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Abstract

Introduction

Since ancient times leprosy has had a negative perception, resulting in stigmatization. To

improve the lives of persons affected by leprosy, these negative perceptions need to

change. The aim of this study is to evaluate interventions to change perceptions and

improve knowledge of leprosy.

Methodology/Principal findings

We conducted a pre-post intervention study in Fatehpur and Chandauli districts, Uttar Pra-

desh, India. Based on six steps of quality intervention development (6SQuID) two interven-

tions were designed: (1) posters that provided information about leprosy and challenged

misconceptions, and (2) meetings with persons affected by leprosy, community members

and influential people in the community. The effect of the interventions was evaluated in a

mixed-methods design; in-depth interviews, focus group discussions, and questionnaires

containing a knowledge measure (KAP), two perception measures (EMIC-CSS, SDS) and

an intervention evaluation tool. 1067 participants were included in Survey 1 and 843 in Sur-

vey 2. The interventions were effective in increasing knowledge of all participant groups,

and in changing community and personal attitudes of close contacts and community mem-

bers (changes of 19%, 24% and 13% on the maximum KAP, EMIC-CSS and SDS scores

respectively, p<0.05). In Survey 1, 13% of participants had adequate knowledge of leprosy

versus 53% in Survey 2. Responses showed stigmatizing community attitudes in 86% (Sur-

vey 1) and 61% (Survey 2) of participants and negative personal attitudes in 37% (Survey 1)

and 19% (Survey 2). The number of posters seen was associated with KAP, EMIC-CSS and

SDS scores in Survey 2 (p<0.001). In addition, during eight post-intervention focus group

discussions and 48 interviews many participants indicated that the perception of leprosy in

the community had changed.
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Conclusions/Significance

Contextualized posters and community meetings were effective in changing the perception

of leprosy and in increasing leprosy-related knowledge. We recommend studying the long-

term effect of the interventions, also on behavior.

Author summary

To improve the lives of persons with leprosy, perceptions about leprosy need to change.

The aim of this study is to describe the development and evaluation of interventions (post-

ers and community meetings) to change the perception and improve knowledge of lep-

rosy in Fatehpur and Chandauli districts, India. To measure the effect of the interventions

we administered questionnaires before and after the interventions and we conducted 48

interviews and eight group interviews afterwards. In total 1067 participants were included

in the first survey and 843 in the second. We found that the interventions resulted in

more knowledge of leprosy and in changed community and personal attitudes towards

(persons affected by) leprosy. The percentage of participants with adequate knowledge of

leprosy was higher in the second survey and the percentage of participants with negative

community and personal attitudes was lower. In the interviews, many participants indi-

cated that there had been a change in perception in the community. The more posters par-

ticipants had seen, the better their knowledge of leprosy and the more positive their

attitudes. Findings from this study suggest that contextualized posters and community

meetings can be effective in changing the perception of leprosy and increasing leprosy-

related knowledge.

Introduction

Perception is a broad concept, that refers to how an individual or group “sees” an object, per-

son, event or institution [1–3]. Perception encompasses how an individual or group “sees” oth-

ers (social perception), but also a person’s interpretation and understanding of a disease and

its potential consequences (disease perception) [1–3]. Perception comprises knowledge,

beliefs, attitudes and emotions that are in turn influenced by personal factors (e.g. personality,

experience) and environmental factors (e.g. culture, religion) [1, 2]. These concepts are inter-

related. (Negative) perception is related to stigma. However, where perception is solely cogni-

tive, stigma includes both cognitive (e.g. knowledge, attitudes, labelling) and behavioral (e.g.

discrimination, rejection, withdrawal) elements [4, 5]. Perception is an important driver of

stigma [6].

Leprosy is an infectious disease that has had a negative perception, resulting in stigmatiza-

tion, since ancient times [7]. The main causes of leprosy-related stigma are the external mani-

festations of the disease (such as impairments of eyes, hands and feet), religious and cultural

beliefs, fear, and a lack of knowledge [7, 8]. Almost all areas of a person’s life can be affected by

stigma, such as employment and education opportunities, social interaction, marriage (pros-

pects), housing and access to care [9]. These negative consequences and the fear of being stig-

matized can cause chronic stress, which may negatively impact mental wellbeing and physical

health [9]. In the case of health-related stigma, the fear of being stigmatized may also cause

people to delay or avoid seeking treatment or care [9]. To improve the lives of persons affected
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by leprosy and to improve leprosy services, negative perceptions about leprosy need to be

addressed.

There are several strategies and interventions to change the perception of leprosy. Many of

these are similar or the same as interventions for stigma reduction. Interventions that aim to

reduce stigma often address the causes of stigma, such as beliefs and attitudes that lead to label-

ling, stereotyping and discrimination [10]. Interventions that have reduced leprosy-related

stigma include ‘contact events’ in which contact between persons affected by leprosy and com-

munity members is enhanced, socioeconomic rehabilitation, peer counselling, social market-

ing campaigns, community engagement interventions and mass media campaigns [11–16].

Crucial to changing perceptions is understanding the local context, and understanding and

addressing the drivers of these perceptions [10, 17, 18]. Interventions should fit the audience

[19]. They are more likely to be successful if culture-specific and contextualized (adapted to

the local context) [20, 21], addressing the main causes of leprosy: specific knowledge gaps,

beliefs and fears [22].

The present study is part of a project on leprosy prevention in India, Indonesia and Brazil,

the PEP++ project (https://www.trialregister.nl/trial/7022). The aim of the present study is to

evaluate interventions to change perception and improve knowledge of leprosy.

Definitions

Perception comprises knowledge, beliefs, attitudes and emotions. Beliefs link an object (such

as a person, group of people, disease, institution or behaviour) to an attribute. For example the

belief “leprosy is dangerous”, links “leprosy” (object) to “dangerous” (attribute) [16]. Knowl-

edge refers to theoretical or practical understanding of a subject (facts, skills or objects). Truth

and belief are a prerequisite for possessing knowledge: one has a belief in something, and that

belief must be true (based on observable and measurable evidence). For example, if you know

that leprosy is an infectious disease, then you must believe this, and your belief must be true

[17]. An attitude refers to a person’s feelings toward and evaluation of an aspect of the person’s

world, for example an object, person, event, or towards performing specific behaviours [16,

18]. It refers to “a person’s location on a dimension of affect or evaluation” and falls on a con-

tinuum from very favourable to very unfavourable [16]. Emotions are inner states such as

anger, joy, fear or love. Emotions can be consciously experienced, but can also be repressed,

inhibited or unconscious [21].

Methods

Ethics statement

Ethical approval for this study was obtained from the Vardhman Mahavir Institutional Ethics

Committee as part of a larger research project: the PEP++ project. Written informed consent

for participation was obtained from each participant prior to data collection.

Study setting

The study was conducted in two districts in Uttar Pradesh, northern India: Chandauli (popula-

tion 1.95 million, 1548 villages) and Fatehpur (population 2.63 million, 1476 villages). These

districts have a relatively high number of new leprosy patients annually with a new case detec-

tion rate of 5.9 per 100,000 population in both Chandauli and Fatehpur, in March 2019 (Dis-

trict Leprosy Office).
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Study design

We applied a pre/post intervention study design. The effect of the interventions was evaluated

using mixed methods.

Eligibility criteria

We included four groups as participants in the study: (1) persons diagnosed with leprosy at

any time (“persons affected by leprosy”); (2) close contacts of persons affected by leprosy, these

comprised household contacts, family members, neighbours and other social contacts; (3)

community members; and (4) health care workers. Only individuals 16 years or older were

included. Close contacts, community members and health care workers were excluded if they

had ever been diagnosed with leprosy.

Interventions

The PEP++ project includes interventions that aim to change the perception of leprosy,

improve knowledge of leprosy and reduce stigma, and to increase the community acceptance

of preventive (chemoprophylactic) treatment. These interventions provide contextualized

(adapted to the local context) information, education and communication (IEC) and are

implemented before the implementation of the actual chemoprophylaxis. In doing so, we aim

to increase acceptance and adherence to preventive chemoprophylactic treatment. The inter-

ventions were designed based on the six steps of quality intervention development (6SQuID)

[23] using a community engagement method. 6SQuID is a pragmatic guide, based on existing

frameworks for the development of interventions with a wider public health focus. The main

input for the selection of the interventions (content and modes of delivery) came from: a) ‘lep-

rosy perception study’ (Survey 1) of people’s knowledge and perceptions of leprosy and per-

sons affected by leprosy [8, 22, 24], b) a ‘communication needs assessment’, and c) a workshop

with input from persons affected by leprosy and other key stakeholders. A detailed description

of the selection and development, including the pilot tests, of the interventions can be found as

supporting information file (S1 Text).

Two interventions are assessed in this paper: (1) posters and (2) community meetings. Post-

ers were available in three sizes (46x58 cm, 44x14 cm and 28x23 cm) and covered the following

themes: symptoms, mode of transmission, cause, curability, (free) treatment, prevention of

leprosy, and inclusion of persons affected by leprosy in the community. The posters and an

English translation can be found as supporting information file (S2 Text). The villages in

which the posters were put up were selected based on the number of leprosy patients registered

at the health center since April 2014. Only villages in which at least two patients were regis-

tered were selected. The posters were placed at several locations in the villages (e.g., at the vil-

lage leader’s house, shops, the health facility, crossroads, ATMs, temples and the marketplace)

and near sites of public transport (e.g., in buses and auto rickshaws, and at bus stops and rail-

way stations).

The community meetings were held in villages selected from the list of 606 villages in which

posters were put up. Villages in which the Pradhan (village leader) was available on scheduled

meeting days and where the prior relationship with the Pradhan was good, were selected.

Community members were invited to attend the meeting through the Pradhan and by door-

to-door visits from community health workers (ASHA’s). The meetings itself consisted of a

short presentation about leprosy and the PEP++ project, followed by questions-and-answers

and a discussion. In some meetings, two short videos about leprosy were also presented (due

to technical issues this was not possible in all meetings). A health worker was present during

the meetings. Meetings with key influential people were held at district or block level, while
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meetings with community members and persons affected by leprosy were held in the commu-

nities. Participants were also offered a leaflet with more information about leprosy (facts,

myths and misconceptions) and the PEP++ project at the meetings. An overview of the reach

of the two interventions can be found in Table 1. We report on perception and knowledge of

leprosy before and after the interventions.

Outcomes

Four outcome measures were used to assess perception: (1) a knowledge, attitudes and prac-

tices (KAP) measure; (2) the Explanatory Model Interview Catalogue Community Stigma

Scale (EMIC-CSS); (3) the Social Distance Scale (SDS); and (4) an intervention evaluation tool

to assess exposure to the posters. In addition, in-depth interviews and focus group discussions

were conducted.

The KAP measure was used to assess the knowledge, attitudes and practices of participants

regarding leprosy. On some of the questions, multiple answers were possible. A maximum

score of eight could be obtained on the KAP if all correct answers are provided, even if incor-

rect answers were present. We defined ‘poor knowledge’ as a score of two or less out of eight,

‘moderate knowledge’ as a score between two and six and ‘adequate knowledge’ as a score of

six or more on the KAP. These cut-offs were chosen arbitrarily, as no external criterion was

available. The KAP measure has been used in several leprosy studies in Nepal, India, Indonesia

and Brazil between 2012 and 2018 [8, 25–27].

The EMIC-CSS was used to measure perceived community attitudes and behavior towards

persons affected by leprosy. A total maximum score of 30 can be obtained, ranging from zero

(no negative attitudes) to 30 (most negative attitudes). The EMIC-CSS has been validated

among community members of persons affected by leprosy in India [28]. We operationalized

stigmatizing community attitudes towards leprosy as a sum score of 8 or higher on the

EMIC-CSS, using the cut-off point of 8 that was proposed by Sermrittirong and colleagues

[29].

The SDS was used to assess the social distance the participant wants to keep towards per-

sons affected by leprosy. This measure was used as a proxy for personal attitudes and fears of

Table 1. An overview of the interventions, their target groups, periods of dissemination.

Intervention Target group Time period disseminated

Posters

16,070 large size posters (46x58 cm) and 8,384

smaller size posters (4,192 size 44x14 cm and

4,192 size 28x23 cm) were put up in 606 villages

across the two districts. A total of six different

formats (different images and key messages) were

used.

• Persons affected by leprosy

• Close contacts

• Community members

October 2019—April 2021

(ongoing for full project

duration)

Community meetings

271 meetings were held across the two districts,

reaching a total of 12,933 people. A total of 9,421

leaflets were disseminated at the meetings.

Separate meetings were held per target group.

Of the 271 meetings held:

• 128 meetings were held for key influential

people in the community, reaching 2,840

people

• 98 meetings were held for community

members, reaching 7,668 people

• 12 “Shiv charcha” (religious) meetings were

held in Chandauli, reaching 1,429 people

• 33 meetings were held for persons affected by

leprosy in Fatehpur, reaching 996 persons

affected by leprosy.

• Key influential people in the community

(teachers, informal practitioners, heads of

the village, religious leaders and media

personnel)

• Community members

• Persons affected by leprosy

December 2019 -February

2020

https://doi.org/10.1371/journal.pntd.0009654.t001
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the respondent. The SDS has 7 questions on which a maximum score of 21 can be obtained,

ranging from zero (no negative attitudes) to 21 (most negative attitudes). The SDS has been

translated to Hindi and was partially validated among community members of persons

affected by leprosy in Uttar Pradesh, India [25]. We chose a cut-off for negative personal atti-

tudes when participants answered at least 3 questions with ‘probably not willing,’ or at least

one question with ‘definitely not willing’ and at least one question with ‘probably not willing.’

The intervention evaluation tool consisted of questions about exposure to the posters. For

example, participants were shown the posters and asked whether they had seen them recently,

and participants were asked to identify correct messages about leprosy (read aloud while

shown on the posters). The EMIC-CSS and SDS assess community stigma and were therefore

not administered to persons affected by leprosy. The intervention evaluation tool was not

administered to health workers, because they were not a target group for the posters and

meetings.

Semi-structured in-depth interviews and focus group discussions were conducted for

insight into specific local beliefs, myths and misconceptions of the participants towards leprosy

and persons affected by leprosy. The interview guide was pilot tested before use [8].

Participant timeline

Survey 1 was conducted between March 2017 and December 2018. The outcomes represent

the pre-intervention (baseline) information. After finalization of the interventions, dissemina-

tion of posters started from October 2019 and onwards, and the community meetings were

held between September 2019 and February 2020. The post-intervention or evaluation study

(Survey 2) was conducted between March and June 2020. An overview of the study design can

be found in Fig 1.

Sample size

We aimed to include a random sample of at least 100 persons of each target group per district

for the interview-administered questionnaires. This is based on an assumed prevalence of, for

example, ‘negative attitudes’ of 50% at baseline and wanting to be able to detect a reduction of

20% or more (meaning that the prevalence of negative attitudes in the second survey is 30% or

less). Using these parameters, a significance level of 0.05 and a power of 80%, 93 participants

are needed before and 93 are needed after the intervention is implemented (calculated using

Epi Info StatCalc for cross-sectional studies). To compensate for records that may not be

usable or loss to follow up, we aimed to include at least 100 participants per target group. The

data of community members for Survey 1 were collected in a separate study but using the

Fig 1. Study design and timeline. Survey 1 consisted of the KAP, EMIC-CSS, SDS, communication needs assessment,

in-depth interviews, and focus group discussions. Survey 2 consisted of the KAP, EMIC-CSS, SDS, intervention

evaluation tool, in-depth interviews, and focus group discussions.

https://doi.org/10.1371/journal.pntd.0009654.g001
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same instruments, in the same area and timeframe. Thus, these data were included instead

interviewing another sample of community members.

Recruitment and sampling procedure

For pre- and post-intervention assessments, the persons affected by leprosy were selected by

stratified systematic sampling with a random start from a list of leprosy patients registered at

the primary health care center. Close contacts of leprosy patients and community members

were selected by convenience sampling from among those living in the same village or neigh-

borhood as the person affected by leprosy. Health care workers were selected based on conve-

nience sampling from among those present and available at the primary health care centers.

Half of the health care workers had received training about leprosy and had specific responsi-

bilities for leprosy treatment services. Details about the selection procedure have been pub-

lished previously [8, 22]. Different (randomly selected) participants were included in the first

and second survey.

In addition, in each district we aimed to include six persons from each participant group in

the in-depth interviews (IDI) and to conduct one focus group discussion (FGD) per partici-

pant group. These participants were a subset of those in the quantitative sample.

Data collection

Data for the perception studies (Survey 1 and Survey 2) were collected before and after the

posters were distributed and community meetings were held. In Survey 2, additional demo-

graphic information was collected from the participants about income and caste. In addition,

Survey 2 data were collected in the areas in which interventions were conducted. Participants

were interviewed by a trained research assistant at or near their homes, at primary health cen-

ters or the district offices of NLR India. Details of Survey 1 have been published previously

[8, 22].

Data management

All participants provided informed consent prior to data collection. The hard copy informed

consent forms are stored in a locked archive in the field offices of NLR India. Questionnaire

data were collected on paper and a Data Entry Officer subsequently entered the responses into

a database created in Epi Info. The interviews were recorded on a voice recorder and tran-

scribed in Microsoft Word. The audio files of the interviews were deleted after transcription

and data analysis.

Data analysis

Data analysis of the quantitative data were performed in SPSS. No records needed to be

excluded from analysis. Simple descriptive methods were used to generate a demographic pro-

file of the study sample. Differences between participants in the first and second survey were

evaluated using an independent samples t-test for continuous variables (age) and Chi-square

statistics for categorical variables. Corrected median differences and the statistical significance

of changes (p<0.05) in KAP, EMIC-CSS and SDS scores between Survey 1 (before any inter-

vention) and Survey 2 (after the posters and community meetings) were calculated using

quantile regression in which we corrected for age, sex, district, education, religion, participant

type and data collection period (Survey 1 or Survey 2). Correlations between exposure to the

posters and KAP, EMIC-CSS and SDS scores were calculated using Spearman’s rank correla-

tion. Because of the differences in participants in Survey 1 and 2, we could not use a
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standardized method for effect size. We therefore used the corrected median difference in

scale scores between Survey 1 and 2 as percentage of the maximum score that can be obtained

on the KAP, EMIC-CSS and SDS to indicate the magnitude of the effect of the interventions.

In addition, we used stepwise multivariate regression with backward elimination to investi-

gate the contribution of potential determinants (age, gender, participant type, marital status,

education, occupation, knowing someone affected by leprosy, district and total number of

posters seen) to the outcomes of interest (knowledge, stigma, social distance) for dependent

variables that were normally distributed. We used bootstrapped stepwise multivariate regres-

sion with backward elimination for dependent variables that were not-normally distributed.

Only variables that had a p-value of� 0.2 in univariate analysis were considered for entry into

the multivariable regression model. Variables were eliminated from the multivariate model

one-by-one until only statistically significant variables (p<0.05) remained.

The in-depth interviews and focus group discussions were audio recorded, transcribed ver-

batim and translated from Hindi to English. The data were analyzed using open, inductive

coding and content analysis. Qualitative data analyses were performed in the software program

MAXQDA. All records were anonymized before analysis.

Results

Socio-demographic information

In total 1067 participants were included in the first survey and 843 participants in the second

survey; see Table 2 for an overview of the demographic information of the participants. Statis-

tically significant differences (p<0.05) between participants in the first and second survey

Table 2. Overview of the demographic characteristics of the participants included in Survey 1 (before any intervention, n = 1067) and Survey 2 (after the posters

and community meetings, n = 842).

Variable Persons affected by leprosy Close contacts and community members Health workers

Survey 1

(n = 200)

Survey 2

(n = 201)

p-valuea Survey 1

(n = 767)

Survey 2

(n = 541)

p-valuea Survey 1

(n = 100)

Survey 2

(n = 101)

p-valuea

Age, mean (SD) 39.1 (15.7) 41.9 (16.1) 0.087 40.5 (16.1) 36.7 (13.8) <0.001 41.8 (11.1) 40.8 (10.7) 0.522

Sex, n (%)

Female

Male

77 (38.5)

123 (61.5)

69 (34.3)

132 (63.7)

0.385

297 (38.7)

470 (61.3)

244 (45.1)

297 (54.9)

0.021

59 (59.0)

41 (41.0)

35 (35.0)

65 (65.0)

0.001

District, n (%)

From Fatehpur

From Chandauli

100 (50.0)

100 (50.0)

101 (50.2)

100 (49.8)

0.960

296 (38.6)

471 (61.4)

271 (50.1)

270 (49.9)

<0.001

50 (50.0)

50 (50.0)

50 (50.0)

50 (50.0)

1.000

Education completed, n
(%)

No (formal)

Primary

Secondary or higher

72 (36.0)

23 (11.5)

105 (52.5)

85 (42.3)

40 (19.9)

76 (37.8)

0.020

207 (27.0)

104 (13.6)

456 (59.5)

184 (34.0)

115 (21.3)

242 (44.7)

<0.001

0 (0.0)

0 (0.0)

100(100.0)

0 (0.0)

1 (1.0)

99 (99.0)

0.317

Religion, n (%)

Hinduism

Islam

Other

184 (92.0)

16 (8.0)

0 (0.0)

186 (92.5)

15 (7.5)

0 (0.0)

0.841

687 (89.6)

72(9.4)

8 (1.0)

512 (94.6)

28 (5.2)

1 (0.2)

0.001

99 (99.0)

1 (1.0)

0 (0.0)

99 (99.0)

1 (1.0)

0 (0.0)

1.000

Marital status, n (%)

Currently married

Never married

Otherb

Missing

150 (75.0)

38 (19.0)

12 (6.0)

0 (0.0)

162 (80.6)

32 (15.9)

7 (3.5)

0 (0.0)

0.159

313 (40.8)

74 (9.6)

9 (11.7)

371 (48.4)

425 (78.6)

97 (17.9)

19 (3.5)

0 (0.0)

<0.001

91 (91.0)

9 (9.0)

0 (0.0)

0 (0.0)

89 (89.0)

10 (10.0)

1 (1.0)

0 (0.0)

0.623

aThe p-value is based on independent samples t-test for continuous variables (age) and X2 statistics for categorical variables.
b Marital status ‘other’ refers to participants who are separated, divorced or widowed.

https://doi.org/10.1371/journal.pntd.0009654.t002
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were found for education level of persons affected by leprosy (participants in the second survey

had in general had less education), for gender of health workers (more men were included in

the second survey), and for all demographic variables of close contacts and community

members.

In addition, after the intervention eight focus group discussions were conducted with 62

participants in total (one focus group with each target group in each district, n = 47 male and

n = 17 female, average age 40 years, range 20–80 years) and 48 in-depth interviews (six per tar-

get group in each district, n = 25 male and n = 23 female, average age 37 years, range 19–58

years).

Overall impact of the interventions: difference between Survey 1 and 2

In Survey 1 the percentage of participants with adequate knowledge on the KAP measure was

13% (n = 133; 13% of the persons affected by leprosy, 7% of the contacts and community mem-

bers, 56% of the health workers). In Survey 2, 53% (n = 448) of the participants had adequate

knowledge of leprosy (78% of the persons affected by leprosy, 38% of the contacts and commu-

nity members, 87% of the health workers). An overview of the distribution of the KAP measure

scores in Survey 1 and 2 of the contacts and community group can be found in Fig 2. In addi-

tion, in Survey 1, 86% of participants had stigmatizing attitudes towards leprosy on the

EMIC-CSS (n = 747; 86% of the contacts and community members, 84% of the health work-

ers). In Survey 2, this was 61% (n = 393; 65% of the contacts and community members, 43% of

the health workers). In addition, 37% of participants had negative personal attitudes on the

SDS in Survey 1 (n = 325; 41% of the contacts and community members, 14% of the health

workers) and 19% in Survey 2 (n = 121; 22% of the contacts and community members, 2% of

the health workers).

Tables 3 and 4 provide an overview of the differences in KAP, EMIC-CSS and SDS scores

between Survey 1 and Survey 2 per district and per participant group. Compared to Survey 1,

almost all KAP, EMIC-CSS and SDS scores improved. The scores that did not improve statisti-

cally significantly were the EMIC-CSS score for health workers in Fatehpur and the KAP and

SDS scores for health workers in Chandauli (Tables 3 and 4). When looking at the corrected

median differences for all participants groups (the ‘whole dataset’ rows in Tables 3 and 4), the

corrected median difference was 1.5 for the KAP (a change of 19% of the maximum score of 8

that can be obtained on the scale), -7.3 for the EMIC-CSS (a change of 24% of the total score of

Fig 2. Distribution of the KAP measure scores for close contacts and community members in Survey 1 and Survey

2.

https://doi.org/10.1371/journal.pntd.0009654.g002
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30 that can be obtained) and -2.0 for the SDS (a change of 10% of the total score of 21 that can

be obtained). The largest corrected median difference on the KAP was found for persons

affected by leprosy (corrected median difference 3.0, 38% of total score, p<0.001). With cor-

rected median differences of -10.0 and -10.3 (33–34% of the total score), the corrected median

differences for the EMIC-CSS were larger in Chandauli district than in Fatehpur district. The

largest corrected median differences (-3.0 and -2.9 or 14% of the total score of 21) for the SDS

were found among contacts and community members in Chandauli and among health work-

ers in Fatehpur (Table 3).

Multivariate analysis showed that the determinants of leprosy knowledge and commu-

nity stigma were comparable for Survey 1 and Survey 2. In Survey 2, income, caste and

‘having seen posters’ were also included in the models. ‘Having seen posters’ alone had a

larger effect on the KAP scores (R-squared = 0.15, univariate analysis) than on the

EMIC-CSS and SDS scores (R-squared = 0.05 and 0.06 respectively, univariate analysis).

The models for Survey 2 explained more of the variability of knowledge and stigma

(Table 5). An overview of the full multivariate regression models can be found as support-

ing information file S4 Text.

In the in-depth interviews and focus group discussions, many participants indicated that

there had been a change in perception in the community. Some participants indicated that

people in the community used to believe something, but not anymore. Some participants

related this change in perception of the community to (knowing about) preventive medication.

One close contact explained:

“. . .Earlier people used to behave [negative] like this, now people have started understanding
that untouchability does not happen [referring to transmission]. . .” (30-year old close con-

tact, male, FGD, Chandauli)

Table 3. Corrected median differences in KAP (range 0–8) scores between Survey 1 (n = 1067) and Survey 2 (n = 842).

Dataset KAP measure

Survey 1, median (Q1-Q3) Survey 2, median (Q1-Q3) Corrected median differencea Change in scoreb p-valuec

Whole dataset (n = 1067~842) 4.0 (3.0–5.0) 6.0 (4.0–7.0) 1.5 18.8% <0.001

Persons affected by leprosy (n = 200~201) 4.0 (3.0–5.0) 7.0 (6.0–8.0) 3.0 37.5% <0.001

Contacts and community (n = 767~541) 4.0 (3.0–5.0) 5.0 (4.0–6.0) 1.0 12.5% <0.001

Health workers (n = 100~100) 6.0 (5.0–7.0) 7.0 (6.0–7.0) 1.0 12.5% <0.001

Chandauli district (n = 621~420) 4.0 (3.0–5.0) 6.0 (5.0–7.0) 2.0 25.0% <0.001

Persons affected by leprosy (n = 100~100) 3.0 (3.0–4.0) 6.0 (5.0–7.0) 3.0 37.5% <0.001

Contacts and community (n = 471~270) 4.0 (3.0–5.0) 5.0 (4.0–6.0) 2.0 25.0% <0.001

Health workers (n = 50~50) 6.0 (5.0–7.0) 7.0 (7.0–7.0) 0.0 0.0% NS

Fatehpur district (n = 446~422) 4.0 (3.0–5.0) 5.0 (4.0–7.0) 1.3 16.3% <0.001

Persons affected by leprosy (n = 100~101) 4.0 (3.0–5.0) 7.0 (6.0–8.0) 3.0 37.5% <0.001

Contacts and community (n = 296~271) 4.0 (3.0–5.0) 4.0 (3.0–6.0) 1.0 12.5% <0.001

Health workers (n = 50~50) 5.5 (4.0–6.3) 7.0 (6.0–7.0) 1.0 12.5% 0.014

a We corrected (adjusted) for age, sex, district, education, religion, participant type and data collection period (Survey 1 or Survey 2). Quantile regression models can be

found in S3 Text.
b The corrected median difference as percentage of the maximum score that can be obtained on the scale.
c The p-value was calculated using quantile regression in which we corrected for differences in demographic information between the participants in Survey 1 and

Survey 2. NS = not significant (p>0.05).

https://doi.org/10.1371/journal.pntd.0009654.t003
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Furthermore, the transcripts of the interviews and focus group discussions revealed that

over half of the participants knew that leprosy is caused by bacteria, and almost all participants

mentioned loss of sensation and/or skin patches as early symptoms of leprosy and knew lep-

rosy can be treated with medication. Knowledge about treatment, cause and symptoms was

good. There were still some misconceptions regarding the cause of leprosy. For example, some

participants thought leprosy is caused by a blood or vitamin deficiency, dirt or being unclean.

Approximately half of the participants indicated that (some) community members discrim-

inate or keep a distance from persons affected by leprosy. Most participants said these commu-

nity members behave this way because they have incorrect or insufficient knowledge about

leprosy or because they are afraid of getting infected by the disease themselves. One participant

explained:

“. . .Most people discriminate because they do not know about this disease, they feel that it is
an untouchable disease, whereas this is not true. . ..” (58-year old close contact, male, IDI,

Chandauli)

Some participants stressed that community members only discriminate if leprosy is visible

or if persons affected by leprosy are not treated. Approximately a quarter of all participants

said that there is no discrimination, that community members behave well or normal towards

Table 4. Corrected median differences in EMIC-CSS (range 0–30) and SDS (range 0–21) scores between Survey 1 (n = 867) and Survey 2 (n = 641).

Dataset EMIC-CSS SDS

Survey 1,

median
(Q1-Q3)

Survey 2,

median
(Q1-Q3)

Corrected
median
differencea

Change in
scoreb

p-
valuec

Survey 1,

median
(Q1-Q3)

Survey 2,

median
(Q1-Q3)

Corrected
median
differencea

Change in
scoreb

p-
valuec

Whole dataset
(n = 1067~842)

17.0 (11.0–

21.0)

9.0 (5.0–

14.0)

-7.3 24.3% <0.001 5.0 (3.0–

10.0)

3.0 (1.0–6.0) -2.0 9.5% <0.001

Contacts and

community

(n = 767~541)

17.0 (11.0–

21.0)

9.0 (6.0–14.0) -7.3 24.3% <0.001 6.0 (3.0–10.0) 4.0 (2.0–7.0) -2.7 12.9% <0.001

Health workers

(n = 100~100)

15.0 (10.0–

21.8)

6.0 (3.0–13.0) -4.3 14.3% <0.001 2.0 (0.0–6.0) 0.0 (0.0–2.0) -1.0 4.8% 0.044

Chandauli district
(n = 621~420)

18.0 (11.0–

22.0)

7.0 (5.0–9.0) -10.0 33.3% <0.001 5.0 (2.0–9.0) 3.0 (1.0–4.0) -2.0 9.5% <0.001

Contacts and

community

(n = 471~270)

18.0 (12.0–

22.0)

8.0 (5.8–10.0) -10.0 33.3% <0.001 5.0 (3.0–10.0) 3.0 (2.0–5.0) -3.0 14.3% <0.001

Health workers

(n = 50~50)

15.0 (8.8–

23.3)

4.0 (2.0–6.0) -10.3 34.3% <0.001 1.0 (0.0–3.3) 0.0 (0.0–1.0) 0.0 0.0% NS

Fatehpur district
(n = 446~422)

15.0 (11.0–

20.0)

14.0 (7.0–

19.0)

-1.7 5.7% 0.029 6.0 (3.0–

10.0)

4.0 (0.0–9.0) -2.3 11.0% <0.001

Contacts and

community

(n = 296~271)

15.0 (10.3–

21.0)

14.0 (7.0–

19.0)

-2.0 6.7% 0.018 6.0 (3.0–11.0) 5.0 (1.0–10.0) -2.3 11.0% <0.001

Health workers

(n = 50~50)

14.5 (11.0–

20.0)

13.0 (6.0–

18.5)

-1.6 5.3% NS 3.5 (1.0–6.0) 0.0 (0.0–3.0) -2.9 13.8% <0.001

a We corrected (adjusted) for age, sex, district, education, religion, participant type and data collection period (Survey 1 or Survey 2). Quantile regression models can be

found in S3 Text.
b The corrected median difference as percentage of the maximum score that can be obtained on the scale.
c The p-value was calculated using quantile regression in which we corrected for differences in demographic information between the participants in Survey 1 and

Survey 2. NS = not significant (p>0.05).

https://doi.org/10.1371/journal.pntd.0009654.t004
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persons affected by leprosy. Many of the participants who mentioned there is no discrimina-

tion, also mentioned that they advise persons affected by leprosy to get treatment. A few partic-

ipants explicitly stated that they don’t think persons affected should be discriminated.

“. . .They [community] behave differently, like talking with them [persons affected by leprosy]
by keeping a distance etc. According to me, this is wrong, there should be no discrimination
against them. . .” (51-year-old community member, female, IDI, Fatehpur)

Another participant explained:

“. . .People of the community do not discriminate. Everyone sits together and tells [the person
affected by leprosy] to get treatment for leprosy. . .” (32-year-old close contact, male, IDI,

Chandauli)

Finally, almost all participants had heard about post-exposure prophylaxis (PEP) and the

PEP++ project. Everyone who knew about PEP had a positive attitude towards it. Many partic-

ipants indicated that knowing about PEP and the possibility of PEP positively changed the per-

ception of leprosy. A person affected by leprosy explained:

“. . .There is a change in thinking that now if you take [preventive] medicine before [you have
symptoms] then there will be no disease. The medicine that prevents leprosy is a very good
idea. . .” (19-year-old person affected by leprosy, female, IDI, Chandauli)

Table 5. Correlations between level of knowledge (KAP score) about leprosy, community stigma (EMIC-CSS), social distance (SDS) and the other variables in the

dataset including data of persons affected by leprosy, close contacts and community members. Participant type and district were included in all models to control for

confounding.

Questionnaire Survey 1� Survey 2��

Variables included in the model R-squared Variables included in the model R-squared

KAP measure (knowledge of leprosy) (Participant type, district)
No (formal) education

Higher education

0.054 (Participant type, district)
No (formal) education

Higher education

Income less than 5,000

Has seen PEP++ posters

0.355

EMIC-CSS (community stigma) (Participant type, district) 0.105 (Participant type, district)
Primary education

Knowledge about leprosy (KAP)

Income less than 1,000

Has seen PEP++ posters

0.292

SDS (social distance as a proxy for attitudes) (Participant type, district)
No (formal) education

Gender

Knowledge about leprosy (KAP)

0.050 (Participant type, district)
No (formal) education

Primary education

Knowledge about leprosy (KAP)

Occupation paid work

Income 5,001 to 10,000

Has seen PEP++ posters

0.232

� Variables included: participant type, district, age, gender, education, occupation, and for the EMIC-CSS and SDS also ‘KAP score’ and ‘knowing someone affected by

leprosy’.

�� Variables included: participant type, district, age, gender, education, occupation, marital status, monthly household income, caste, having seen PEP++ posters, and

for the EMIC-CSS and SDS also ‘KAP score’ and ‘knowing someone affected by leprosy’.

https://doi.org/10.1371/journal.pntd.0009654.t005
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Impact of the posters

Most participants (health care workers excluded) indicated they had seen a poster in the vil-

lages (34%, n = 287) at the health facility (26%, n = 220) or in public transport (10%, n = 84).

Almost two-third of the participants were able to identify at least one poster (61%, n = 482).

Participants correctly identified two posters on average. A total of 305 participants (36.2%)

had not seen any poster and 196 participants (23.3%) had seen all five posters.

Persons affected by leprosy, close contacts and community members were also shown five

posters and asked if they had seen them. Between 38% (n = 281, fifth poster) and 48%

(n = 353, first poster) of the participants indicated that they had seen one of the five posters.

Participants in Fatehpur (n = 369) were also shown a poster that was never used and asked

whether they had seen it. Two participants (0.5%) thought they had seen this poster and 367

participants (99.5%) said they had not seen the poster. Fig 3 gives an overview of the number

of posters the participants had seen and their mean KAP, EMIC-CSS and SDS scores. There

was an association between the number of posters seen and the KAP (n = 738, rho = 0.389,

p<0.001), EMIC-CSS (n = 539, rho = -0.208, p<0.001) and SDS (n = 539, rho = -0.203,

p<0.001) scores in Survey 2.

Discussion

Salient results

Findings from this study suggest that the contextualized posters and community meetings

were effective in increasing knowledge of leprosy (a change of 19% of the maximum KAP

score), in changing community attitudes (a change of 24% on the maximum EMIC-CSS

score), and in changing personal attitudes (a change of 10% on the maximum SDS score) of all

participant groups. In addition, when we used a cut-off point to determine adequate knowl-

edge of leprosy and stigmatizing attitudes towards leprosy, the percentage of participants with

adequate knowledge of leprosy was 13% in Survey 1 and 53% in Survey 2, and the percentage

of participants with stigmatizing attitudes was 86% in Survey 1 and 61% in Survey 2, and the

percentage of participants with negative personal attitudes was 37% in Survey 1 and 19% in

Survey 2. We consider the effect high for knowledge of leprosy and community attitudes, and

moderate for personal attitudes. It is likely that the change in community attitudes was greater

Fig 3. An overview of the number of posters seen and the corresponding median KAP (knowledge, ranging from

0–8 with higher scores denoting better knowledge), EMIC-CSS (community attitudes, ranging from 0–30 with

higher scores denoting more negative attitudes) and SDS scores (personal attitudes, ranging from 0–21 with

higher scores denoting more negative attitudes) and corresponding first and third quartiles. Please note that the

graphs have different y-axes.

https://doi.org/10.1371/journal.pntd.0009654.g003
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than in personal attitudes, because the social distance score (SDS, personal attitudes) was

already relatively low in Survey 1, so could decrease less.

The largest effect of the whole package of interventions was on knowledge of leprosy of per-

sons affected by leprosy (a change of 38% of the maximum score) and on community attitudes

of contacts and community members (a change of 24% of the maximum score). From other

studies, we know that it is easier to improve knowledge than to change behavior [30, 31], our

findings are therefore very encouraging. It is possible that the effect of our interventions is an

underestimation, because the post-intervention participants had lower education levels than

the pre-intervention participants. This could have influenced our results, since less education

was associated with less knowledge about leprosy and more negative attitudes.

The smallest effect of the whole package of interventions was seen among knowledge and

personal attitudes of health workers. It is likely that the effect on health workers was smaller

because they were not specifically targeted with the posters and community meetings. In addi-

tion, before the implementation of the interventions their knowledge of leprosy was already

better and their attitudes more positive compared to the other participants in our study. Their

scores could therefore increase (knowledge) or decrease (stigma) less. Health workers were

asked to support and be involved in preparatory activities for the PEP++ project, such as find-

ing houses of persons affected by leprosy and giving feedback on the posters, and they were

informed about the project and preventive medication. In addition, they were exposed to the

posters at the health centers daily. We assume that this involvement and exposure has posi-

tively influenced their perceptions.

Surprisingly, the effect of the total package of interventions on community stigma was

larger in Chandauli district than in Fatehpur district. It is possible that the difference can partly

be explained by the religious meetings featuring local artists (Shiv charcha) that were held only

in Chandauli district in addition to the community meetings. In addition, according to the dis-

trict teams, media exposure of the project and government interest and commitment were

greater in Chandauli district. In Chandauli district, 52 news articles covered announcements

of the community meetings and a brief explanation of the project, while this was covered in 26

news articles in Fatehpur district. The way persons affected are portrayed in the media reflects,

defines, and perpetuates public perceptions of those who are portrayed [32]. In other fields,

while media have been found to be a source of stigma through the negative portrayal of per-

sons affected, they have also been found to reduce stigma by raising awareness (as was done in

our study) [33–35]. However, we cannot offer a definitive explanation of the difference the

interventions had on community stigma between the two districts.

From the exploratory and other studies, we know that knowledge about leprosy plays a cru-

cial role in stigma [8, 36–39]. While knowledge gaps can be addressed by information, to

change attitudes and perceptions is more difficult and requires a combination of health educa-

tion and behavioral change interventions [40, 41]. Good knowledge of leprosy does not neces-

sarily lead to more positive attitudes toward persons affected by leprosy [12]. Interestingly, the

determinants of leprosy knowledge (education, income, exposure to posters) and community

stigma (education, leprosy knowledge, income, occupation, exposure to posters) in the present

study were similar before and after the interventions had been implemented. We collected

additional information in the post-intervention measurement: income, caste and ‘having seen

posters’ and included this in our analysis. The post-intervention models explained more of the

variability of knowledge and stigma. This is in part explained by the effect of income and expo-

sure to the posters.

In the present study there was a positive association between the number of posters seen

and the level of knowledge and positive attitudes towards persons affected by leprosy. The

more posters participants indicated to have seen, the better their knowledge and the more
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positive their attitudes. However, since we didn’t assess the knowledge and attitudes of the par-

ticipants in the second survey before exposure to the posters, it is uncertain that the impact

can be attributed to the posters. Nevertheless, the correlation with the number of posters seen

is strongly suggestive of such an effect. Beliefs about leprosy are often deeply rooted in people’s

culture [12]. To address this, we focused on local beliefs and misconceptions and have con-

sulted the target populations in selecting the interventions and developing the posters. Printed

media like posters, billboard and leaflets have been used to increase community awareness and

reduce leprosy-related stigma in other studies also, but their impact has not been evaluated rig-

orously [16, 42–44]. Although written materials, like posters and leaflets, are not the most suit-

able approach for populations with low educational levels [45], the contextualization and

careful pretesting of the imagery used appears to have resulted in a positive impact on commu-

nity knowledge and perception in the study.

Methodological considerations

A key feature of the interventions in the present study is that they are contextualized, relatively

low-cost and easy to replicate. We ensured that the materials and messages were targeted and

contextualized and that relevant topics were prioritized, e.g., cause, mode of transmission,

symptoms and infectiousness of leprosy. Contextualized materials and messages are more

effective than generic messages [46]. In addition, community consultation and involvement

was used—this is more episodic community participation, in contrast to, for example, commu-

nity engagement, which suggests an ongoing and active relationship [11]. The interventions

were developed through collaborations and consultations between the target population,

including persons affected by leprosy, researchers, health workers, leprosy experts, communi-

cation experts and policymakers. This maximizes the likelihood that the interventions fit with

the target groups’ needs and acceptability, and the uptake of the interventions by policymakers

[23].

Several successful community-based stigma reduction interventions have been conducted

in the field of leprosy, all including elements of community participation or engagement, such

as informing, consulting, involving, collaborating and empowering communities [10, 11].

These studies have shown encouraging results. Successful community-based stigma reduction

interventions in the field of leprosy include education and counselling through (community)

stigma reduction committees [9], stigma reduction interventions through groups of health

workers, volunteers and persons affected in self-help groups [8], and rights-based counselling

and contact events [4]. Indeed, community participation and engagement can ensure that

research is relevant and impactful. Community engagement has been successful for control

and elimination of other diseases also, such as malaria [12, 13]. In the present study, in addi-

tion to the community’s involvement in the development of the interventions, the community

was also consulted and discussions were held in community meetings for the purpose of edu-

cation and changing negative attitudes regarding leprosy. Efforts were made to ensure com-

munity and health worker engagement in the interventions, by consultation and by involving

them in preparatory meeting.

We were not able to determine the actual change in behavior, given that there are no suit-

able measures to assess this. However, we measured knowledge, attitude and perceived prac-

tices and these measures in part reflect actual behavior (e.g., a person’s perception of their

behavior in a given situation), and our qualitative data show reflections of participants, indicat-

ing an actual change in perception and behavior. We therefore conclude that it is likely that in

addition to a change in perceptions, there was likely also a change in behavior after the inter-

ventions. We would recommend that future studies explore meaningful ways to assess actual

PLOS NEGLECTED TROPICAL DISEASES Intervention study to change perception of leprosy in India

PLOS Neglected Tropical Diseases | https://doi.org/10.1371/journal.pntd.0009654 August 23, 2021 15 / 19

https://doi.org/10.1371/journal.pntd.0009654


changes in behavior and indicators of behavior change, for example by asking persons affected

by leprosy about their experiences at health facilities.

A novel feature of our study is that we determined and used a cut-off point for negative per-

sonal attitudes on the SDS, which was not yet available. A cut-off point for positive/negative

attitudes is important, because it helps readers and practitioners to interpret the findings. It

can also be used to estimate the magnitude of (meaningful) effect.

This study has several limitations. First, a randomized controlled design was not feasible

given the nature of our intervention, namely, community-wide poster dissemination and

meetings. Instead, we used a pre/post intervention design. It is possible that not all of the

observed changes are due to the interventions–some changes may have been caused by other

factors. We tried to minimize this by selecting a random sample. However, we cannot rule out

other factors that may have contributed to the outcomes observed. While it is unclear how

much of the effect found can be attributed to the interventions, given our findings it is very

likely that the interventions have contributed to the outcomes. Second, there were differences

between sociodemographic characteristics of the pre- and post-intervention participant

groups. This was especially the case for close contacts and community members, with post-

intervention participants having lower education levels. We have corrected for these differ-

ences in our analysis, but because of this, we were unable to use a standardized measure of

effect size. This made it more difficult to determine the magnitude of the effect of the interven-

tions. We recommend separately evaluating each element of an intervention in future studies

(instead of the whole package of interventions), to gain a better understanding of the impact of

each element. Finally, it would have been interesting if we had evaluated the impact of the

community meetings on knowledge and perceptions of influential people specifically, they

were not included as a separate target group in the surveys (evaluation) of the interventions.

Conclusions

The contextualized posters and community meetings in this study were effective in increasing

leprosy-related knowledge and changing perceptions of leprosy in Fatehpur and Chandauli

districts in Uttar Pradesh, India. The interventions in this study are relatively low-cost and are

easy to replicate. Given that changing attitudes and perceptions is difficult and generally

requires a combination of health education and behavioral change interventions, the results

are very encouraging. Future studies should explore meaningful ways to assess actual changes

in behavior and indicators of behavior change. In addition, the long-term effect of the inter-

ventions should be studied.

Supporting information

S1 Text. Supporting information file–intervention development based on 6SQuID.

(DOCX)

S2 Text. Posters and English translation of the posters.

(DOCX)

S3 Text. Quantile regression models.

(DOCX)

S4 Text. Supporting information file–multivariate regression models KAP, EMIC-CSS and

SDS.

(DOCX)

PLOS NEGLECTED TROPICAL DISEASES Intervention study to change perception of leprosy in India

PLOS Neglected Tropical Diseases | https://doi.org/10.1371/journal.pntd.0009654 August 23, 2021 16 / 19

http://journals.plos.org/plosntds/article/asset?unique&id=info:doi/10.1371/journal.pntd.0009654.s001
http://journals.plos.org/plosntds/article/asset?unique&id=info:doi/10.1371/journal.pntd.0009654.s002
http://journals.plos.org/plosntds/article/asset?unique&id=info:doi/10.1371/journal.pntd.0009654.s003
http://journals.plos.org/plosntds/article/asset?unique&id=info:doi/10.1371/journal.pntd.0009654.s004
https://doi.org/10.1371/journal.pntd.0009654


Acknowledgments

We are grateful to the contributions of all of the participants. We thank the research assistants

who collected the data for this study and who implemented the interventions. We thank data

entry operators for entering the data. We want to thank the members of the IEC working

group, Dr. P.R. Manglani, Mr. Jacob Oommen and Ms. Soumya Jha for their valuable input

during the development of the interventions. We gratefully acknowledge the support of Prof.

Jugal Kishore, the Principal Investigator of the PEP++ project. Finally, we are grateful to Dr.

Daan Nieboer for his statistical advice and support.

Author Contributions

Conceptualization: Anna T. van ‘t Noordende, Suchitra Lisam, Duane C. Hinders, Wim H.

van Brakel.

Data curation: Anna T. van ‘t Noordende, Vivek Singh, Atif Sadiq.

Formal analysis: Anna T. van ‘t Noordende.

Funding acquisition: Jan Hendrik Richardus, Wim H. van Brakel.

Investigation: Anna T. van ‘t Noordende, Suchitra Lisam, Vivek Singh, Atif Sadiq, Duane C.

Hinders, Wim H. van Brakel.

Methodology: Anna T. van ‘t Noordende, Duane C. Hinders, Jan Hendrik Richardus, Wim H.

van Brakel, Ida J. Korfage.

Project administration: Suchitra Lisam, Vivek Singh, Atif Sadiq, Ashok Agarwal, Duane C.

Hinders.

Resources: Suchitra Lisam, Vivek Singh, Atif Sadiq, Ashok Agarwal, Duane C. Hinders, Wim

H. van Brakel.

Software: Anna T. van ‘t Noordende.

Supervision: Suchitra Lisam, Vivek Singh, Atif Sadiq, Ashok Agarwal, Duane C. Hinders, Jan

Hendrik Richardus, Wim H. van Brakel, Ida J. Korfage.

Validation: Anna T. van ‘t Noordende, Suchitra Lisam, Vivek Singh, Atif Sadiq, Ashok Agar-

wal, Duane C. Hinders, Jan Hendrik Richardus, Wim H. van Brakel, Ida J. Korfage.

Visualization: Anna T. van ‘t Noordende.

Writing – original draft: Anna T. van ‘t Noordende.

Writing – review & editing: Anna T. van ‘t Noordende, Suchitra Lisam, Vivek Singh, Atif

Sadiq, Ashok Agarwal, Duane C. Hinders, Jan Hendrik Richardus, Wim H. van Brakel, Ida

J. Korfage.

References
1. Pickens J. Attitudes and perceptions. Organ Behav Heal Care 2005;4.

2. Hiebert PG. Transforming worldviews: An anthropological understanding of how people change. Baker

Academic; 2008.

3. Broadbent E, Wilkes C, Koschwanez H, Weinman J, Norton S, Petrie KJ. A systematic review and

meta-analysis of the Brief Illness Perception Questionnaire. Psychol Health 2015; 30:1361–85. https://

doi.org/10.1080/08870446.2015.1070851 PMID: 26181764

4. Link BG, Struening EL, Rahav M, Phelan JC, Nuttbrock L. On stigma and its consequences: evidence

from a longitudinal study of men with dual diagnoses of mental illness and substance abuse. J Health

Soc Behav 1997:177–90. PMID: 9212538

PLOS NEGLECTED TROPICAL DISEASES Intervention study to change perception of leprosy in India

PLOS Neglected Tropical Diseases | https://doi.org/10.1371/journal.pntd.0009654 August 23, 2021 17 / 19

https://doi.org/10.1080/08870446.2015.1070851
https://doi.org/10.1080/08870446.2015.1070851
http://www.ncbi.nlm.nih.gov/pubmed/26181764
http://www.ncbi.nlm.nih.gov/pubmed/9212538
https://doi.org/10.1371/journal.pntd.0009654


5. Thornicroft G, Rose D, Kassam A, Sartorius N. Stigma: ignorance, prejudice or discrimination? Br J

Psychiatry 2007; 190:192–3. https://doi.org/10.1192/bjp.bp.106.025791 PMID: 17329736

6. Weiss MG, Ramakrishna J, Somma D. Health-related stigma: rethinking concepts and interventions.

Psychol Health Med 2006; 11:277–87. https://doi.org/10.1080/13548500600595053 PMID: 17130065

7. Sermrittirong S, Van Brakel W. Stigma in leprosy: concepts, causes and determinants. Lepr Rev 2014;

85:36–47. PMID: 24974441

8. van‘t Noordende AT, Korfage I, Lisam S, Arif MA, Kumar A, van Brakel WH. The role of perceptions and

knowledge of leprosy in the elimination of leprosy: A baseline study in Fatehpur district, northern India.

PLoS Negl Trop Dis 2019; 13:e0007302. https://doi.org/10.1371/journal.pntd.0007302 PMID:

30951526

9. Link BG, Phelan JC. Stigma and its public health implications. Lancet 2006; 367:528–9. https://doi.org/

10.1016/S0140-6736(06)68184-1 PMID: 16473129

10. Link BG, Phelan JC. Conceptualizing stigma. Annu Rev Sociol 2001; 27:363–85.

11. Dadun D, Van Brakel WH, Peters RMH, Lusli M, Zweekhorst M, Bunders JGF, et al. Impact of socio-

economic development, contact and peer counselling on stigma against persons affected by leprosy in

Cirebon, Indonesia–a randomised controlled trial. Lepr Rev 2017; 88:2–22. PMID: 30188085

12. Wong ML. Guest editorial: designing programmes to address stigma in leprosy: issues and challenges.

Asia Pacific Disabil Rehabil J 2004; 15:3–12.

13. Sermrittirong S, van Brakel WH, Bunders-Aelen JFG. How to reduce stigma in leprosy–a systematic lit-

erature review. Lepr Rev 2014; 85:149–57. PMID: 25509715

14. Ebenso B, Fashona A, Ayuba M, Idah M, Adeyemi G, S-Fada S. Impact of socio-economic rehabilitation

on leprosy stigma in Northern Nigeria: findings of a retrospective study. Asia Pacific Disabil Rehabil J

2007; 18:98–119.

15. Sermrittirong S, Van Brakel WH, Bunders-Aelen JFG, Ariyothai N, Chaidee N. Addressing stigma

related to leprosy: lessons from an intervention study in Thailand. Int J Trop Dis Heal 2014:48–63.

16. Raju MS, Rao PSS, Mutatkar RK. A study on community-based approaches to reduce leprosy stigma in

India. Indian J Lepr 2008; 80:267–73. PMID: 19432357

17. Parker R, Aggleton P. HIV and AIDS-related stigma and discrimination: a conceptual framework and

implications for action. Soc Sci Med 2003; 57:13–24. https://doi.org/10.1016/s0277-9536(02)00304-0

PMID: 12753813

18. Rao PS. Study on differences and similarities in the concept and origin of leprosy stigma in relation to

other health-related stigma. Indian J Lepr 2010; 82:117–21. PMID: 21449222

19. Birbeck G. Interventions to reduce epilepsy-associated stigma. Psychol Health Med 2006; 11:364–6.

https://doi.org/10.1080/13548500600595343 PMID: 17130072

20. Opala J, Boillot F. Leprosy among the Limba: illness and healing in the context of world view. Soc Sci

Med 1996; 42:3–19. https://doi.org/10.1016/0277-9536(95)00026-7 PMID: 8745104

21. Chen PC, Sim HC. The development of culture-specific health education packages to increase case-

finding of leprosy in Sarawak. Southeast Asian J Trop Med Public Health 1986; 17:427–32. PMID:

3563610

22. van’t Noordende AT, Lisam S, Ruthindartri P, Sadiq A, Singh V, Arifin M, et al. Leprosy perceptions and

knowledge in endemic districts in India and Indonesia: Differences and commonalities. PLoS Negl Trop

Dis 2021; 15:e0009031. https://doi.org/10.1371/journal.pntd.0009031 PMID: 33476343

23. Wight D, Wimbush E, Jepson R, Doi L. Six steps in quality intervention development (6SQuID). J Epide-

miol Community Heal 2016; 70:520–5.

24. van’t Noordende AT, van Brakel WH. Towards a cross-NTD perception study toolkit: a prototype toolkit

and implementation protocol developed in the field of leprosy. Submitt Publ Lepr Rev 2020.

25. Ballering A V, Peters RMH, Waltz MM, Arif MA, Mishra CP, van Brakel WH, et al. Community stigma

and desired social distance towards people affected by leprosy in Chandauli District, India. Lepr Rev

2019; 90:418–32.

26. Mieras L, Singh MK, Manglani PR, Arif MM, Banstola NL, Pandey B, et al. A single-dose of rifampicin to

prevent leprosy; quantitative analysis of impact on perception, attitudes and behaviour of persons

affected, contacts and community members towards leprosy in India, Nepal and Indonesia. Lepr Rev

2020; 91:314–27.

27. Peters R, Mieras L, Subedi M, Apte H, Koesbardiati T, Banstola NL, et al. A single dose of rifampicin to

prevent leprosy: qualitative analysis of perceptions of persons affected, contacts, community members

and health professionals towards chemoprophylaxis and the impact on their attitudes in India, Nepal

and Indonesia. Lepr Rev 2018; 89:335–52.

PLOS NEGLECTED TROPICAL DISEASES Intervention study to change perception of leprosy in India

PLOS Neglected Tropical Diseases | https://doi.org/10.1371/journal.pntd.0009654 August 23, 2021 18 / 19

https://doi.org/10.1192/bjp.bp.106.025791
http://www.ncbi.nlm.nih.gov/pubmed/17329736
https://doi.org/10.1080/13548500600595053
http://www.ncbi.nlm.nih.gov/pubmed/17130065
http://www.ncbi.nlm.nih.gov/pubmed/24974441
https://doi.org/10.1371/journal.pntd.0007302
http://www.ncbi.nlm.nih.gov/pubmed/30951526
https://doi.org/10.1016/S0140-6736%2806%2968184-1
https://doi.org/10.1016/S0140-6736%2806%2968184-1
http://www.ncbi.nlm.nih.gov/pubmed/16473129
http://www.ncbi.nlm.nih.gov/pubmed/30188085
http://www.ncbi.nlm.nih.gov/pubmed/25509715
http://www.ncbi.nlm.nih.gov/pubmed/19432357
https://doi.org/10.1016/s0277-9536%2802%2900304-0
http://www.ncbi.nlm.nih.gov/pubmed/12753813
http://www.ncbi.nlm.nih.gov/pubmed/21449222
https://doi.org/10.1080/13548500600595343
http://www.ncbi.nlm.nih.gov/pubmed/17130072
https://doi.org/10.1016/0277-9536%2895%2900026-7
http://www.ncbi.nlm.nih.gov/pubmed/8745104
http://www.ncbi.nlm.nih.gov/pubmed/3563610
https://doi.org/10.1371/journal.pntd.0009031
http://www.ncbi.nlm.nih.gov/pubmed/33476343
https://doi.org/10.1371/journal.pntd.0009654


28. Rensen C, Bandyopadhyay S, Gopal PK, Van Brakel WH. Measuring leprosy-related stigma–a pilot

study to validate a toolkit of instruments. Disabil Rehabil 2011; 33:711–9. https://doi.org/10.3109/

09638288.2010.506942 PMID: 20690861

29. Sermrittirong S, Van Brakel WH, Kraipui N, Traithip S, Bunders-Aelen JF. Comparing the perception of

community members towards leprosy and tuberculosis stigmatization. Lepr Rev 2015; 86:54–61.

PMID: 26065147

30. Bay JL, Mora HA, Sloboda DM, Morton SM, Vickers MH, Gluckman PD. Adolescent understanding of

DOHaD concepts: a school-based intervention to support knowledge translation and behaviour change.

J Dev Orig Health Dis 2012; 3:469–82. https://doi.org/10.1017/S2040174412000505 PMID: 25084300

31. Barr RG, Barr M, Fujiwara T, Conway J, Catherine N, Brant R. Do educational materials change knowl-

edge and behaviour about crying and shaken baby syndrome? A randomized controlled trial. Cmaj

2009; 180:727–33. https://doi.org/10.1503/cmaj.081419 PMID: 19255065

32. Susman J. Disability, stigma and deviance. Soc Sci Med 1994; 38:15–22. https://doi.org/10.1016/0277-

9536(94)90295-x PMID: 8146705

33. Chapple A, Ziebland S, McPherson A. Stigma, shame, and blame experienced by patients with lung

cancer: qualitative study. Bmj 2004; 328:1470. https://doi.org/10.1136/bmj.38111.639734.7C PMID:

15194599

34. Bekalu MA, Eggermont S, Ramanadhan S, Viswanath K. Effect of media use on HIV-related stigma in

sub-Saharan Africa: A Cross-Sectional Study. PLoS One 2014; 9:e100467. https://doi.org/10.1371/

journal.pone.0100467 PMID: 24945251

35. Niederkrotenthaler T, Reidenberg DJ, Till B, Gould MS. Increasing help-seeking and referrals for indi-

viduals at risk for suicide by decreasing stigma: the role of mass media. Am J Prev Med 2014; 47:S235–

43. https://doi.org/10.1016/j.amepre.2014.06.010 PMID: 25145745

36. Adhikari B, Shrestha K, Kaehler N, Raut S, Chapman SR. Community attitudes towards leprosy

affected persons in Pokhara municipality of western Nepal. J Nepal Health Res Counc 2014.

37. van den Broek J, O’Donoghue J, Ishengoma A, Masao H, Mbega M. Evaluation of a sustained 7-year

health education campaign on leprosy in Rufiji District, Tanzania. Lepr Rev 1998; 69:57–74. https://doi.

org/10.5935/0305-7518.19980007 PMID: 9628096

38. Singh R, Singh B, Mahato S. Community knowledge, attitude, and perceived stigma of leprosy amongst

community members living in Dhanusha and Parsa districts of Southern Central Nepal. PLoS Negl Trop

Dis 2019; 13:e0007075. https://doi.org/10.1371/journal.pntd.0007075 PMID: 30633780

39. Seshadri D, Khaitan BK, Khanna N, Sagar R. The tangled web: a study of knowledge and attitude

towards leprosy from a tertiary care hospital in India. Indian J Lepr 2014:27–41. PMID: 25591277

40. Seligman HK, Wallace AS, DeWalt DA, Schillinger D, Arnold CL, Shilliday BB, et al. Facilitating behavior

change with low-literacy patient education materials. Am J Health Behav 2007; 31:S69–78. https://doi.

org/10.5555/ajhb.2007.31.supp.S69 PMID: 17931139

41. Noar SM, Benac CN, Harris MS. Does tailoring matter? Meta-analytic review of tailored print health

behavior change interventions. Psychol Bull 2007; 133:673. https://doi.org/10.1037/0033-2909.133.4.

673 PMID: 17592961

42. Organization WH. Leprosy elimination campaigns: Detecting and curing patients. Wkly Epidemiol Rec
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