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Abstract
Background: Brazil has a high leprosy burden and poor treatment outcomes (TOs), manifesting in high relapse
rates. Pernambuco, an impoverished Brazilian state suffering notable geographical health inequalities, has
‘hyperendemic’ leprosy. Although current literature identifies barriers and facilitators influencing leprosy treatment
compliance, inadequate investigation exists on other factors influencing TOs, including carers’ roles and psychodermatological impact. This qualitative study explores experiences and perceptions of leprosy patients and their
carers in Pernambuco, Brazil; to identify location-specific factors influencing TOs, and consequently inform future
management.
Methods: 27, semi-structured, in-depth interviews were conducted with 14 patients and 13 carers. Participants
were recruited using maximum variation and snowball sampling from three clinics in Petrolina, Pernambuco.
Transcripts and field notes from both participant groups were separately analysed using conventional thematic and
deviant case analysis. The University of Birmingham Internal Research Ethics Committee and Instituto Lauro de
Souza Lima provided ethical approval.
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Results: Two homologous sets of four, primary, interdependent themes influencing leprosy TOs emerged: ‘personal
factors’; ‘external factors’; ‘clinical factors’; and ‘the healthcare professional (HCP)-patient-carer relationship’. Poor
participant knowledge and lack of symptomatic relief caused patients to distrust treatment. However, because
participants thought HCP-led interventions were vital for optimal TOs, patients were effectively persuaded to adhere
to pharmaceutical treatments. High standard patient and population education facilitated treatment engagement
by encouraging evidence-based medicine belief, and dispelling health myths and stigma. Healthcare, on occasions,
was perceived as disorganised, particularly in resource-scarce rural areas, and for those with mental health needs.
Participants additionally experienced incorrect/delayed diagnoses and poor contact tracing. Leprosy’s negative
socio-economic impact on employment – together with stigma, dependency and changing relationships – caused
altered senses of identity, negatively impacting TOs. Better dialogue between patients, HCPs and carers facilitated
individualised patient support.
Conclusion: This study highlights the importance of: effective evidence-based leprosy education; communication
between HCPs, patients and carers; state-funded support; and healthcare resource distribution. These findings, if
prioritised on governmental scales, provide the valuable insight needed to inform location-specific management
strategies, and consequently improve TOs. Future research should evaluate the effectiveness of these
implementations. Failure to address these findings will hinder regional elimination efforts.
Keywords: Leprosy, Patient, Carer, Experiences, Perceptions, Qualitative, Brazil

Background
Leprosy is a chronic, highly stigmatised, neglected tropical disease, caused by Mycobacterium leprae, with dermatological, neurological and ophthalmic complications
[1–3]. While leprosy’s transmission risk is low (with only
2–5% of those exposed becoming symptomatic), its slow
progression poses permanent disability risks [2]. The
World Health Organisation (WHO) has been instrumental in global leprosy elimination campaigns, through
their endorsement of a freely available, antimicrobialbased ‘multidrug therapy’ (MDT) for patients of endemic
countries [4]. Since 1981, over 16 million patients have
been cured globally through these WHO efforts [5–7].
However, despite MDT easing leprosy’s global burden
notably, the infection remains endemic in several lowand middle-income countries worldwide [8].
In 2018, Brazil, a middle-income South American nation, reported the second highest leprosy incidence globally (after India and Indonesia); responsible for 13.7%
of worldwide cases [8, 9]. Brazil’s leprosy incidence rose
by 14% between 2015 and 2018, despite initially declining post-2009, indicating a recently worsening endemic
[8]. Further scaling the problem, in 2018, Brazil also reported the second highest number of both ‘grade two
disabilities’ (visible deformities/severe visual impairment
secondary to leprosy) and ‘retreatment cases’ (patients
re-diagnosed with leprosy after receiving treatment previously) worldwide [8, 10].
Pernambuco, a state in North-East (NE) Brazil where
27.17% of all households live in poverty, has ‘hyperendemic’ leprosy status. Healthcare access in Pernambuco
is ‘poor’, due to geographical inequalities present in Brazil’s state-funded, primary care focussed healthcare

system, and high costs associated with better resourced
private healthcare [10–17]. In 2010, Pernambuco had almost double the national leprosy prevalence (3.01/10,
000 inhabitants, compared to 1.62/10,000 nationally),
cure rates 3% lower than national rates, and the highest
percentage of MDT-discontinuing patients countrywide
(8.2%) [18, 19].
These statistics indicate poor treatment outcomes
(TOs) in Pernambuco, particularly in terms of cure,
symptom improvement, quality of life, coexisting illness, and healthcare service discharge [18]. The interdependent implications of poor TOs go beyond mere
statistics. Firstly, poor TOs act alongside the stigma
and negative religious connotations associated with
leprosy in Brazil, further impacting patient quality of
life, mental and physical health, and socioeconomic
status [20–22]. Furthermore, while antimicrobial resistance (AMR) currently causes only 5% of Brazil’s
retreatment cases, poor TOs encourage this percentage, and the global AMR concern, to rise [23–25].
Poor TOs in Pernambuco also increase patient infectiousness; promoting disease transmission and hindering regional WHO elimination efforts [10].
As for any disease, improving leprosy TOs in Pernambuco requires a location-specific insight into the population’s experiences, perceptions and beliefs of leprosy and
its treatment [26]. Literature on other diseases shows
carer support has a symbiotic relationship with TOs;
therefore, their views should be appreciated alongside
those of patients [27–31]. To gauge the depth of evidence currently available, a MEDLINE literature search
for English and Portuguese language literature, or literature with English and Portuguese language abstracts,
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was conducted. Because experiences and perceptions require probing and prove difficult to quantify, only qualitative literature was searched [29]. The following search
terms were used: ‘leprosy AND therapy’ AND ‘patient
OR family OR carer’ AND ‘attitude OR perception OR
patient dropout OR noncompliance OR relapse’. Results
were limited to those published post-2009, as this year
limit coincides with the time frames of the most recently
published WHO global leprosy statistical analysis [8].
Reference lists of identified papers were searched for
‘grey’ literature, which was not previously located
through the systematic literature searches.
Six studies were identified [27, 32–36], of which one
was found when searching for ‘grey’ literature [36]. One
systematic review (SR) of 20 qualitative studies published
between 2005 and 2013 identified numerous facilitators
and barriers of treatment compliance, which they
grouped into two categories to form a theoretical framework: ‘personal factors’ (sub-divided into ‘life quality’,
‘socio-economic factors’, and ‘cultural needs’) and ‘medical factors’ (sub-divided into ‘treatment regimen’ and
‘health services’) [32]. However, the five further studies
found facilitators and barriers of treatment compliance
that are neither mentioned in, nor can be grouped into,
the SR’s theoretical framework, including concepts surrounding: quality of knowledge on leprosy; importance
for one’s own health; health beliefs; personality and behaviour; and experiences of stigma [27, 33–36]. This indicates that the SR’s theoretical framework is not
comprehensive.
There are further limitations to these studies beyond
the lack of a comprehensive theoretical framework.
Some studies used qualitative questionnaires, which restricted the depth and breadth of participant responses
[27, 32, 35]. Others recognised that their findings are
not transferable, and therefore proposed the need for
further, location-specific research, in order to effectively
inform local healthcare policy-making [27, 32–34, 36].
Brazil, a nation with unique socio-economic profiles,
cultural attitudes, political climates and healthcare delivery structures which vary considerably by state and municipality, would benefit from this, as factors such as: the
quality of leprosy-related knowledge; side effect impact;
health beliefs; and religion have only been explored in
non-Brazilian participants [18, 32]. Additionally, findings
of the last published Brazilian study may no longer be
relevant, as viewpoints may have shifted with the recently increasing national leprosy incidence [8, 32]. The
research-deprived NE region would also benefit from
location-specific research, as the geographical density of
leprosy research in Brazil is not distributed proportionally to the geographical density of disease; with most
studies conducted in the less affected, wealthier SouthEast region [37]. No literature exists on carers, despite
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their impact on TOs documented in studies of other diseases [28, 31, 38]; or on retreatment patients, who form
an information-rich subgroup of leprosy patients with
first-hand experiences of disease relapse, and therefore
poor TOs [39]. Finally, apart from one Portuguese study
which focussed on stigma [36], the present literature focuses primarily on facilitators and barriers of medication
compliance. Novel research is therefore required, as
medication compliance and stigma are only two of the
factors influencing TOs [31, 38]. These evidence gaps
collectively justify the WHO’s decision to make investigation into factors influencing leprosy TOs their research priority [23].
Overall, the literature search indicates poor understanding on the barriers and facilitators of leprosy TOs
in Pernambuco. This study, part of a wider study titled,
[40] aims to address the evidence gap alongside the
WHO research priority, by exploring retreatment patients’ and carers’ experiences, perceptions and beliefs of
leprosy and its treatment in Pernambuco.

Methods
Design

A qualitative, in-depth interview study design, employing
semi-structured topic guides, was used for a holistic,
profound exploration of the study aim. While quantitative methods have more rigour and yield generalizable,
statistically significant numeric data, this qualitative design was best suited to gather rich data on the complex,
multifaceted, sensitive topics being explored [41–45].
Focus groups presented issues of confidentiality, unequal
participant input, and peer influence, and therefore were
not chosen [44].
Setting

This study was conducted in Petrolina: a densely populated, agricultural city of Pernambuco, NE Brazil, with a
2010 population of 293,962 [46]. Petrolina was chosen
due to similar and therefore representative demographics to Pernambuco [18, 46]. Three, free, state-funded
clinics, all part of the Sistema Único de Saúde (SUS),
Brazil’s publicly funded healthcare system, were used to
identify patients: Unidade Básica de Saúde Miguel de
Lima Durando, Unidade Básica de Saúde Gildevania de
Oliveira Silva, and Serviço de Infectologia de Petrolina.
The two former sites were rurally-located, while the latter was urban.
Sampling and recruitment

DK, AF, LD and PR used maximum variation purposive
sampling to intentionally identify information-rich patients from clinic registers [47]. Snowball sampling enabled interviewees to identify further study participants,
and was the primary method to identify carers [48].
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Participants were selected based on the following eligibility criteria: a) leprosy retreatment patient, or such a
patient’s carer; b) residing in Petrolina; c) aged over 18
years old; and d) fluent in Portuguese or English. Participants were excluded if they: a) had illnesses affecting
their ability to conduct a meaningful interview; b) could
not provide informed consent; or c) felt interviewing
would cause significant harm/stress to them. After each
interview, participant demographics (including occupation, age, gender, socioeconomic status and urban/rural
residence) were discussed amongst the study team, to
identify demographics missing from the sample. To facilitate maximum variation and increase validity, individuals with the identified missing demographics were
sought in further sampling, [47] until data saturation
was achieved. For comparative purposes, balanced numbers of a) patients and carers, and b) urban and rural
participants were recruited.
Recruitment was undertaken in February and March
2020. DK, AF, LD and PR approached eligible participants and explained the study aims and design using
participant information sheets. Participants were made
aware that partaking was voluntary and would not impact healthcare professional (HCP) care provisions.
Data collection

Semi-structured, one-to-one, face-to-face interviews
were guided by separate topic guides, formulated
uniquely for the purpose of this study, for patients and
carers (Tables 1 and 2) [see Additional File 1]. The topic
guides incorporated factors influencing TOs in previous
literature; factors the study supervisors deemed important; and Patton’s six interview questions (behaviour/experience, opinion/belief, feelings, knowledge, sensory,
background/demographic) [49]. The semi-structured
format permitted flexibility for the discussion of ideas
unanticipated by study personnel (for new theme
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synthesis), whilst enabling interviewers to re-orientate
discussions if participants digressed [50, 51]. Pilot interviews, consisting of open, semi-structured questions,
were conducted on Day 1 to overcome translational difficulties and allow topic guide familiarisation across the
study team. The topic guides were iteratively revised between interviews using the constant comparative
method; incorporating questions on unanticipated ideas
until no new ideas surfaced, indicating data saturation
[52].
Interviews were conducted in Portuguese by PR and
LD. Although it is appreciated that using one interviewer
is preferable, PR, LD and DK compared questioning
styles and discussed issues arising from pilot interviews
to ensure interviewing technique similarity.
Informed written/thumbprint consent was obtained
from all participants before interviewing, which took
place in private consultation rooms at the three aforementioned clinics, or at participants’ homes. Interviews
were audio-recorded on password-protected, encrypted
devices, with DK writing down field observations immediately after interviews. LD transcribed interviews into
English. A random sample of three transcripts were
checked by an independent translator to gauge translation quality. Minimal, grammatical changes were made.
Participation withdrawal was permitted at any point up
to 48 h post-interviewing, to reduce negative impact on
the constant comparative method [50, 52].
Data analysis

Analysing interview data ensued alongside its collection
iteratively using the constant comparative method, [52]
which determined the point of data saturation.
Provisional themes emerging from this were discussed
with PR and LD to gain a more culturally astute insight,
minimising risks of cross-cultural bias [53]. Conventional thematic and deviant case analyses were

Table 1 Topic guide for patient participants
Topic

Subtopics

Questions exploring personal factors

▪
▪
▪
▪
▪
▪
▪
▪

Knowledge about leprosy and treatment
Beliefs about leprosy transmission and cure
Experiences of restarting treatment
Importance of health
Leprosy manifestations
Medication side effects
Medication compliance and coping mechanisms
Psychological impact

Questions exploring external factors

▪
▪
▪
▪
▪

Employment and future aspirations
Experiences of diagnosis
Access to healthcare
Importance of HCP
Contact tracing

Questions exploring support network

▪
▪
▪
▪

Sharing diagnosis with community
Stigma
Family and social circle
Religion
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Table 2 Topic guide for carer participants
Topic

Subtopics

Questions exploring personal factors

▪
▪
▪
▪
▪
▪
▪
▪

Knowledge about leprosy and treatment
Beliefs about leprosy transmission and cure
Experiences of patient restarting treatment
Importance of health
Leprosy manifestations in the patient
Medication side effects and coping mechanisms
Medication compliance
Psychological impact on self and carer

Questions exploring external factors

▪
▪
▪
▪
▪

Experiences of carer role
Employment and future aspirations
Access to healthcare
Importance of HCP
Contact tracing

Questions exploring support network

▪
▪
▪
▪

Sharing diagnosis with community
Stigma
Family and social circle
Religion

conducted by DK after interviewing to produce accurate
reflections of the participant voice [54–57]. These analyses were suitable for the study due to absent preexisting theoretical frameworks, and their ability to yield
rich narratives on the most pertinent themes influencing
TO [55]. Braun and Clarke’s six step guide, Saldana’s
two step cycle and NVivo 12 software were used to systematically approach data coding [56, 57].
JL and MB triangulated 10% of transcripts to introduce
unbiased, fresh perspectives on coding, and increase validity [58]. Triangulated data was compared with DK’s
coding to increase credibility, [58] with discrepancies
and unexpected findings facilitating theme revision.
Themes were reviewed by the study personnel to ensure
interpretations represented the yielded data, thereby reducing bias associated with a single analyst. Member validation was not practiced due to study time constraints.

DK appreciated the impact of researcher bias throughout
analysis as part of a reflexive approach [59]. Findings
were reported with consideration of the Consolidated
Criteria for Reporting Qualitative Research [60].
Ethical considerations

The study was approved by the Instituto Lauro de Souza
Lima ethics committee, Brazil on 11/12/2019 (3.746.443),
and the University of Birmingham Internal Research Ethics Committee, United Kingdom on the 06/01/2020
(IREC2019/1636664). Data will be stored for ten years according to the University of Birmingham data protection
policy and the Data Protection Act, 2018 [61, 62].

Results
28 interviews were conducted in February and March
2020. Tables 3 and 4 summarise patient and carer

Table 3 Summary of patient participants’ demographics
Identifier Clinic type Age bracket Education

Gender Job

Number of people in household Consent type

001

Urban

35 ≤ x < 45

Incomplete elementary school Female

Unemployed

4

Written

002

Urban

45 ≤ x < 55

Incomplete elementary school Male

Unemployed

5

Thumbprint

004

Urban

65 ≤ x < 75

No formal education

005

Urban

35 ≤ x < 45

Completed elementary school Male

009

Urban

35 ≤ x < 45

Incomplete elementary school Male

Self-employed 9

Written

010

Urban

35 ≤ x < 45

Completed elementary school Male

Farmer

Written

012

Rural

75 ≤ x < 85

Incomplete elementary school Female

Housewife

1

Written

016

Rural

25 ≤ x < 35

Completed high school

Housemaid

5

Written

018

Rural

45 ≤ x < 55

Completed elementary school Male

Self-employed 3

Written

019

Rural

35 ≤ x < 45

Completed elementary school Female

Unemployed

5

Written

021

Rural

35 ≤ x < 45

University education

Unemployed

2

Written

022

Rural

65 ≤ x < 75

Completed elementary school Male

Retired

2

Written

026

Urban

45 ≤ x < 55

Completed high school

Housewife

5

Written

027

Urban

55 ≤ x < 65

Incomplete elementary school Male

Unemployed

9

Written

Male

Female

Female

Female

Farmer

3

Thumbprint

Public agent

2

Written

3
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Table 4 Summary of carer participants’ demographics
Identifier Clinic type Age bracket Education

Gender Job

Number of people in household Consent type

003

Urban

35 ≤ x < 45

Incomplete elementary school Female

Housewife

7

Written

006

Urban

35 ≤ x < 45

Completed high school

Self-employed 1

Written

007

Urban

45 ≤ x < 55

Completed elementary school Female

Farmer

2

Written

008

Urban

65 ≤ x < 75

No formal education

Retired

2

Thumbprint

013

Rural

55 ≤ x < 65

Completed elementary school Male

Truck driver

5

Written

014

Rural

35 ≤ x < 45

Completed elementary school Male

Mechanic

5

Written

015

Rural

55 ≤ x < 65

Incomplete elementary school Female

Housewife

5

Written

017

Rural

25 ≤ x < 35

Incomplete elementary school Female

Hairdresser

3

Written

020

Rural

55 ≤ x < 65

No formal education

023

Rural

18 ≤ x < 25

Completed elementary school Female

024

Urban

55 ≤ x < 65

Incomplete elementary school Female

Housewife

3

Written

025

Urban

35 ≤ x < 45

University education

Estate agent

4

Written

028

Rural

75 ≤ x < 85

Incomplete elementary school Female

Housemaid

4

Written

Male

Male

Female

Female

participant demographics, respectively. One interview
(011 – Patient) was discarded due to poor recording
quality, leaving 27 usable interviews in total. Interviews
lasted on average for 20 min, ranging in length from
seven (013 – Carer) to 46 min (026 – Patient). All carers
were family members of patients. No participants withdrew from the study.
Separate analyses of the two groups produced two
homologous sets of four interdependent themes: 1)
‘personal factors’; 2) ‘external factors’; 3) ‘clinical factors’; and 4) ‘the HCP-patient-carer relationship’. Tables 5 and 6 summarise coding for patient and carer
participant groups, respectively. Due to maximum
variation sampling, the frequency of a specific view
is not indicative of the view’s importance, but rather
its popularity and presence within the study sample
[47].
Quotes have been selected to aid understanding of
themes and subthemes, and illustrate similarities and differences in the sample’s opinion.
Theme 1: personal factors

This theme explores factors depending solely on the participant, and is subdivided into three subthemes: ‘knowledge and information quality’; ‘health beliefs’; and
‘psychological impact and character’.
Subtheme a: knowledge and information quality

13 patients and 11 carers exhibited limited overall understanding of leprosy, with a sizeable proportion unable
to provide even simple explanations about the disease,
and almost all unable to identify the cause of leprosy
transmission.

Housewife

2

Thumbprint

Unemployed

3

Written

Researcher: ‘What do you know about leprosy’?
Participant: ‘I have virtually no knowledge’ (018 –
Patient)
Researcher: ‘How do you think you get the disease?’
Participant: ‘I never shower with hot water and
then suddenly with cold, or after eating, because I
thought that’s what causes leprosy. I don’t know how
I got it.’ (018 – Patient)
Participant: ‘Because of cockroaches.’ (019 – Patient)
Participant: ‘The sun. Petrolina is hot, and [the patient] was out at midday.’ (020 – Carer)
Despite all participants either experiencing leprosy relapse, or caring for a relapse patient, relapse was poorly
understood in all but one participant. Many patients and
carers did not realise that the treatment they/the patient
was receiving was a separate, second course of medications, targeting relapsed leprosy. Some patients perceived health education as their HCPs’ responsibility,
and consequently blamed their poor relapse knowledge
on inadequate HCP-led education.
Researcher: ‘Do you know what relapse is?’
Participant: ‘No, sorry. Nobody at the clinic ever
told me about that.’ (009 – Patient)
Participant: ‘ … my sister-in-law said it was when
her leprosy came back.’ (017 – Carer)
Some carers had poor knowledge because they perceived the patient as the primary knowledge source, and
did not use other accessible means to obtain further
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Table 5 Patient themes representing factors influencing leprosy TOs
Theme

Facilitators of optimal TOs (frequency out of 14)

Barriers to optimal TOs (frequency out of 14)

Personal factors

▪ Belief in pharmaceutical treatment (11)
▪ Use of an education source (14)
▪ Health is important to the patient (12)
▪ High standard patient knowledge on resistance or the
importance of compliance (13)
▪ Normal nature or lifestyle of participant did not change (4)
▪ Perceptions of leprosy as ‘dangerous’ or ‘contagious’ (10)
▪ Positive patient attitude, desire to be cured (13)
▪ Positive perceptions of the future, and hope in a cure (14)
▪ Psychological resilience (13)
▪ Witnessing another getting better or worse (7)

▪ Belief in traditional medicines (4)
▪ Belief medication is ‘strong’ (1)
▪ Change in the normal nature/appearance/lifestyle of
patient (12)
▪ Change in identity, feeling labelled (8)
▪ Contradicting sources of education (11)
▪ Distrust of pharmaceutical medications (8)
▪ Experience/fear of stigma and discrimination (11)
▪ Feeling helpless (8)
▪ Isolation or distance (9)
▪ Myths and misinformation (12)
▪ Other comorbidities (6)
▪ Poor quality/limited knowledge (13)
▪ Psychological impact of leprosy (14)

External factors

▪ Ease of access to treatment (10)
▪ Education to empower social circle to help the patient/reduce
stigma (9)
▪ Social circle support (emotional, nutritional, psychological,
financial) (11)
▪ Family makes sacrifices for patient (6)
▪ Holistic care by HCP team (4)
▪ Individualised, patient-led care (5)
▪ Pragmatic approach to a high standard care in a resource
scarce setting (1)
▪ Religion forms psychological support (10)

▪ Care is not holistic (5)
▪ Difficulty accessing treatment (5)
▪ Disorganised care (6)
▪ Social circle has poor/ limited knowledge of the
disease (3)
▪ Financial impact (8)
▪ Impact of illness on social circle (social/psychological/
financial) (11)
▪ Impact on aspirations for the future (5)
▪ Lack of political will to tackle leprosy (5)
▪ Living in the countryside away from services (2)
▪ Resource scarce health system (2)
▪ Impact on employment (12)

Clinical factors

▪
▪
▪
▪

▪
▪
▪
▪
▪
▪

HCP-patient-carer
relationship

▪ Clear information provided (diagnosis, treatment, prognosis)
(12)
▪ Good communication with HCP (9)
▪ Good quality care (6)
▪ Good, open, trusting HCP-patient-carer relationship (11)
▪ Patient feeling valued (7)
▪ Patient feels HCPs are important in their care (14)

Contact tracing (4)
Mental/physical preparation for treatment (10)
Seeing/feeling improvement (10)
Strategies reducing side effects (6)

information. Carers with good knowledge were proactive
and resourceful when searching for information.
Participant: ‘We are curious, but [the patient] never
told me about leprosy, so I never asked.’
Researcher: ‘Did you look online or in health centres
instead?’
Participant: ‘No.’ (013 – Carer)
Participant: ‘I like to learn more about leprosy so I
can take better care of [the patient].’ (003 – Carer)
More knowledgeable participants agreed that the
internet (for those with access) and television programmes, were useful, information-rich sources supplementing HCP-given knowledge between clinic visits.
Programmes dedicating airtime to Brazil’s national leprosy campaign, ‘Purple January’, effectively raised public

Late diagnosis (10)
Long duration of treatment, high frequency doses (12)
Comorbidities (6)
Painful/distressing diagnosis (6)
Progression or persistence of disease (14)
Side effects of treatment (12)

▪ Clear information not provided on diagnosis,
treatment and prognosis (11)
▪ Poor communication/relationship with HCP (4)

awareness [63]. Some participants expressed the importance of mass, societal education on leprosy, and alluded
to schools being an effective medium.
Participant: ‘After the appointment I searched the
internet and learnt a lot of things.’
Researcher: ‘Were you more relieved when you had
more information?’
Participant: ‘I was … when we don’t know things, it
feels like a shock, right?’ (001 – Patient)
Participant: ‘The thing about ‘Purple January’ is
that people talk about it. It is necessary for school to
teach about leprosy. These campaigns are needed.’
(026 – Patient)
Some felt that ‘word of mouth’ knowledge was less reliable than HCP-led education, which was greatly valued.
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Table 6 Carer themes representing factors influencing leprosy TOs
Theme

Facilitators of optimal TOs (frequency out of 13)

Barriers to optimal TOs (frequency out of 13)

Personal factors

▪ Belief in pharmaceutical treatment (10)
▪ Use of an education source (12)
▪ Health is important to the patient (7)
▪ High standard patient knowledge on resistance or the
importance of compliance (11)
▪ Normal nature or lifestyle of participant did not change (11)
▪ Perceptions of leprosy as ‘dangerous’ or ‘contagious’ (10)
▪ Positive patient attitude, desire to be cured (9)
▪ Positive perceptions of the future, and hope in a cure (13)
▪ Psychological resilience (7)
▪ Witnessing another getting better or worse (7)

▪ Belief medication is ‘strong’ (2)
▪ Change in the normal nature/appearance/lifestyle of
patient (6)
▪ Change in identity, feeling labelled (1)
▪ Contradicting sources of education (7)
▪ Distrust of pharmaceutical medications (4)
▪ Experience/ fear of stigma and discrimination (3)
▪ Feeling helpless (1)
▪ Isolation or distance (4)
▪ Myths and misinformation (8)
▪ Other comorbidities (6)
▪ Poor quality/limited knowledge (11)
▪ Psychological impact of leprosy (11)

External factors

▪ Ease of access to treatment (14)
▪ Education to empower social circle to help the patient/reduce
stigma (9)
▪ Social circle support (emotional, nutritional, psychological,
financial) (11)
▪ Family makes sacrifices for the patient (6)
▪ Holistic care by HCP team (4)
▪ Individualised, patient-led care (5)
▪ Pragmatic approach to a high standard care in a resource
scarce setting (1)
▪ Religion as a source of psychological support (10)

▪ Care is not holistic (2)
▪ Difficulty accessing treatment (4)
▪ Disorganised care (2)
▪ Financial impact (7)
▪ Impact of illness on social circle (social/psychological/
financial) (5)
▪ Impact on aspirations for the future (4)
▪ Infected family members (3)
▪ Lack of conversation about leprosy with patient (4)
▪ Lack of political will to tackle leprosy (3)
▪ Living in the countryside away from services (2)
▪ Impact on employment (6)

Clinical factors

▪ Contact tracing (3)
▪ Mental/physical preparation for treatment (9)
▪ Seeing/feeling improvement (7)
▪ Strategies reducing side effects (5)

▪
▪
▪
▪
▪

HCP-patient-carer
relationship

▪ Clear information provided (diagnosis, treatment, prognosis) (7)
▪ Good communication with HCP (6)
▪ Good quality care (7)
▪ Good, open, trusting HCP-patient-carer relationship (8)
▪ Patient feeling valued (3)
▪ Carer feels HCPs are important in their care (12)

▪ Clear information not provided on diagnosis,
treatment and prognosis (4)
▪ Patient fear or experience of stigma or discrimination
from HCP (1)
▪ Poor communication/relationship with HCP (4)

Others gained rich, anecdotal knowledge from ‘expert
patients’.
Participant: ‘People get in the way, saying this, saying that. And [the patient] just gets confused. But
the clinic doctor, she studied for this, she knows what
is right and wrong.’ (023 – Carer)

Late diagnosis (3)
Long duration of treatment, high frequency doses (11)
Painful/distressing diagnosis (3)
Progression or persistence of disease (9)
Side effects of treatment (5)

treat. Job had itchy wounds but there was no treatment then. Now it’s different.’ (006 – Carer)
Subtheme B: health beliefs

Many perceived leprosy as dangerous or contagious,
posing threat to health. Consequently, when asked to hypothesise about why some patients may have poor medication compliance, these participants felt this was due to
a poor regard for personal health.

Participant: ‘ … I know the woman in the waiting
room. She told me about her nerves. They became
defective. Others I know are on crutches, they can’t
walk.’ (001 – Patient)

Participant: ‘It’s contagious, and it causes numbness, which is scary, because you cut yourself but
can’t feel it.’ (017 – Carer)

Some participants were familiar with leprosy’s biblical
associations [63]. However, these participants agreed
that the Bible is an unreliable clinical resource.

Participant: ‘[Patients who are non-compliant]
don’t want to be healed.’ (016 – Patient)

Participant: ‘I read about leprosy, about Job, in the
Bible, where it is a chronic disease and difficult to

Carers believed their health had elevated importance,
due to their patient responsibilities.
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Participant: ‘The importance of my health is everything because … I dedicate myself to [the patient].’
(003 – Patient)
Most participants felt positively towards pharmaceutical leprosy medications. Participants who witnessed
their own or another’s leprosy improve more commonly
expressed belief in medications.
Participant: ‘Because others have healed, why won’t
I?’ (022 – Patient)
Conversely, those yet to witness symptomatic improvements expressed medication distrust. Despite
this, all patients stated they were wholly compliant
with their medication regime.
Participant: ‘People stop the medicines because it takes
time to see effects. They don't believe in them because
they give up before getting better.’ (003 – Carer)
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Participant: ‘Maybe certain vegetables, or maybe
herbal medicines [cure leprosy]? Would you know?’
(026 – Patient)
When asked about the advice they would give to newly
diagnosed leprosy patients, despite some participants expressing treatment disbelief, almost all stressed the importance of medication compliance.
Researcher: ‘What advice would you give to a newly
diagnosed leprosy patient?’
Participant: ‘Follow the treatment correctly so it
doesn’t come back and gets better.’ (015 – Carer)
Participant: ‘It’s a delicate treatment that has to be
treated according to the doctor, so follow their advice.’ (002 – Patient)
Subtheme C: psychological impact and character

Participant: ‘I could have stopped taking the pills. But
the clinic staff kept saying, "Don't stop, otherwise it comes
back even worse.". So, I kept going.’ (010 – Patient)
Some participants, despite perceiving the medication positively, did not believe the medication was
curative. Some justified this belief by explaining that
the medication could not possibly treat severely advanced leprosy, but only alleviate symptoms.
Participant: ‘I want them to find a cure because these
remedies, they combat, but don’t cure.’ (003 – Carer)
Participant: ‘I think that at my stage, I don’t know
if I will be cured. It cures you only if you have a few
lesions.’ (027 – Patient)
Some people incorrectly believed that their medication
side effects were instead a sign of their leprosy prognosis
worsening. Numerous labelled pharmaceutical medications as ‘strong’. Some hypothesised about the effectiveness of ‘natural’ remedies, perceived as ‘safer’.
Participant: ‘All these new problems, the medicine
isn’t working because it gave me new problems.’ (004
– Patient)
Participant: ‘I only take the medicines with food.
They are so strong, they attack the stomach, kidneys,
liver.’ (019 – Patient)

All patients and 11 carers described leprosy’s significant psychological impact. Most described this impact
as prolonged, spanning from the time of symptom appearance and persisting indefinitely. Numerous patients felt they were no longer ‘normal’, and felt
labelled as ‘sick’. Visual leprosy manifestations affected
self-esteem, particularly in females. Participants
expressed desperation for a cure.
Participant: ‘My beautiful legs, my lovely feet, suddenly looked bruised … If there is no cure, I will
jump off a bridge. Because I will not live life sick
with this leprosy, like a loser. I just want to be the
same as I was.’ (018 – Patient)
Participant: ‘It did [have a psychological impact].
For two months, I wouldn’t walk with anyone, only
alone or in the night. I didn’t sleep. I didn’t realise,
but I would go to shower and still have all my
clothes on. I was upset, dejected.’ (018 – Patient)
This altered sense of identity was augmented by the
impact leprosy had on the roles and responsibilities of
participants; due to issues surrounding their ability to
work, disease transmission fears, and dependency on
others.
Researcher: ‘Do you think leprosy has a big impact
on your life?’
Participant: ‘Yes. Because I use a crutch, I have to
be with someone when I go out so they can help. It’s
annoying. The pain means I don’t sleep well, and I
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don’t have a normal day like others.’ (010 –
Patient)
Nine patients and four carers felt leprosy caused isolation and distance, causing further psychological impact.
Isolation from close family members had the greatest
psychological impact.
Participant: ‘My husband was scared. He was
afraid of having sex … my daughter said, “Mom, if
you have leprosy, you have to separate.”. She separated her glass, her plate, everything.’ (026 –
Patient)
Eleven patients, compared to only three carers, reported experiences of stigma. This shows a lack of conversation about stigma between the two subgroups.
Several participants reporting stigma were parents of infected school-going children. Leprosy’s biblical links,
widely recognised in Brazil’s large Catholic population,
[64, 65] caused experiences of shame and self-stigma.
Participant: ‘Someone I worked with asked me why
I was dark. I said it was because of leprosy treatment. She stepped back. She welcomed me with a
kiss. But once she knew it was leprosy, she was quick
to leave.’ (026 – Patient)
Participant: ‘They said it is not a disease of people,
but of animals.’ (012 – Patient)
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Participant: ‘He never stopped the medicine because
he just wanted to get better, get back to work. I always said, “Don’t give up!”, because otherwise there
is no point.’ (003 – Carer)
Six patients mentioned difficulties managing comorbidities alongside leprosy (namely aging, hypertension,
alcoholism/drug use, mental health illness, obesity and
diabetes), which resulted in new or worsening psychological symptoms. Further issues surrounding polypharmacy, worsening general health and poor treatment
regimen commitment caused patients ‘distress’.
Participant: ‘Leprosy made everything worse. It
made me so upset. I had to close my business. Then
I was even more upset so I started drinking cachaça*
even more, smoking marijuana … ’ (018 – Patient)
*Cachaça: a distilled spirit popular in Brazil
Participant: ‘I have diabetes. I think the treatment
made it worse. When I stopped taking the medicine,
the doctor said my diabetes got better.’ (027 –
Patient)
Theme 2: external factors

External factors describe factors outside of patient control. This theme is subdivided into three subthemes: ‘socioeconomic factors’; ‘structural factors’; and ‘support
factors’.
Subtheme a: socioeconomic factors

Participant: ‘My son faced stigma. Some kids found
out at school and made fun of his colour and called
him names.’ (025 – Carer)
However, almost all participants emphasised the importance of a positive patient outlook. Both groups
recognised negative behaviours enhancing leprosy’s psychological impact, and agreed this could be combatted
by a desire to be cured and optimistic attitudes. Many
carers spoke of keeping patients positive and motivated
towards being cured.
Participant: ‘I didn’t speak to anyone for a month.
Then my family told me being isolated is worse …
you have to talk with your loved ones.”.’ (002 –
Patient)
Participant: ‘I took the medication just how the doctor said. I gave myself every chance to get better.’
(005 – Patient)

Leprosy’s socioeconomic impact was mentioned by all
patients and most carers. Eight patients and seven
carers felt leprosy financially impacted them, as their
ability to work was restricted by symptoms and side
effects, or carer responsibilities. Wider financial implications concerned rent payments, costs travelling to
clinics, and household/family costs. One patient explained that ‘Bolsa Familia’, a Brazilian social welfare
programme providing financial aid to poor families
on conditions that their children attend school and
receive vaccinations, partly supplemented lost earnings [66].
Participant: ‘I worked in grape farms. Today, I don’t
have the courage to work anymore, under the hot
sun … I am too weak. But if I don’t go to the farm,
how will I feed my children? Their lives will suffer.’
(001 – Patient)
Participant: ‘I can’t work … I have to care for [the
patient].’ (003 – Carer)
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Participant: ‘I got Bolsa Familia, because I couldn’t
work, right?’ (003 – Carer)
Younger patient participants felt leprosy impacted
them financially because their career aspirations were affected, as they expected to face a lifetime of stigma in
working environments. Some felt these implications
were exacerbated by local job shortages.
Participant: ‘Who will hire a person with leprosy?
There is prejudice. I need to heal. I need to be cured.
Because I have dreams, projects … ’ (026 – Patient)
Participant: ‘Petrolina is a very bad place to get a
job. He paid for expensive colleges and never got a
job.’ (028 – Carer)
Subtheme B: structural factors

Structural factors concern organisational, regional
and national level issues affecting patient care.
While four patients and six carers felt care was
holistic and individualised, numerous disagreed.
Participants felt there was insufficient regional investment in services addressing psychological needs
of leprosy patients.
Participant: ‘I told the doctor I felt very weak. She
did all the tests quickly, found out I was anaemic
and gave me medicines for it.’ (018 – Patient)
Participant: ‘The doctor does counselling, but there
should be a psychologist. Petrolina has to invest
more in this.’ (005 – Patient)
Six patients and two carers felt the health care system was disorganised, consequently negatively impacted their perceptions of care. Two patients noted
medication and healthcare equipment resource scarcity in clinics, with one participant explaining that
rural clinics had an additional lack of specialised staff.
Some participants blamed this on the government’s
poor national and regional healthcare decisionmaking. One carer felt that despite this, resources
were pragmatically distributed.
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Participant: ‘Previously it was difficult but nowadays if one health unit doesn't have treatment, they
bring it from another unit. If I run out [of medication] and they don’t have it, I just try again the next
day.’ (003 – Carer)
Participant: ‘The medication is made abroad; I
think that is why sometimes there is a lack of medication. It depends on the government, but I don’t
think they take public health seriously in Brazil.’
(006 – Carer)
Participant: ‘It is difficult in the countryside. There
is a lack of awareness. Health care professionals
need to visit us at home because it is hard travelling
to clinics.’ (005 – Patient)
Subtheme C: support factors

HCP support was reported by all participants. This came
in the form of imparting knowledge, prescribing medication, and providing strategies to make side effects
tolerable.
Participant: ‘[The HCPs] helped me a lot. In everything. In giving advice, explaining things … ’ (010 –
Patient)
Participants felt family support was ‘vital’. While
both groups recognised leprosy impacted family and
societal relationships, due to stigma, transmission
risk, and dependency, both groups also credited their
support. Patients and carers with less dialogue between them about leprosy reported less intimate, unreliable support provision. Conversely, open patients
who educated their carers about leprosy empowered
them to provide individualised support.
Participant: ‘Only my eldest boy works. I have another boy at school. He needs me as a mother, but I
am not well.’ (019 – Patient)

Participant: ‘Someone did a blood test last year. We
never heard back. The results weren’t here, so it looks
like they were lost.’ (020 – Carer)

Participant: My neighbour said, "Get away from
him, that disease is transmissible!". So, I isolated myself, but then, when his wife and children came out
to talk to me, I told them, "No, I am not infectious.".
(002 – Patient)

Participant: ‘So, at my clinic, there was no health
agent, no doctor … ’ (019 – Patient)

Support from the family and social circle came in
emotional, nutritional, psychological and financial
forms.
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Participant: ‘People asked why [the patient] didn’t
leave the house. I said that he was ashamed of his
leprosy. He had depression. So, I said, "Since you
won’t go out, I’ll invite everyone home.".’ (003 –
Carer)
Researcher: ‘What is your role in the patient's life?’
Participant: ‘Her friend, her counsellor, her helper,
her strength … ’ (025 – Carer)
Participant: ‘My sister, she pays for my water, my
light. She makes food for my house when I can’t do
it.’ (019 – Patient)
Participants in both groups used religion as another
form of psychological support.
Participant: ‘I believe he will be cured. I believe in
God and whoever believes in God has everything.
You have to have faith. There are days when he at
home is agonized, restless. I take the Bible and read
to him.’ (024 – Carer)
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Participant: ‘She became weak. They said she had
anaemia because of the medicines so the nurse gave
her ferrous sulfate.’ (025 – Carer)
Participant: ‘When you take it in the morning you
feel that nausea, right? But when you take it before
sleep, you don’t feel anything.’ (026 – Patient)
All participants commented on the long treatment
regimen and dose frequency. Many felt that being mentally prepared to take the medication was important in
remaining compliant. Carers encouraged patient compliance. The majority either saw or felt improvement with
medication, while some, who did not, felt less motivated
to stay compliant.
Participant: ‘The treatment has so many medications, so many pills every day.’ (007 – Carer)
Participant: ‘Since the disease has a cure, you have
to try to do everything to make things better.’ (016 –
Patient)

Theme 3: clinical factors

Clinical factors refer to a patient’s healthcare necessities. This theme is subdivided into two subthemes:
‘treatment and side effects’, and ‘experiences of
diagnosis’.

Participant: ‘She told me she had to restart treatment, and the only thing I said was, "Do it, don't
stop, continue to the end, take the steps you have to
take".’ (017 – Carer)

Subtheme a: treatment and side effects

Twelve patients and five carers experienced medication side effects. The most frequently occurring side
effect was sunburn; due to photosensitivity reactions
associated with multidrug therapy [67]. Other commonly reported side effects were headache, gastrointestinal problems, and weakness. These side effects
reduced treatment adherence. Participants worked
with HCPs to find strategies to overcome side effects, making the medications more agreeable to
patients.

Participant: ‘From the second day onwards, it was
only improvement.’ (012 – Patient)
Participant: ‘I have already been treated for two
years and I still have the leprosy. Where is there result? I wanted to stop taking the medicines, but the
clinic staff said that wouldn’t be good.’ (010 –
Patient)
Subtheme B: experiences of diagnosis

Participant: ‘It’s hot here every day, and I’m exposed to the sun because I’m a farmer, so my skin
became dark because of the medication.’ (019 –
Patient)
Participant: ‘I kept vomiting when I swallowed the
pills, so the doctor gave me [dimenhydrinate*].’ (010
– Patient)
*Dimenhydrinate: an antihistamine medication used
to prevent nausea and vomiting.

10 patients recalled a delayed diagnosis. For some, this was
due to receiving initially incorrect diagnoses, which left patients ‘distressed’. For others, this was because they did not
seek HCP advice until their symptoms significantly progressed. Only four patients and three carers recalled household contact tracing. Through these responses, it became
apparent that contact tracing was not only uncommon, but,
when done, too infrequent to be effective [68].
Researcher: ‘How long after seeing the first lesion
did you wait before seeing a doctor?’
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Participant: ‘A year or so passed. I went to the doctor when I became numb.’ (010 – Patient)
Participant: ‘The hospital told me it was rheumatism. It got worse so I went to the clinic again. Then
they told me I had advanced leprosy. If they told me
sooner, maybe I would have suffered less.’ (004 –
Patient)
Researcher: ‘When [the patient] was diagnosed, were
you examined?’
Participant: ‘No. Not me nor my children, no one. I
didn’t think about [contact tracing] until you just
said.’ (008 – Carer)
Participant: ‘The health professionals were concerned not only about me, but also my family. To
prevent the disease, right?’ (017 – Carer)
Theme 4: HCP-patient-carer relationship

This theme explores how the relationship between
HCPs, patients and carers impacted TOs.
All participants felt HCPs were vital to their care, and
recognised the importance of strong HCP-patient-carer
relationships. This relationship served as the foundation
for good communication and trust. While nine patients
and six carers felt that communication was good with
HCPs, others disagreed. The clarity of information provided by HCPs similarly received mixed reviews, leading
several to feel the medication regime was ‘complicated’.
Many reported that HCPs simply stressed the importance of treatment compliance, but did not offer deeper
information.
Participant: ‘I learned a lot from the doctor. She
said there are five types of leprosy, and mine attacks
the nerves and causes me to have reactions.’ (002 –
Patient)
Participant: ‘The doctor said I have to take the
medicine every day without fail, right?’
Researcher: ‘Did they tell you about the side effects,
the reason why you need it, anything like that?’
Participant: ‘No.’ (001 – Patient)
Participant: ‘I was surprised. How come the doctor
stopped the medication if I still had a lesion? It
bothers me a lot that I stopped the treatment then.
Nobody told me exactly why.’ (019 – Patient)
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Opinions were also mixed concerning the trust between HCPs and participants. Some participants suspected HCPs of omitting important information during
consultations. For others, outcomes desired by patients
appeared misaligned with those desired by HCPs. The
interdependence of trust and good communication becomes apparent through such responses.
Participant: ‘The doctor at my clinic, I tell her
everything. My whole story of suffering, everything.’
(019 – Patient)
Participant: ‘Maybe, the doctors don’t tell me about
everything I should know.’ (006 – Carer)
Participant: ‘In the eyes of the doctors, I am better,
but my leg still feels numb, that’s the problem.’ (002
– Patient)
Most participants, however, felt comfortable sharing
worries with HCPs. A number mentioned specific staff
members who were exceptionally helpful in their care.
Participants felt valued by HCPs, and respected in the
clinical environment.
Participant: ‘I was worried about my daughter. The
doctor told me, “Look, she will live a normal life,
study, date, everything.”. I felt relieved.’ (025 –
Carer)
Participant: ‘I am always welcomed in the clinic.
All the staff take good care of patients; they are very
polite, very excellent indeed.’ (003 – Carer)
Participant: ‘The two doctors here are very good. If
the doctors are worried about your health, they will
find out what is wrong as soon as they can.’ (026 –
Patient)

Discussion
This study explored factors influencing leprosy TOs
through interviews with 27 leprosy retreatment patients
and carers. Separately analysing the two groups produced two homologous sets of four interdependent
themes: ‘personal factors’; ‘external factors’; ‘clinical factors’; and ‘the HCP-patient-carer relationship’. These
themes provide a comprehensive societal insight on
TOs, and collectively challenge current leprosy management strategies in Pernambuco, Brazil.
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Personal factors

The study findings suggest that the psychological effects
of leprosy, health beliefs, quality and extent of knowledge and character impact leprosy TOs.
Both participant groups displayed poor basic knowledge of leprosy. Poor knowledge on the cause of leprosy
facilitated distrust in pharmaceutical medications, as this
knowledge is required to appreciate that antimicrobials
combat infection [69]. This pharmaceutical medication
distrust increased likelihood of belief in non-evidence
based, traditional medicines, which themselves have
poorer TOs [70, 71]. Poor knowledge about relapse also
fostered pharmaceutical medication distrust. Most participants did not distinguish their/the patient’s current
treatment as a separate, second round of medication for
relapse; facilitating perceptions that the medication regimen is unnecessarily long, ineffective and a source of
unwanted side-effects. Poor knowledge about leprosy
transmission formed another barrier to optimal TOs; reducing preventative and symptom-presenting behaviours [72]. Improving the study population’s basic
knowledge of leprosy and treatment may increase
pharmaceutical medication belief, and facilitate psychological coping with treatment length and side effects.
Additionally, countering false transmission beliefs with
evidence-based knowledge may dampen Pernambuco’s
‘hyperendemic’ status, by encouraging the public to: seek
contact tracing; be wary of transmission routes; and
understand how treatment compliance makes transmission improbable [73–75]. This relationship between disease knowledge and positive TOs is supported by
literature studying other diseases [27, 76–81].
HCPs were perceived as the most superior knowledge
source, effectively endorsing treatment compliance, including in those expressing medication distrust. Future
strategies should exploit this population’s faith in HCPs
to increase leprosy TOs, by a) maximising HCP-led leprosy education towards patients and carers, and b) encouraging HCPs to increase public health-seeking
behaviour, through sign-posting other reliable, easily accessible resources. HCP-led leprosy education could
tackle Pernambuco’s financial burden of avoidable ‘treatment drop-out’ and relapse patients, as literature on
other diseases suggests this as a cost-effective method
on larger, policy-making scales [19, 82–84]. Agreeing
with previous literature, [85], ‘expert patients’ were perceived as valuable supplementary knowledge source.
This study promotes using ‘expert patients’ to increase
societal leprosy awareness, and spread positive experiences to patients and carers yet to witness symptomatic
improvements (a subgroup more likely to develop
pharmaceutical medication disbelief).
This study highlights leprosy’s relationship with psychological wellbeing. The transition of family members
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into carers altered relationship dynamics, due to changes
in physical and emotional dependency levels, intimacy
and financial support. The roles and responsibilities of
patients and carers changed, with occupation almost always impacted. This caused altered/lost identities in
both patients and carers. Psychological comorbidities,
external and self-stigma (fuelled by societal perceptions
of leprosy as ‘dangerous’ and biblical associations), and
visual symptoms (particularly in females), exacerbated
psychological distress [64]. Given the impact of mental
wellbeing on TOs, [86–88] these findings promote a psychological component in leprosy treatment, led by mental health specialists trained to provide individualised
care [89]. Strategies to protect psychological wellbeing,
such as mental preparation for treatment and maintaining positive outlooks, could additionally be promoted by
HCPs to newly diagnosed patients and their carers, to
aid coping. Campaigns promoting leprosy as curable and
non-transmissible during treatment may reduce existing
societal stigma, further reducing leprosy’s psychological
impact [90, 91]. Executing such campaigns on mass
scales could target all pockets of society, with widespread positive implications.
External factors

The study findings also indicate that socioeconomic,
structural and support factors impact leprosy TOs.
Leprosy exhibited several negative, interdepending, socioeconomic consequences on patients and carers. Increases in disease and side effect severity made patients
increasingly dependent on carers; impacting both
groups’ abilities to maintain employment. Participants
implied that unless employment loss was compensated
for by carers adopting additional earning responsibilities,
household ability to afford rent, nutritious food, and
travel to appointments would be thwarted. Both of these
consequences decrease patient treatment engagement, as
either patient care is compromised, or patients progressively lose wealth and become impoverished. This results
in a vicious cycle of increasing dependency and consequent financial instability [92–97]. While Brazil’s ‘Bolsa
Familia’ conditional cash transfer programme aims to
protect from this vicious cycle, [98, 99] it is perhaps inadequate as income replacement; because while several
participants alluded to their household financial insecurity, only one felt supported by ‘Bolsa Familia’. Participants with aspiring careers or infected children were not
immune to this vicious cycle; as stigma in occupational
and educational settings, alongside Pernambuco’s job
shortages and poverty [18, 46], impacted pursuing vocational education and training. This study promotes local
financial support schemes for leprosy patients and
carers, to shield from continuous financial setbacks.
Food vouchers in other Brazilian states and direct
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income replacement in Nigeria and China have shown
promise, and could be trialled in Pernambuco [100–
102]. Superior to financial or material help, vocational
skills and disability-friendly workplaces may enable patients and carers to permanently escape this socioeconomic vicious cycle, improving TOs [103].
This study exposes regional resource scarcity and
healthcare disorganisation, particularly rurally. Possibly a
direct consequence of Brazil’s geographical healthcare
inequalities, these findings underline a need for regional
and national changes in: healthcare quality standards; resource distribution; and public healthcare investment
[15]. The several avoidable retreatment patients in Pernambuco present unnecessary financial burdens to
healthcare policy makers [19]. Investing into improved
resources and holistic care may be a cost-effective longterm solution; as the resulting improved TOs will generate smaller future expenditures on leprosy patients, and
a larger, fit-to-work, economy-contributing population
[104].
While HCP support is well recognised in wider literature, this study provides novel insight on carer roles
[105, 106]. Family members adopted carer responsibilities for patients; overcoming personal stigmas and
transmission fears to provide psychological, nutritional,
and financial support. Some patients became their
carers’ personal ‘expert patient’; fostering stronger, individualised support-giving, consequently facilitating TOs.
Although modifying patient motivation and attitude is
inherently challenging, as behavioural change is complex
and multifactorial, [107] this study shows carer-led encouragement increases patient psychological wellbeing
and resilience. Encouraging conversations about stigma
between patients and carers may further nurture trusting, open relationships; supplementing carer-led psychological support [91]. HCPs could utilise their
trustworthiness to encourage more intimate patientcarer dialogue. Despite leprosy’s biblical associations
fuelling self-stigma for some [64], religion provided personal support mechanisms facilitating optimal TOs for
many. Once religion is identified as a supportive source
for an individual, HCPs could further improve psychological wellbeing (and consequently TOs), by directing
patients and carers to religious congregations and worship places.
Clinical factors

This study and previous literature appreciate that treatment side effects negatively impact TOs [32, 100, 108].
This study additionally supports side effect-reduction
strategies (using additional medication or modifying
medication administration times) to facilitate TOs.
Echoing previous literature findings, lengthy treatments
and medication ingestion frequency, both inflexible, also
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negatively affected TOs, particularly in polypharmacy
patients [27, 32–36]. However, mental resilience and
preparedness made treatment lengths and dose frequency more agreeable to patients. This is perhaps because such individuals had better medication
compliance, and consequently witnessed symptom improvement, which confirmed belief in treatment. This
study also found that delayed diagnosis, due to incorrect
HCP symptom recognition, poor health-seeking behaviours, and absent/infrequent (hence ineffective) contact
tracing, negatively affected TOs.
HCPs, as the gateway to healthcare delivery, are key to
facilitating optimal TOs clinically [34]. The study findings suggest HCPs should reassure patients that strategies to overcome side effects exist, promote
psychological resilience, and endorse awareness campaigns like ‘Purple January’ to facilitate TOs [63]. HCP
retraining on symptom awareness, contact tracing and
evolving MRI/ultrasonography modalities may aid earlier
disease diagnosis and improved TOs, as shown in wider
literature [109, 110]. Observations from HCP retraining
workshops held at the time of the study (Fonseca A, personal communication, March 2020); alongside findings
of a simultaneously conducted study on HCP perceptions towards leprosy by co-author MB, indicate urgency
for better location-specific HCP retraining and patient
education [111].
HCP-patient-carer relationship

Resonating with previous literature, good patient/carer
relationships with HCPs facilitated trust, and consequently improved TOs [27, 32–36]. Patients and carers
credited HCPs as ‘vital’ for care, and felt valued, welcomed and comfortable sharing concerns with them.
Some staff members were recognised numerous times
for their care quality. However, this study also exposes a
need for improved depth and clarity of HCP-led communication. Patients practiced treatment compliance
despite HCPs providing dissatisfactory, surface-level
communication at times. This points towards paternalistic medicine cultures, presenting additional TO barriers
[100, 112]. Increasing dialogue and trust between HCPs,
patients and carers, through HCP communication skills
retraining, may encourage more satisfying, individualised
care experiences [100, 112]. This study stresses the importance of cultivating strong carer-HCP relationships.
Encouraging carers to attend appointments will enable
them to interpret HCP advice with patients, developing
the carer role into one of even higher quality individualised care.
Strengths and limitations

This study’s primary strength is the deep insight it provides on the perceptions, experiences and beliefs of
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leprosy and treatment in Pernambuco, a ‘hyperendemic’
yet under-researched location. However, given this
study’s qualitative design, caution should be taken when
generalising findings to populations beyond those explored [113]. Additionally, the use of small participant
numbers, and exclusion of ‘treatment dropout’ patients
(due to recruitment difficulties), impact representativeness. This deserves appreciation before applying these
findings to similarly endemic locations [49].
As a cross-language study, translators and interpreters
impacted data collection and analysis [114]. Braun and
Clarke’s method obtains meanings from collected textual
data [56]. Therefore, interpreters and translators increase
chance of obtained meanings becoming dissimilar to
those actually expressed by participants, by being ‘lost in
translations’ [114]. Wider literature, however, suggests
that thematically analysing translated data largely does
not impact thematic synthesis [115]. Strategies reducing
bias relating to misinterpretation, involving pilot interviews and secondary, independent translation checks,
were undertaken regardless. LD and PR, both Brazilian
nationals, facilitated participant comfort during interviews, as they interviewed members of their own community; and clarified cultural references in participant
responses. DK, PR and LD were neutral and uninvolved
in patient care, however may have still evoked some
social-acceptability bias.
In retrospect, further limitations exist in the lack of
real-time translation during interviews. This would have
allowed DK to delve deeper into desired topics, particularly surrounding participants’ thoughts on governmental and regional strategies for leprosy eradication, and
religious beliefs.
Finally, the impact of DK, the lead researcher (British Indian, female medical student), conducting this
cross-cultural investigation requires appreciation. Culture is outlined as a set of distinguishing, discriminating features of a social group [116]; therefore, as a
foreigner to this community in Petrolina, DK’s presuppositions and beliefs may have biased data interpretation and analysis. These effects, and therefore
researcher bias, were minimised through LD and PR
explaining cultural references, triangulation and discussions on theme formation.

healthcare provisions they utilise. Failure to address
these findings will hinder regional elimination efforts.
Further studies, exploring views of the ‘treatment
dropout’ subgroup and evaluating the effectiveness of
future, newly imposed interventions, may provide
additional, highly relevant evidence.

Conclusion
This study identifies personal factors, external factors,
clinical factors and factors relating to the HCPpatient-carer relationship impacting leprosy TOs. This
study contributes to location-specific, state and national levels by informing the development of higher
quality health promotion; holistic, individualised care
provision; and evenly geographically distributed financial investment into leprosy patients and the

Ethics approval and consent to participate
Ethical approval was obtained from the University of Birmingham Population
Sciences and Humanities Research Ethics Committee (IREC2019/1636664)
and the Instituto Lauro de Souza Lima Ethics Committee, Brazil (3.746.443).
Ethical issues identified by these bodies regarding this study were used to
improve the study design. Data was handled sensitively, in a confidential
manner, as outlined by the study protocol.
Recruited participants were given participant information leaflets outlining
the study, the opportunity to ask the study personnel questions, and time to
consider participation. Written or thumbprint informed consent was
obtained from all participants, and was witnessed by at least two study
personnel. Data was handled confidentially.

Abbreviations
TO: Treatment outcome; HCP: Healthcare professional; MDT: Multidrug
therapy; WHO: World Health Organisation; AMR: Antimicrobial resistance;
NE: North East; SR: Systematic review

Supplementary Information
The online version contains supplementary material available at https://doi.
org/10.1186/s12879-021-05980-5.
Additional file 1. TOPIC GUIDE FOR PARTICIPANTS. This file contains
details of the topic guides used for interviewing the participants. The first
table presents the topic guide for patient participants, while the second
table presents the topic guide for carer participants.

Acknowledgements
Not applicable.
Authors’ contributions
DK, the lead author, was involved in all aspects of the study. GdW was key in
conceptualising this study, and provided constructive advice on study
design, data interpretation and manuscript production. LD provided cultural
insight and aided with topic guide piloting. LD is bilingual in Portuguese
and English. LD interpreted during interviewing and transcribed all audiorecordings into English text. MB was responsible for the second round of
data triangulation. JL was responsible for a preliminary round of data triangulation, and critiquing the final manuscript. EG revised the documents according to peer-review recommendations, and proofread the final manuscript. AF
provided cultural insight during data collection and logistical help when conducting the study. AL assisted with formulating the study design and critiqued the final manuscript. PR provided constructive advice on the study
design and topic guides. PR also provided cultural insight and logistical help
conducting the study. PR is bilingual in Portuguese and English, and interpreted during interviewing. This study was conceptualised by PR, and is a
part PR’s wider study. All authors have read and approved the manuscript.
Funding
This study was made possible, with great thanks, by the BMedSci (PoSH)
Research budget, valued at £2100, and the Frank Ker Bequest Prize, valued at
£4000. The funders, however, had no input in any aspect of the study
design, data collection, analysis and interpretation, or manuscript production.
Availability of data and materials
The datasets used and analysed during the current study are available from
the corresponding author on reasonable request.

Declarations

Khanna et al. BMC Infectious Diseases

(2021) 21:282

Consent for publication
Not applicable.
Competing interests
The authors declare that they have no competing interests.
Author details
1
Medical School, College of Medical and Dental Sciences, University of
Birmingham, Birmingham, UK. 2Institute of Clinical Sciences College of
Medical and Dental Sciences, University of Birmingham, Birmingham, UK.
3
Universidade Federal do Vale do São Francisco, Pernambuco, Brazil. 4Serviço
de Infectologia, Petrolina, Pernambuco, Brazil. 5School of Nursing, University
of Birmingham, Birmingham, UK. 6Instituto Lauro de Souza Lima, São Paulo,
Brazil.
Received: 11 October 2020 Accepted: 10 March 2021

References
1. Reinar LM, Forsetlund L, Lehman LF, Brurberg KG. Interventions for
ulceration and other skin changes caused by nerve damage in leprosy.
Cochrane Database Syst Rev. 2019;7(7):1-79:CD012235.
2. Noriega LF, Di-Chiacchio N, Noriega AF, Pereira GAAM, Vieira ML. Leprosy:
ancient disease remains a public health problem nowadays. An Bras
Dermatol. 2016;91(4):547–8. https://doi.org/10.1590/abd1806-4841.20164861.
3. The Lancet. Abandoning the stigma of leprosy. Lancet. 2019;393(10170):378.
https://doi.org/10.1016/S0140-6736(19)30164-3.
4. WHO donated MDT [Internet]. World Health Organization. 2019 [cited 7
December 2019]. Available from: https://www.who.int/lep/mdt/donation/
en/
5. WHO recommended MDT regimens [Internet]. World Health Organization.
2019 [cited 7 December 2019]. Available from: https://www.who.int/lep/
mdt/regimens/en/
6. Cross H. The prevention of disability for people affected by leprosy: whose
attitude needs to change? Lepr Rev. 2007;78(4):321–9. https://doi.org/10.472
76/lr.78.4.321.
7. Lana F, Coelho Fabri A, Lopes F, Carvalho A, Lanza F. Deformities due to
leprosy in children under fifteen years old as an Indicator of quality of the
leprosy control Programme in Brazilian municipalities. J Trop Med. 2013;
2013:1–6. https://doi.org/10.1155/2013/812793.
8. Global leprosy update, 2018: moving towards a leprosy-free world. Weekly
Epidemiological Record 2019. Leprosy Review. 2019;94(35/36):389–411.
9. Brazil | Data [Internet]. Data.worldbank.org. 2019 [cited 7 December 2019].
Available from: https://data.worldbank.org/country/brazil
10. Penna G, Pinheiro A, Nogueira L, Carvalho L, Oliveira M, Carreiro V. Clinical
and epidemiological study of leprosy cases in the University Hospital of
Brasília: 20 years - 1985 to 2005. Rev Soc Bras Med Trop. 2008;41(6):575–80.
https://doi.org/10.1590/S0037-86822008000600006.
11. Massuda A, Hone T, Leles F, de Castro M, Atun R. The Brazilian health
system at crossroads: progress, crisis and resilience. BMJ Glob Health. 2018;
3(4):e000829. https://doi.org/10.1136/bmjgh-2018-000829.
12. Tandon, A, Murray C, Lauer J, Evans D. MEASURING OVERALL HEALTH SYST
EM PERFORMANCE FOR 191 COUNTRIES [Internet]. 1st ed. World Health
Organisation; 1997. Available from: https://www.who.int/healthinfo/paper30.
pdf. [cited 24 May 2020]
13. Szwarcwald CL, Júnior S, de Borges PR, Marques AP, Almeida, da Silva de W,
DER M. Inequalities in healthy life expectancy by Brazilian geographic
regions: findings from the National Health Survey, 2013. Int J Equity Health.
2016;15(1):141.
14. Constituição Federal (Artigos 196 a 200) [Internet]. Conselho.saude.gov.br.
2019 [cited 7 December 2019]. Available from: http://conselho.saude.gov.br/
web_sus20anos/20anossus/legislacao/constituicaofederal.pdf
15. Landmann-Szwarcwald C, Macinko J. A panorama of health inequalities in
Brazil. Int J Equity Health. 2016;15(1):174.
16. Lewis M, Penteado E, Malik A. Brazil's mixed public and private hospital
system. World Hosp Health Serv. 2015;51(2):22–6.
17. Góes C, Karpowicz I. Inequality in Brazil: a regional perspective. IMF Working
Papers. 2017;17(225):1.
18. Profile Socieconomic of Municipalities of Brazil [Internet]. Profile Pernambuco | Atlas of Human Development in Brazil. 2020 [cited 24 May
2020]. Available from: http://atlasbrasil.org.br/2013/en/perfil_uf/pernambuco

Page 17 of 19

19. Leprosy Elimination Monitoring Exercise in Brazil – LEM-2012. Ministry of
Health of Brazil, Secretariat of Health Surveillance. Department of
Communicable Disease Surveillance. Brasília: Ministry of Health of Brazil;
2017.
20. Table of discriminatory laws [Internet]. International Federation of AntiLeprosy Associations. 2019 [cited 7 December 2019]. Available from: https://
www.ilepfederation.org/what-we-do/zero-discrimination/table-of-discrimina
tory-laws/
21. Joseph GA, Rao PS. Impact of leprosy on the quality of life. Bull World
Health Organ. 1999;77(6):515–7.
22. Raposo M, Reis M, Caminha A, Heukelbach J, Parker L, Pastor-Valero M, et al.
Grade 2 disabilities in leprosy patients from Brazil: Need for follow-up after
completion of multidrug therapy. PLOS Neglected Tropical Diseases. 2018;
12(7):e0006645.
23. UNDP/World Bank/WHO Special Programme for Research and Training in
Tropical Diseases. Report of the scientific working group meeting on
leprosy. 1st ed. Geneva: World Health Organization; 2002.
24. Cambau E, Saunderson P, Matsuoka M, et al. Antimicrobial resistance in
leprosy: results of the first prospective open survey conducted by a WHO
surveillance network for the period 2009–15. Clin Microbiol Infect. 2018;
24(12):1305–10. https://doi.org/10.1016/j.cmi.2018.02.022.
25. Prestinaci F, Pezzotti P, Pantosti A. Antimicrobial resistance: a global
multifaceted phenomenon. Pathogens and Global Health. 2015;109(7):309–
18.
26. Vermeire E, Hearnshaw H, Van Royen P, Denekens J. Patient adherence to
treatment: three decades of research. A comprehensive review. J Clin
Pharmacy Therapeutics. 2001;26(5):331–42.
27. Stephen T, Parameswari PJ, Selvaraj I. Assessment of knowledge, attitude
and practice about leprosy among patients and their families in a rural
community in Tamil Nadu. Indian J Lepr. 2014;86(1):7–14.
28. Whitehead L, Jacob E, Towell A, Abu-qamar M, Cole-Heath A. The role of
the family in supporting the self-management of chronic conditions: A
qualitative systematic review. J Clin Nurs. 2017;27(1–2):22–30.
29. Li S. Factors affecting therapeutic compliance: A review from the patient’s
perspective. Therapeutics Clin Risk Management. 2008;4:269–86.
30. Rafii F, Modanloo M, Seyed N, Fatemi R, Danielson E, Johansson C.
Compliance to treatment in patients with chronic illness: A concept
exploration. Iran J Nurs Midwifery Res. 2014;19(2):159–67.
31. Moraes A, Rolim G, Costa A Jr. O processo de adesão numa perspectiva
analítico comportamental. Revista Brasileira de Terapia Comportamental e
Cognitiva. 2009;11(2):329–45.
32. Girão R, Soares N, Pinheiro J, Oliveira G, de Carvalho S, de Abreu L, et al.
Leprosy treatment dropout: a sistematic review. Int Arch Med. 2013;6(1):34.
33. Raffe S, Thapa M, Khadge S, Tamang K, Hagge D, Diagnosis LD. Treatment
of Leprosy Reactions in Integrated Services - The Patients’ Perspective in
Nepal. PLoS Neglected Tropical Diseases. 2013;7(3):e2089.
34. Thilakavathi S, Manickam P, Mehendale SM. Disclosure of Leprosy by Health
Care Providers in South-India: Patients’ Perception and Relevance to Leprosy
Control, Tamil Nadu. Indian J Lepr. 2015;87(3):155–60.
35. Peters R, Dadun LM, Miranda-Galarza B, van Brakel W, Zweekhorst M, et al.
The Meaning of Leprosy and Everyday Experiences: An Exploration in
Cirebon, Indonesia. J Tropical Med. 2013;2013:1–10.
36. Bittencourt LP, Carmo AC, Leão AMM, Clos AC. Estigma: percepçôes sociais
reveladas por pessoas acometidas por hanseníase. Rev Enferm UERJ. 2010;
18(2):185–90.
37. Silva C, Fonseca S, Kawa H, Palmer D. Spatial distribution of leprosy in Brazil:
a literature review; 2020.
38. Rafii F, Fatemi NS, Danielson E, Johansson CM, Modanloo M. Compliance to
treatment in patients with chronic illness: A concept exploration. Iranian J
Nurs Midwifery Res. 2014;19(2):159–67.
39. Kaimal S, Thappa DM. Relapse in leprosy. Indian J Dermatol Venereol Leprol.
2009;75(2):126–35. https://doi.org/10.4103/0378-6323.48656.
40. Rosa P. Which other factors explain therapeutic failure, since bacillary
resistance is not always present in regularly treated patients? Brazil:
[unpublished research] ILSL; 2020.
41. Leung L. Validity, reliability, and generalizability in qualitative research. J
Family Med Primary Care. 2015;4(3):324.
42. Corbin J, Morse J. The Unstructured Interactive Interview: Issues of
Reciprocity and Risks when Dealing with Sensitive Topics. Qualitative
Inquiry. 2003;9(3):335–54.

Khanna et al. BMC Infectious Diseases

(2021) 21:282

43. Marks J, Hammersley M. What’s Wrong with Ethnography? Methodological
Explorations. Canadian Journal of Sociology / Cahiers canadiens de.
sociologie. 1994;19(4):556.
44. Krueger R, Casey M. Focus groups. Thousand Oaks, Calif.: Sage Publications;
2015.
45. Burgess R. Field research. London: Taylor & Francis e-Library; 2005.
46. Profile Socieconomic of Municipalities of Brazil [Internet]. Profile - Petrolina,
PE | Atlas of Human Development in Brazil. 2020 [cited 24 May 2020].
Available from: http://atlasbrasil.org.br/2013/en/perfil_m/petrolina_pe
47. van Hoeven LR, Janssen MP, Roes KC, Koffijberg H. Aiming for a
representative sample: Simulating random versus purposive strategies for
hospital selection. BMC Med Res Methodol. 2015;15:90. https://doi.org/10.11
86/s12874-015-0089-8 Published 2015 Oct 23.
48. Valerio MA, Rodriguez N, Winkler P, et al. Comparing two sampling
methods to engage hard-to-reach communities in research priority setting.
BMC Med Res Methodol. 2016;16(1):146. Published 2016 Oct 28. https://doi.
org/10.1186/s12874-016-0242-z.
49. Patton MQ. Qualitative research and evaluation methods (3rd ed). Thousand
Oaks: Sage Publications; 2002.
50. Bourgeault IL, Dingwall R, De Vries RG. The SAGE handbook of qualitative
methods in health research. London: Sage Publications; 2010.
51. Bowling A. Research methods in health. Maidenhead: McGraw-Hill Open
Univ. Press; 2014.
52. Glaser B. The Constant Comparative Method of Qualitative Analysis. Social
Problems. 1965;12(4):436–45.
53. Boštjančič E, Johnson RB, Belak U. Cross-Cultural Adaptation of Research
Tools: A Study on the Cultural Intelligence Scale Adaptation in Slovenian.
Eur J Psychol. 2018;14(2):386–403. Published 2018 Jun 19. https://doi.org/10.
5964/ejop.v14i2.1527.
54. Hsieh H, Shannon S. Three Approaches to Qualitative Content Analysis.
Qualitative Health Research. 2005;15(9):1277–88.
55. Braun V, Clarke V. Using thematic analysis in psychology. Qualitative
Research in Psychology. 2006;3(2):77–101.
56. Saldaña J. The coding manual for qualitative researchers. London: SAGE;
2009.
57. Negative Case Analysis. The SAGE Encyclopedia of Communication Research
Methods. 2017;.
58. Carter N, Bryant-Lukosius D, DiCenso A, Blythe J, Neville AJ. The use of
triangulation in qualitative research. Oncol Nurs Forum. 2014;41(5):545–7.
https://doi.org/10.1188/14.ONF.545-547.
59. Shaw R. Embedding Reflexivity Within Experiential Qualitative Psychology.
Qualitative Res Psychol. 2010;7(3):233–43. https://doi.org/10.1080/14
780880802699092.
60. Tong A, Sainsbury P, Craig J. Consolidated criteria for reporting qualitative
research (COREQ): a 32-item checklist for interviews and focus groups. Int J
Qual Health Care. 2007;19(6):349–57. https://doi.org/10.1093/intqhc/
mzm042.
61. Research Data Management Policy [Internet]. Intranet.birmingham.ac.uk.
2020 [cited 24 May 2020]. Available from: https://intranet.birmingham.ac.
uk/as/libraryservices/library/research/rdm/Policies/Research-Data-Mana
gement-Policy.aspx
62. Data Protection Act 2018 [Internet]. Legislation.gov.uk. 2020 [cited 24 May
2020]. Available from: http://www.legislation.gov.uk/ukpga/2018/12/
contents/enacted
63. [Internet]. Saude.gov.br. 2020 [cited 24 May 2020]. Available from: https://
www.saude.gov.br/noticias/agencia-saude/46221-janeiro-roxo-e-o-mes-daconscientizacao-sobre-a-hanseniase
64. Kaplan DL. Biblical leprosy: an anachronism whose time has come. J Am
Acad Dermatol. 1993;28(3):507–10. https://doi.org/10.1016/0190-9622(93
)70071-z.
65. Peres M, de Oliveira A, Leão F, Vallada H, Moreira-Almeida A, Lucchetti G.
Religious landscape in Brazil: Comparing different representative nationwide
approaches to obtain sensitive information in healthcare research. SSM Population Health. 2018;6:85–90.
66. Strengthening Conditional Cash Transfers and the Single Registry in Brazil: A
Second-Generation Platform for Service Delivery for the Poor [Internet].
World Bank. 2020 [cited 25 July 2020]. Available from: https://www.worldba
nk.org/en/results/2020/04/22/strengthening-conditional-cash-transfers-andthe-single-registry-in-brazil
67. De D, Dogra S, Kaur I. Dapsone induced acute photosensitivity dermatitis; a
case report and review of literature. Lepr Rev. 2007;78(4):401–4.

Page 18 of 19

68. Smith WC, Aerts A. Role of contact tracing and prevention strategies in the
interruption of leprosy transmission. Lepr Rev. 2014;85(1):2–17.
69. Chen C, Chen Y, Hwang K, Lin S, Yang C, Tsay R, et al. Behavior, attitudes
and knowledge about antibiotic usage among residents of Changhua.
Taiwan. Journal of Microbiology, Immunology, and Infection. 2005;38(1):53–
9.
70. Weiser S, Wolfe W, Bangsberg D, et al. Barriers to antiretroviral adherence
for patients living with HIV infection and AIDS in Botswana. J Acquir
Immune Defic Syndr. 2003;34(3):281–8. https://doi.org/10.1097/00126334-2
00,311,010-00004.
71. Zweber A. Cultural Competence in Pharmacy Practice. Am J Pharmaceutical
Educ. 2002;66.
72. Lorence D, Park H. Study of Education Disparities and Health Information
Seeking Behavior. CyberPsychology & Behavior. 2007;10(1):149–51.
73. Kelly SE, Binkley CJ, Neace WP, Gale BS. Barriers to Care-Seeking for
Children’s Oral Health Among Low-Income Caregivers. American Journal of
Public Health. 2005;95(8):1345–51.
74. Singh S, Sinha A, Banerjee B, Jaswal N. The Health-Seeking Behavior of
Leprosy Patients: An explanatory model. Health, Culture and Society. 2013;
4(1):52–65.
75. Atre S, Rangan S, Shetty VP, Gaikwad N, Mistry N. Perceptions, health
seeking behaviour and access to diagnosis and treatment initiation among
previously undetected leprosy cases in rural Maharashtra, India. Leprosy
review. 2011;82(3):222–34.
76. Felicity B, Webster KE. Disease-specific health education for COPD: a
systematic review of changes in health outcomes. Health Education Res.
2007;22(5):703–17. https://doi.org/10.1093/her/cyl150.
77. Lorig KR, Holman HR. Self-management education: History, definition,
outcomes, and mechanisms. Ann Behav Med. 2003;26(Issue 1):1–7. https://
doi.org/10.1207/S15324796ABM2601_01.
78. Adams RJ. Improving health outcomes with better patient understanding
and education. Risk Manag Healthc Policy. 2010;3:61–72. https://doi.org/1
0.2147/RMHP.S7500.
79. Greene ME, Rolfson O, Nemes S, Gordon M, Malchau H, Garellick G.
Education attainment is associated with patient-reported outcomes:
findings from the Swedish Hip Arthroplasty Register. Clin Orthop Relat Res.
2014;472(6):1868–76. https://doi.org/10.1007/s11999-014-3504-2.
80. Lynggaard V, Nielsen CV, Zwisler AD, Taylor RS, May O. The patient
education - Learning and Coping Strategies - improves adherence in
cardiac rehabilitation (LC-REHAB): A randomised controlled trial. Int J
Cardiol. 2017;236:65–70. https://doi.org/10.1016/j.ijcard.2017.02.051.
81. Senanayake S, Harrison K, Lewis M, McNarry M, Hudson J. Patients’
experiences of coping with Idiopathic Pulmonary Fibrosis and their
recommendations for its clinical management. PLoS One. 2018;13(5):
e0197660. Published 2018 May 23. https://doi.org/10.1371/journal.pone.01
97660.
82. Loveman E, Cave C, Green C, et al. The clinical and cost-effectiveness of
patient education models for diabetes: a systematic review and economic
evaluation. 2003. In: NIHR Health Technology Assessment programme:
Executive Summaries. Southampton (UK): NIHR Journals Library; 2003-.
Available from: https://www.ncbi.nlm.nih.gov/books/NBK62322/
83. Abuksis G, Mor M, Segal N, Shemesh I, Morad I, Plaut S, et al. A patient
education program is cost-effective for preventing failure of endoscopic
procedures in a gastroenterology department. Am J Gastroenterol. 2001;
96(6):1786–90.
84. Kivelä K, Elo S, Kyngäs H, Kääriäinen M. The effects of health coaching on
adult patients with chronic diseases: A systematic review. Patient Education
and Counseling. 2014;97(2):147–57.
85. Richardson G, Kennedy A, Reeves D, Bower P, Lee V, Middleton E et al. Cost
effectiveness of the Expert Patients Programme (EPP) for patients with
chronic conditions. 2020.
86. Gettings L. Psychological well-being in rheumatoid arthritis: a review of the
literature. Musculoskeletal Care. 2010:n/a.
87. Cimpean D, Drake R. Treating co-morbid chronic medical conditions and
anxiety/depression. Epidemiol Psychiatric Sci. 2011;20(2):141–50. https://doi.
org/10.1017/S2045796011000345.
88. Heymen S. Psychological and cognitive variables affecting treatment outcomes
for urinary and fecal incontinence. Gastroenterology. 2004;126:S146–51.
89. Suhonen R, Välimäki M, Katajisto J, Leino-Kilpi H. Provision of individualised
care improves hospital patient outcomes: An explanatory model using LISR
EL. Int J Nurs Stud. 2007;44(2):197–207.

Khanna et al. BMC Infectious Diseases

(2021) 21:282

90. Cross H. Interventions to address the stigma associated with leprosy: A
perspective on the issues. Psychology, Health & Medicine. 2006;11(3):367–
73. https://doi.org/10.1080/13548500600595384.
91. Sermrittirong S, Van Brakel W, Bunbers-Aelen J. How to reduce stigma in
leprosy--a systematic literature review. Leprosy review. 2014;85:149–57.
92. Max E, Shepard DS. Productivity loss due to deformity from leprosy in India.
Int J Leprosy Other Mycobacterial Dis. 1989;57(2):476–82.
93. Chaturvedi RM, Kartikeyan S. Employment status of leprosy patients
with deformities in a suburban slum. Indian Journal of Leprosy. 1990;
62(1):109–12.
94. van Brakel WH, Sihombing B, Djarir H, Beise K, Kusumawardhani L, Yulihane
R, Kurniasari I, Kasim M, Kesumaningsih KI, Wilder-Smith A. Disability in
people affected by leprosy: the role of impairment, activity, social
participation, stigma and discrimination. Global Health Action. 2012;5:1.
https://doi.org/10.3402/gha.v5i0.18394.
95. Lockwood DNJ. Commentary: Leprosy and poverty. Int J Epidemiol. 2004;
33(2):269–70. https://doi.org/10.1093/ije/dyh115.
96. Rodrigues L, Lockwood D. Leprosy now: epidemiology, progress, challenges,
and research gaps. The Lancet Infectious Diseases. 2011;11(6):464–70.
97. Social Exclusion KN. Poverty and Discrimination Towards an Analytical
Framework. IDS Bulletin. 2000;31(4):83–97.
98. Pereira AW. Bolsa Família and democracy in Brazil. Third World Quarterly.
2015;36:9, 1682–1699. https://doi.org/10.1080/01436597.2015.1059730.
99. Bohn S, Veiga L, Dalt S, Brandão A, Gouvêa V. Can conditional cash transfer
programs generate equality of opportunity in highly unequal societies?
Evidence from Brazil. Revista de Sociologia e Política. 2014;22(51):111–33.
100. Pieri FM, Touso MM, Rodrigues LB, et al. Patients’ perceptions on the
performance of a local health system to eliminate leprosy, Paraná State,
Brazil. PLoS Negl Trop Dis. 2014;8(11):e3324. Published 2014 Nov 20. https://
doi.org/10.1371/journal.pntd.0003324.
101. Sofola O. Leprosy elimination campaigns: The Nigerian experience. Leprosy
Review. 1999;70(4):465–71.
102. Yan L, Zhang G, Zheng Z, et al. Comprehensive treatment of complicated
plantar ulcers in leprosy. Chinese Medical Journal. 2003 Dec;116(12):1946–8.
103. Brouwers C, Brakel W, Cornielje H. Quality of life, perceived stigma, activity
and participation of people with leprosy-related disabilities in South-East
Nepal. Disability CBR & Inclusive Development. 2011;22(1). https://www.
researchgate.net/publication/274760748_Quality_of_Life_Perceived_
Stigma_Activity_and_Participation_of_People_with_Leprosy-Related_Disa
bilities_in_South-East_Nepal.
104. Revill P, Walker SM, Madan J, et al. Using cost-effectiveness thresholds to
determine value for money in low-and middle-income country healthcare
systems: Are current international norms fit for purpose? Working Paper. York:
CHE Research Paper. Centre for Health Economics, University of York; 2014.
105. Gulzar S, Sommer J, Shamim M, Parpio Y, N. N K. Perceptions of Leprosy
and its Attributes among Health Care Workers in Karachi, Pakistan. imanager’s Journal on. Nursing. 2013;3(3):24–9.
106. Nilsen P, Roback K, Broström A, et al. Creatures of habit: accounting for the
role of habit in implementation research on clinical behaviour change.
Implementation Sci. 2012;7:53. https://doi.org/10.1186/1748-5908-7-53.
107. Deps PD, Nasser S, Guerra P, Simon M, Birshner RDC, Rodrigues LC. Adverse effects
from multi-drug therapy in leprosy: a Brazilian study. Leprosy review. 2007;78(3):216–
22. ISSN 0305–7518 https://researchonline.lshtm.ac.uk/id/eprint/8604.
108. Heijnders M. An exploration of the views of people with leprosy in Nepal
concerning the quality of leprosy services and their impact on adherence
behaviour. Leprosy review. 2005;75:338–47 120.
109. Razek AA, Castillo M. Imaging appearance of granulomatous lesions of head
and neck. Eur J Radiol. 2010;76:52–60.
110. Leprosy Post-Exposure Prophylaxis (LPEP) programme. Study protocol for
evaluating the feasibility and impact on case detection rates of contact
tracing and single dose rifampicin. BMJ Open. 2016;6:e013633. https://doi.
org/10.1136/bmjopen-2016-013633.
111. Bajaj M. Perceptions of the management and the barriers to treatment of
leprosy: Findings and implications from a qualitative study of healthcare
professionals in North East Brazil: [Unpublished dissertation] University of
Birmingham; 2020.
112. Sjöstrand M, Eriksson S, Juth N, Helgesson G. Paternalism in the name of
autonomy. J Med Philos. 2013;38(6):710–24. https://doi.org/10.1093/jmp/jht049.
113. Morse J. Qualitative Generalizability. Qual Health Rese. 1999;9(1):5–6.
114. Squires A. Language barriers and qualitative nursing research:
methodological considerations. Int Nurs Rev. 2008;55(3):265–73.

Page 19 of 19

115. Twinn S. An exploratory study examining the influence of translation on the
validity and reliability of qualitative data in nursing research. J Advanc Nurs.
1997;26(2):418–23.
116. Matsuura K. Appendix I UNESCO Universal Declaration on Cultural Diversity
UNESCO Universal Declaration on Cultural Diversity. Diogenes. 2005;52(1):
141–5.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

