the psychologi-
cal well-being of individuals with LR in Indonesia and India. Lack of specialized health professionals and communica-
tion challenges were identified in both study populations. Indonesian participants encounter additional challenges
due to a fragmented information system and drug shortages. This study identifies key facilitators in providing high-
quality care for LR-affected individuals, including financial assistance, availability of corticosteroid alternatives, timely
provision of care, and counselling. It found that the high coverage of public health insurance cards in the Indonesian
model has increased access to care among individuals affected by LR, despite the challenges. Conversely, the Indian
model of care offers treatment subsidies. The advantage of the Indonesian model is its ability to provide wider access
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ment of LR.

services, Indonesia, India

to high-quality care, whereas the Indian model focuses on those in most need. This study emphasizes the importance
of addressing these challenges through improved communication strategies, education aimed at the affected indi-
viduals, and accessible medical care. Furthermore, variations in care-seeking behaviour and self-care practices were
observed in both sites, underscoring the need for culturally sensitive and comprehensive approaches to the manage-

Conclusion The study findings demonstrate that the factors identified at the four systemic levels are interrelated
and have an impact on the access, acceptability, and management of LR services. Despite its accessibility and wider
coverage of public health insurance, the integrated service model in Indonesia faces challenges associated with com-
plex regulations and the availability of medication. India’s care model offers intensive, specialised care but has difficul-
ties in ensuring sufficient health personnel, resources, and public health insurance coverage. These findings highlight
the need to address these challenges to ensure timely, effective, and comprehensive care for individuals with LR.

Keywords Management of leprosy reactions, Universal health coverage, Person-centred care, Delivery of healthcare

Background

Leprosy is a neglected tropical disease, caused by the
related organisms Mycobacterium leprae and Mycobacte-
rium lepromatosis [1]. Of the 182,815 new leprosy cases
reported to the World Health Organization (WHO) in
2023 71% were in South-East Asia, mainly India (125,785)
and Indonesia (17,025) [2, 3]. Immune-mediated com-
plications of leprosy (‘leprosy reactions, LR) may occur
before, during, or after effective anti-microbial therapy
[3-7]. The reactions are classified as Type-1 reaction
(T1R) and Type 2 reaction (T2R), or erythema nodosum
leprosum (ENL) [7]. There are no data reported to WHO
about the incidence of leprosy reactions but a num-
ber of studies showed that T1R occurs in approximately
20%—40% of leprosy-affected individuals and ENL was
found in 1-8 per 100 person-years-at-risk among indi-
viduals with multibacillary leprosy [8—15]. Leprosy reac-
tions (LR) are a risk factor for irreversible nerve damage
and are associated with disability, emotional distress, and
social isolation [5, 16—20].

LR often result in a significant financial burden on
the affected individual and their family [19]. Systemic
symptoms of the reactions, ENL in particular, reduce the
affected person’s productivity and income and increase
out-of-pocket (OOP) expenditure on treatment [19].
Low-income households affected by ENL are at risk
of being pushed further into poverty [19, 21]. Family
involvement, however, plays a crucial role in care-seeking
behaviour through such moderating factors such as finan-
cial support, advice on care providers, interpretation of
symptoms, response to social norms, managing the dis-
ease, and supporting the healing process [22, 23]. A study
in Brazil showed that 66.7% of married participants with
ENL has a better quality of life compared to those who
were widowed or had no partner or spouse [21]. Families
can influence the care-seeking behaviour, arrange details
of therapy consultation, provide emotional support, help

maintain communication, and contribute to restoring
self-confidence in individuals affected by leprosy [22, 24].
The management of LR is complex for healthcare
workers because of their chronic nature, the recurrence
of reactions, and adverse effects of immunosuppressive
therapy (such as infections, diabetes mellitus, osteopo-
rosis, dyspepsia, moon face, growth suppression, and
adrenal insufficiency); moreover, ENL affects many organ
systems, creating a wide range of symptoms [5, 25, 26].
The WHO-recommended therapeutic approach pre-
cribes prolonged courses of high-dose corticosteroids
and thalidomide for ENL, which depends on healthcare
professionals having a high degree of training [6, 26, 27].
Another challenge in managing ENL is having access to
research or alternatives to standard treatments such as
corticosteroids [6, 27-29]. Thus, there is a need to look
at healthcare systems as the overarching institutional pat-
terns that influence the management of LR aside from
the clinical guidelines. The clinical management of LR
has been examined in considerable depth [8, 30-37], but
to our knowledge, no publications specifically explore the
management of LR from a health-system perspective.

Management of health care resources in India

and Indonesia

A systems perspective can facilitate the management of
health resources, financing, and service provision in the
context of illness, leading to better stewardship and gen-
eration of resources [38]. Such a perspective is important
in order to make recommendations for improving the
management of LR to facilitate timely access to available,
affordable, safe and effective treatment. In order to gain
a better understanding of how the health system works
specifically for people with LR, we focus on the experi-
ences of service providers, service users and their fami-
lies in India and Indonesia.
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This perspective incorporates the opinions and views
of the consequences of how health services are organized
for LR from affected individuals, immediate family mem-
bers, and healthcare providers: in India, the National
Leprosy Control Programme [39] and in Indonesia the
integrated decentralized care of leprosy into general
health services based in primary or secondary health
facilities [39—41]. The integration in Indonesia started in
1969 [42] and in India it began in 2004 [43, 44]. India has
retained more leprosy-specialized hospitals than in Indo-
nesia, where care is mostly provided in general hospitals
[43, 45]. The health ministry in both countries suggested
treating and managing LR in hospitals [42, 46], which
typically involves using immunomodulatory drugs, such
as corticosteroids [3, 43, 44|, and rehabilitation interven-
tions, such as physiotherapy [47].

Both India and Indonesia are implementing universal
health coverage (UHC) to make it easier to afford access
to primary, secondary, and tertiary health facilities [40,
41]. The UHC service coverage index of Indonesia and
India is similar, 59 and 61 in 2019 respectively [48]. The
implementation of UHC in both countries has increased
the uptake of healthcare services, but appeared particu-
larly unequal across geographical location, sex, age, social
groups in India [49, 50]. The government-sponsored
health insurance scheme (GHIS) in Indonesia is gov-
erned by the state-owned health care and social security
agency (BPJS-K) [51]. A similar scheme in India is the
Prime Minister’s People’s Health Scheme (AB PM-JAY)
governed by the India National Health Authority [52].
Both schemes were created to provide a comprehen-
sive needs-based health service. The Indian scheme was
launched four years later than the Indonesian one [51,
53]. Before 2018, the Rashtriya Swasthya Bima Yojana
(the former Indian health insurance scheme) was imple-
mented only in half (14 out of 28) of the country’s states
[54]. To maximise the impact of finite resources, the
Indonesian government established a gatekeeping system
in which BPJS-K requires insured Indonesians to provide
a referral letter from primary and secondary levels to
access tertiary health services [41]. In contrast, PM-JAY
is still developing the protocols for gatekeeping functions
within the public health system in India [55].

Theoretical framework

Our study delves into the functioning of LR care services
and the impact of the wider health system on the experi-
ences of people with LR by using Bronfenbenner’s socio-
ecological model to capture the nuanced interactions
and contextual factors that influence these experiences
[56]. This model was first elaborated to understand the
ecology of human development, that is the relationship
between individuals and their changing environments
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throughout their life as a nested structure [56]. The
structure consisted of four levels: microsystem (relation
between a person and their immediate setting), mesosys-
tem (interrelation between microsystems containing the
developing person, such as family, healthcare provider, or
support groups), exosystem (extension of the mesosystem
embracing other specific social structures, such as health
policies or public health campaigns in the community),
and macrosystem (the overarching institutional pat-
terns or cultural factors, including cultural beliefs, coun-
try’s health system, national health legislation, or social
stigma) [56]. This model has been used in many areas,
such as assessing healthy lifestyles, identifying potential
system interventions, the uptake of health services, and
studying individual health behaviour [57-67]. The socio-
ecological model can be adapted because it considers
multiple levels of influence on individuals’ behaviour and
emphasises their social and environmental context. By
considering this level of influence, this study can better
understand the management of LR and develop interven-
tions tailored to the specific needs of affected individuals
and healthcare providers.

Methods

This study is part of a larger qualitative research pro-
ject on LR in Indonesia and India. In a previous article,
we analysed the experiences of people with LR in these
settings [17]. We examined affected individuals’ percep-
tions of the aetiology, risk factors, diagnosis, and the
impacts of LR on their physical, psychological, and social
well-being [17]. This article presents the qualitative find-
ings, focusing on the functioning of care services and the
impact of the wider health system on the experiences of
people with LR in these two settings.

Study design

This study used a qualitative approach to describe barri-
ers and facilitators in management of LR experienced by
affected individuals. The study was conducted in two set-
tings in Indonesia and India with different models of care
for LR. In Indonesia, the Dr Soetomo General Academic
Hospital in Surabaya uses an integrated service approach,
provided on an outpatient basis in an urban general hos-
pital. The Purulia Leprosy Home and Hospital in India
provides specialist care in a dedicated rural leprosy hos-
pital often on an inpatient basis. Both institutions act as
the referral healthcare facilities with integrated services
for LR in areas with high caseloads of leprosy. The Indo-
nesian hospital is funded by the local government and
the government-sponsored health insurance, whereas the
Indian hospital is funded by multiple private sources of
non-governmental grants.
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At each study site, a research assistant with personal
experience of LR assisted and transcribed the interviews
and focus group discussions (FGDs). Demographic data,
such as sex, age, and type of LR, were included to pro-
vide a complete description of the affected individuals
and complement the qualitative data. Demographic and
clinical data were collected for the individuals with LR.
Clinical conditions or chronicity of the people with LR
were obtained from the patients’ medical records. ENL
was classified as chronic when it occurred for more than
24 weeks with continuous treatment [34].

Data collection

Purposive sampling was used to obtain a diverse sample
of participants with respect to age, LR type, sex, and soci-
oeconomic status. All participants in each group were
adults or minors between 16 and 17 years of age. The
exclusion criteria were anyone below 16 years, experienc-
ing a severe LR condition, and not undergoing LR man-
agement at the study site. The participants were recruited
purposively based on their direct experience in the
management of LR. All data were collected by the first
author, assisted by a local research assistant at each study
site using semi-guided interviews, FGDs, or workshops.
Five types of data collection were employed at both sites
and used for triangulation to obtain a comprehensive
understanding:

1. Sixty-six in-depth interviews (IDIs) with T1R- or
ENL-affected individuals currently seeking care at
the research sites with direct experience of LR and
of its management during the data-collection period.
The recruitment and IDIs took place at the hospital
after the LR-affected individuals received LR man-
agement on a twice-weekly basis.

2. Five FGDs with immediate family members, such as
adult children, spouses, or parents, of LR-affected
interviewees. The FGD participants were recruited
after the IDIs had been conducted and were invited
to the FGD when their LR-affected family member
was attending follow-up treatment.

3. Two FGDs with healthcare workers who had regular
and direct interactions with individuals with LR. One
FGD per site was based on their limited availability
and the assumption that their professional experi-
ences would provide rich, detailed insights even from
a smaller number of discussions.

4. Two workshops in the Indonesia study site to validate
the preliminary findings with the IDI and FGD par-
ticipants.

5. Twelve phone interviews with each of the IDI partici-
pants at the India study site to validate the prelimi-
nary findings. Phone interviews were carried out due
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to COVID-19 restrictions, which prohibited face-to-
face meetings.

The five types of data collection took place at the
study site. The data-collection tools are included in Sup-
plementary File 1. The data were collected in the local
language(s) at each site (Bahasa Indonesia, Javanese, Ben-
gali, or Hindi). The IDIs, FGDs, workshops, and phone
calls were conducted with the assistance of a trained
research assistant fluent in the respective languages. To
achieve data saturation, we aimed to interview at least
30 participants in each study site and conduct up to four
FGDs with a maximum of six family members at each
site. An FGD with up to seven healthcare workers was
conducted at each site as a source triangulation. Data
were collected until saturation was achieved.

IDIs and FGDs were conducted between January and
June 2019 in Indonesia and from July to September 2019
in India. Interview guides were developed through sev-
eral consultations with Indonesian and Indian experts, a
workshop with Indonesians with LR and a personal con-
versation with an Indian with a prior history of LR. In the
interviews, people with LR were asked about their experi-
ence in accessing services for LR and how they perceived
barriers and facilitators in the provision of healthcare for
their illness. The FGDs covered topics such as leprosy
care and facilities provided by the hospitals, stigmatiza-
tion, family support for people with LR; and elaborated
on emerging issues mentioned in the IDI. Data triangula-
tion using two validation workshops with 20 Indonesians
with LR in February 2020 and 12 phone interviews with
Indians with LR in September 2020 were conducted to
discuss the preliminary findings. Any input in workshop
or phone interviews were added in data analysis. Par-
ticipants in both sites also clarified the interpretation of
data.

Data management and analysis

The IDIs, FGDs, workshops, and phone interviews were
audio-recorded, transcribed verbatim, and translated
into English. All identifying information was omitted
from the transcripts to ensure participants’ anonymity
and confidentiality. All data were stored in a computer
with a password-protected external hard drive accessi-
ble only by the research team. Audio files will be kept for
five years and then destroyed. The transcripts were coded
using thematic analysis in NVivo 12. Themes were first
identified through an iterative coding process. Each code
and theme were identified and located within each level
of the socio-ecological framework and then classified
into five main topics: health insurance, extended hospi-
talization, limited resources, communication barriers,
and alternatives in care-seeking.
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Results

Characteristics of participants

Sixty-six people with LR participated (33 at each site).
More participants with ENL were involved than of those
with T1R due to earlier data saturation of the latter group.
More men participated (78.8% in Indonesia and 69.6% in
India) because during the data-collection period, most
people with LR at the sites were male. Table 1 provides
detailed characteristics of participants with LR. Further
demographic and clinical data were provided in our pre-
vious report [17].

Table 2 describes demographic characteristics of par-
ticipating family members and healthcare workers.
Between four and six family members and five to six
healthcare workers participated in each FGD. In Indo-
nesia, 16 Indonesian family members participated in the
group discussions, of whom 12 were women. Most par-
ticipants were parents of Indonesian adults with LR. In
India, 22 family members participated, and the majority

Table 1 Characteristics of participants with leprosy reactions
(LR) participated in interviews

People with LR Indonesia (n) India (n) Total
Gender
Man 26 23 49
Woman 7 10 17
Age
16-17 years old 1 0 1
18-25 years old 9 9 18
26-35 years old 12 9 21
36-45 years old 5 10 15
46 years old and above 6 5 11
Type of LR
Type-1 Reactions (T1R) 7 7 14
Type-2 Reactions (ENL) 26 26 52
Travel time to facility, 53 (10-163) 128 (60-180)
median minutes (range)
Mode of transportation
Public transportation 7 28 35
Motorbike 26 5 31

Had in-patient (being hospitalised) experience because of leprosy
reaction

Yes 12 17 29

No 21 16 37
Frequency of visits to the facility

Once weekly 18 0 18

Once biweekly 4 3 7

Once monthly 9 25 34

Once per three months 2 5 7
Own a public health insurance card

Yes 24 3 27

No 9 30 39
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were spouses (n=10) and parent (n=7). Sixteen health-
care workers at the leprosy clinic (nine Indonesians and
seven Indians) participated in FGDs. Finally, 14 Indo-
nesians with LR participated in each workshop, and 12
Indians were interviewed via phone to validate the data.

Details of codes were categorised based on levels
within the socio-ecological model and are illustrated in
Fig. 1. Codes that were identified as perceived barriers
are shown in yellow, the perceived facilitators in green,
and factors that can be perceived as either facilitators or
barriers are grouped in orange. This model dissected the
interrelation of codes at each level. The research team
classified the codes into four levels based on the follow-
ing criteria, with validation from the participants during
the workshop and phone interviews. At the microsystem
level, relevant intrapersonal characteristics of the indi-
viduals affected by LR were included. The mesosystem
level referred to the interconnectedness between the
individuals and their close groups, such as family, neigh-
bourhood, and friends, that affect an individual. At the
exosystem level, the mesosystem expands to encompass
other social structures such as healthcare providers and
facilities. The macrosystem level includes institutional
patterns of cultural factors and health systems that influ-
ence management of LR at lower levels.

Health insurance

At the macrosystem level, treatment for LR was funded
differently in each centre. Most affected individuals in
the Indonesian study site used the BPJS-K. This scheme
requires Indonesian participants at the mesosystem level
to obtain a referral letter from primary and secondary
health facilities before being able to obtain treatment for
LR in tertiary health facilities. All insured Indonesian IDI
participants considered this referral mechanism to be an
issue and resulted in delays for the affected individuals in
seeking help. Furthermore, publicly insured Indonesian
participants in the IDIs reported that they were required
to renew their referral letters periodically by revisiting
primary or secondary health facilities. FGD participants
corroborated this, and also said that the queue at each
visit to obtain a referral letter could last from two to six
hours at each tier:

“When I took the queue number [for the outpatient
service], usually I depart from home at 4 oclock at
dawn.” (IDI-0005, ENL, Indonesia)

“We are sick persons, right? I'm supposed going to
the referred hospital..., well, it’s just impossible to
visit two hospitals in a daytime” (IDI-0004, ENL,
Indonesia)

At the microsystem level, Indonesian participants
reported visiting each level of health facility before
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Table 2 Characteristics of family members and healthcare workers who participated in FGDs
Family Members Indonesia (n) India (n) Total
Gender
Man 4 14 18
Woman 12 8 20
Relation to the individual with LR
Child (age 18-35 years) 2 4 6
Parent 6 7 13
Spouse 5 10 15
Others (Siblings or in-laws) 3 1 4
Occupation
Unemployed/Retired 0 3 3
Housewife 8 4 12
Civil servants 1 0 1
Manual labour (e.g., farmer, construction worker) 2 7 9
Others (e.g., private workers, merchants, self-employed, students) 5 8 13
Healthcare workers Indonesia (n) India (n) Total
Gender
Man 2 3 5
Woman 7 4 1
Occupation
Doctors 1 3 4
Residents 6 0 6
Others (leprosy officer, nurse, administrator) 2 6
Experience in leprosy program
1-5 years 6 8
6-10 years 1 3
>10 years 2 5

Identified barriers
Identified factors that can be barriers or facilitators
Identified facilitators

Fig. 1 Socio-ecological model of management of leprosy reactions (LR)



Putri et al. BMC Health Services Research (2025) 25:196

their consultation with the dermatologist (n=15) and
higher indirect treatment costs (n=10) because of this
weekly outpatient visit. Before 2018, they explained that
BPJS-K required renewal of their referral letter once
a month to ensure specialised care continued at a ter-
tiary hospital. The Indonesian IDI participants said that
their indirect treatment cost was reduced after BPJS-K
extended the validity of a referral letter was extended
from one month to three months in 2018. Even so, an
IDI participant with significant physical impairments
still reported significant difficulties, with long queues
and waiting times at each level of care because they had
to be physically present to obtain the referral letter. He
said, “When the reactions occurred, I could not walk ... I
had to postpone the visit [to obtain the referral letter] if
no one accompanied me visiting the hospital” (IDI-0028,
T1R, Indonesia).

At the mesosystem level, other IDI participants
described the time-intensive process of insurance refer-
ral procedures as exhausting when the reactions were at
their peak. Healthcare workers admitted that insurance
coverage regulations unduly influenced clinical deci-
sion-making in the Indonesian site. Healthcare work-
ers reported that individuals taking corticosteroids were
obliged to attend weekly for monitoring if they wanted to
be covered by BPJS-K. At the macrosystem level, leprosy
guidelines provided by Indonesian Ministry of Health
(MoH) suggested evaluating and tapering of prednisone
(the corticosteroid) prescription on severe LR every two
weeks [68]. It was written that the regime starts with
40mg/day in the morning. Tapering up to 50-60 mg/day
is allowed for two weeks only if there were no clinical
improvements in the affected individuals [68]. Healthcare
workers perceived barriers due to BPJS-K as an obstacle
in administering the best course of treatment at the exo-
system level:

“BPJS only covers treatment costs on a weekly or
monthly basis, which differs from the clinical recom-
mendation. I can prescribe the [corticosteroid for
two weeks but drugs can only be covered by public
insurance for one week. The remaining have to pur-
chase by themselves [out-of-pocket]” (FGD-01, Indo-
nesia)

At the microsystem level, the frequent renewal of the
referrals required contributed to economic hardship of
ten Indonesian participants and their family members.
Affected Indonesians and healthcare providers suggested
two changes to public health insurance regulations to
minimise exorbitant indirect health expenses: providing
a longer validity period of referral letters and allowing
corticosteroid monitoring and weekly consultation based
on clinical judgment.
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At the microsystem level, Indian participants reported
no similar suggestions in interviews. However, a partici-
pant lamented the long queue at the outpatient visit: “7
felt terrible because I wait for so long, go to various rooms,
and stand in a queue for medicines for five hours. It is
irritating for me, but no choice because I cannot skip the
queue.” (IDI-1019, T1R, India). The doctors and health-
care workers at the FGD in the Indian site explained
that they were not bound to the public insurance regula-
tion and were able to provide care based on the patient’s
clinical condition. Most of the IDI participants were not
covered by the AB PM-JAY. Two-thirds of Indian partici-
pants reported not having any knowledge about AB PM-
JAY or RSBY. Most Indian participants with LR did not
have a public health insurance card, nor did they know
the health benefits afforded to them by the card. Family
members and healthcare workers confirmed this. How-
ever, three Indian participants with a public health insur-
ance card said it provided access to public health facilities
and those without a card were denied treatment. One
participant said, “The doctor [at X hospital] did not treat
me because I don’t have a ration card [subsidy for food
and fuel], Aadhar card [ID card], and RSBY card [pub-
lic insurance card] ..” (IDI-1004, ENL, India). Moreover,
many Indian participants and healthcare workers pointed
out that the uptake of AB PM-JAY is low and it only cov-
ers treatment costs in public facilities in their region of
domicile. Indian participants with LR and their family
members surmised that having no public insurance did
not hamper the timely provision of LR care, because they
had direct access to the Purulia Leprosy Home and Hos-
pital (which is a private facility managed by a charity) and
treatment costs were subsidised if necessary.

At the macrosystem level, the charity-led hospital miti-
gated the financial burden of Indians with leprosy. One
doctor said, “We have free medication. We try to give
subsidies to those who cannot afford medicine or hospi-
talisation... The financial support comes from donors and
other hospitals too” (FGD-11, India). The subsidy could
be given to all patients who disclosed their financial sta-
tus to the hospital worker as the public hospital was not
applicable to use in the study site. Family members con-
firmed that half the Indian participants with LR applied
for a subsidy for treatment costs and paid the difference
according to their financial capability.

Although care subsidies were provided or public insur-
ance was available at macrosystem level, the affected
individuals in each centre reported financial hardship due
to the loss of working opportunities and travel expenses
accrued to seek care at the microsystem level. The two
healthcare models studied could potentially exacer-
bate or ameliorate financial hardship. In Indonesia, the
requirement for referral letters and insurance coverage
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regulations increased indirect costs and caused delay
whereas the charity-led hospital in India provided subsi-
dised care. Differences in health insurance regulations at
the macro level and uptake at the micro level influenced
healthcare services and clinical decision-making in both
settings. BPJS-K mostly covered the care-related expend-
iture of Indonesian participants with its implications on
care pathways at the exosystem level. Subsidised hospi-
tal care allowed for less rigid treatment decisions at the
mesosystem level but was still associated with the loss of
income-earning at the microsystem level.

Extended hospitalisation

Fewer Indonesians (12 of 33) reported being hospi-
talised due to LR compared with more than half of the
Indians (17 of 33) (Table 1). The duration of hospitalisa-
tion varied between one to two weeks for Indonesian IDI
participants and ranged from a week to six months for
Indian IDI participants. Indonesian healthcare providers
explained that considerations for a short period of inpa-
tient treatment depended on the individual’s clinical pro-
gression coupled with the complications of a fragmented
hospital reporting system, which the researcher classified
as the related factors on extended hospitalisation at the
exosystemic level based on the analysis of the partici-
pants’ views.

This fragmented system at the exosystem level made
it harder for dermatologists to obtain the patient’s treat-
ment record from other departments (such as the reha-
bilitation centre or dental clinic) although they were in
the same hospital. Doctors based in the outpatient clinic
could not fully retrieve the patient’s records if they were
hospitalized unless they obtained information directly
from the responsible inpatient doctor. At the meso level,
Indonesian doctors reported that they had to enter clini-
cal data twice, using paper notes and an electronic sys-
tem, reducing the time they had to interact with their
patients. “I never thoroughly read the paper-based report.
I was confused about which should be prioritised, the
paper [report] or the electronic medical record. I must
write the patient’s history back and forth while providing
therapy. My concern was that the records are not synchro-
nised” (FGD-01, Indonesia).

The Indian doctors expressed their preference for
extended hospitalisation at the exosystem level to moni-
tor the use of thalidomide on ENL-affected individuals,
overcome geographical and financial barriers to treat-
ment, and improve treatment adherence and continu-
ity of care. At the microsystem level, Indian participants
with ENL described advantages to extended hospitali-
sation as the opportunity to participate in small group
classes on self-care, receive peer support, have frequent
clinical consultations, and avoid long outpatient queues.
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In the validation workshop, Indonesians with ENL men-
tioned that the benefits of peer support were not avail-
able to them, unlike the Indian participants. Indian
participants with ENL expressed optimism about being
cured because of inpatient peer support group activi-
ties. The peer support at the mesosystem level report-
edly occurred naturally due to group self-care practices,
such as wound care under the supervision of nurses and
physiotherapy. Members of the group would discuss edu-
cational messages from healthcare workers. The Indian
participants felt empowered because they learned to
identify their reactions and engage in appropriate self-
care, and their group fostered feelings of empathy among
participants and an increased sense of community.

“We went together for exercises in [the Physiothera-
pist room] ... If there is a person who hardly did it,
then we all helped him out. We felt more energetic
during the exercise. We believed that we would get
well soon... Nurses taught me to do exercises like
applying oil to my hands and straightening my fin-
gers, moving my fingers in and out” (IDI-1003, ENL,
India)

The frequent clinical consultations at the mesosys-
tem level during hospitalisation created a sense of com-
fort among Indian participants. They reported receiving
skin lesion and wound checks from healthcare workers.
Indonesians affected by LR reported that they were ini-
tially taught about self-care practices, including applying
oil or cream to dry skin, physiotherapy exercises, rest (or
low-intensity activities), and maintaining their concern
for illness recovery and stigma after diagnosis. However,
they did not receive regular care management education
and continuous support, unlike the Indian inpatients.
The Indonesian healthcare workers explained in the FGD
that education on self-care practice is usually given only
at beginning of their leprosy treatment or when an ulcer
develops.

At exosystem level, Indonesian healthcare providers
preferred to limit hospitalisations whereas extended hos-
pitalisation was a priority for Indian doctors as it allowed
rest for an affected individual while their LR were at their
peak [17]. Extended hospital stays also reduced travel and
associated costs at microsystem level. Indonesian and
Indian patients reported long journeys (see Table 1) and
three to five hours in the outpatient clinic from arrival,
followed by nerve function assessment, consultation with
the doctor, and dispensing of prescribed drugs at the
pharmacy.

Extended hospitalisation was not universally held to be
a good thing at microsystem level. Seven Indonesian and
12 Indian participants highlighted negative consequences
such as loss of income, isolation from their family, and
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boredom. One patient said, “... I am the only person who
earns money in my family. If I get admitted, who will look
after them? I prefer to have medicines instead of being
admitted to the hospital” (IDI-1003, ENL, India). The
Indian healthcare workers explained that anxieties due to
loss of social contact were unavoidable. Another patient
said, “I felt bored and upset when my son was out of sight...
I feel very lonely and want to cry. (IDI-1001, ENL, India).
At the microsystem, depression associated with extended
hospitalisation was not mentioned by healthcare work-
ers in the FGD, but the challenges were confirmed in the
workshop and phone interviews.

Moreover, in the Indian hospitalisation-based approach
there were mesosystem issues affecting the microsystem.
While extended hospitalisation adopted in India model of
care provided benefits such as peer support and continu-
ity of care, it also resulted in loss of income, isolation, and
emotional upset. The predominantly outpatient care in
the Indonesian model, while avoiding these issues, had its
own challenges in terms of access and convenience. The
care approach in both settings created diverse psycho-
social challenges at the micro level due to patient prefer-
ence, indirect treatment costs, and the quality of care.

Limited resources

Participants of IDIs and FGDs in Indonesia and India
identified several resource limitations which researchers
classified at exosystem level. In Indonesia, these included
a lack of essential medicines for LR, no access to thalido-
mide, a lack of a unified, comprehensive system for main-
taining and accessing patients’ medical records, high staff
turnover, and a low number of skilled health profession-
als. In India, the main hindrance was a limited number
of specialised health professionals. The personnel short-
ages at both sites was related to insufficient investment
at the macro level. This perspective was highlighted by
the hospital workers during the FGD, who pointed to a
lack of funding and support from higher government
bodies for LR management at both the Indonesia and the
India study site. Added to this, limitations on logistical
resources in the Indonesia site, which researchers clas-
sified at the exosystem level, occurred mainly due to the
poor hospital management system, according to health-
care workers at the FGD.

At the exosystem level, the limited resources were
attributed to the hospital’s logistical management. More
than half of the Indonesian patients (covered by BPJS-K
or not) reported experiencing a shortage of drugs for
LR at the hospital pharmacy. Prednisone, vitamins,
iron tablets, and other drugs were occasionally una-
vailable due to delayed supply, prompting patients to
seek medications in other pharmacies resulting in addi-
tional costs. Most Indonesian participants could afford
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the OOP costs incurred, however, one participant with
insurance described being unable to afford medication
that had to be bought during hospital shortages. She
had to forgo treatment. Indonesian doctors explained
in their FGD that buying drugs at an external phar-
macy was a potential patient safety risk, as these often
do not follow the prescriptions. In interviews and FGDs
conducted with the various Indian stakeholders, it was
unanimously stated there were no drug shortages. The
healthcare workers explained that this was attributed
to the joint support provided by the government and
community service organisations to the hospital. The
stakeholders felt that the collaboration ensured a well-
coordinated supply chain, making medicines readily
accessible at all times.

People with LR at both sites were treated with oral
corticosteroids in accordance with WHO and national
guidance at the macrosystemic level [26, 42, 69]. Indo-
nesian doctors are unable to prescribe thalidomide
for ENL because the drug is not included in the latest
Indonesian leprosy care guidelines (Ministry of Health
Decree no. 11/2019) [68] due to its teratogenicity.
“Thalidomide is not allowed for leprosy reactions here
although many studies proven its efficacy” (FGD-01,
Indonesia). The hospital worker at the Indonesia study
site said that thalidomide was restricted and is not
available to anyone unless in a clinical trial or for those
with plasma cell cancer.

Indian doctors explained that thalidomide was
included in India’s National Leprosy Elimination Pro-
gramme [69], claiming that it was prescribed exclusively
for inpatients with chronic ENL and no women of child-
bearing age were prescribed thalidomide at all. This was
done to monitor its use and minimize the risk of preg-
nant women being exposed to the drug. In interviews,
two Indian participants with chronic ENL described
their experience of taking thalidomide for one week with
subsequent improvement. At the mesosystemic level, an
Indonesian doctor described a refractory case of ENL
for whom no effective alternative to corticosteroids
was available. Three Indonesian participants with ENL
reported being prescribed high doses of corticosteroids
for more than one year but no Indians did.

The Indian study site used an electronic record system;
but there was no integrated system for patient medical
records in the Indonesian site. Indonesian resident phy-
sicians noticed that the duplication of records coupled
with turnover of staff in training every three months were
obstacles to the management of LR which derived from
the exosystem level. Some Indonesian patients explained
that there was high staff turnover in the LR clinic and
they were frustrated with reiterating their experiences to
each physician.
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This finding is based on data from participants who
reported that the limited number of skilled health pro-
fessionals at the exosystemic level means that there are
fewer resources available for training and supervision.
During the FGD, the healthcare providers added that this
leads to a lack of capacity building and knowledge trans-
fer, which further exacerbates the shortage.

The shortage of health professionals at the mac-
rosystem level had an impact on the mesosystem and
microsystem in several ways. Both sites experienced a
limited number of health professionals skilled in man-
aging LR. This shortage of health professionals skilled
in managing LR affected both the microsystem and the
mesosystem. At the mesosystem level, hospital work-
ers in both sites said that the difficulty in recruiting and
retaining skilled doctors in rural areas contributed to this
shortage. At the microsystem level, only a minority of
health professionals had the necessary skills to diagnose
LR, particularly ENL. In Indonesia, two resident physi-
cians run consultations for at least 12 patients per day.
One dermatologist supervised them. At the India study
site, there are three physicians, a surgeon, and a dentist
who serve more than 300 people affected by leprosy and
individuals with other conditions daily.

The Indonesian resident physicians explained that LR,
ENL in particular, require advanced knowledge and an
array of skills such as interpreting the nodules or skin
abnormalities, performing a skin biopsy, excluding co-
infections, and adjusting corticosteroid doses. Moreover,
they reported that workers in primary care clinics had
other duties such as tuberculosis and HIV control. The
hospital worker added that this phenomenon was more
common in rural Indonesia with an even lower number
of skilled professionals.

The shortage of medical professionals in Indian leprosy
hospitals was attributed by healthcare workers to their
predominantly rural locations making them less desir-
able places for Indian doctors to work. At mesosystem
level, Indian doctors reported the shortage of physicians
increased their workload, the queueing times for patients,
and affected communication at the outpatient clinic. The
participants and their family members agreed with this.

At the mesosystem level, a few Indonesians with LR
and more than half Indian participants stated they got no
clear information about LR from the physician respon-
sible for their leprosy care. Both Indonesian and Indian
doctors in the FGDs described having limited time to
educate affected individuals about LR. To mitigate chal-
lenges associated with high numbers of patients and lim-
ited staff numbers, the healthcare provider in the Indian
study site explained in the FGD that they involved people
with direct experience of leprosy and LR as volunteers in
providing services and assisting with administrative tasks
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at the outpatient clinic. The volunteers were remunerated
with subsidised treatment costs. There was the opportu-
nity for them to be employed there after completing the
treatment.

Communication barriers

The identified communication barriers were limitations
in explaining technical or medical terms in plain lan-
guage and the shortness of clinical consultations. At exo-
system level, healthcare workers in both sites felt most
comfortable in explaining the technical terms in their
national language: Bahasa Indonesia or Hindi respec-
tively. Indonesian resident physicians described expe-
riencing communication difficulties when explaining
diagnoses, prognoses, and treatment regimes due to their
limited ability to speak local languages, such as Javanese
and Madurese. Likewise, the doctors in the Indian study
site found it difficult to explain LR in other local lan-
guages, such as Bengali and Urdu. The healthcare work-
ers said that these language barriers were compounded
by the educational level of the patients at microsystem
level. Healthcare workers in both settings perceived com-
munication challenges associated with the education of
affected individuals and cultural understanding of illness.
The doctors in both sites perceived that the education
and cultural understandings of affected individuals deter-
mined their own ability to understand LR.

“It is challenging to tell them because it depends
upon... their educational background... sometimes
they are not able to comprehend... the reasons for
reactions.” (FGD-11, India)

“Our community hardly disregard it [the supersti-
tious belief]... They tried consulting the spiritual
leader, although I have explained about leprosy.
They keep seeking alternatives. So, this is not only
about educational background but also cultural
beliefs. This is hardly changed” (FGD-01, Indonesia)

Assumptions about the affected individual’s under-
standing, the limited consultation time, and unilateral
clinical decisions exacerbated the communication barri-
ers and are likely to make clinical consultations less suc-
cessful at the mesosystem level. The Indonesian doctors
are distracted by the dual set of medical records. In an
FGD, the doctors at the Indonesian site said that they are
completing records while consulting, making it difficult
to fully address a patient’s questions and concerns. Dou-
ble input and fragmented system burdens in Indonesia
made it difficult for the doctor to probe whether patients
had correctly understood their explanations of LR. At
mesosystem level, short clinical sessions could lead to
misunderstandings. One doctor said,
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‘I met a patient who consumed the drug not in
accordance with the standard [regimen]. I found
it out after reconfirming [his drug consumption
habit]. He skipped the medicine several times...
I thought all residents always explain the treat-
ment clearly, but there are always patients who do
not [comprehend the explanation], and we do not
check their understanding” (FGD-01, Indonesia)

A third of Indonesian participants felt that their doc-
tor’s explanation was too technical because of the unfa-
miliar medical terms used to describe their condition.
This situation affects the quality of communication and
hinders understanding of the illness and treatment at
mesosystem level. Four Indonesian participants con-
firmed that doctors did not respond comprehensively
to their queries during consultations on several occa-
sions. One said: “I asked ‘Why is it always swollen?’
They [the doctor] answered it after I kept asking” (IDI-
0012, ENL, Indonesia).

To address discomfort at the clinical consultation due
to the staff turnover at mesosystem level, resident Indo-
nesian physicians occasionally offered patients telecon-
sultations or through SMS if the patient had a fever or
was experiencing pain. Some doctors described their
efforts to address this short clinical consultation and
ensure individual’s understanding of LR at the Indo-
nesia study site by providing teleconsultation for four
patients with severe LR to listen to their complaints
about LR symptoms and suggest first aid before mak-
ing a hospital appointment. The communication diffi-
culties were countered at the Indian centre by having
a resident counsellor at the clinic. The Indian doctors
highlighted the importance of having a local counsel-
lor who could speak the local language to help iden-
tify symptoms and listen to patients’ concerns before
the clinical examination at mesosystem. Drawing from
cases in Indonesia and hospital management practices
at the Indian study site, Indonesians with LR during a
participatory workshop proposed an online communi-
cation platform with doctors.

Barriers to communicating LR emerged among par-
ticipants in both study sites, but the cause was con-
sidered differently between patients at the microlevel
and healthcare workers at the mesosystem level. The
patients primarily identified the lack of outpatient
consultation time and insufficient explanations from
healthcare workers as significant barriers to effective
communication in both sites. For their part, healthcare
workers attributed communication barriers to patients’
educational backgrounds and cultural beliefs. The
healthcare workers in the FGDs in both sites believed
that patients’ varying levels of education and differing
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cultural contexts influenced their understanding and
interpretation of medical information. Healthcare
workers highlighted the challenge of conveying the
complex causes of the disease to patients with limited
health literacy and diverse cultural perspectives.

Alternatives in care-seeking

At the microlevel, Indonesian and Indian participants
described a variety of care-seeking and self-care prac-
tices to manage LR, which were influenced by the dura-
tion of the condition. In Indonesia participants affected
by LR said that its chronic nature prompted them to go
to other healthcare facilities or seek help from shamans,
faith healers, or traditional healers. Recourse to tradi-
tional medicine was attributed to cultural beliefs at the
macro level but family convictions about the supernatu-
ral were also an influence on affected participants about
the origins and causes of the disease. For example, an
Indonesian participant described seeking alternative care
whereby a traditional healer asked him to drink the blood
of a wild black chicken to treat LR. He believed that
drinking the chicken’s blood whenever he experienced
tingling sensations in his arms or legs could cure his ill-
ness. Other Indonesians with ENL who did not improve
with alternative care returned to tertiary-level or leprosy-
specialized hospitals for treatment. One participant said:

“I had visited faith healers and shamans. The cleric
said that it was caused by cholesterol. The shaman
said I was cursed. I somewhat believed their expla-
nations before I came to the hospital, but my illness
was not improving” (IDI-1029, ENL, Indonesia)

Indonesian participants used alternative thera-
pies alongside medical treatment at the micro level
Indian participants used Ayurveda before visiting allo-
pathic healthcare facilities to obtain a diagnosis. As one
explained: ‘T used to consume herbal medicine... because
I had no information about this [diagnosis of leprosy]’”
He also mentioned that he only visited the doctor when
he noticed no improvements in his health after the tra-
ditional treatment. “My condition did not recover. Then, I
stopped the herbal medicines and decided to take another
treatment. I came to the hospital” (IDI-1004, ENL, India).

At micro level, participants in both countries reported
self-care practices with the potential to cause injury. The
unpleasant paraesthesia of LR caused some individuals
to adopt techniques to provide relief. These included the
use of electric massage pads, application of hot water or
stones, and even a hammer on the affected parts of the
body. The stimuli provided relief but had the potential
to damage tissue. Based on the researchers’ analysis, it
was observed that these practices at the micro level were
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triggered by the desperation for relief from neuropathic
symptoms.

Discussion

This research study utilises Bronfenbrenner’s socio-eco-
logical theory to analyse the multifaceted factors affect-
ing the functioning of LR care services and the impact of
the wider healthcare system on the experiences of peo-
ple with LR. As illustrated in Fig. 1, the socio-ecological
framework highlights the interconnected layers of influ-
ence, ranging from the micro level (individual with LR)
to the mesosystem (interactions between individuals
with LR and their family, peers, or healthcare workers),
and extending to the exosystem (the system of health-
care providers) and macrosystem (broader social and
healthcare system contexts). This study identifies micro-
level factors such as the patient’s age, sex, income, care-
seeking behaviour, education, marital status, trust in LR
treatment, having health insurance, self-stigma, type of
LR, and steroid dependency. At the mesosystem level, it
examines interactions between patients, family, peers,
and healthcare providers, focusing on communication
barriers and support mechanisms. The exosystem consid-
ers the influence of healthcare provider’s regulations and
resources. Finally, the macrosystem includes the impact
of social stigma, the healthcare system, cultural factors,
and health insurance policies. The study examines two
study sites with distinct models of leprosy care. The first
study site used an integrated service model provided on
an outpatient basis in a general hospital in an urban set-
ting in Indonesia. This model has the advantage of being
easily accessible to a large population due to higher cov-
erage of public health insurance at the macrosystem
level. However, it faces limitations in terms of complex
regulation of public health insurance and drug availabil-
ity, which can hinder the provision of timely and effec-
tive care. The second study site is based on a specialist
care model provided in a dedicated hospital on a largely
inpatient basis and treatment cost subsidy for leprosy
care, situated in a rural setting in India. While this model
allows for intensive, specialised care, it encounters chal-
lenges related to health personnel resources, public
health insurance coverage and high-quality specialised
care is located near to where the individual lives.

Barriers to quality of care in management of LR

Our study highlights five main barriers to high-quality
care: complex regulation of public health insurance and
the gatekeeping function of primary and secondary care
in managing patients’ access to the specialised physi-
cian at macrosystem; availability of qualified health
professionals at exosystem; paternalistic approaches in
doctors’ communication with patients at mesosystem;
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and doctors’ limited ability to explain complex disease
terminology in plain language at exosystem. The concept
of UHC, which is a large-scale social policy at macrosys-
tem, is clearly seen in the Indonesia model where many
patients with LR are covered by public health insurance
at microsystem. This not the case in India. Compared
to Indonesians affected by LR at microsystem, our par-
ticipants in the Indian model of care were less aware of
PM-JAY or RSBY and there was less uptake of govern-
ment-sponsored health insurance at the microsystem
level. One of our significant findings is that there are
insurance and benefits schemes, but many Indian par-
ticipants do not know about them. People may have the
RSBY card but do not understand the benefits of and pro-
cedures for using it, and this puts non-literate people at a
disadvantage because the registration process contains a
large amount of text with minimum verbal explanation.
Parisi et al. reported that only half of the eligible Indian
population was aware of PM-JAY [70]. Jain and Basu
emphasised that non-insured Indians from low-income
households are unaware of RSBY, the state insurance
[71]. Our findings are consistent with those of Parisi et al.
[70] and there need to be significant efforts to increase
awareness of marginalised Indian populations about PM-
JAY. To ensure that Indians affected by LR have access
to government-sponsored health insurance schemes, it
is important to raise awareness and implement strate-
gic plans effectively at microsystem, including educating
people about the benefits of the schemes and how to use
their insurance cards, as well as simplifying the process
for claiming benefits at mesosystem to make the system
more accessible.

The study revealed that health insurance regulations
and uptake of public health insurance by LR-affected
individuals at the macrosystem level greatly affect the
provision of health services, clinical decision-making,
care expenditure, and the psychological well-being of
individuals with LR at the microsystem level in both
study sites. Unlike the India model of care, the Indone-
sian model heavily relied on public health insurance reg-
ulation at the microsystem level. Despite the high uptake,
strict regulations of Indonesia’s health insurance (BPJS-
K) at the macrosystem level does not allow flexibility in
gatekeeping function at the primary care level, referral
letters, and clinical decisions for Indonesian participants
with LR in this study. Differing from the Indian model
of care, we discovered in the interviews that all publicly
insured Indonesian participants mentioned that they vis-
ited three levels of healthcare facilities to get the right
treatment, with limited clinical decisions due to BPJS-
K regulation. Our findings align with other studies that
reported a significant influence of the BPJS-K on clini-
cal decision-making in maternal care and HIV [71, 72].
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Furthermore, the decision for weekly monitoring in the
Indonesia model of care results in high indirect treat-
ment expenses for individuals affected by LR, and access
to healthcare in Indonesia was more time-consuming
than in India.

We found that healthcare providers play a crucial role
in the referral process by identifying and referring peo-
ple with LR to specialized leprosy clinics or hospitals for
care at mesosystem level. In both countries, the hospital
with leprosy specialist care ensured that people with LR
receive appropriate treatment, including anti-inflam-
matory drugs and rehabilitation interventions, to man-
age the physical and functional consequences of LR. The
gatekeeping crucially influences the uptake of services,
health outcomes, healthcare costs, and service-user sat-
isfaction [72]. However, the effectiveness of the gatekeep-
ing function depends on the availability, capacity, and
quality of healthcare services to identify and refer peo-
ple with LR. Our study supports the proposal made by
Handayani et al. [73] to review the referral process and
clinical treatment decisions in BPJS-K. Given the severity
and chronicity of LR, the Indonesian government should
re-evaluate the referral mechanism in BPJS-K to reduce
waiting times and optimise service delivery.

Our study shows that the requirement of a referral let-
ter for publicly insured individuals, limited coverage of
public health insurance, and distance to a specialised care
contribute to delays in seeking care among those with
LR. The delay in individuals with LR attending integrated
care services was also reported in studies from Nepal,
Brazil, and India [6, 74-78]. We found that delaying an
initial consultation at the microsystem level may result
in disabilities or other complications in leprosy. In Sri
Lanka, despite a marked delay in going for a consultation,
integrating leprosy services into general health facilities
at the macrosystem level has increased access to health-
care services for leprosy-affected people at the microsys-
tem level [79]. WHO experts predicted that integrating
health services might reduce costs for leprosy-affected
individuals and minimise social stigma [80]. However, the
integrated hospital should have a better strategy to detect
hidden cases of leprosy and minimise delay in diagnosis
(81, 82].

Although each country’s government has made efforts
to improve accessibility and quality by providing free
MDT and including LR in public health insurance [83,
84], there is still a shortage of healthcare professionals,
especially in rural and remote locations [85]. Our study
found that the integrated healthcare model in Indo-
nesia at the macrosystem level has limited capacity not
only in diagnosing leprosy, but also in treating LR. This
forces Indonesian patients to visit multiple levels of
care on a monthly basis, which Indian patients do not
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experience. We discovered that the delay of individuals
with LR seeking specialised care and the lack of health-
care professionals at primary and higher levels of care
with the appropriate training and expertise to effectively
diagnose, refer suspected LR cases to other levels of the
health system, and care for leprosy-affected individu-
als are a personnel gap in the management of LR at the
exosystem level, aligning with other findings in other
leprosy-endemic countries [86—89]. The shortage of
qualified health professionals is a significant challenge in
Indonesia and India at the exosystem level, where leprosy
is endemic and the burden of LR is high [90], leading to
inadequate diagnosis, treatment, and referrals, and con-
sequently also to lower trust of affected individuals in LR
treatment and leading them to seek alternative options at
the microsystem level.

The relationship between the doctor and patient
in managing LR is still dominated by a paternalis-
tic approach, which is identified in unilateral clinical
decisions. We discovered that the major paternalistic
practices appear to relate to hospitalisation and discuss-
ing leprosy and LRs with patients because of doctors’
assumptions about an individual’s understanding of LR.
According to Gallagher, paternalism is common among
clinicians, who do not consult their patients in the clini-
cal decision-making process [91]. In our findings, this
approach is reflected in clinical judgments. Most health-
care workers make decisions regarding treatment or
hospitalisations based on symptoms, insurance uptake,
resources, and regulations, without necessarily consider-
ing what the patient wanted.

This study reveals the communication barriers identi-
fied in the context of LR which were further compounded
by the doctors’ inability to explain the disease in plain
language that the patients could understand at the mes-
osystem level. At the microsystem level, the individuals
with LR found it difficult to comprehend the doctors’
highly technical explanations, and specialised doctors in
Indonesia and India conceded that they were limited in
their ability to communicate in the local language. The
lack of effective communication between patients and
healthcare providers at the mesosystem level can lead
to clinical decisions being made without considering
the patients’ preferences, and may deprive patients of
the opportunity to make informed decisions about their
treatment options. Improving doctors’ communication
skills in the clinical setting is one strategy to minimize
communication barriers and improve doctor—patient
relationships [92, 93]. Supporting White’s findings in
Brazil [94], a doctor’s ability to communicate complex
disease models to our participants affected by LR influ-
ences the individuals’ knowledge and care-seeking behav-
iour. At the mesosystem level, this study suggests adding
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educational activities or peer networking at outpatient
clinics and developing tools for healthcare providers on
how to communicate about LR and their management as
additional strategies. Observational studies on HIV and
mental health have shown that peer-support activities at
outpatient clinics may reduce the lack of understanding
of the illness among patients and increase mental well-
being of the affected population [95, 96].

Facilitators to quality of care in management of LR

Our study identified five facilitators of high-quality care:
financial assistance at the exosystem level, organized
healthcare, availability of corticosteroid alternatives at
the exosystem level, timely provision of care, and coun-
selling at the mesosystem level. First, our study has found
that the high coverage of public health insurance cards
at the macrosystem level in the Indonesian model has
increased access to care for individuals affected by LR,
despite the challenges. By contrast, the Indian model of
care offers treatment subsidies at the exosystem level.
The advantage of the Indonesian model is its ability to
provide wider access to quality care, whereas the Indian
model is aimed those in most need. WHO reported that
the Indian government is making progress in increasing
the national public health insurance and establishing a
gatekeeping function in healthcare [40]. The experiences
of people with LR in Indonesia should be considered in
India to improve the referral system at the macro level to
make sure that individuals with long-term health condi-
tions are directed to the right healthcare services more
effectively and efficiently.

Our findings in India have shown that good organi-
zation in the management of LR at the exosystem level
can facilitate the provision of well-coordinated care. To
ensure the continuity of drug supply and prevent short-
ages, a synchronized information system is essential at
the exo- and mesosystem levels in the India model of
care. This can serve as a valuable lesson for the health-
care model in Indonesia, where an integrated informa-
tion system for personal health records may improve the
clinical decision-making of healthcare workers in hospi-
tals and referral clinics. As reported by health policy and
planning scholars, integrated personal health records
facilitate communication between patients and health
professionals and improve quality of patient data [97, 98].
Factors playing out at the exo- and mesosystem levels
relating to the organisation of care such as hospitalisa-
tion time, consultations, and the organisation and man-
agement of medical records affected the microsystem of
patients’ experiences. Therefore, in this respect, India’s
site model of care at an exosystemic level seemed more
aligned with the needs emerging from the microsystem
than in Indonesia.

Page 14 of 19

This study highlights that the management of LR with
corticosteroids at the exosystem level is not effective
for every individual with ENL. Others have highlighted
the need for identifying effective and accessible alterna-
tives [99, 100]. The availability of thalidomide for males
played a positive role in the management of severe ENL
in India but is not used in Indonesia. A retrospective
study in India found that thalidomide was shown to aid
in the recovery of individuals with acute or chronic ENL
during or after completing MDT in an outpatient setting
[101]. Leprosy specialists worldwide and WHO experts
have advocated increasing access to thalidomide for indi-
viduals with ENL. However, to date, an article reported
that thalidomide is only available and can be legally pre-
scribed for individuals affected by LR in India and Brazil
[102]. From a consequential perspective, the use of tha-
lidomide could be justified if it leads to better health out-
comes for those with severe ENL. The potential benefits
of the drug might outweigh the manageable risks associ-
ated with its adverse effects and more equitable use for
females with severe ENL [103].

Our study found that inpatient services are more com-
monly used and may provide more timely provision
of care for LR treatment in the India site, aligning with
previous research which suggests that inpatient care
remains a prevalent approach in the management of LR
in countries that adopted specialist care like Nepal and
India [6]. We revealed that most individuals with LR in
both models of care prefer outpatient services despite the
extra travel costs and time spent at the microsystem level.
In the India model, prolonged hospitalisation may offer
some advantages but has the potential to limit an indi-
vidual’s agency. From the healthcare perspective, these
decisions may be expedient, but they were imposed on
many affected individuals by circumstances and organi-
sations. The affected individuals’ preference for outpa-
tient care is seemingly at odds with healthcare providers’
perspectives, but outpatient care is more cost-effective
than hospitalisation for T1R-associated neuritis in India
[104]. The costing study on the same Indian site reported
that the hospital incurred an average cost per patient
of INR 5,026 (IQR 180-27,079) for subsidised services
to patients and placed it under considerable financial
constraint [19]. The management for LR must take into
account patients’ preferences, indirect treatment costs,
and the potential impact on their quality of care at the
microsystem level.

At the mesosystem level, counselling is an important
intervention in the area of leprosy and disability sup-
port, as it can help to improve the mental and emotional
well-being of people with the disease and can contribute
to improved treatment outcomes [105-107]. We found
that the Indian study site provides counselling services
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for people with leprosy and LR in the outpatient clinic.
At the Indian study site, counselling can help people with
LR to understand the importance of completing their
treatment and preventing using alternative non-medical
therapies during the clinical treatment. Therefore, guar-
anteeing access to an appropriate counselling service in
a healthcare setting could also be important for Indone-
sians with LR, who do not systematically have the option
of this sort of service. Yet, it should be planned well
together with affected individuals [108].

Strengths and limitations

Three strengths were identified in this study. Healthcare
providers and recipients in both countries were success-
fully involved in gaining an overarching perspective and
more nuanced perspective on the management of LR
which might be generalisable for tertiary health settings.
The findings were validated through member checks in
which additional inputs were given by people affected
by LR and the research assistants. The socio-ecological
model helped to unpack the complexities of barriers and
facilitators in each model of care. There were, however,
five main limitations. Due to the qualitative nature of the
research and the limited number of participants, the pro-
portions and numbers in the results provide precision in
reporting, rather than indicating greater accuracy or gen-
erality. First, this study did not include the experiences
of people treated in primary or secondary health facili-
ties and other specialised hospitals with a high burden of
leprosy in India. We acknowledged that the reported fac-
tors in accessing LR management might differ among this
population. Second, this study did not include the policy-
maker’s and insurance provider’s perspective due to the
limited period of the study. However, we tried to describe
the role of insurance regulation in the management of LR
from the perspective of healthcare providers. Third, there
were more men with LR involved in this study. Although
fewer women are represented in this study, we tried to
include all women who were currently accessing care
for LR during the data collection period. Fifth, this study
did not explore the cultural factors which may differ in
each setting. Nevertheless, we focused in depth on the
interaction of barriers and facilitators at each structural
level and illustrated the complexity of each factor. Last,
we did not directly assess participants’ prior knowledge
about the existence of care services. Instead, our find-
ings regarding the awareness and perceptions of these
services emerged organically from the data collected
through interviews, FGDs, and workshops.

Research implications
These findings suggest important messages for health-
care providers, researchers, and policymakers about the
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importance of having a standardised guide for manage-
ment of LR, new drug development, and training for
healthcare workers in both countries. It is suggested that
the guide should include peer support and group activi-
ties for the affected individuals, deliberative commu-
nication between the physician and patients, tools for
healthcare providers on how to communicate about LR
and their management, and a sustainable supply chain
of medicines. The study suggests the need for improved
communication strategies, such as using counsellors or
online platforms to address these barriers and enhance
patients’ understanding of LR. Translating knowledge
about LR into local languages in the context of counsel-
ling would improve patients’ understanding of the illness.
This study also suggests further research on sharing les-
sons from countries that allow restricted use of thalido-
mide as a corticosteroid-sparing agent. Future research
could incorporate mixed-method approaches, combin-
ing qualitative insights with quantitative measures to
assess the reputation and awareness of care services
more systematically. There is an urgent need to develop
new drugs to reduce corticosteroid dependency in peo-
ple with LR, as well as a need to recruit more healthcare
workers trained in LR to increase early diagnosis of the
illness, minimise the gap in service in rural and endemic
areas, and communicate the clinical condition in local
languages and lay terms (as opposed to medical termi-
nology). This study recommends sharing comprehensive
information about self-care and creating specific sup-
port during the treatment to prevent the use of alterna-
tive medicines and harmful pain-relief practices. It is
recommended that the proposed educational activities
and peer networking at outpatient services be explored
as additional hospital strategies. It is also worth consider-
ing research on implementation to assess the feasibility
of a community-based approach to improving the supply
chain of medicines for LR, accessibility and acceptability
of LR management services in the future, and acceptabil-
ity of telehealth among Indonesian patients.

Conclusion

The study findings demonstrate that the identified fac-
tors at the four systemic levels are interrelated and
have an impact on the access, acceptability, and man-
agement of LR services. At the macro level, the public
health system and culture largely affect the health sys-
tem regulations, health insurance coverage and policy,
resource allocation for clinics and hospitals, and social
stigma. At the exosystemic level, the healthcare provid-
er’s management and system — such as the availability
of qualified workers, access to essential medicine, and
use of e-health (teleconsultations) — play a role in inter-
actions between patients, family, peers, and healthcare



Putri et al. BMC Health Services Research (2025) 25:196

providers at the meso level. Support provided by the
healthcare facility, peers, and family and access to LR
specialised care at the meso level are identified as sig-
nificant factors influencing the experiences of people
with LR. Variations in public health insurance regu-
lations and uptake of public health insurance at the
macrosystem level significantly affect the provision of
health services, clinical decision-making, care expendi-
ture, and the psychological well-being of individu-
als with LR at the microsystem level in Indonesia and
India. This study recommends improvements in four
fundamental areas. First, simplifying the gatekeep-
ing function and tailored public insurance regulation
for Indonesians with LR merit being explored with the
national health agency. Second, subsidising the travel
costs for Indians with LR could be considered as a sup-
plementary measure to minimize the number of days as
an inpatient and the associated resource strains. Third,
it is worth examining regulation for using thalidomide
as a steroid-sparing agent in the Indonesia research
site. Last, a specific counselling tool for LR in local lan-
guages and peer support is crucial at both sites.
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