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Introduction

Leprosy is an infectious disease caused by the bacillus Mycobacterium leprae (1).

Leprosy patients can experience deformities that affect sight, touch, and manual dexterity.

Macules, papules, and nodules are prevalent among other skin lesions (2). Along with

these symptoms, leprosy patients experience immense stigma and discrimination, also

called leprostigma.

Leprosy can be cured using a combination of three antibiotics - rifampicin,

clofazimine, and dapsone - widely known as multidrug therapy (MDT). This

treatment, found in 1970, was officially recommended by the World Health

Organization (WHO) in 1981 (3, 4). As a result of this discovery, in the year 2000, the

global prevalence rate of leprosy cases reduced to <1 case per 10,000 population (5).

However, leprostigma is still active in society, and in some countries, discriminatory

leprosy-related policies are yet to be amended (6). Negligence has brought even more

leprostigma, misconceptions, and deterrence to patient management and life quality in

both endemic and non-endemic countries (7), and due to the COVID-19 pandemic,

leprosy management has been further harmed due to a decrease in diagnosis, treatment

difficulties, increase in stigma, and increased susceptibility of leprosy patients to COVID-

19 (8–23).

There are some published papers on leprosy and leprostigma, but reviews on the

present-day situation, especially the impacts of COVID-19, are lacking. This paper aims

to provide a thorough overview of past leprosy and leprostigma, as well as highlight the

present-day situation regarding patient management, discriminatory governmental

policies, and impacts of the COVID-19 pandemic. An updated overview will help

ensure proper care of patients in light of the recent pandemic and underscore the

continued need for interest in leprosy management despite its perceived unimportance.
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History of leprosy

Leprosy has existed for many centuries, but its origins are

unknown (24). The disease has most likely spread around the

world by human migrations such as relocation or

colonization (25).

The origin of the term, leprosy, comes from biblical

translations of Hebrew into Greek. The Hebrew word,

“tsara’ath,” translated as “leprosy” in the authorized version of

the Old Testament, is a non-scientific term that indicates

ritualistic defilement instead of a specific skin disease (26). The

Bible presents leprosy as a symbol that aggregates harmful

consequences of impious behavior (27). Due to these

presentations, leprosy was commonly misunderstood as

hereditary and incurable and was considered as “a divine

punishment or curse,” and this harmful image associated with

the disease has resulted in inhumane treatments of patients such

as leprosariums and mass executions (1, 24, 28, 29).

After the discovery of the bacillus M. Leprae as the cause of

leprosy, countries set aims to eliminate leprosy. By providing

MDT, an efficacious treatment based on the bacillus, to all

government health facilities, the WHO successfully reduced

the global prevalence of the disease (3, 4). However, complete

elimination has yet to be reached as areas of high endemicity

remain in many countries. For instance, in India, a country with

more than 60% of the global burden of leprosy, the annual new

case detection rate and prevalence rate per 10,000 people have

remained nearly non-decreasing at 2.0 and 1.4, respectively,

since 2007 (7).
Leprostigma

One of the biggest obstacles in reaching the complete

elimination of leprosy is universal leprostigma. The main

sources of leprostigma are religious and linguistic stereotypes,

misconceptions, and fear of people with deformities.

Religious and linguistic stereotypes come from many

sources, one being the persistence of discriminatory language,

as classified by the UN special rapporteur (30). Across diverse

cultures, the word ‘leprosy’ was metaphorically associated with

sins, curses or punishments, or evil spirits (26, 31). This

association led to separate mass funerals for leprosy patients in

Middle Age Europe and the mandatory attendance of exorcist

performances for patients in South Korea (32, 33).

Other causes of the leprostigma are misconceptions that

leprosy is hereditary and incurable and that deformities have

infectivity. Research after the discovery of M. Leprae found that

over 95% of the human population are naturally immune to

leprosy, that over months of contact with an active leprosy

patient is needed for a slim chance of infection, and that cured

leprosy patients are no longer infectious (34). Yet, ignorance

continued to associate deformity with infectivity, directly aiming
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leprostigma toward patients with irreversible deformities. Cured

but deformed patients were found to often doubt their own

infectivity, and some leprosy patients without deformities chose

to dissociate themselves from those with deformities (35).

Likewise, although leprosy was found to be nonhereditary and

curable, children of leprosy patients were often denied admission

to schools for being potential leprosy patients (7, 36).

Leprostigma led to the creation of thousands of leprosariums

around the world. The treatment of patients in these

leprosariums was extremely inhumane. Instead of treating the

patients in a hospital-like setting, leprosariums considered the

residents as criminals in prison (37).

In Japan, starting in the early 1900s, leprosarium doctors

sterilized men and forced pregnant women to undergo abortions

(38). Similarly, from the early 1900s, South Korean laws forced

many leprosy patients to Sorok Island, the only leprosarium in

South Korea. Surgeries and human experiments were performed

on the patients without consent, and as Sorok Island was not a

self-sufficient place, the increased inmates and lack of food led to

a drastically increased death toll of the patients over the

years (39).

Not all of the patients resided in these leprosariums, but the

lives of those living among the uninfected were not much better

(40). In Korea, patients committed suicide and killed their

children to prevent them from experiencing leprostigma.

Community members murdered patients, associating the

disease with sins and evil and fearing the possibility of

infection. In some extreme cases, patients practiced

cannibalism, believing it was a cure (39). Although South

Korea had comparatively detailed written records of

leprostigma, many other countries with endemic history may

have experienced the same severity.

As patients became isolated, the lack of interaction between

people with and without leprosy caused even more fear and

misconceptions. A study done by Asampong et al. (41) found

that in the beginning, caregivers of cured leprosy patients in

health facilities feared eating near patients because of the false

belief that patients remain infective even after treatment.

Moreover, some caregivers admitted that the “scary

deformities’’ made them feel uncomfortable eating near or

being around the patients (41 p. 5). The initial apprehension

dissipated as the patients and caregivers interacted, and the

caregivers came to eat near and even share food with the patients

(41). This change shows that leprostigma will decrease if the

leprosy-affected are given the opportunity to interact more freely

with the unaffected.

Surprisingly, public health interventions to aid leprosy

elimination may have also contributed to the formulation of

leprostigma and fear of leprosy in the present day. According to

a literature review performed in 2014 by Sermrittirong and Van

Brakel (42), a historical fear of leprosy instilled in the public

mind by Information, Education, and Communication (IEC)

campaigns through the use of frightening symptom images and
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propaganda to increase self-reports and diagnosis may have

further stigmatized the leprosy-affected. Moreover, by implying

the prevalence of leprosy only in areas of low socioeconomic

status, health education systems of the United States and western

Europe may have further categorized the disease while raising

public awareness (43).

With the aim to reduce these misconceptions and

leprostigma, Brazil and South Korea changed the terminology

of the disease on national levels. In 1995, the federal law of Brazil

officially prohibited the use of the word ‘leprosy’ in all

documents and every institutional practice, and in 1999, the

National Assembly of Korea enforced the change from ‘leprosy’

and ‘lepers’ to ‘Hansen’s disease’ and ‘patients with Hansen’s

disease,’ respectively (32, 44). Worth noting, this review uses the

medical term ‘leprosy’ instead of ‘Hansen’s disease’ for better

understanding as only some countries recommend the

terminology change.

Leprostigma reduction programs implemented in some

countries include integrating leprosy-related services to general

health education and care to reduce the isolation and

differentiation of patients from society. By providing leprosy-

related care close to patients’ homes, such programs hope to

slowly connect and integrate leprosy patients to other patients

with diseases (45).

Despite these attempts, misconceptions and leprostigma are

still present. In 2003, a study was conducted in Delhi to measure

public awareness and attitudes regarding the disease (46). Out of

the 104 people interviewed, only 44.20% knew the cause of the

disease and only 63.10% were aware that the disease is curable.

Moreover, 54.80% felt reluctant to employ leprosy-affected

people, and 61.50% favored patients to live within bounds

(Table 1). Sermrittirong and Van Brakel (42) found that one

possible reason for this continuation of leprostigma and

misconceptions may be that most programs to resolve

leprostigma are generalized, even though stigma differs for

every society depending on the social history, cultural

meaning, individuals involved, and prevalent conditions. In
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another review, Semrittirong et al. (47) recommended that

such campaigns and interventions should be implemented

only after a thorough study of the society.
The consequences of leprostigma

Leprostigma in society causes many patients with active

leprosy to delay or avoid treatment (35). In Kaur and Ramesh’s

research (48), nearly 77.4% of female leprosy patients in Delhi

were afraid of receiving confronting questions about leprosy.

Furthermore, Pelizzari et al. (49) found that some medical

professionals even advised their patients to avoid discussing

leprosy in public. These actions of avoiding mentioning or

admitting leprosy is an obstacle to improving the public

understanding of leprosy and may delay the identification of

many leprosy patients (49, 50). This delay is especially harmful

to the future of leprosy patients since a lack of treatment in the

early stages may worsen symptoms, increase complications and

transmissions to those in close contact, and increase the risk of

deformities (50).

In General Health Questionnaire (GHQ)-based studies,

leprosy patients scored highly (a higher score indicates worse

mental health condition and quality of life), and hence were

prone to experiencing psychiatric morbidity (51). Among the

observed psychiatric conditions, depression (up to 71%), suicide

(attempts) (around 33%), and anxiety disorders (10 to 20%)

were the most frequently recorded. In addition to these

diagnostic conditions, leprosy patients also had a higher

identification of neuropsychiatric conditions and negative

feelings such as sleep disorder and fear, respectively (51).

Compared to other skin diseases, leprosy patients were more

likely to suffer psychiatric disorders (52).

In a systematic review, Dijkstra et al. (53) evaluated the effect

of gender on leprostigma and found significant gender inequality

in leprostigma. Their results revealed that compared to males,

leprostigma had a greater effect on female leprosy patients in
TABLE 1 People’s perception and knowledge of leprosy in Delhi in 2003 (46).

Knowledge of leprosy Questionnaire Results (%)

Knew the cause 44.20%

Were ignorant to the cause 31.70%

Believed the disease was caused by individual’s past misdeeds 6.70%

Believed the disease was caused by divine curse 1.90%

Were aware that the disease is curable 63.10%

Sympathized with leprosy-afflicted beggars 73.10%

Favored leprosy patients to stay with their families/within their communities 61.50%

Felt that the cured could marry 67.30%

Felt that the leprosy-afflicted should stay in leprosy colonies away from the society 25%

Were reluctant to employ the leprosy-afflicted as domestic help 54.80%

Were reluctant to establish matrimonial relationship with a family having a leprosy-affected person 31.70%
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health, psychological, and social domain; the lattermost was

analyzed at family and community levels. Additionally, one

study published after the previous systematic review evaluated

the effect of gender on leprostigma in Korea (54). In this study,

more women than men considered themselves disowned by and

separated from their families. Regardless of the extent and

subjectivity of the suffering, their findings indicate a greater

frequency of discrimination among women solely due to their

gender, similarly to the results of the previous systematic review.

The effect of leprostigma can extend to the families of the

leprosy-affected. According to a recent systematic review that

investigated the family members of leprosy patients regarding

mental health, children of the leprosy-affected exhibit low self-

esteem, worry about contracting the disease, higher depressive

symptoms, and low health-related QoL (51). Another article

evaluated the impact of leprosy, podoconiosis, and lymphatic

filariasis on family quality of life in Northwest Ethiopia (55).

This study found that both leprosy patients and their family

members experienced frequent discrimination. Finding a

partner and maintaining marriage proved especially difficult

for leprosy-affected individuals, and this struggle even applied

to their family members. Furthermore, the additional task of

caring for the affected individual caused family members to

experience stress, and at times, discontinue their education (55).
Leprosy patients and leprostigma:
Present-day situation and impact
of COVID-19

Compared to the past, the prevalence of leprosy has

decreased prominently. Important research funding sources

have stopped supporting leprosy research, perceiving it as

eliminated (56). Because the disease now mainly affects only

small populations in poor and developing countries, leprosy is

categorized as a Neglected Tropical Disease, meaning it gains

low interest in various medical industries (57). However, <1 case

per 10,000 people, the threshold of elimination set by WHO,

does not mean an absence of cases. Yet, the situations of those

affected are often overlooked (56).

The prevalence of leprosy in India comes from the lack of

health education and treatment delays (58). Patients are widely

uninformed, and thus, prevented from reaching care at the

appropriate times. Patients often ignore early symptoms of

leprosy and visit healthcare facilities only when symptoms have

lasted for months or years. The public health sector provides

patients with free MDT and has been proven to give more

accurate diagnoses than the private health sector (58).

Nonetheless, most patients still visit the private health sector in

their early stages of leprosy because government doctors are not

easily accessible. This trend leads to more misdiagnoses and

ineffective treatment, causing lasting complications for patients (58).
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In India, the country with the most leprosy cases, patients

still face leprostigma. According to the International Federation

of Anti-Leprosy Associations (ILEP), as of June 2019, leprosy-

affected people were denied their rights under 106 laws involving

segregation, public transportation, marriage, and more (59). For

example, under the Jammu and Kashmir Motor Vehicles Act,

1998, leprosy-affected people are “not eligible to obtain a driving

license or drive a public service vehicle” (60). The unaltered

discriminatory laws show that leprostigma remains to affect the

lives of the patients.

Even in countries with a low prevalence of leprosy, leprosy

patients are still neglected and stigmatized. According to

research done in 2019, in South Korea, policies for leprosy

patients fail to fully support those affected (39). The policies

limit the subjects of protection to leprosy patients residing in

facilities or settlements, even though the majority of the patients

reside in open communities (Figure 1). Moreover, leprosy

patients only receive 150,000 South Korean won (132.13 USD)

per month from the government, which according to the

patients, is not enough because the patients cannot support

themselves due to age, discrimination, or disabilities (39).

Furthermore, leprostigma is still evident in Korean society, just

like in India. 37.05% of the interviewees answered that they

experienced discrimination regarding their children’s marriage

and a smaller percent answered that they recently experienced

physical and verbal abuse (39). The comparison between

countries with a high and low prevalence of leprosy suggests

that the situation of leprosy patients and the extent of

leprostigma is independent of the prevalence of the disease.

Recently, the COVID-19 pandemic has harmed the

management of leprosy patients due to a decrease in diagnosis,

treatment difficulties, increased susceptibility of leprosy patients

to COVID-19 symptoms, and worsened leprostigma (8–23).

Numerous studies suggest a decreased diagnosis of leprosy

after the emergence of COVID-19. Globally, WHO reports that

the COVID-19 pandemic hindered the implementation of

leprosy programs, causing a 37% reduction in new case

detection between 2019 and 2020 (8). This reduction was

especially significant in endemic countries. In a previous study

by Da Paz et al. (9), the impact of the COVID-19 on the

diagnosis of leprosy in Brazil was evaluated. They found a

41.4% reduction in the average number of leprosy cases from

2015 to 2019. Notably, this reduction was greater for patients

below 15 years of age (-56.82%). Another study evaluating the

impact of the COVID-19 on the diagnosis of leprosy in Brazil

showed similar results (10). In this study, Matos et al. compared

the new leprosy cases between January–September 2019 and

January–September 2020. This comparison showed that leprosy

diagnosis was reduced by 44.40% between these two durations.

Especially when limiting the comparison period to April–

September, the period after the emergence of COVID-19, the

reduction was 51.10%, and a growing trend of COVID-19 cases

and a downward trend of new leprosy cases were observed (10).
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In India, reports showed that there was a 13,730 decrease in

newly reported cases of leprosy when comparing the periods

between April-September of 2019 and 2022 (11). Compared to

the previous year, this was a 63% drop in new diagnoses (11).

Such a decrease in leprosy diagnosis may result in a hidden

leprosy prevalence and continued transmission within the

endemic community (10). Because late diagnosis causes severe

and irreversible physical disabilities, the extent of leprostigma

and psychosocial and physical hardships experienced by the

leprosy-affected and their families are predicted to be worsened

in the near future (10).

Along with the delay in diagnosis, COVID-19 has created

difficulties in leprosy treatment. In countries with relatively weak

health systems, hospital admissions and consultations are

discouraged for most health conditions, including leprosy, due

to their focus on responding to COVID-19 cases (12, 13). Such

prioritization has prevented leprosy patients from easily

accessing treatment, leaving them with severe physical

disabilities (13). Moreover, due to the effectiveness of systemic

corticosteroids in the treatment of COVID-19 complications,

there has been a decreased availability of oral corticosteroids,

which is used to treat those suffering from leprosy-associated

reactions (14). Additionally, though related data is limited,

COVID-19 and leprosy co-infection may increase the severity

and frequency of leprosy-related complications (15).

Furthermore, leprosy patients may be more susceptible to

COVID-19. Previous use of steroids and immunosuppressant

therapy for leprosy-reaction management makes leprosy

patients more susceptible to COVID-19 and vulnerable to its

symptoms (14, 16). Moreover, physical disabilities and

deformities like dry skin, as well as poverty resulting from

social difficulties, prevents leprosy patients from maintaining

the personal hygiene necessary to prevent COVID-19 infection

and thus increase their chance of contracting COVID-19 (17).

From a more organizational perspective, many parts of leprosy
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communities have been turned into field hospitals for COVID-

19 patients and some of these communities do not have

appropriate access to COVID-19 prevention information due

to institutional neglect, thus increasing their susceptibility and

vulnerability to COVID-19, especially due to their high

population of elderly people who are more vulnerable to

COVID-19 symptoms (17).

In a more societal context, COVID-19-related stigma and

regulations may contribute to an increase in leprostigma and

marginalizations. Numerous studies found that COVID-19

survivors, their families, and healthcare workers during the

pandemic experienced heightened overall stigma and scrutiny

due to public fear of possible infections due to encouragement of

social isolation and improper understanding of the disease (18–

20). Such COVID-19 stigmatizations, as proposed by Chopra

and Arora (21), may further stigmatize and delay the diagnosis

of other airborne diseases, suggesting a potential detriment to

leprosy and the leprosy-affected. For patients co-infected with

leprosy and COVID-19, the prevalent stigma for both diseases is

thought to bring increased stigma (12). Moreover, studies

suggest that public health interventions for COVID-19 like

social distancing disproportionately marginalize already-

stigmatized minorities like leprosy-affected communities and

harm the psychological well-being of the leprosy-affected by

further restricting their already-limited social lives, providing

additional fear of infection (16), and increasing stigma (22, 23).
Discussion

Leprosy has been ignored in many institutions due to its

reduced global prevalence, especially in developed countries.

However, patients and their families experience even more

leprostigma and misconceptions due to this negligence (7).

The present-day leprosy situation shows that regardless of the
FIGURE 1

The residence of leprosy patients by percentage in South Korea in years 2000 and 2017 (39).
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leprosy prevalence, affected individuals and their families in

numerous countries suffer leprostigma, and that the COVID-19

pandemic has further worsened patient management and

leprostigma. Therefore, more attention to leprosy management

is needed to better support the patients.

In order to improve the present situation of leprosy and

create a safe and supportive environment for those affected, the

following endeavors can be taken:

First, governments in both endemic and non-endemic

countries must review their health system to implement

necessary alterations in light of the present-day situation.

Specifically, countries with weak health systems like India

must provide more health education and easier access to

medical facilities to prevent the current diagnosis and

treatment delays. Even in countries with effective health

systems, COVID-19 prioritization has brought difficulties in

diagnosis and treatment of leprosy patients. Accordingly,

health-related agencies must construct a medical system to

allocate sufficient treatment and provide easier access to

medical facilities to current and prospective leprosy patients

even during pandemics. This process will help identify and

improve weaknesses in health systems and prepare for future

health crises.

Second, research funding must continue. More research can be

conducted to further identify the causes behind leprosy and

leprostigma continuation, and how psychological and physical

well-beings of patients can be improved to support their

rehabilitation. Moreover, research on the relationship between

COVID-19 and leprosy is needed. This research should identify

methods to improve personal hygiene of leprosy patients to

decrease susceptibility to infections, impacts of leprosy and

COVID-19 co-infections, and how to treat co-infections like

COVID-19 where treatment method(steroids) overlap.

Furthermore, although WHO reports a decrease in leprosy

diagnosis due to hinderance of leprosy program implementations,

more research may be needed to determine if COVID-19

prevention policies like social distancing and mask mandates

contributed by decreasing the leprosy infection incidence rate itself.

Third, to prevent leprostigma, leprosy interventions must be

reviewed and specialized, leprosy-related policies must be removed,

altered, or added, and COVID-19 stigmamust be actively repressed.

By reviewing leprosy interventions, previous unintentional

instillation of fear, leprostigma, and categorizations of the disease

in the public mind will be reduced. To continue, specializing stigma

reduction programs for different areas with careful consideration of

their culture, prevalent leprosy symptoms, and affected populations

will increase its effectiveness. Furthermore, changing leprosy-related

policies that discriminate against or neglect the leprosy-affected will
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help prevent leprostigma, and adding new, supportive policies will

help protect the leprosy-affected in various circumstances. Likewise,

COVID-19 stigmamust be repressed as it may help decrease stigma

and diseases of other airborne diseases, including leprostigma.

Lastly, more social interactions between the leprosy-

affected and unaffected should be encouraged. As disease

awareness increases and more patients become exposed in

society, the prevalence of misconceptions and leprostigma

will decrease and patients will experience smoother

rehabilitation processes.
Conclusion

Leprosy and leprostigma is commonly believed as severe

phenomena of the past, but they are still prevalent around the

globe and have been worsened due to the recent COVID-19

pandemic. To improve the present situation and prevent its

repetition, leprosy-related health systems, interventions, and

policies must be reviewed and altered, research funding must

continue, and social participation of the leprosy-affected must

be encouraged.
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